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MN ASNT PAR

cate facara

PP APH BI AGO WIS ACA, SAS AIT WS

o& aliea eapaca aforay areraa Peres aren erate Tater

BAA AMAT SA ISS aca Serna aBacer | MSs “SAT

onsacaa orareiquna ‘ome at seer fahere Tear Coreecs Terwl-

afovat 2 feet sysa0 Giiaceq D.O. 1045(50)-Edn (M) A

Try Crem zeae a angiaiy Gocare fac acl AES

SAE |

Termp)-aforaa aca oreiiaacaa faaias ca at 7 _—
maa ia ino orem fea mi asa omgiaiocs ahonacra

fates Teafaunecar omielfana ‘sar’ aca omen wt AeTS

arenes faangian on wat eee sn xara anglata
GIST WKS AMA WH WMT Bey ‘ey oss BITS Boy

CSN CPM ACTH ATTN ATA Bea || Perel ‘orp’

maces ACH Niabera aflafos ales stam mem ZeRcE |

TASCA MTG COSA AAA BA AHS TA LacE | Perwrelf

CeO TA ANA A MO ACH ACCA Sl SI A MFA
wares sayfa afaecs onenioe staal aba Aye

qs MN @ ARM Siacwe maa Goad cona ceil Crem VANCE,

SAIC Cr AC |

CHS AAYTAS WAS AMPASas CHA TaN FH. HTH

CRU Gals 7 AACS GEM AAAE | Us AeA ARS ATH FEF
STS AAG AH ATS | Geis aa SS Aaaaa hrwraTs

Ras aeites fae wena 1 cena Marella ire Aer

SIS WA TE Me A cay a gaia craforws 1a az,

ar ans fae aise ae sates ayy aC

ACH] BT |

OTSA, Cre 6 farrell acngq aaa eels wales TAA

Taare CEPT Fn AVANCE |



feors awarta Biren

THOT AWAY OAT RTT Cl Misael Sm ARE oiaET

SAU Sr Aehewy sek aes orem Aer

eies cifacoee (Units and dimensions)—yreqiss ate

(S. I. units)-9 Tefacs mfareacra 2et Set GT BaACE | | Mss

oS 6 GRCHA AM ASS SeMiss yiaeraiers orem Cence |

SMEG ‘unit’-ay Aen SAS ATs “Tae segeiia” SEPHITA

‘aw om late ‘ase sm gaara! ‘ase sem Cre cit

25laTs | ‘Dimension’ seqyocs ‘ATM’ Fn BSACE | sey AewAC

Cares ‘AS sen Beata |

festa ctfaccee (Vectors) een area fated tre
Siam « ace feola waiscey Sn eeace 1 | elECET CUT BlaeTa

aa 36-TC amr airs SAE

worn *faceer (Dynamics of a particle)—Era EA OM S

*MTSINS THE AlaaSa. Sq Bazce 1 Central force wae Centro-

symmetrical force-a% Stet J FAR! 3.3 fea aay erie

Ter ; Cl A FM BVA |

wae otfaceeq (Dynamics of a system of particles)—aTsTaI

CM G Miao aaa, Tarra aaa craitt Sota AWE ate

TST wae 4-12.155 ATC oS AeA ser ffaaeT |

‘Nucleus’ serfoa jen ‘coat’ 1 ate Tae seraely § epprace

‘AP BI GLACE |

sway oifacoem (Accelerated frames of reference)—Tag &ICE

eaice Frame of reference 4 Coordinate system oq] gaica

Ve CT GB AACA SAA GV BI GSAT |

aS *“faceee (Dynamics of rigid bodies)—Inertia tensor

safer ef age 1S sian an eaae i Momental ellipsoid

(Poinsot’s ellipsoid) fS Gal Git Sa Seance! cotemtey

ABS (Symbols for physical quantities) ATS SHIMTSs



Ania Epi Sea win Alea Ace Sse FWNeCS M

AA BM ACE | «Bey AGA Sal N fear |

nea *faceew (Gravitation —aaAe cree aera saree

mig FaTS Gsis Ser (7-4.1 Fre) cat em stave: warediy

ama fearin ANCE SIA OY AIG SAE SNA AIT

ATHISL-0F G MCAT HAP ATHLON AWheq] BA LSAT |

wen fucose (Pendulum and gravity)—GIA 9 *Aaasey

MGA ACA A AE

a AACHEN (Elasticity) Teter yrs feats 6 cna

USA ACHS BMSMios yuri wt £,G,K ak uv a

VANE | AM ABA «agin aeremy Yin, K a o fen

Ais Gay AMaiere 2 Sq ae Bee! we¢q ze

(Bending of beams) @fas Aqq (depression) AA CHT EID*y

=<w OISH AUP 514 Aa ANS Bian Mem wa Se

sivinera cH CHRATAN Bie Ci Bae! Gapelerw

fooe-at Ts CHIeTIS GICISA BA BACT |

waist *ifacoee (Surface tension\—ae afangnie FAC AM

RAMS MATA AA CLAY Gn Blac eae coil 1 bOI

for Tw stam wresices aie aia y sl xeare! 10-3.1

Tron We sMble @ 10-9 faemfs yea 22 @ 23 aw "aibe

VAAHSTT CU FA AAA oO HMMA Gora sa Aas afer

CHEM FBR | |

eater cifaccee (Viscosity) — ren AAS BIA ST AIA

QA ATT Bq eeACe | Mae Tol COPA AW Bim Faw

r, 7, 4 BIG] TAY p-G Ml BVA |

etre eifacese (Fluid mechanics) aaa ‘en’ alas fF

TIA Sl AWM tn are cevigy e mniates feyz avewe

wa <2qce 1 Flow line 6 stream line-eqy acCey "TST FU

RSqce | Stream line-a% AAS ‘AIAN’ AI FN AVATE |

weateet sfacege (Brownian movements)—9& farguie

TSA ore Hew Bel fer a



pyre otfaceae (Pumps and manometers)—35 @ Sgr

RA TOA Y SS Seq cn Sy eae! « Beyfas ower 517

ofaiater Rercaa Seq J LBA | :

otfretes stantati—acasit aor sen cI Sq Rea |

AAS CHT AH AACS GEM Gl TTASA TM VANCE |

ey Awa Ao @ Alaina a catacwet seers

SMHS Us TY ARH, Gs MIA cAye @ HAMS Iwnei4cay

FE GTA Hg Tacs | aes sel Freez caifacorl seers

Ba Say weer CATT BACHA THF LACS AVA NSLS ATIC

STAR SINT Faery FSAS Oa VATA |
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ary *facey

ABD 6 ATG

(Units and Dimensions)

1-1. “cea alghifes oefs (International system of
units) | *"*Tseacaa oa os as ‘colfest i ome fae

OTL AMT SIAC] CI ABH APA ecaera TA Myles ‘cons ah’

(Physical quantity) wai ws core Ahme mala (= MT

an) | Gaa ma ser siace gate Taan Gary siere sx—

(1) Wht “aay (unit) a1 ‘mas’,
(2) GSA GAA APM SS AWG, HA Ae; Belle

CONS APM =ATANS MAX GSS (A ME)

saete cifas utes fofa sian Gacwa omer WS yO 6

wea fates qencs (power-9) Elem, a 1 am BT GTA

AMA BoA N san, a8 As o/1 Clas aseyiag Aca

Asay airs GSS MEM ATH, SICH Bp] (coherent) 4

Taacorp’ (absolute) alsq es (system of units) ati A

WETS WAUAS (practical) SBCs PHS TF Tracy cay ass

NCA Sq FA AM |

faces aate aifas asecs feta Siam awed A pS WETS

afas Roce SAS waCaT SBA Ss wtefS acti

OEE fez OFS fez

TACHI (metre) m CHP PFTH (ampere) A.
fama (kilogram) | kg | Teall ceerteq (degree kelvin) | °K

_ CRS (second) | s | @cem (candela) cd

* ‘sre ents wine Tea frees unit-ea fren MOS aM
ata | STH SN unit FRAT Aree ‘aes’ seu wea Via |



2 mms XS

«GS ETCH zeae Slee (SI-units) aa afaioe 1 = Taher

enins aremies ace ately 4a Casalrs AS VA TAA

etal sec Bone Save | BIN 4 TA VSS MVS

CPEYae aaa slay sca for, fanny @ CUPS BIG! Bl

AFPYA UA TSA ZAI A |

1-11. sretifss cifts eeseftrs ata) axa a

CAA ARIS a Slaw al aerators cafes afer ea BCA SAAT

NOFA C1 Alalas afamers & aafocw & aia cills ess

a 21 memes vaiece calfere afergien seer (1) Crs,

(2) Ga, (3) a, (4) Tages, (5) Bam axe (6) Bee

Cas | FeNa Barwa cl cl alas MES Alo Ya TA TE

Taco TN Baer

(1) @acGja ess fabta (m) | 86 SF Hea (mass number)

fain’ krypton Maco (Kr 86) sxe (orange) aced Afifa-

GUA VERA (in vacuo) @. Sarg, or wer UR

1650763°73 91 (a8 wayteds Sd*—-2p?° afom (transition-«a)

CARTS | ACG 1960 ace sts 1) |

(2) twa ess ferries (Kg) A eencra A *iaiow
‘TH SVHTSsS Tevensy (International prototype kilogram) |

(8) PICMA CFS CICHS (8) 1 Cs 133 ree frHOT “ITe-

Ba (ground state-a) Cala SOTA g& “igeca (hyperfine energy

levels) 21S (transition) Zécm @ fafeas fats oa CR MMO

9,192,631,770 901 Fe ae CPE! (1972-05 sRtS; Tate

AAMNIS VGA AR GA Slot Fa AT LF ONS Fe

(time) 31 FR |)

(4) fagre-atata eee srifmornta (a), spread, we face

ICY VATES oq aM EATS Aq afaRics co Pe fageem series
Rar ecars ieael Tavera ate fae cacds fee 2x 10-7 newton

WM Byer siacs, HS Pea Tape as afr |

(5) Gectr css feat canfen (K)1 oa seers
(Absolute zero) oR acon fat-fery (triple point, eee cy Oye!
SO BRM GM, Te eR Geil Ay as FH TS ORE), A ge



OSE SC Tit 3

Boor Walesa 1/273°16 Bey as fudt wale) ( aa AA AAA

ser 8 STANCHA Bae ciara a calerae fuate ana ;
MET AR ULE SR 30,000 mo 1 ame B acer ene

HSS Sl WE |)

(6) SICHNS-SlASta CSS SCM (cd)! A AAAS

SHAICA WEN Wives Gara famecp (Freezing point-a, 1769°C)

areca wea ca fea fen ven enitam wea ale lcm? cpp

53S We Vea are aracs ate aq caret ATA UTS

iS AMS LA GAM gy GY OB SIEM |

calfers SI appyiar afer BAA Ah syle TMB FUE,

Tey oye Alafrs |

1-2. CGS \@ MKSA NEfS) Ax Secs s=ere aeis |

(i) CGS afer Tela cr, oF 6 sem uss criti

(cm), a1 (g) @ CIES (s) 1 Aefaer oF foals cafes ware

RTC SCTE AS CATS LABS oy SH aA! «Faye @ Rasa
cai CGS safes eeiine ga em zeae | «aera aes Talon

TRAITS (cgs electrostatic 4 cgse) AGS SG Talay fapectes

(cgs electromagnetic 4] cgsm) ATS Tacry Gua 1 cgse

marere CaS ah MET onataioters a fayenitere’

(permittivity of vacuum) €9-9% aq Cafes ora (arbitrarily)

1 am Reece cgsm walerw lve “APECAA oratacHaterie

a ERs{lere)’ «(permeability of vacuum) wo-% WA 1

Saas | ag TA fags Tl geeA cH OE aeil calfors

OFS Was WA FF Ta, Tey Sere ws sory ayia

cae a fornfeet 1 MKSA srefecs orgie 7a Rae | Sl EM

GINS FST GAS MGS TATA VA TT |

(ii) MKSA opaten Tete sat caine oes—faor, feconas,

CUS @ wim 1 (zs Baraces ararpica ferent (Giorgi)

meEISe aH) anizara wm sen feats cies ase fore

7A Ter beer | ae Teas Tam aioe sreiecs MKS rete acer |

Tage @ RaceR cra oye ces opifmrace Gin RRNE |

Rzs cgse, cgsm ee emir, egy, cord opis waaiine .



4 ome Bs

(practical) ees sen fam siiace zx a Gan fre zeret

MGA WSS KTS (PAS OFF) FLY MAN MG | Aiqanre

cgs Elsa aeerias cay (ee, GA) MKSA *eleT sprrS

LEE TA OCA | |

[BIASES 6 WCeNPSsaA CH AeTSTT “K 6 cd-A FAS BWI

eda co S.1. ompfece sretza (calorie) BWA Te | | SI

wee “ie aterm S.1. omafecs Ga eer (J) aacs amt Sn

QF I)

1-8. @ecaa foes Cre) cee GEICHA Ge SIH Serify

MART SEAifes grits |

(i) waacea Toegia Scrat amg (Roman) Face SIM Bars |
(ii) wat forging om gr 2% (Full stop) rem 2a

a1 Cre —cm. i BA a1 cm Taree Bars |

(ii) «ss foryien aetCl GM *ittey ZAC A OMTeA

—5 cm ferfecs xara ; 5 cms 48 |

(iv) OSs ATagian Secael cam Aveda (lower case) 2acy

mim secs! fey fatea, ga, ea, unieaa aslo a AeA

OFS CNA AMI Beuce, Sacra feces sey cepale cy

aq sae Tatas zara: Gweqi—N (newton), A (ampere),

J (joule), W (watt) @enfw 1 fey m (metre), g (gram) Sonfw |

ee (STH OIG St) oss foeyiors seine ah

ale Al Siacw Baca Steratewwhy eres (index 4 power)

ARSTS TAMA GACT ACIS LATS |

(Grgr—
8

| ro ; mxmxm=m? &onit ')

(a) QAM sartcw fot A CHT FM AIA FM AWA s

: Nm, N m, N.m (N=newton, m=metre)

(b) St Fabcw Trea ol Carl Be TAR Fa STeKA s

) * m/s, ms~! (m= metre, 8 second)



OFF CO TM 3

(c) wit qece fede foe (/) eae cet am =m

ze 1 Owa—cmjs/s a Tafem Gace cm/s* 3 cms-*

C7 fatecs S841 ARS OFS MT (poise) g/s/cm TI

a1 fertern g/s cm 4 gs-! cm-! 7A Ce] Bats | AIS ITA

f¥a (universal gas constant) R-¢S J/°K/mol cA TN fatern

J/°K mol 3 I°K-1 mol-1 Grn Bias | BTCMTEH SIA cal/g/°C

a fafem cal/g°C 4 cal g-1 °C-1 FCM Ce Baa |

1-4. Core afta ata (Dimensions of a physical quan-
tity) | lA cots aia ‘sma’ (dimensions) afere Ga cutters

aieryiern Ora Ts ora Trea Bear SI FA Ve CONS aaa

Aw Spica Cae alfas abiqiaa coat sora « fe era

VPM NG Sars cote wAfioa ‘site wcewe’ (dimensional

formula) aai ‘nate Aco’ Ta ‘aM’ Jara Bz

Cras (1) CHERPT slo cole aT «CHEE (OATS

cracs Cas Tam ya sine sal cHeec Ti Craxcrg=

(HG)? 1 L wer fan Cas aioe Siac cHascaa Tall ACSS

RA Lx L=L? 1 wage, STACTAA MA Cex Crh x Cr = (CG)

OA TAA ATHS L* |

(2) in qn cons abic=trs/art: T fem sre seen

la Westy ATA BBCq LIT BM LT-3 |

(SPR ATA BIAS fag Care Crem za |)

MAA ACS FMVS WAS ATA ATH a Tet ( J-T Ace

ae Bat [LT-*) Ec aM ACS Fa! «SA Sr Baa

ASIAN TN Mi YY TH AT CVSM SCAT |

cats aia an Sara ase Taare ests ad ery aq ek

wice Baa Sara ‘enw’ (Nature) aface ota «gate aha ents

OF Rar wrae Sanwa cat Taran AVWCS a, Al asfors Unfors

sans slam Goacs wah WAS SPT SH ATH | |

1-41. qafafes sexs cerenifaa ata |

cata (Angle)—cam afacs yea cro aige Gara aries

BINS JA ory ee PTY Geca® On + BOM coe AM
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L/L: BQ ARM TE eee AV TM PT FA Are Jeo oath,

GAT FCM OSHA TAI TA AN |

CH TMT Tay Ae WH ete Cay oss GME! at

OBA AT TOMA |

cary Tapa Aen senfaaty

Way (Density) —-SF 6 HASAT BYANTSF TIF Ae wWeagz

qaqcwy swim M/L> = ML-* |

GAH (Velocity) —7ay @ Users AAG BP MTSTS AT AT!

BMSAF CCNA TM CHH/BA = L/T = LT-2 |

Fae] (Acceleration) —cqn *fsaecat STH2 We | WaT WICH

TH A/F = LT) /T = LT-* |

BACIst (Momentum)—sq 6 crag TRAE CAI {ei}

VSAY CATA Me CAX I= Mx LT-1 = MLT-2 |

a (Force) —Aq=oqxyi! War way wa Mx LT?

= MLT-* |

BY (Pressure)—SI%=3q CHAVA | = GOI I=

MLT-*/L? = ML-'T-2 |

arg ‘9 aife (Work and energy)—Ooy TMA FA FACS

YH! Woes B44 a aieq yi MLT-?xL=ML°T-? |

FITS] (Power) —Aacay Tze “fe AIA AAS PMS] | | WSHAA

BISA Ti fe/sa— ML*T-2/T = ML2T-* |

PUG (Frequency) —Py A AT A @ SSRs AIC

MTS PS GST Gay AM AeM/sea=—T-? sae Aewe

CTT Ta TE | | |
RAT OAR TOA TOR ThA FOR orTCMT wfaoT afore |

WAST RAC CAL CHS MCA STAT Gara Aiea sie

1-4.2. calfere atte oiftaéca stata at oifsasa | Sons
cren corr caters aiieginn smn catfers anteyfer sna areca
AEM FN LA! ALTA Cass, STS Ses coifers ah a sat

Gx alana, fay Tee aT Srey sen ata Bfeciteaniae-o
Crd, ae sree cies Ti a ea | BzrcwWA sm ae L, F

OT RAM Kar MH Te Aa = F/LT-*, aie M=FL-°7? |
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ORT TM FL-*, Saag a SIxeQH=FL-T* x LT-t = FT =

TAX Bra, ToNTT |

1-5. Stata ASA GSE (Principle of homogeneity of

dimensions) | callers aif fax eniecer aed CueTeT ] ee CORA

TTI FR ABA TM ACS NCA AN I
AThel oE oreAA Soca Garces cary a Facarn AST | AT ATT

2 GO AMA Aa Boo ms, Ga wes ates a ore
ACF TN AAS ATT VAS MA A; ae Caos Agus Gare

ANP ASA es saa cm wllsace Gs NOT I ABA AT
(Terms) enfcq, Sarna acerets ass orecay ais eecq ( Sacra

STS’ GS SATS FRA) MST ASA wT ACTA Ta ss

RAS ACI | Ras Hila AHStA GY (Principle of homogeneity
of dimensions) Az | .

CHRATAAH GIN TABATA Bas smut + pt? wilsaite

aes mit! Bisa 4 fecen s GAY gar; «Sam wm Li

AMPA ASH AVS AAvaT Gia Tarawa ut ae 1/t? wm yaloa ae L

ZAG BAI ou Nat BH uw LT“ xT=L| 3 ft?

ACA § ACM Ta aa CA Mala) Kor we LT-* wae t?-0F

TA T? 1 SOAs Pel HATET TM Ll TTA ATCT SUPT ARCA

GLOLA ANPACN ASS ISA Fa AWA |

WAVES WaHlsa | A cots ai wares Ther Sort fares
sic & cots ahr cam ation fram sana ategien Az

qe aiecq) as wile ye nem aheyfet aa ou fate

ran sin fata ca aileay oem AA wes ape wale

AAA (Dimensional equation) AWA\i Wat AW B

epi wisn Cex mom weal wT BeOS AAAI ak

Circa as abs a Ma atage was alet Sn Wa |

THA AVS SLSA aS os ocarns stan facgtael (Dimensional

analysis) TA oereliqan oat Riaeieniac-or fetes cc Bem

AS ANT STE | ICT TI SMA CY Gay Titer Go fea

TH SR ay Facet ones A A Le Mabe MTRTCRT ARCA

Hern fasra wafer Ss Sa eat | MNceneT ahr Sey ce eT ATi
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frm trates a, crater arn enfecn sida Tawra freq apie

arn wa, Tes eons gta anise & fawracs onem aa al |

Sure ember ARH A ASA cH wniafes Gorse mem aa |
Tae sasts age Caras cHenl Eker |

(1) Way cureiceg caleraeia (Periodic time of a simple

pendulum)—ta] AS AA KAT CHT Bait, Ga (i) Ors J,

(ii) crersfocsy Ga m aae (iii) ofeste we 2-7 Bom faa

wal Gara ars farses aslese fem oer Sq MATS MICH

tek [*mg*

aac k sis Pex sca xem (numerical constant); 22

t/l*m¥g* SATS Jana =| Gealacsa APayles sm Tate set

AISA GY BPM CH Maly Allsay Mem Tacs SAI Ver
T =L*°M*(LT-*)*

Ba) AB Bsrey Seq IO M, Loe 7-H WORs (power) Pia WA

S24 1 GE NM LF TSU RATS MSN BWA x+z=0;

M ees AeA AA y=0;

GK T Sere MEM AA -~2z=1;

a8 Teale aileay Hares Siam oe z= —-}, x= 4 OR y =O

WAI

tek hg tek Jig.

at Faceract K-3 sq nen eH A oustos oICTOATA Mem

qq k=27 |

y=-0 Rea CIN AH Cea CHrermicsa Scat Gorm Teroz

Fal Al

(2) Girl HSH Sirsa SIs (Frequency of a string

under tension \ GIN CHER SAA FOR f Sat SA m, HG | oR

OM F-0% Som farsa aca sforn ea as) | Gara Fees em sea
| f=k l?mF*. a

k ART eR FM) Tea Bae aia alter

T-? = L°M¥ (MLT-*)*.
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Ser Tacs L, M, 6 T-3 MOS AW LACS LATA

L 380s m2 xXx+z= 0

M 2805 712 y+z= 0

GR T BBS m2 -2z=—1

HST zh, x — 5 GK yo Fl BB TAS MOM CHT

fa-kI 3m} Fl ok JFimil.

eT OSS CHT CITA CA FMA m= nl | MSE

Far ak /F |

MiSs AMAR CO TA k= 1,2, 3 Sonie ce cH AAEM

BSS ANS |

AMY ACG GAN 1-44 AACA ue ATG MASA | Seq aalsae

Bee fekl@uF* | uaa ML-11 side aikeqy were a2

x,y, 208 We Aes sia mem Wd x= —-1, yo —}f woe

z=}, Bee t=kl- JFiy i siene Bare oem Tence |

(8) MCA AHA CAN 1 | IA AN v Ca FI Pe

aay p-3 Gog faca aa | | ers aT Te

vy =k Pp’,

Bars arity Halle
LT7! =(ML-! T~*)*(ML-*)¥ a ety ~z-8v F73z,

BSA X+y=0, —x—3y—l a —2x=--1 1 AMMA Me

x=4, ya-35! :

* vak JP/p-

(4) cat qicwa fesca pict witces (Excess pressure
inside a spherical bubble)\ 7?ermTra 2 GM SIM For

feorta Eq pI TCA AWE SOM GR aay cit ens |

BR SNe p Sa orm (surface tension) ; a FECA

ane r-at Gorm Trea aca stor Siac Gren ar

p=ky*r’. | |

7 oerpa afe weeo fefents afer a am! away



10 oma 4a

ra TM=e/cwre=MLIT-2/L*=MT-* 1 Wem «boas

HOSA TTA ANA

ML-1T-? =(MT-*)*LY = M*L*T~22,

ay ae x= l age y= —1, whe pekr/r it miates ween

MGA AWA K—4 |

OR ABA SHACK ACM BIA AGI AACS ATCA | ABA CHA

faeces aa cet fey facta aie foatoa cit war aha

Cog farsa sacar Gora Gora fafas ca vq MeN ATA Al

Sa, GWeniss Gra wan M, Le T-A Sy ae Teale Alea

mes mit feale aise aera fect cet Gern ata

wa tiga em ae a fecat ctl wenn ater enfacer fe ae

TACHA} ABST SAI TAA VOR WLAN FA AACE |

1-6. MATA facetacsta 1T-Fqj (The [-theorem of dimen-

sional analysis)! C44 at feattr cet wy aha Ge

fac sia sta faa faora 1 Wa AMA CM AFI

GBT SHAH ATTA SF) Sle CATA AACA |

TA A SM ETA ass crs aca Teor Tem Bacay

iam mem zacwre | Gar afew eet ae CAA) OM ATS ATA

7A F SAA TAY Pp, HA AAS! (viscosity) y, CMACFA CT v

@ Gat IB at Gora fers Bra | aURCH TA ATA

F=kp*n’ytre, — (1-6.1)

CY HAR CHAT SAAC AS 7-A Ma ML-'T-1 5

Bex Tresor Tien Aaa Sere Zara Alarm me

MLT-* =(ML-*)* (ML-* T-1)¥ (LT-")* L*.

WOH lex+y

L=—-3x—-yt+z+w

Qe ynz -

Toate apltzaca ole Senn ala wa ale an ae at | feate

ANP y MR yan eam Aare me
x=el—n, yen, z=2-n OR w=2-n

. Fak p17" n*y?-®p2-2 = 2 af 7 \"WON p*~" n"y*-%r k p v*r9(Z)



GSE GC TM | If

a orbs) siacet ore Seq y/evr seiaela ater | | ace Sricaz

wissen wales k ae not Talon stairs acaid ons

ANS seme maa fee frm adler ee qa: Bars ci

aa F 3 ylpyr ator Sa Vee Gorse (function) 1 Way

CAN A

Fopvtr's (7)
ang S(4)-

ae (er) 16.9)
cr aa =F /pv*r?-e osteafeeta ahr opyr/n tmTaes

ass Ate ah; Cars ‘aon acm’ (Reynolds number)

aa (*falos atrmt wa ace Gea wasn stanie ;

TRC UITICTA «UIC «Cara facts at weare Biers

MAS! yoe—n afar MAM Bet Bee GAA Rei

MASH |)
F/pv*r* aitetocs areata yenes (Force coefficient) qq 1 zt

MATL | GOAT OCS AST CNT VICAISS CHCA STAT WTC

Gren Ae Go farsa sea |

miata Facet naa AO TH mm AS Core ATM

Im Ales SH eae CT AIM BT Ga mn ALMS callers

a ences, Sta 2 oneias RE m—n Hes waieely aha

TT TA AIM SH MAI! m AGS AM AST A m-n

ACUS Tags APT MEN AH SA ASSOC oA FN TT |

MEAT AS ACA AT n-HE |

Cra Crea F,p,7,ver & Ae aha mania

rors VMSA FA BVA | Saws wart Sa aN M, L eT

et foals cits ai aaa Sn eae! MSI «AH VT

mg, « wer 5-3=290 mafia aie yea see sar

Te | 1-6.3 adeae. we See Neate: 1-5 aRCTT

(1) ae Sarat t, 1, m, g 8 CATS alter APTS Alaa sq RAcSTE |

cilfers afer ven fet eee Recrt ars este seat aie

7). om (1-6.2)



12 | ormrcefa ef

Tre err TAT) SR cr Te ok HS ¢ / g/l — Tee

RC CT AR ot/ g/l erste arenas ath

SHO AIF BAS AA Am Ags cols mi en Ags

caters aii 2805 m—n-o8 Coit areniagtia Ti orem a CRIN

CHa Bane Bara A an BOP] ST ATs cafes ata way A

Meryem oaiss AOE GCS FA MA! Ge BAC 7-7

TASH BI A PATS caltors aha ecarery STAIe Tacs Bara |

war a omega four fam sion agq afeq oneal @ SIF

MAAC 7-HCHT AMG LACAN SCT |

1-7. ase aifgasa (Change of unit) | ara sim Cum

oes Teaco 4 OT AA, SN GEM A Baa! callers

mayer Ges iAIGy BACT CHA CCPIBT AIPA TOI Tey BS AAC,

OR AMA NAA WAC oem Bai fae Basle Grea cpem Bee7 |

(1) GS MBS TF Vly (dyne)-9 Vert FA |

AA Aa MLT-*, ele Aq ASHE MATS SI |S CHA HERS 1

TSP (power) GAL BL AFIS — 2 TOKTH ARCS VACA | MOSH

SAT GFF AGS (1b), CHGA LEE HE (ft) @ SLAT WSS CACHES (s) |

Cay Taina AHTSCS AeA CT, GA Oe alors GAA ass

ama (g), CICS CATSTSIC (cm) GA SIR CATFO (s) 1 TSM

1 TOs =1 Ib ft s~*

AE 1 Way =i gcms-*

OB MOM AH x VlSy-LF AN ZACH

Libft s-? =x gcm s~*

ro. x. = 453°6 x 30°48 = 1°382 x 104

end 8 onbeum 13820 10° waty
(2) aa we ate ad ciace m1 Tar Zeer ane af eT

Bx] FS TMA ?

wae Ti LF 1 MSOF Cr WA

10 m s-2 =x mi hr-*

m hr a-102 (# ar) =t 10 x paras * (3600)*

= §:054 x 108 |



ASF 6 WNAl

1-8. fafeem 9 aaceen refer aacea Sifts | free
Tater SN Bt (dynamical quantities),-Carwa TA € GE HRT ES.

CACHA MEE C MATT TISHSs oeyler Crem Ve |

13

Tareay QUA

amit aa OFF for OFF for

cartons
Or L cats facia cm TaeTa m
we M onTsl g Tacorara kg

FCT T CHS s CACHE 8.

calftte
CWA] L?* — cm? i m*

BINS] L* — cm? — m!

Way ML-* — g/cm® — kg/m*

Cant LT"? — cm/s — m/s

W241 LT-* anteaters | cm/s* — m/s*

wat | MLTTM? — g cm/s — kg m/s.

a7 MLT-? GIZA dyn Tata N

BIM ML7'T-? — dyn/cm? OTA N/m*

a4 3

aig | ML°7T-? | wurf dyn cm er J( = Nm)

IS | ML77-8 — erg/s ea W(=J/s)

1-9. CHAS escFs Reis] WTS Gfeegzsi (Arbitrariness
in the number of fundamental units) |

fafen cots aia siscenca sate catlas oaced Was SE

GCA ACTS BH LSACE | AA AN AA Aas AIM A

cots faaa fan fafes aa aa acateaia Trea sca ae

arian fe xacaat zien sx aiaq aterm fos sigate Cera Ges |

Boel SAH GHASACS GA aE caters ase afer wars misao

e Sam an aie fafrs ofan foe sian feos onitet aA

en as 2 carer aa Tablas’ (cb): sit as catsiacm ag-

faprs qaceq eae 2 aeCey ACF GA Slam cra com Gast

WAS Fo feels (ee lL cme=aocb) 1 J, 15,1, cm Ors, ory
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6 QUAM LF GHC HI VASA es sel wePICA TAS

Vel, xlgxl, Xa, TOs! we A A a, AMA TH

cm®/cb i a, sie fast Ate (universal constant) ; Sam aA,

VASAT MES Tysocaa Ga Tass Bava |

OMSA Wat as ae ser sac cities aaa ACM

aera! fre fers ane cia gid aioeq a! wa Crea

OFF BRA Bian War WiaA ce wale Ber ain siamie

Cam wel eee a, AMS TN WA SN GS Cae WA 1 HEA |

Cre were am fas aes seer sie SM clas

TAA AM SMa wa! Bao cobs Tracaa Tes BCG GTA

iG A Ni CS 6 GS Ale TMA ©s.u. (electrostatic

unit) ales a CHM (vacuum) UIARcersles BANS €o-CF

MM MN SA BH] MKSA Hate GO HUNT TACT ALM

wee FT FA 1 e.m.u. (electromagnetic unit) AHTSCS TS HOTT

TMA MATA ATG wo-CF MAR 1 AAI Bylas Sele

omega MNGTN FN CHT CICA TS c-ce Mefagla eae

AM BAS CTT CSA FA 1 GT AMY AIAT MM CHCA ATS a |

os Cin WI Bere Baw AAI IMO TTF OF

CHSAC NES A AW AVI CA! Aviat Fy as ae

fafoa scar Bac oma, fog orndiamna fre zace aarw ca gfe

2G Al |
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ota

1. SL oratea catfers eaeryion arr eat. Szrera aeerey TRIS AM

SAAN AT MC AM VS sy yas SN TVANTE Tp AB Burgae

Ta SSA FASTA CV Fz |

2. Pres (coherent) 7 Tracer (absolute) aes afaewe fe sank ?

CEA WS! GF, SAG, CSG Sy AHS WIS OFF, OR Sy

METSA AH ?

3. WBceq TOS IN GS TAHA BI ST AS SBMSs Yori

Crea TM cree |

4. @M Alay aia aim (dimensions) afacs fe gave? Tacoa

aime Aen a0 Barwa wm afza sas @) saredla rere

(gravitational constant), (%) 2a%-aa ‘EireKe (Young’s modulus),

() SCT (surface tension), (%) AREA Wns (coefficient of

viscosity) | Gao oss BARA Slam Barwa ass Teor ferreca ?

5. Tara Aw wealy Ses gen ar Pian waters cotlere

Sxq7 (angular momentum) urf/arse fea urixorse ass

APS SBI WMA FA |

ata Altea (dimensional equation) Sars Wr, OITA AID

eM We | Fas acme ass rea we |
6. smeta faceaa (dimensional analysis) f= aera Se as

OTA ALA FATS |

Wore WI Ty ATS at cere 32 ft 1 Mey ss OF TAH Ae

BAA OFF OF TAG ABC OF AC WA SS BVA?

[ Gea: 21°8 mi/min?® ]

7. RA ona I d @ wR 7 | aeoraa Tema r arena
Os Co wan yews isc crane CI Bara Crea 10c(rtd/y)t |

8. Aa at AMA Sal A Ne ieaM ABN Was wey waa

CA mm I Bl THA A v, AA TAP p a Vlowsa we g-4 Sra Tess

WA, GA) BAVA CHATS CI mocv® |

9. corms an aaa ce i ha er anarda aq ae Tem P on 7

MAS YRC SA wigs eer aie cacece fie Sa are V @)

P-3 AMNAniSs, () 7 6 I-04 BRAniss @ (1) r*-n7 BM_Um|r

ERrg | ates rere, ate eile TET OHM Bat (7-3 TMT

ML-'T~*)

——-10, agerenera (tuning fork) Forem () Sem RTER

(prong) a! wa Oa cm TM 2g CR TAR p 6 Bata
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sivrencen (E) Gy faéa sine, cre co rocKp/E)t:
CRIT ETS = Fer CHIT 1)

11. 1ft=30°48cm, 1 1lb=453°6 8, g=32 ft/s* iam ee

MGATA MA AMFOA GE WTA BF |

[ Gea: 7°4x 10° exp J

12. cman i5 kg oa Go 1 min fem sara waa Tn 4°6 km/s

Ht Wer MM ba sam Ca WA Sq-a Aer Bq |

| (Gea: 11°5x 107 ]

13. @ WH lowt oaa Org as fais fen slam Gare oom

OF TAA AT OH, GAI- SAA WA SS ? Crem wee | cwt (hundred

weight)=112 lb, 1 ft=30°48 cm, | lb=453°6 g |

[ Bea: 3°78 x 104 J

14, (@) OG, nN 6 Tera Tass cating signa, Ga e STA TARTS

WS BS AA ?

(q) 3H, QT 6 Saran catlers ate afar Sa, Ory @ sic MS
FS ERA?

‘15. @G, ane aes saacs Taya Siam face, oa wae sicera TEA

ofaaea 224 a, fey “fea Tas Hr ASM VMAs, 21 a0 Fa

16. WH ABV w-ALHA AST FAA AT |

17, f Fal We AMT CHT Fy aalas aT uw OR t CORFE FA

CU s way Beer Bal san Fay s[ftt=Pd (u/ft*) 1 Bay za

CNG HH $83 TBA A ABA S =a ut+b ft® ; ae b ysis fea al



festa facut

(ota
(Vectors)

2-1. ISN | ok aire oN coda ATS aM Baya

Teg oiceom Fit) acHcCAa Seo Haier Janay BTCA

STH | BINS FCAT AAT CHEM ACA A |

Coea CCAS AMATSs GET ST SN ZA—(1) COPA

qteratys (Vector algebra) @ (2) cosa Maiq (Vector cal-

culus) | qlets weer costar can, Tarn © yaa SICTET

Sq; BE 2-4 Bae 2-7 whB oH WN BAG Fea

VIO CORA Waser (differentiation) @ AMsXq (integra-

tion) WR TI! 2-8 sare maT wears Be sm

ZBAICE |

CY AIH AMA TA SG Aches ase Tre (direction) as ¢

qacta aint (addition) aarRsiqs 4a (parallelogram law)

CPT FH, CAAT cost a ater (=aRs Tes MTA ) AP ACT I

asa Tha wa are fey ates im Tes Te, SEM Cea

(scalar) 7 fay (=Traaia ) aie ceent ahr Waste se AceTTa

ATIC FATA AA; Soy ses (unit) ak Ae Aha aa srt
SH! GA ST 10 kg Aeacne Sara ain Wal eA) kg AS

10 aenis ahaa saat 6 fee faaias corey (three dimensional

space-a) Costas Fret alata ‘Twate’ Ania AS BA; Cxrewa wate

Ta an @ gio fuer aan coreita Taorrece O, o ca Yioa

wea fee Fa aa Ba Boe sete fACMeE TRA

sian cont: «at facpreca for cee aieita Goren feats afacez

arbera aston Heel Sz

toa Sniecs Azer Gray (line segment) Tam cosas Jara

TA! GA Cre Sore eas Ah AA SEPT FH, a GI

Tas coma Tareq ARM Gem ax 1 am minie”g O gare

2 : |
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Cr weiay A wae ti OA a Ta wm Co FAT

OA OA tan za «Cama aleqey O ekre 4-09 fare 1 AO

fatacn OA-a Taentoyel Aw COP FATE |

ateniscor ast (symbol) Baa Fie Sa COPA FUMATS

Tay Sam Sxl ane wae aia: ‘r’ awe fem OA coast

qaers ian rn Bri. Br 6 OA BSR SA Feat

ay ATS CY BA r= OA! = Toxic ‘afters’ (identity)

FWA) rel HIM TH BUCS am waAlrl| ar (ena as

GHA LAF A italics)! WS CMa A COPA FWMACS r wae

Cer ceam MA Fakes cr bw | —r Bee AO CO A

OA-A ANA @ fanahs COPA FANF |

2-2. sfefaestcaa sexe calfrs Ceaa | codcaa EIT
aera aimbaa caine scaie cesar ANCE CHOTA sengfer

mHSST Bal 6 MA WN WASH BSG MAS VAlana ze

2S TH en TH! fa Oo RAS VEN Be sergher zen
eae |

(i) Wael CSvaA (Displacement vector) | Gh 3 A Sate
B face ca Gam Fa COM rap = AB! B xere Ba C-cw

CIA AA COPA Tac = BCI wiaieg 4 BI ae Aas

raptrscTM©racTMAC | AB @ BC ABA FA BPA 7

wom ACCS MAN BA) HT OM SH CH ALIS FAC CAT

CREAR BAA |

sroeln Tare x,y,z Se AB GMO Gore qqaca

Xap, YaBs ZaB RAC CAN A

Tap = [ Xape Yap Zap | (2-2.1)

HT CTA Gorey Toaios ACY Cosa FA TA |

Tapa FT

[rap | @ rap=(Xap* + Jap’ +zan")* (2-2.2)
Cl CH CORA A FACE Coca Seryley AG |
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AEIAey Ay Ay] | A| = Am(4Q4 + 4,"+ 49)
(2-2.3)

Aa fee fron gary aa >on are A-az Tacea afew x, y, z

OPA CBI AMT a, B, 7 OA

COS a= 4, cos B= 4 6 COS A=».

A, de HCE AZ THEGHAAA (Direction cosines) WA |

MET

A= COS a= Ae, “= COS p=, SAR v=COS pat

(2-2.4)

AP + yttvt=l afam 2, 7, -at a @A gio aie SACHS AR

MHS ON A

(ii) WA CSP (Position vector) | wate THOPMTStAA FA

fry O Ra am P fay wee OP=r COR TM FA
at or (=OP)-ce P fag agia-ceda an «| Pa faces ( aN

WANS ) (coordinates) x, y, z FAH

r=[x, y, Z), re=x*+ y*+2°,

=~ ya d yet -2.am%, ye X, va? (2-2.5)

(iii) CAM, SA'S AM «Aa ABH cosa Th | 2-2.3 6

2-2.4 aviea1 aacrt Faye CHU Ma! AVIS AH

BPA SACHA CAA A |

(iv) BIS, Yelsy (Infinitesimal rotation) | @A SCs BS
Bem AlN Fly AVA FAA VAS BL CS CORA APT TA

wm aa faa we Sie Va MM BA! UA Bet Wi

Ory cae Alan Bay wMRAyiea wi Bac yr SI BAA

ale girs GTOEy JAH, SR BCA TW MAMA CAP BAS

wert fre cei gia fre gaa: «kee Ufie-Esle
ai (Right-hand thumb rule) TH! g@iG awiq

Say CUR GM ATVs FG aia CO! BT Ye

WMT A BAM ANVWAS WH MG AI Team stfeiaw gery

(fipite rotation) Co#A WA BA Aa aN |
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(v) calfetes cats aca alee gia cae winatcrd TAR

Colfer can. 5 waar qin ca 89 arenacH, wrewtors caters

cay (instantaneous angular velocity)

zlim —=-—=-$@
st>o Ot dt

wed yrs COPA i TA aor Calis CAN oe CORT

WW! Wey wat TS sa Bisqwe qi Far eM Fz,

way THE Gora An aer-awla Faryxs WAI AMA MSM We |

(vi) SGHCSsA (Area vector)! ate MAUS (APETAS 7

aMNas) HA GM via wine aay Ca flee sia, oF

CHS CORT TA SNA! BI dS Ada TWA AM HA! Te

CHIP] COMA WA | SGeCSHa Vow Cc aT AA Cem

RH We ae oem ge fas sacs mea alee ate

al faa cat cen sa oe aisrgals yar 7a

fen fos TN ST! PI BI SRA Stag ahaa ca

USI FM Fw we cosy fee genkea coscat wa

Cea Sransy caarcad Geom fads aa afm Gy wer wee

TICE 1 SH Cl A MUSICA ARCS MMA; - lA Ga MTATATws

GI GIB Al corey 44) ZF I

iy Sareseay x Srey sacs v-yewT ufo ora (elie
y-z Wel) CRA wy (projection) Jami dS Gevesa Bera

Gary x Cnet dS, (=dydz) GN Al Bay Gone gle WH

CTA FG CTE

emcee coey ataTe mem me tiem BT famifas cron
(three dimensional space-) Hara cata wert Algal acer

Trecee wrested fre sian en epfers fie: cer aa Aref

Cin &% TAS MCF, CaCSaT Aen e Grae ae apa

TROT ACER El ANT STA EAS A ARS OT RH

fas—0.

a8. fautfare waceth factelem '¢ we CwPA (Trirectan-
gular coordinate system and peeudo-vectors) | (és
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Sawa sens Howrey saroets, aele falas @ Aare,

Gens AAA Alaa | coneits (spherical), caetta (cylindrical)

qa an wea faceroa Teorey fama aps OIeATe Ble Sev

CH ; THE MTC SRA ABTA SBA AN |

farmer wera fepiaqna Seas mem ami Tesla

qe Seale wi ares, fog coead wa Pea ace

egy ye Taciee AR Grey aenecy Az, Ay, A, OR

Az, Ayr, Ag: BA

A® = Ai? +A,2+A,? =A, + Ay,” + Az,*

Ze | AaSs, Gorsqa wes Ts arhacs aac Fa AB Vrnra

TA & Wes wise s2cq Cla AN cesar sere Ae

Tore BA (2-12 VERT CHA) |

aoa fama visegata 2) aaa aac AIT! OO

Ret aI TSA UTR AAC CATS FWI-SAT x-ORs,

fasta (Seals) y-3HE @ Dol (AMAT) z-OH AACT APA

RS CH SS BA! AAS VA GH Aer TWA oF

ToS ZA1 SA cosa Tasioze Tactsrocma Gra fata aa

ai ahead a aa aes wera feaios wat oe Bele coacaA

fasiocea Oa Taacors TBAS) BME |

fog wo gia, catfas cane cacedeaa Tae foe Ta

Wal ZH Cates (arbitrary) CIMA AM BPs | CHa Brac Szcrsa

fas forra on Taare area 2 1 c calfors can ARB Vee

Sora face xara See wie zala ser alos free Jere

(CHA AN O 2M Mm aatéa ZA M1 Gk FACT SoS

foals cosa a GR Cosas “SW CSA (Pseudo-veetor) 7

SET CSBA (Axial vector) 2 2A! SA VHA SA ACC

exrcwa aleve THe fos Sn zai aleve Trrea ated oN

ube Sela wea Wiel Fars 7, ae aT ala UE aM

yas i BT FM za) ae aan Misa ofan cosa

wera Ae aed a aa a sale Ue en a Tse

giccs fant cefecn corer s8ta1 erren aa wise cele
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ae wise qerys ao ae ti) ASA TT STR

aise gal Ca 2a Get! GM GA lS aeela sc

2A GIS Creal BT | .

2-4. CBBCAA CAI 9 facatt| Ac BAT Coes | Sans

Gia sive Aer se O fay xecwe Soe Gaiety OA eat

OB (2.1 fou) am coaa yioa am 6 fe Tach sim OACB

weiss yl Baw eet! Ba s{ OC A aa Ba GIA-

Vom Ww 6 ws TCM Bitz! A=OA ER B=OB BM

A+B=O0A+O0B=OCE=C.

L AOB =0 Raq | C | *=A*+B%+2 AB cos 0

B sin @

, een
wo

O

tw

DI

~ pt
or -

ty

2.1 toa

fet, et OASA Siem Gar eneiey A Baw

AC=B Gave sara one comaa onlay @ Ory CORA

areiey Cin sia «2 Gea Gex coma ane a ates

(resultant) Tq @ THe far Sia! Gm As cee

ORS CU Bq A |

A 8805 B facaa aface aac, B Sse frm Aa WieS ca

FACS BAA! «2.1 fora Bare cara SSaIcE |

A-B=OA - OB = OA+ OB' =OC' = BA.

AEC! B-A=AB.
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2-5. O@fSs CEPA (Unit Vectors): 1 7 OASA CA

cee O fay Bare OA aiey AT ass TW FwaM OA,

ae tr 2a! O4A,=a, Ahlers aT alee ates

CSR AH | A, AAA SAC Cr ATH

A= |A|A,=AA,. (2+5.1)

O fags aalay ate nace we OX, OY, OZ cam

@ for Gee yey i, j,k Ass cosa GSM cM | SE sera

Coen Ciena frat Bape cra ANF

A—A,i+ Ayj + A,k-

NSS CSA ALTHO BCA AIP BM BWA, Fat

aw _A_ Az
lAj| A

Aa fas CormMagiet a, a, v BCH, 2-2.4 ater eEPTCA

A, 48+ yt Se ditygt rks, u,v) (25.2)

ase farerara B A-GTS SI wall cePa Zor

A+B=(A, i+ Ay j+ A, k)+(B, i+ B, j5+B, k)

=(A,+Bz)it+(A4y+By) j+(A, +B,) k, (2-5.3)

aie A—B=(A,— B,)i+(A, —B,)j+(A,—B,) k. (2-5.4)

Ay, AsA, i+ j+—7 k

2-6. CSBCAA eta (Multiplication of vectors) | CS#a
aie fom cer coarse 91 Siac, yoree set fares Oey wate

con vinns en! ate San ag Fes! on coeTA ATT

Ot, A CORA ZAC MA A-SeRA nA AC COPA FaNeA |

Boney Tareaces |

nA=[nA,, nA,, nA,|

cwbacs cosa fam a siace 3x3=9f6 aries ater orem

aa 1 we aafea feats aan Tropes faces asi coo

AM at SN AA Ben Eales com area Teas aw

ofan sq aa! OF Ale Teale cm cota fea Guo aw

TEA WA BMS cena ators eens we cosa Cena
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grea (scalar product), aa Guay cosa aiieiocs cosa yor

Cosa yerra (vector product) Wy | Cee BRS ‘Wd’ (dot)

JPA GC CSET YRS ‘FH (cross) yee AW A, Fae

CHAM YR JW Ob (@) Tos 6 COPA YOR Fadce FH (x) He

BIAS FZ!

2-6.1. G@ CSMcAa C@MA eis (Scalar product of two
vectors)! 3A 1 A 6 B Cosa Ziv AMET OA OA OB Gre

fam afers xea, aae Gaewa sare LAOB=61 8 CER aA 0

E805 7-07 TH 4 TA! A SC Baa Cae WR Aes

AB cos 9 atsit Jara | ARCATA BA

A.B= A.B cos 6 (2-6.1)

caar:ral gh CesT TA 6 SRICHA TEST Cea

CHIARA JA | «SRG He aH Bcos 0 amit A-4a Gq B-F

ACHA, 4 Acos# B-F GAA A-A AHA | WSOF Aa LA

We CSSA CHATA TF GE Yea Baers cea Ta @ Ga Gag

TENA ACCA YORK FATS |

FRE CHA AA

A.B=B.A

BCR GA yO ahs arerania slam Tatecete ycrre

OTe MCS! G2 FAI CHA YRS “eT Tefacry’ (commu-

tative) FN Bl YR aA Th SR aN AR FAA

A B @riéa mat oets Tromrecad Gra Tass aca aT

A(B+C)= A.B+A.C

SA Alem Caen WR ‘acca Tray’ (distributive law) TCA
ae {A |

2-6.1 wae S06 Oren ATA

A.B008 = B | (2-6.2)

A @ Ba afeRN A, © B. sereTN ates cote 2a A-F
Cm B-A ACH

B cos §=2B8.A,—“A,.B
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GR B-7 SHR AA AHH

A cos = A.B, = B,.A°

CI COSA A-A HRS Gara faces ceensy yom awe, crn

aa

A.A=A*=A.Acos0=A* (ai% 0=0°) (2-6.3)

farmer for urea aies cosa i, j, ka GIO GEM

COTS rrer TeyHAM

it?=1, jf=—1, k*=1

ij-0, ik=0, j.k=0

(a) *Watgarn Ss AACSIR cSBq |

A.B= AB

zat cos O=1 wae 6=0° | ate A 6 B ANIBAA |

A.B=0 |

zara (A A B=0 a 28tH) cos 6=0 att G=n/21 oem

A 8 BANS TAPAS |

(b) Gera aetpey Griiecet etait | cama BRM AAT

TaNa TIC ATH AL 2-6.4 AIBA AST AEA me

A.B=(A, i+ A, j+ A, k). (B, i+ By +B, k)

~A,B,+A,B,+A,B, (2-6.5)

SICA Aw Zea WW =Fs cos GO | qa F 8 Fa s CoSt TM |

WS CFA SA GN TH

— We s=F,5,+ Fa5yt Fag

(c) Ot (1) A=2i+2j-k OR B=6i-3j42k Beer

A 6 B-F WHIT I FSP [ CST: cos G=4/21 |

(2) A=3i-6§+2k 38mm Aa afew face wees

STARA BS? [ Ger: 3/7, —6/7, 2/7] |

3) AS BAW e.6 6 Sarna fre copa aE

Aas Uae Vi @ Ag, Mes Ve TAM BMA BH

COS FAA, + ply + V4Vs |

(2-6.4)
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2-6.2. ge CSRCAA CEPA OFA (Vector product of two
vectors)| 2.2. fh OAzsA OB=B Uf coda © Barna

awe IIT 9 (O<d<7)| AOB Sem sien O fas

ON=n Ses CHA UA UC FI oR Chen Aten sap

Srey yo sia wa WW sn MRA O-7 aS TM

A 38s B-% face yinaa alors nec, FI src TiN AOB

wera co Tacs acs, ON cre Tacs Cre SSae | BAVSIA Fe ATA,

a aie Zale oe EA RRS 6-7 aH fem Ba fas eee

Gara men cy fas STA ON cae face Gra

2.2 Tea

MF] GBA VON MSE] A-A AAG BA cosqT Brea AWexs:

ON sfomy AB sin 9 aaa wets cosa FAA ACS TT

QA

A 8 B& coda RM =Ax B=(AB sin 6) n (2-6.6)

ALCS OT ATA CeeA YRC TA [Ax Bl) AS B ag Par

NTS AMBALA CHA Woe cesq yreancs cosa Yio Tra

NSS CHE SASHA AA BI TH! Boe A aa a wey

coe (2-3 BERT) |

ON-s3 ale om Rams asate ; Sera farts face

were miiasm | | wle-aala Tames sex siaza afer opt

ON- Oteqe Tos sie aiwrests yer aa a atpe-aehr

+E | 7p HRaiE |
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Bx A COBGR TWA AX BA We AM, fey, sealer alors

Felsiog feeaie, wa wow Oa a rm B xeS ACS

MAS FAC |

BxA=(BA sin @) (-—n)=— —(AB sin 0) n= -AxB

(2-6.7)

GUN WT FT CaeTa yerata TS fata az cosa Zit

1S HN Glen Beare wert Sem yroca fas farsa at fey

CO YK TS COPA YM Tecra TAT TTA BCT :

Ax(B+C)=AxB+AxC (2-6.8)

(a) Wapeatm s wacst® cess

| AxB|=AB

aay] sin P=] «at O=n/21 am Coes Yl ARTS

BIS |

|AxB/ =—0

str (KR A ABO TN ZACH) sin 0=0 ae 9=0° | MRD

COSA Gio AISA |

facera ATES GIN Cosa CORA YP AME WN AAA

arqy O=0 |

AxA=0,

wie zaln macarht facmroca Sies cost i, i, k-a CUA

RIG Cosa yerra Tay TS BAC :

ixi=jxjekxk=0.

ixje-k; jxk=i; kxi=j. (2-6.9)

{xi=—k;kxj=-i; ixk=-—j.

Cre ATH i, j, k-A GT PA ak aa Mp Ae Carrs

Cosa yore Gelnior AT TA | on cine seis roca Toe

SICH |
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(bo) Better cSwA OTH) A= 4,14 A,J+ Ak OR B=
B+ Byj+ Bk 2B

AxB=(A,i+A,j+A,k) x (B,i+ Byj+ B,k)

~ A,ix (Bit Byj+ B,k) + ORTMy gate oF

=(4,B,k—A,B,j)+(- A,B,k+A,B,i) +

(A, B,j—A,B,i)

= (A,B, —A,B,)i+ (A,B, —_ A,B,)j +
(A,B, — AyBy)k (2-6.10)

of wieate fworfacs (determinant)-aq BRK x

ACH CA WA :

i j k

Ax Ay A,

B. 8B, B,

AxB= (2-6.11)

i,j, k-A Fel ata Aiea Ba MAS AAT VS ATH ETN

A, Ay A, |

B, B, B, |

=[A,B, —A,B,, A,B, —A,B,, AzB, —AyBz] (2:6.12)

COSA YE CAA APHY JY ACA AN TAS |

AxB=

emi amisaq@ (i) |AxB|?+(A.B)?=(A; Bi

(ii) (A+B) x(A-B)=2B~x A.

(c) CSPI QI S GM CSIA WA TM TMS wa a
CSSA YU VCH A COSA MIM AA GA Ba sls Ba cos

(2.3 or) | ixj=k @& aaleq aq oe aed auls Cex ae

Waa aces | x ey OE Urlaafoo ata ate z up esa

a aR Oa vie zala faceron as xata war ofa aa |

1 6 j Cosa Walco Geox wae ws fag Carma a9 k COs

wien euly cir Gea fas e@ am aala we alea fas!

eee COPA QeKA Mem Coscaa Tapio faces Tracom aH)
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26.3. aifsfaencaa scree copa een afeizaa
VATA BaeS ah CosA YA AC SM Fa aT! | aneias

apolar Sart GQ AG Crem =H Sel zero feos Sacer

CHET YALA ABM BA AA, SA AACA ACH AN TAA

(i) AeHra Stas 2.3 form O fay aoee a F-eF STs

OAXF\| OA xq O 5805 F-98 fearaea Goa try wet

O Tay or F-08 fran aa Taxiise cera afeace sraceq orp |

STaCeA Got fs Seco CA PITT MTA ANAS wR

FTN AHS HT A |

CTI Fe cosa ver stars F-na fea a aa P

Tay Grem cm) O-gs aefay eae Pa BA Coe OP=r

mT O fae F or gaea aay Gia rx PF Ahir

Wl 2809 rFsing=OAxF 1 cosa yore THe Ata

orca yats ( aie 28) fear wpa rxF-aa aleve fre

2a r, F Oe Uteaca O x26 meres face | AS STAC HF I

OA= 4, GR TUS SCH n Bes COST BM

ome M=rxF=(rF sin 6) n=(aF) n (2-6.13)

rx Fat auc Fxr fata smcer fee -n 28m Aa |

Gi) Wows STs | 2.4 fora F, - F am gio aan ws ates

Pie P, ame Gx fanaa Ga aan Rit ieq:

rt aiey O HEMT P, Pea QIACSEA Fa, r, | ri-fs*

P,P,=s I AF! a cebis snieqa agra Om fares
BA A |
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wm yaica Tes ae FY a BRC, a 8 6 RT TTS A

6gtm a=ssind: Once aq gaioa (mS We) Se

(a v4)

T=r,XF+r,X(-F)=(r,—r,)XF=sXF

(2-6.14)

SCA aa Pea Se) ARCH Creal BH, FIG

[sxF | =sF sin 6=aF.

aracea wes 6 F, wele F, —F, on faeiine oom alec |

fora Bera vifeite fas seer Sa 806 fac face |

(iii) carfetes Sacatt | Fe BIA Saray mv BB Ese GR

Tea Fay O 2806 vt aN Yo Bk, O ACH sre colies

Saat mvai 2.3 Tea F-aq aavey mv 4AM OFS ASI] GVCNGAR

LAM AACA |

alters waa] L=r x my =(mrv sin @)n=(mva)n —_(2-6.15)

L-o3 TH AHA STAC WER TIS SM za

(iv) Gare seta cafes @ calftts can cam en ON aCe
(2.5 fsa) o cotfers crn giscee | we aro Ga way a

Bem sng ales GN v=ae) © @ yg sfery fem crn

ZOAE |
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aceq Grr a aa O Taare amiay Gem ase) | ORPTB!

wens an P fee aie OP=r tag em coe! LNOP=

6 xara

v=oxr (2-6.16)

maiear P faqs (uel Sq Cy] Sa GPU) vy MK w-F WHS

ATCT (TTA @ THe) VM Bra, SrA

[vl =|loxr| <orsin 6=wa

Oe va hs wa wer an latinas oom utoarw wes

Ral FO GAA |

2-7. feat COBCAA @te (Triple product of vectors) |
Tories cosa Taron ae aR Nea sac Sanwa ASA

Aalst AS, SACHA We Tato wea sel ga Bayly xa a |

ceea forte A, B,C frm sem afar aes ae feaid oa

(A.B) C, A. (BxC), Ax Bx,

Sipe Cea WA A AH ABCA TS Fen Bela |

(At ?)

2-7.1. (A.B) C3 Ut 94 Wee! A.B CON Th 1 aera

Ga fan cA Sn Bae OUP Aq (B.C) A @ (A.C)B

oat (A.B) C at aa; Barn Talon cosa!

OQ ABA YA GAM A AT AB, Fe Bara TAT SH!

ey wets ym BETS Celt waa
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207.2. CBT far] Qa A.(B x C) (Scalar triple product) |

wets cedar CGSA YRC ARS GVA ass cesT corns

arcs cae fou yer A! aA BT Get Cant mie

eH WH, FAI BxC cosa AM, ate BaR mIRS A Com

YA YR CRA AMT ZA |

car fan yr -qanacs Tawar Acsolve Wea sr FA!

Baie ‘Box product’-8 4H | ACPO TSA

[A, B, C]

fer uel A. (BxC) 7 B.(CxA) 2 C.(AxB)I «of foalo

TM AMT Se were AN Wa! A, B, C Tacs Gane

THM GSTS FAMNVBA-ALPAF (parallelopiped) Te Pa Cae

BC oem cpara | BxC| uk Bae A.(BxC) |! B. (Cx A)

aC. (AxB) oes WHIGA BST Sq |

Cosa Yee ATS L0G cr BA CTA Te YT cosa

foafoa om foe ate ca com g2fca aca wr (cross) foe TAM

aa, Bat (Ax B) .C=A. (BxC)! &i 3805 A A!

‘corr Tan yond we a7 Talacaa |

rua FAH aceo for mM face orm Fr ABxC-@ A @ BA

CHA YK AS C-A CORT RFA AA FAT CIA Bef BA AT

qua cosa featoa an ortecer Tacs Toe sca :

ABxC=—-ACxB

7 [A, B, C]=—[A, C, B)

NT AT ST

[A, B, C]=A.BxC=Ax BC=B.Cx A (2-7.1)
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cana fon ysnta yer Gomoy HecHE eM BA! Ba

TOURTACAS SUFI CIN BI ALE

Az A, A;

[A, B, C]= B, «OB, (2-7.2)

Cz Cc, C,

orm) a1 sa a

li, J, k] = —[i, k, j)=1

Vriaat | sas, iiss Saran 6 GS sy An COPS ye

AA CN AH, Az MAM sie cite: aa ww FT

Garey CSeTA TN YCAA ARM MEN AA! LH aw alas

CePA a, KBr, oF Sone Bea |

Glacea Cpe (ai, r, Fl—a,.rxF ;

caters Gacacna cai (ai, r, mv] =a, x my ;

Gas Sq cst cH [a,, o, r]=a,.oxr |

Canna Tan YC A AIR GUC eaten, wee ayrx F—

a, Xr.F Sole |

2.7.3. cesa fal eta Ax(BxC) (Vector triple
product) | ele cesar coda yore age we ale coscm

Cosa YRS Cosa Ten OR Ae | yen cosa ai aH | Code

fen a Ax(BxC) Ar Tri ya Be C Cea TH

qe! (Ax B)xC COST A GBH SH MF! BSA acs

ary gifs cosas caiam ore oem Sem gre fata aca

aca q@ Mom cosa aneraria sian, coda yora aa Tafacra

aa Stern, Ya yerra Taehoyet sz 1

eeayian Gomer ata was cosa your Tray aca Sian

JPA AACA ASM AA

Ax(BxC)=(A.C) B—(A.B) C (2-7.3)

= feo cosa (B) Wt Gay Bion CHM ByORET

facet acecon ert CORR (C) BA AH Ton COTTA RET | et
BH ACA A HASTA | | AACS CH ATH

Ax(BxC)= —Ax (Cx B)=(CxB)x A.

3



34 ome Ue

QM | «cesT fon YRAT ARI BCA SICATION ARe La |

5-4 Bq AM WA View WI wx(wxr); 61 € 6-8

aye aie ae sna ifs saat L=rxmoxr) |

wxy (8Ao o, r SHA Bor; Cl wo ok r COMA AW

SNA © Sr-ay WAS BIS Ml oxr| =r sin 7, ae

|wx(wxr) | =r sin 6 | 25] 0, r Se o-F OTSA | TCA

Irx(@xr)| —or* sin? 6s an w@, F SH Pr-O VTSAw |

2-7.3 Aalaqe SEPTIC CT AH

w x (@Xr) =(a.7)w — (w,0) r =(w*r cos 8) w, —(@*r) Fr,
CM 0, Cr, OG re BLY Hes cos | 2.7 Toa 2at

CHa] ATA (w*r cos 0) w, —(@*r) vr, = PC) 22 aa WH, Tele

Afowa ASAT oA BI WA w*r sin P—w* PC |

Stet aa a a (@xr)® =a.{r x (WX P)}

[ AHS : OXxr=A Wi we sa facta att (wx r)A |
ot coer fan art wa fos afem oF se aa alae steer om

orxAl ]

2-8. CVICAI WIBMH (Differentiation of vectors) | GF

Co@a (A) OFC STA cea Saaie u-z se (function) Zam,

“ue FCC AT Bs] Bus (differential coefficient) Cea

wae acer ft ceprat iets gai ou aipm w+ du
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zara A (u) Alt A (u+du) Fa, OE Rem u ARH AA Vasey
IM

dA A(u + 8u)—A(u) _ OA _

du inso Ou sy oe)

baat Bret (1) wae CosATe Sona A cosa r BBtA dr/dt,
d*y/dt* AS COA AN S COPA HI = BaHA Bey 3-4 srw
3-7 CRC SICTIOS HAAS |

2-8.1 tere CHEM AGIA MAI fara Pyle MVEA WA s

dA ,4B .(A +B)= +a (2-8,2a)

(VA) -2 _ AtyY Aw CSA FIP) (2-8.2b)

d dB :gy ‘AB i * B+. 5 a (2-8.2c)

dB .2 (A x B) = cA x B+Ax du (2 8.2d)

4 A(B xc) =A (BxC)+A. £ , (Bx C) (2-8.2e)
-24 (BxC)+A. (SB xc |

+A. (Bx a (2-8.2f)

#, {Ax (Bx0} = 4A renorargy( Bre)

du ( A du ( oc
(2-8.2g)

OR ailea Teafors cosa FT CHA a AKETA

ert) (1) r(t) Pea sera coda zat cree @& dr/dt 1-97
FNC Maa (FSG GA AT Fz 1)
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[ ARS : ote aa =( aq r* Taq Tey
dt dt

CSA | |

(2) CHIL Sey Farry ay cores cacy Yacoces | AIM FAT Cy

() STA 1 v Cat Bel COSA 1-9 AAC |;

(%) ST WA a FSI CHantogel @ r-aF AANTSS ;

(1) rxy Cosaie Tea Ta |

[AtesS: rvr=r(icos ot+jsino) Ae! (%) y=adr/dt e

rev Wet SA CNC A —O1 (a) d*r/dt*=dy/dt asa F ;

257a WA — wr 1 (1) rx vy MWS 1 OH MVC BH Ok-F WMA 1

2-8.1 CSWCAA BWIFH (Differentials of vectors) | Céad

WAPAT NCS Sa Pat Base (Differential of a function)

Cos Tahs =x, costaqa CHS SI AC |

A=A,i+ A,j+A,k 22

dA=dA,i+dA,\+dA,k (2-8.2a)

d(A.B)=dA.B+A.dB (2-8.2b)

d(Ax B)=dAxB+AXdB (2-8.2c)

2-8.2. GUE COMA 'S CHRIT CUMS (Field vectors and
field scalars) | Gla SOC Gia coed urea Taya Banca

eq (function) zac Cars cwiN cosa at Cagis, Ores,

Taeeia sete ancwcad ca Tacs eens Acea Slaw (intensity)

ate: & faa grace Gm fase wai Slee cris

CSSA | ANG GSH Basa Cees Fae qiecs mca «Goss

crayiacs fetes a fret «tq coma aarra cH

COMA ICA |

cri cosa wie Tey aa coed r=([x, y, z]-aq Gq

fqsy WA em, Gt x, y, z WE (independent) saarht

xem cedin coda foale cena bah sq) gy UTE

x,y, 2 ACH CHAN Cosa Uris wae aes (partial

derivatives) COTA Wavy aAerot WF TN Ss sq!
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A(X, Yo z) GHA CHET CORA ZACH, i SIME OWT INC

RRA

OA tim A (x4 33, y, 2) A(% 2) penta (2-8.3)
ax 6z>0

Sosa uti aise ys ( 3°A/ Ox*, Bole ) cans

aficeq wor Tah aa |

A-% Base (differential) 2874

oA OA= OA DA 8.4dA Ox dx+ ay dy+ OA az A dz (2-8.4)

Fao serene CPA TS :

8 (AB)= 2" .B+a.S8
ax Ox

(2-8.5)oa. x B)= 24 xBtAX ae
2-9. COPA SISHMA Was ‘Coa’ (V) (The vector

6.69 «(9
differential operator V ) | dx’ By’ Br AAT (operator) Jie

CaM ; CST Tha Gq fem sian Barn cease cra, wae

cesta Gaq fem sim can cosa! Barwa aSm esis coma

ABA WSS BSH AMA! Ca wa

. 9 3 0

Sk wr eet V Toe (Sere cor) Fr ee

ce) 3Veis-t+is Stk e (2-9.1)

COA ia cHalacaena ¢-a7 Gaz fem sia, i,j, k aan

a Viirs Saye ( Od/Ox, B6/Oy, 09/82) cara ceca

foals Genet qanecq1 ak cosas goa ‘cafwrn’’ (gradient)

FN TH, AAC ACICS CATCH OTN BA grad g a Vd

V AGS cosa aie TS BRA Ba oR CoseRA Aiaw

22 ORI 6 COR WeKAT AS fom RES nH | woes 2-9.2
6 2-9.3 BE MMCMS LBATS | ne
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com Sora afas Conca Begs oq sn Baien 2 wa SH

er seca | Sa fae ears feera ora wel fae an BBA |

2-9.1. CHRT CEMA cafScus (Gradient of a field

scalar)! 1 WS ¢ GM chile coon, sele Cea aA BMA

CoOr ra[ x, y, 20a Go fasr sat or ote rtdr Bucs

wie faery Taye Ga wa AE d(r) 6 O(r+dr)!

dr-aq Borrey Teale dx, dy, dz WH

dé =G(r+dr)-¢(r)= 2 se dx+ so dy+ 36 dz (2-9.2)

2-6.5 AMSA BAN teste A.B=A,B,+AyB,+A,B, |
Rar aAige Sorta allen Gea staca, dx, dy, dz atic cwataa

(dr-94) Sone Alem O46/8x, dd/By, 36 9z-E BWA erie

CoRaT Sey Wa FN MACS AA! ay Sacer ci cosaly

Ra

1284 526

et COAT AT Crem Aaa d-F cafToraes N grad 1 BWoay

grad ¢ = j oP + Nay Ke

=(i (Said ar
=V¢ | 0)

aGray Beam (identity) gla Ira is, +5 =, + k =

=V- aslo mniies aes (mathematical operator) ater

TA FM aa! got Gog fom slam Oa fake airs comaie

wee grad ¢, HH | WSO Cl BF

d¢é=grad ¢.dr=V¢.dr. (2-9.4)

CR we PaaS g-7 Ta oat Sa aslo fafes oa

Mim eat (cage, oes a sarees sare aalaor Sar

GRIN SH) MIT TH dr CY Tere Peis fay ater

dé=V¢.dr=0 eam: 38 wa qari grad ¢ coeric | Teq-

Tl ¢ Cr Ben! cea @ cam fee grad gu
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afer: 2a sect orem aa ete fay fan co feama ¢

wa fernce, grad ¢-0q ufeqy & fags wer afew! sw

me SU Fe MOT Gl Aa! Bawa grad ¢-ay wise eam

CBr MOT MSTA > MATA eA Ta Cl NOT FBT, grad d-07

fas OR fers eM Tat OF GTA n OTs COST FAH

grad g={ (5£)" + (56 "+ (22)" bn (2-9.5)

CHUR Ga faye grad ¢ ales & fae Gre ARs ¢

SIAAMA ACG LAA WA @ THs Zana |

Ott) (1) Br WICH A SIs THCY GTA yATA ott

fas Siac FTF WN FS Aca CH TA ate HT Fa, SR

RR OM SA CS Ce Cw coon ater cofucad afer

TA SN TH | OAAN Wea SHA ATS |

[ WHS: 2-10.1 BCH CHA

(2) r Bq CSSA ZACH ATI BA grad r=r/r |

(3) St cosa r-0t Tacs rv, Sas OHA BAT CHATS

grad firn= Fr, |

= Or.or_@ Oo (x84 y8 42%) =]

[ meas : ax MO a ax? ax Dx
2-9.2. omits seer Ulwracesay (Divergence of a field

vector) | A (x, y, Zz) Ia crit coda ear Cara bom V0

‘ww’ yenat we farce cl cena ai mem mH, SEs A-F

weary Wat! Fare div A=V.A- Cre |

~~ aeracl: 24,2 adiv A=V.A=(i5 St gt ks Mids +44, +kA,)

Az OA, 9A, .

ax +3 Oy az (2-9.6)
Qo o[ pO 4a HT; wg eR NS oe one

A, ware Oe Mace Bara a/ax A_-an Som fam starz, eae

0A,/x fra |



40 oma ut

OW FRA WON MOM COPA WN Sn AA «fee

V OTA Cost al aa Oe RATS Ale VACA. V OF AF

A. V-e it ASS 1 V-0r Ua Tacer ata Goa V fem

sina cl cosa THA A. V 28M CIE CORT S A-T CORT IPFA |

2-9.6 asses en CRERCEAe Ae nites 1 Baa

As sie ontahes Aen 2-11.2 my FN eae oeTeeTaWM

QCABSAA SHTATSE Aeeariors callers xara Blan Cait |

ert (1) r Mm coda Sach BIG Bq Oy div r=31

(2) 2a] Bq div (r/r>)=0 |

2-9.3. CHB CUBA BiG (Curl of a field vector) |

A(x, y, 2) GBI CHE COPA Beta, Cara Gra V-at ‘FA YU

m6 famce @ cosa aia ATS sa, CANS AD ‘BY HI

Bere curl A= VxA GM BX cesa YT 2-6.10 Alea

ATSC Coal ATH

i j ‘k

curl A=V x A: | 2 - =

A, Ay A,

i ofa —“Ay) + +5 (S4e-& -A x { 94, 94s

oy Ox Oy

(2-9.7)

SOM STTATSS AM 2-11.4 GAA BCeNioSs TAA |

Qnty (1) rv Bq Cosa RACH aI FA curl r=0 |

(2) vr Slt COPA BACH CH CHI CAA - FA (central force) f(r) r

71 IN AR! VM Bq | |

curl fir) r=0}

[ACS : curl f(r) r=V x (f(r) x itr) yj+fr) zk}

6/Ox 0/Oy (Oz

——— (2-6.11 arattepaey cps)
w(r) wr) air)



Coda 4)

— (25, -7B) 1+ (*3 - 2 a)a+ ( 95f -*3)

9 off Ray 2 or et)
5 =f, Sar 2]

V Aas atua fara isributive taw) ITEM BUM ;
V (+e) = Ve+ Ve

V .(A+B)=V.A+ V.B

VX(A+B)=VxA+t+V XB.

2-9.4. wefan aeetae 7? (The Laplacian operator

V1 V.VeV" afar fe gata > Somer Siem ater

HN AEA

oy 3

viev.V= ( is +35; ay * k 5) - (ig " Ox +35 a tke
3 3 3

2.

G/Ox-a3 GT O/Ox Teal siacan Ga O°/Ox* Aesacs

ofan eal V+ wee coma Aas ; Cars eenitaM ABS

A ACTH ‘MMP FN Bl SAS @ aly A CHA

Sat wee aan eax |6ocaemaa «Oo =Ofem sia a cea

Me Cra, Ae costaa Boa fam sian crx cosa |

2-9.5. CSBcIa BCH SIM A HA Coda BoM Oar ae
V XA, OR 2 MER AV X(T XA) |

curl curl A=V X(V x A).

Cosa fan yer 2-7.3 Ha Gener CAT BATH Cre AA

V x(V xA)= Vi V.A)—A(V.V)

V.ASdivA; BWeoa Gorsa wm Tacea ae anit grad

divA| Task 74 GOK crn Ure, ware ta Aas BA

aa V.7=V771 V2? wien Tate oa A Tata aa ae

Bq, SH] VA AA AMAA | «RSICA TN Ae |

V x(V x A) =grad div A- V*A (2-98)
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Sry gets warm ww TN BH NG, fey

Vx(Vx Arce Ger Siem coe qa fat sepiest wae

Pisce os SAL em Ba! fan yout yA Ae wale Hacer

CAN ATT |

ora i (1) AT S47 @ curl grad d=0 |

[acees facin at Vxgradd! V 6 grad dcp Sone

CNM FA YAT 2-6.10 AR MPA YI SAL Yew I, jf, kA

TPA ACHPIG PT SBCA 1 |

(2) Genre ca div curl A=0!

; 3 3
( aeee 3 div curl A= jy (curl A’, + By (curl A)y+

~ (curl A), | Q&S curl A-7 x, y, z Gonengie Bran

AAA BZ I ]

(3) vr Bq COSA RACH ATI BA

(*) V* (l/r)=0;

(q) div (r/r®)=0;

(1) curl (r/r*)=0 ;

(4) w Scar aq Tsar wT Blac ae v=oxr BH

CH2Ie w =} curl vy |

[ASS wx STM v., Vy, Ve AWA SA l curl y Stra

TAT Vay Vy, VAT GF MAPA VTS | ]

2-10. CSIPCAA AA SAA (Integration of vectors) | (Ss44
ARTA ANS CHNT AMA TSS TAI A (u) —1A,(u)+jA,(u) +

kA,(u) Cosals otis Ta CaNA SAAT w-A WT SST

f A (u) du=j { A,(u)du +j { A,(u)du

+k j A, (u) du (2-10.1)
Ba | Ba A (u)-A ‘UlAPSOG FNS (Indefinite integral)

TH Mt Ma SR CH B(u) es uAciee ee SST
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IMS A(UyA Aa, Gele ate A(u)=dB(u)/du 2a, Sea

1

f A (u) du=B (u)+C

Ze | atl C ou-fracors Cafes i CORT 1 | aN CRC

u=ma F806 u=mb Aa IH A (ua ‘Tarow awe (Definite

integral) 3204

f A (u) du= (ae du B(u)+C —B (b)-B(a@).

2-10.1. CSBCIAA CAS] ATS (Line integral of a vector) |
Wa Bl A Gi CRA Coss, s 2 CHT GIA Farr, PA GAA

Caies ai urin fay wae P' Cates arefay gy Bam
P

{ A.ds
P

ant fahoo Aes s we Pees P whe AT AN FATEH

am | ods Aare s aaa aA Taare s-c9 fe afeyt BAS

RG AFG COPA JANA! Ads B2H AS ds-QA CHMA YEA |

A 8 ds-9% TITS I O Br ds-% BOY AA ACH

Acos@ at A.ds=Adscos@, ds-aq Soy dx, dy, dz BA

Ads=A,dx+A,dy+A,dzt| S5aq Gia aa

P’ P’ P’

f Ads- { Acos 6 ds= f (A, dx+A, dy+A, dz)
P P P

(2.10.2)

orga: OF ATH, COG Gl ANS CRT TT a OF aT
FO 34 F.dsl s-og9 ory aa few Ba cea re BBA

ds=dr-@%| woot Po P' Teyr aH PF Ua FS a4

P’ P’

W = f F.ds= f F.dr
P P
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Fog TTA ren SAAC STN iar Teele Fae set ace

Aare |

JE CAM AAR (Closed line integral)! aq Faq a

HANA AN HTH HAG AH Aa Gel win fay Pw fe

atten P' faye ae ace oleae fam cea Poe featm

Rin | Ww ana Few 6 he We sq zi ae

canary 5S Ads BMG Fata Ay ‘wfangqy a

circulation-@ 374 |

Hae CRE A ST VG AE WH AAT TA PA,

wee 6 Pdr=01 at wt Herel ace Ae feos GeN a

(3-12 Wyrraey CHa) |

AE CAN-NAtSH e cafScHs | A COPA A-A TE GIN-
AMAA TA HN BACT GAS IA CHAR Cae daa caforad

alam TA FM TH! Ral oT Baw CHER yeiS fam

p

Q

2.8 toa

P, Pix (2.8 foa) ca cam yaié aan POP’ @ PRP’ tam can Fa!

SRI LAH POP'RP TH AWS AT HN ATA PT Bera

o=9 A.dr= ( A.dr+ f A.dr= f A.dr — f A.de
PQP’ P'RP POP’ PRP’

7 f A.dr= f A.dr
POP’ PRP’

aaa el PRsTS Poe At -AMa ore Gg fares

RAT! OWT SI-ANS Ta cM sin fay Pe

relay P'-ey oTEA (Bele Sarena ys) fame fake xara
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WSL CT ATA
P’

j A.dr=¢p—¢p
P

b SAS CHAN CM COATT ATH |

Pe P' fay gaio ya srerstia Tac 2-9.4 aaieny wpa

CAN ATA

A.dr=d ¢=grad ¢.dr

a0 «((A—grad ¢).dr=0. |

am fas awat @21 we ata A-—gradg=0 gars

ZaCa,

WHA A~grad 9.

2-10.2. YS A Sy mATIM s CSRCAIA WISH (Surface
integrals : Flux of a vector)! Gia CRE Cosa A-T CHUA

RATS Hq Alta YS S SA ABH 1 Se MSHA A Sa FST

Fae MIA | SH UTA Ba gE dS GeoT SIN slaw Baa aT

cary dS-cS 2-2 waracaa (6) seca ators Goncn coda alam aH

FU TH! A dS-Costas aael CHI O RBI A.dS=A cos 0 dS

ators dS oa cor site AT ‘Mey’ (Flux) wai Fy S

weer Go cen fastatas fahoo asreefics ‘S-caq com sian

A-A BISA ACH 8

BIB = { A.dS (2-10.3)
S

GC STO AMSA ‘S-HBey’ FI ‘Sa AINA (surface integral)

aa) Se eaies Gora er aa «dS Ulery un Ofes code,
n 6 AZ WHI IF wae n-aT BEY AA Biecwy A cos 7

= A,, 280 GT Wa

{ ads= [ ands- [Acosods={ AndS (2-10.4)
S s s

CAG CHU UT S I Sy BASS Aol cals

ma: wan ooce ‘sare’ (closed surface) wi Fares
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ds- Aevet ance meas: afeite wm za: Cee ds

fre 1 (qe CHES Zara farate fate cream; sere dS-&

Cory THE MTeIVS LN SAAS Ol oH] SN HATTA |)

scoala Boney fate

f AdS=< f (A,dS,+A,dS,+A,dS,)
S S

-ff (A,dydz+ A,ydzdx+A,dxdy) (2-10.5)
S

(tr wow dS-0F Gone sere 2 Uewy Aer day 2A

gama 1 WGA dS, —dydz, Fonts | )

2-10.5 Aaleay 2arS or aT SAT ST Perea

(double integral) | AAT Alga Tacwmrecsa yz, zx ©

xy Sa S-08 see Tem Taditas 2a |

ey TAS Thi omneligny Gas cease Tay yA |

BI GH CSM BIA CHA COSTHA HIPH AleS fs A.dS AMis Zara |

Aaa Carer cee S oa cow slam Gara an cosy vA HIP,

PF SH WSF FAN ATS OUUG A UASA GAA WH GA Aaa |

GTS S CAS CHE CHIT Se COM Siam CHa laos FPA? wer

Sera SN ON A Aaya a CA AIA! fey mAs

CHER COSTA FIPS ALS SA Bs (concept) Ales Taenwsa

GM TH TN AH OF GV A Big FPS 2-10.3 Aalleace

CHER Geel STIS STE |

2-10.3. GYHSA AIS (Volume integral)! Wa sq ¢

CA CRRA CBT, A CHOI Coss WA dV =dxdydz @ CH BAB

RM MSA! cH rm fates oaea V afer

J dav a fi Adv
V V

rit tahoe aaree yiore seer $6 AT ORCA A Ue

semis cen @ faulait coda) oaeA aeegian fone
(triple integral) | Bel aiqeanrq aan wm enfaca feaqa wae

TOS CHER ZA NI
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2-11. GSS FH @ CVF BH (Divergence
theorem and Stokes’ theorem) | aM] SAYA MASA ANTS

ob ATS, A Yb ANAS VASA AIT AIS SN AA! A

UTR BE AS GALS VASA] A Ae | |

UMM, BIg ery y ANE GN ANS, A AN

FUSS HS AT AAT FM WA Be CORR aI

SINS | cotta Tareacs (Vector analysis) 4 Yio Tao

TIA |

7 Yor ee Baw Meta VA 1 SH, BAM wqr

fog wceom siaa, Tee Garey oa Crea aN I

2-11.1, Gt@Sraceay YH! a AA WA ‘HA cate cosa

A-a Tre cara Cafes Gm wae VY aio Cea UeeReRcHa

SRS ANA ae oy, 2 UAC ww S-q aa mS

ANAT (Vie FHS S coH siaM AA BPO) AMAA!

ETS ATSCS AATCC Gate TA! «Face GAG art Crem BBs

f (V.A) dv= f A.d8 (2-11.14)
V | S

OAz , Ay , OA,aff f Be tt tae) ae ay de
V

-[f (A, dS,,+A, dS, +A, dS,)

5

-[f (A, dydz+ A, dzdx+ A, dxdy) (2-11.15)
S

CE HR ANAM ceeT qaiors CRomerp] Ww e sbeln

anfcces mtcm 3 (Gauss’ theorem) (RM! GRA ANTS

V anfor @ Ss aN V-e c TES S aioe aes aera |

ob TUF WA Alea saw dS e206 V-a atacas fees Grn

awa Taare ofeive sn zai (2am fants Siac esters facnn

foe suface 1)
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2-11.2. CSBTaa VIRSlacwacay STS New | Roe
2-9.2 GARY SMI COPA AAS CUA AACA VASAT

neal frnte 1) an afew USER BET AWA VIRwTACECAA

ab eric antatos Aen Crem a1 | Fe ATA

TA MOC CHA ct CoPA A iam, eae 2 BETAT GTA

Tay P-cS CHAM HA MASA VI THE S ea

lim Ss A.dS

V>0» S>0 V

aiioce P fears Aq OROACeTy AT I

2-10.2 CRT A VPA fs Ads mio Taye S com

Sia AA PFZ! BSI SAA I AA

(oer ch Gn fae 2 codaa UsemteEy ales

fay cata ore Ba yh cost Ty ae & CS CaM OTTO

ATS BTS (limiting ratio) Fae i

ACH TA AT VASA] BV ATS LFF MASA FPA

AWTS TA 1 SAGA Sam Ah Mes alact ae HP]

8 WAV Be A wa a Cae Ane TWA! akon

ARS Tey ARCA OFA ATA

shares aTey dF = (fen ee. + 90s jaxdyde,

(7.9 fora f-a% Tac A MAM F Beat Bice cry |)

went dF 6 dV-% are MBps

_OA, , OAy 4 OAs

Ox 3 +32
=V.A (2-11.2)

OF GOA CUNGTA CHS VISAS AGIA FA AGH

wm eH Gq eecet div A=V.A Anil misitos Arete SICH |

Tal Ft A CORT Cara TA P Tay cia wen CASA V

GUGM CH «OR Gera SS) Gl Va

(4
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aimis S cor sign als ats SStA AT STE! «PHS div

A *eics sec wey slag, facnive, ster cael wey

P gece ffs sare P-ce ‘Geta’ (Source) WN SH, GK FP

P-adt za (div A facaioe) P-ce zen xa ‘Ufeny (Sink) cea

Som a afew a eanfet div A=O SBI 1 GIN SACI AS

aaa’ (solenoidal) cosa WA |

2-11.38 GUIS YR ‘A coda cam cm aac C fro

ere Can fm aia a aa weg ate ys S rom

siaca, S com Bigg curl AA BIB C BAS A-F THAT ANS

ANT BAA BAIS GUT A |

f curl A.dS = ; A.ds (2-11.3)
s c

mila 3 Tas y ae A Te-TeET (double integral) €

Ora Tes ren aT OC Ae cE OAS Afers eece dS-am Ahn

awe @& wAcs fam ds cosa aieite fas foe stare Rare

(2-2(6) SRRt CHA) 1 CA AS HS ATS RCH LAA AAT

Crt Bey NS; Garcwa ca area Giem ami Tey C ae UENe

S ba abican 2ac5 zara |

dS aferan Miss coda, curl Ae nw BUTT CM O

OI n-F GT curl A-aF Wee (curl A), SSW Cora AA

; A.ds= f curl AdS= f curl A.ndS = f (curl A),d@S
Cc Ss Ss S

(2-11.4)

2-114. Comat VIM Clee UE ARI GA cefaa
an aniates ae orem aa Sera on aliega eke

I AR

$cA.ds

(curl A), ~lim, soo 6€Oc SS
‘A CRG CH CT Tay P-ce Teporan afam wore AREA
95 S worn sine, S-cm Haran C WS ME AT GN WH

4 |
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Hee S-aq sine opm P fags S-or sfette awe

efegy curl Ag Snrem Aw Be! wT HH SHOT

free fasora ATM AN ANE WA CAN Pisce P faye
curl A S-eg «2 org “faite afte seq aa Gam

TA AU-AMSA ABW S-a Bp ATS eta Asly Bra |

AMS WANS MAG S-sH FM cab sacs Bed! crn aA,

arm fas sia Gone alae & faa ufeaw afte ass

CS (per unit area) FacaN AMAT ATS WA FT! wwe

HY AMS HAT OF Alas Tey OFA BA, curl A CHa THs |

i Ta GA cosa Fe am & Taya craters cosatt

SO Ca SA Fama | fagenaeet am afraela sre ye

CONS ay wale Ge aiaaala oles gia! H ORNs

AACHEA CaS! LI Hde GA ANB WA I FAI Al!

qSat curl H-e yar Za TM | Pet Cage cea 6 E.ds—0 ;

WSN curl E=0 |

RM COSGA THAIN ANA TWA Ae zea Gea

FA=0 RA) Weel AHA Oo F.dr=0 Zea, Fem Gaz

VUCTNOS AST WPA curl F=0 Brqt ak Hse AePHl Aes

Ween [AACA AA ATA | :

* 2-12. CORA es comma! cost STON sis CAT

fonias aaa op era fq AaNe BiMNcKA SIT
cosayin Fag cers whet ; Sacwa sta @ Tes Pea ot oe aaTSTA

Sacra Tar iae amera , fog Gonenyiag ofan ZH!

asf CORT A TIA GTS (inclined) gis Tacmws

OXYZ & OX'Y'Z'-9 Se vem sae, sew

A=iA,+jA4,+kA, 928 TaOlt OE A=i A+ A's +k A’, VA!

1, 2, 3 fam aqeca x, y, z OS FW Barer | «costa TIA a

A® =A,*+A,*+As,*=A',*+A'*+A',*

ee werk erie sera A; aa A’, (i= 1, 2, 3) Cormaion

ae weersé fs RBar > mere cM aT ee aCe facgE
ses facta oats mart wx ga (rotated) enfant



a) |

wax, 6 x’ Alife wes a wee BH A, © A’, Aerwe

ce weré 1 | carefurn Teraralia aars oF FHS GT OTT

SH Ma tl a,, Ta fae Tacprocaa i wewq Alkew eq

Cay f UST WAS SKM SPITZ Jay ( Bele a,, WaT
cos Y'OZ zara, Zonts ) 1 oF VHA ACHS AAA Sia A, VCS

A’, MM AB A’; BBCOS A, MSTA Wes THA NS Coren AA :

A, | Qi) Gia

As | Qo: aoe 4a8
A's | Qgi Geo

wae Tre-cepnan a,j; Toa ele (row) aa fear acer

(column) «29% ASKS ‘Arey cagidgy’ (Transformation

matrix) Tal Tees (') TaorTecaa Gorey ars 2 oefea

IMEGA, ot Boies facmreaa Gonemgyia mes 2 area

AMPyer Haza Sas zera, wale

A’y =4,,A, +4y,An+4,3Ay5 A, =@,,A'4+Gg,;A gtQ3;A',

A'g=G53A,+Qg,Aqg+Gg3A, 8 Ag =Qy_A',+GqgA'gt+G5,A',

A’y =8g1A,+4ggAg+GggAg Ag =Q,3A'1+4g4A gt Aggy

TACHA A, “2 4,j;A; 8% A, =z a;,43; (2-12.1)

a; wh sale faseies aa; Cares sce Tar Terezie

ONCE :

Fajt=Zaj;%=1 (i=1,2, 3)
j '

2 45; 4;4=2 aj, a,,70 (j #K)

Mi RATS alo Aa (independent) ways MEM AA! Bae
WAG a,; aa coaa Toro aem |

CURCAA ALOT | 2-12.1 salen fan coset zee ae Hipw
Tl FN WH‘ [A,, Az, As] Am fren (triplet) Tremere

(2-12.2)
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qe 2-12.1 aie pel greiae aH CRs Cosa Te I

Rel fantas cosiad WEN | | CesA OHTA TS SWS MNT; SRA

AHS HATA | THY aI COPA MAC HCI AT |

Trererecan iar Co Ths MigaSa TA AM CRI CHT |

festa atfseq coany (Tensor of rank two); Wa
A=[A,, 4:, 4g] @ BeH[B,,B,,B,) fate opioa git
wise cosa, ok Tat (i—1, 2, 3; j=, 2, 3) aate

Coreeighers aay ose 7 ay WICe AAA AR Cesar iba Hees

TAA TS ASM SAI AA 2

A, = 71, By, + Tis Bg + Tis Bs

As Tas B, + T,, B, + Tag Bg
A, = T,, B, + Ts3, Bs + Tap Bs

RN MS] USCS

A; Ti: Tis Tis B,

Ag ~ To, Ts2 Te5 B,

_As Ts T 50 Ts B,

OI BA Tis, Tig, Tr, Miaiors cate favla ates

Gaacaa Srv (components) Aen ZA |

A=TB

NG COHN LA! T Sletrs wa |

A @ B cole (physical) cosa Ze O97 GIG OSE Cow

air ae Ga ame Ge cote wie aera Be Bat

Crea om of Awe MBA 6-8 GAH CH AACA L

cafes carn coer «@ o cline cn cosa Bata YHA ACH

wrt Lalo} Jae ora 6 Gas ae Gq (Inertia

tensor) [at | A GANT T,,=7T;, TA wawm coveA

(Symmetrical tensor) av! J,; =J;, Sern SIs OAT ator |

afer aac feate Borer on feaita ana sien 2am

ary wale wx Garey we atom cans afer

AST ASM BN AT! «Ber Rie, ( 6-4 Geet ) SANA

Re) ran Tees |
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9-13 DRY BTCA aeq (stress) @ Ble (strain) waAay

wer *iaoa aitra | «6 Sarre awry cae eae Blea ARICA

SACHS LF VCeIbA SA ATA |

ase coda o feels afer wale cana write wig

ANA | ATSCHTRCAPIES (Piezoelectric) 74 BTIN-CADS fear

Sara Swe MMe! «CHACHA ((quartz) WH WAS SACA OF

Sree oI Tera CR A Ba UREA ANS CIS STA BTT |

WC RNA CATS «YA (electrical polarization) RAI yA

p cosa aim: ea o feel aiea Gama yaa wee

Ped o TH HN A! a-a Sonmyes MAMAS Yrs

(modulus) 2a | SACHA ACOIFIG P-A as GH @ 0-7 YE TCHT
AH STS | d Ahi Cols aiea wag |

Coad wiser Gare ta! alu e oie capa Get Tach

@iea Tafeges gas s fem Gam weiter s oan

BTS BCH ATH SVS ; Gara giv eiveaa oe Gib clea 5s Ga

pee aries |

Ceara, COPA eC ceRta! «Sear Seria xkos orn
aa Tool afer cacaa enor Genet gait areq ace aus |

Cx ey UE vey cosay @ Tacky we feels costaa | «=6UA

ior OPA wos Srey eats aera aa owe aiea

GAAAT ACOs Coe SAID VPA ACH HOS CSA eTTIs

Srey Iq sly UHI ACH STO, ae cwana ahs cia GCwA

AI FPS WW Bo faery ales Gara ACH IPT Sa

BAM COACH MMT Sior GAAT GAL CSAs PY enter cep

WA Pa ATA |
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hy

1. @ A—6i-3j+2k a B= —2i-2j+ k 2am

[Al, |}B{, |A+B| a |A-B| amas?

[® 7;3; /50; /66)
(b) cosa qiva fre-copnaa, aac Cara THIS CHT FS ?

. CU; ora 101°1'3

2. 2—-4j+3k ae 31+ 35+ 2k cosa Galva cues 3 cosa BTHA

Wea Fai Carew cA eS? CSO; — 171+ 59+ 18k ; 90°)

3. A+Bm1Lli-j+5k a®% A-B= —5i+11j{+9k 28 A OF

BAW FS? AOR A+ B-OF WA A FS?

4. wieq zeta aacereat fo-oreta fac ocra (i) moe aise

COST, (ii) HA BAG Alas cosas nae (iii) wr aatd sige

cosas — 1 fem a4 slam Ts aera face SF eM ATA ?

5. wacerett Ta-orphy Facer SCRA ACSF ACT ACH ST ICY TAPS

gies cosa fee cepnaa aiza sai wre 2 fee coe GM

CHUA ?

6. A+B=-A-B 22H ae 3 A S B ANTI |

7. Fi =i+ t+ 3k aa F,=4i-5j-2k dyn araa gait Paar

OFACF OBE BTA Orig Tom sea ae Gace P fay sere O fayrwe Haw!

P-3 Bere 20,15,0(cm) ate QO-4 Bare 0,0,7 (cm) 2am

SUA SrA BS FY BH SSRIS ? [ts -—48erg]

8. F= —3i+j+5k dyn 4 7i+3j+k (cm) Taye Tem

rarer aT Fay ACC Wea SHS dyn-cm was FS? BIA Goncenpiey

BS ?

9. r={acos wf+ja sin of Aisa Ts APA AS FA? aNd

a oe w-cs faq efata | dr/dt aa d*r/dt?-4 wm Aza FF |

10. (a) saiag O sks ar ATE GM INI r=OP 2 7R-
Cer ce fay Pa ea cess or. N= N? is Jae?

[Bs 2x1 & wear walaae |

(6) @R Gera uteacwa fre copnaa I, m,n Za, or We fay

SAG Gera HAT TAT K ARC ST SAC Greta Halse (x + my-+nz=K |

Il. Am 3i+j+2k 220 xy Ger Bara alors eer CB: 10)

12. Ax(Bx© =(AXxB)xC fs 1 Fem Fr |
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13. :a, b, c CSaa foals MaKe wy EBrwSe oneal | vza.(bxo)!

ate a= DX b’= =i78 az oc’ = SXD wea wre BR CHATS OH

i) a.a =b.b=c.c =l

(ii) a’. b=a’'.c=0

(iii) Ca, b, c]=I1/Ca’, b’, e')

[ WSi—a, b, ¢ Ga, b’, c'-08 BIA COPA CHNUT (a, a’ Renface )
Tacesy-cesa (reciprocal vectors) art enwASE (crystallograpby)

6 Way CH SBA AT Wet at am Oy (CL) Beer a’-08

aM TS? J |

14. A coataa ry A=51 BR 2-OCRA AT 30° ar TAPAS

OR xy SAH Baa Vlorey x-ewT aH 45° A Bai BA ase

C84 B-A 2-80 Gievey=— +41 xy KAI B-A Blocecm ry 6 wae

Bal x-wewed ATH +:120° cory Bra |

A+B Fo alga sai (Bam Cre, srbalta Goren eae scbela

OYA AH BA SM SS BS AT C Gs = 109 ; Get —1°23;

+ 6°97, +8°33 ; cata 96°5°, 50°4° 8 40°3° ]

15. aq F=C5, 10,151 kg (1,0,3) fay ace (3, -1, -6)

Fagus AIH SS BY SH? (Baeseom ass) (Bs —135 kg.cm;

arf aera faqra SSae | I

16. 1om ag fare area as core yaiay aia & fay Zarw

yale Sa-e{ (face diagonal ) Gia | Barna CRA YHA GC CORA THA

axa sai ye area aaqet cari SSP CBs 1; f3; 60°)

17. (a) Omcaa aed (i) YX CrR-Sca ( body 7 space diagonal )

(b) Gael 6 HEBAS WA CHI BS BS A ?

(ii) Ta-racarett BCS ACH OFZ STA MAS CSPI GAT ICHAT

BS CB BA ?

18. A astt Pea cosa oe A, Sarg Ulemy Hiss cosa P coda

Aa yelay aks GN Wa CesT! MMT BAT A, P= | A | aalteae

A-A Braiqqrs Grn A-a Uiesra Sar farce sea |

19. nl GM BSS (SHI OA A Cl A CCRT | BIT BA

A=-n(A.n)+n x (AXb)

CRIP, CIS CH aR AFA ALF 0-07 ates © Orr aferry re

Oonecey Sin SA ARAE |
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20. alt) Fe 1A SOR GM Ceaai cre Cc a. (daldt)=

a(dafdt)\ .

° ad a. —. a® —_— a[ACTHS ° qa * 54 AF We AWA FF 1)

21. ore 344 grad f(r) =(df/dr) r/r |

22. A=mifly)+jat+kb cota a ob tea aim eae cre @

curl A 2-Us Beas |

23. A CORA x-y SH Miser ae Faq curl A 2-BCe MB |

24. aa 34 div (r/r?) = —V72/,)=01 (r=0 48 |)

25. r rl cosa 2am a Fa (A. VV) =A

26. y=oxr rata ae A w=} curl yy!

[MeCHSS oxy-wH Gneer or san v,, vy, V, Wea Fa! curl

w-4 Srey ATI SACS ve, Vy, Vs TA BAT |]

27. Gm ay fea ae o ifs cect giaree: w= (-50,

+80, + 100), r=14, 5, 6) faqacan y-a x @ y Gone Aeraca 20 3 30 |

Wy WAS WHT WIT TAY FS ? [ Bs 6.3]

28. Ga on Jacana bierwce | Gea Soraya aioe GH TARY

RRS NE i faqa afer aaa yay ss) Ges A Taq aiwa
aloe acm ales cogat: am tact. (dt/ds)=0 1! dt/ds arate

i> 3qna ?

29. r BA Coda A A Ea OSG COST AAC A. re CAIUTAD FS

mara faa Fa | Cor]

30. o lies cen cre aatt pete fae Sera GH frag fares
BIAS CR | BTA CaUsT Paya I CORA vy AR v OA w-F OHS

TS Bara ? [® curly=20)

31. am ween aga & wera Pea cot Tega Caine a wre

wo Celine carn cana) I Cee r-4 TA Ge ow freq Ba;
@=cr) | @t-ceda cr ( velocity field ) aq ( irrotational ) 2208

at o 6 7-9 fe Fs BBA? [Bwak/r® ; k= foarte 1

32. f(x,y, 2) GR CEmMmaa i rq ces rx grad f-07

Booty Coneyifer core |
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33. A Cl CSR CORA SAH BEI FA

div curl A=0

34. O GR CRAM Ti BAH ate Bq

curl grad ¢=0

35. P(x, y, 2)=3x*y— y®z® xara Gane @ (1, —2, —1) fogs

grad p= — 124-9j- 16k |

36. A=ixtz+ 4 2y9z2 + k2y2z Br crate @ (1,~-1, 1) fears

div A=3 |



Sila afofaera

(Dynamics of a Particle) .

8-1. elas (Mechanics) fiers aiecea (Applied

Mathematics-~e ) *Trertaora | BaTeS Jaa (body-4) NTS, Nod Ber

aq TH Coq frail a ae 4B Aca (in equilibrium) eafaa

Gara Goa fear accra afesa (balancing) MeTS F4 FA!

HOT TS ASS HI HUTASS TCADA BA, GACH ~antolqeary

q Arotq7n (Kinematics) ai afotaead ( Dynamics-0@ )

CVNet Beat Acar Teas asa ate, Taos slam oracaca ats |

qagia ahsins alece Gar Patelaeacsta (Statics-aq ) MICE TA |

BIT Lc Ia atetqenat feR oe saa ag

WAAOROTA «GINS 2a sada asic srq soar: za was

HS RAs Bey ier afew aww zarq i 3-3 Bw

3-8 Gace Bal sql Reares oe mAiawacraA BMeToT zar4

aaqety pBepqTTTSs (system of particles) 1 WW farce BATT.

HOTA (rigid body-q ) MASA HICH Fal BATA |

SMC AMY MATA A SA WaAlSA BARS (coherent) A

tea Oats (absolute units-4) aeaihrs afer sl Leva 1 a wae

faeaA, QICROA TN aTiaa Tere mca | Bfeeilaiaea at (slug)

8 MNOS-AceTq (Ibf, lb wt 3] pound force-aq ) Be BITS | BTS-

ShG Ty 2-0 Wa (322 ft/s*) Tem Garwa yO Stace Sara

GS HIA MEST TpH TCT AlAs Ta | ,

1 aI = 32:2 18-54 (Ib 4 Ibm)

1 MGS Ft= 32:2 AWIGee |

8-2. fasecaa afefaaas FSi (Newton’s laws of motion) |

atortam fae feats yaa Gea ates: Sawa facme-

Cll AMT BN AA s—

Oa ye aR wt fen a sac fer ay fen aR

enfem Bre, a3 Ga Roe enlace AACN HAKATA STOKS ACS |
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fwSta ye) corm face aga omen ainatcaa am @ fae

aarti cubacea AINTSS | ,

PST WR score fas aaa @ ferate atetem ence |

Teato aaa Trotaiee a1 @ ator cree |

AA (displacement), G1, Hl, SAAT 6 Faq COST ( Al Alt )

ah 1 Carma wa @ THE Gea OE PAT SICA TITS

CoaT TMA AS VCH Alaa BAA | COSA GTOlA ain Hears

Cosa Terni @ CORT BPA ACTIN Blac BCAA VAS

ATHY BA! OF FSAI GAN AIBA MMA WS coaz-

airs oat sitti feck fama cosa slenins « coda

PAPA TRAY ATS mMecer aliy aoace xiaq AeM

534 |

8-3. wyetfSfaaita (Kinematics) | Fa 11S BMC STATS

anoraard Gs VTE (position) @ afer sin BN, wee

fama faony faces Gara an e weed Boney (component) aizy

Al WAST SF |

Z | Zz

Y/

° x 2 x
R, ight-handed Left-handed

Y

3.1 Tea

Tawitas (three dimensional) cHet (space) Seq Wasa Jen

slaves sii afse-zelq (right-handed) famfae arcdeta

Txopqoa (Cartesian coordinate system) aq Fiqt! GA

BUSA AM TEATS HAA MPH AMICI GR AACA x, y oz

Se Ast wey, fret 6 Sole oA WIAA eniecs (3.1 Toca) |

caret (spherical), cerita (cylindrical) 4 wna faceres
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HR MNT TAS BVA NM) CO AP GLAAA SCT

aroncaa «teas (symmetry) agra cmiva TS Ce AeA

SCOTS wg Faery facwR TIT ATM | Sea ATS TSA

xtra wast (rectangular) 7 yale (polar) facerea (coordinate

system) 44Qh Sa Zara |

facmrouma yitey (origin) O Rats tna UMA P WS

GIA AMAA AN SI Va Jaq F209 1 A OP AAS SNA

Blq-Cosq (position vector) r AM Bl OP ak vr BSN!

az cosa Ti ; Aa am Give Gene Gel frcmecsa PA
fay BATS A GA RA GER ATA, aa CRM FaTE

Bwyiae BTS oe oc; Sta Ga visa awl Bscw sera,

sa Cosa TS AA a Ae wis sale TaMeA Aa

oN ZF |

Sq aed ace Taye aA eq aaa IA Bele

(parameter) s-93 ARR & aeny ein Sy Wal wea wri

CAPS sys sem (Cafes=arbitrary) Mm Pea Tay

BITS AWAY ANIA TM FANS 5 A HCA! BASASS (rotational

motion-@ ) FATS WN SAI Ss Ors gy ebay Ale wN

a |

We COSA v CAG ASA s-4 WMP FW Fey (function),

ade ratr(s) 1 Tacrocad TCA OCH ray Ornealeae Gee |

waa Toate Gee i, j, k TNATT ATES cosa (unit vector) Z2raH,

HA WLS} SIA Beaks (coordinates) x, y, Z FAC

r=r(5)=ix(s) + jy(s) + kz(s) (3-3.1)

s mac Gog asa sia r-3 ORS sacs, wee r=r (2)

SBC | |

8-4. sicoete facdrece cate wacta Botiem (Velocity

‘oe A MMi wae aA fel wigs 1 omental

aes aa ase aM Waza wa Bren cea Pea, fey tater

CO VATA | |
+ =fox Un ufone (identity) yaa |
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and acceleration in Cartesian coordinates) | “& Goeeryiey

TACKS Gricay FAH Alea SN AT |

v(t) = ix(t) + Jy(t) + kz(t) (3=4,1)

an or 4 o +5 Mak (3-4.2)

aie 1 Fy ee (3+4.3)

TA a: vera o> +j oy +k oa (3-4.4)

wreffe ae ay = a a. <. (34.5)

8-5. CAN-cega (Velocity Vector) | SH Sly cosa r-CF
Cacaqt TS "SSE (explicitly) yz saa afte wT xe soa PHA

FRANC TAC AA SG HAC Gorey Teor aem Bars MT CTA

WS i aera Caes ca featay sero meq aay yew @

ra Taye Fae s, O8e r=r(s) |

3.2 Towa C aacaen sera crepe (in space) afore sari

Ze0S t+ot waa sy P Race Pg forme: P «@ P' fay

FAiod Wiq-CSsq vr 6 rt+or HANTS SH TTY O 2805 mem |

eq Ot ANCA PP’ =Sr Fay AWAACE | Sr Seq AA-CSsA (dis-

placement vector) | wweuaq P Tay aq

v lim Fea OF (3-5.1)

PP’ pico (arc-aa ) Cres Cooma TIP Os afacer

8r/8t = (8r/ds) (53/0)

5t+0 satH CHM M1

dr/dt =(dr/ds) (ds{dt) (305.2)
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3.2 fou 28c5 cael ata «= Sr/8s=ap (chord) PP /sI1PP' |

P' wae: P-t Tees onemacs ale Are Berg (in the limit)

GE BPCS AA BI 1, Ae Cara ahoyy acs afer faces C area

P faxpq fe (tangent) aaraqi Free dr/ds oe MICH

fies coda T fam aq iss cosa quer, 3-5.1 6 3-5.2

AMAT ZS Ne

v=dr/dt =(ds/dt)T =sT =vT (3-5.3)
aa wa vai Wa veds/dt=s, wae bz TAS Tl PP'-.0

Sam dr=dsT=ds Gal A, Ge ate FATA

v=(ds/dt) T =ds/dt=5 (3-5.4)

CHM STH 1 GATT HAT AT ACTS CI 5-H BT CORATTA ANT

SN WA A | AANA de-SZ CoFAILA 1H Ba] HCA |

86. Ba CORA cae Bata —~wiele Co wfSory Brtieat
(Acceleration vector, and its tangential and normal

components) | Wi CGFA a CANTSST vA ANA AIS AlaaSCAT

51 Geet

a= dy/dt <d(vT) /dt =vT + vaT /dt (3-6.1)

soy Gog T-4 fas Tasa aa alarm crn aa

aT|dt =(aT/ds) (ds/dt)=v(aT/ds) (3-6.2)

CNS oy Ff OT

¥ ,

F.5h

p $9:
o

0

3.3 fon

aTids-03 TA Wes fare emmy 3.3 WOH TE ARS |
PP’—0O sig 8T/5s-08 TH FE aera? C mea P Tare

wevhen Des coda T sata P’ fas =i aise cose

T+or ar baat | «3.3 foam OTST GR OTH=T+4T 1.

[3 OT @ OT-8 Wa AWA, FAA term: Sous aise cis
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aiem wcorea ata 11 OPP’ om slants cm Pex oe xfam

Pe © Br wal as O, or. T+5T @ WERT qURRt

earns 0400 afer LTOT'~80 38041 dt--0 “8mm Pp’ Pa

fas @ 7 TA TH MINAS BMC, ae ST(STT’) Fre TF

GSAT TAS ACS |

a4q, | OT | =7TT' =2 sin (60/2)

| dT/ds | =lim | 6T/ds | =lim [sin (86/2) / (5s/2)]

— lim [ 60 / 6s |= d6/ds.

dolds=k apafcrs P Tas C Asa FHS (curvature) 404 |

k-aq faethe ay (reciprocal) Ik=p-te & faye aed Aor

apie (radius of curvature) 40 |

C mea P Taare tin tar cl Uleae PP’ oc wa, P

Tat Wo cH (centre of curvature) Gea Cay wares |

P eaves 8 cma Tacs Cra (1-3 Uier) Ga n Sfes cosa

ZEA
aT /ds=(d0/ds) n=kn=(1/p) n (3-6,3)

3-6.2 Aaieal G2 WA TM ME AT/dt=(vip)n, KX

3-6.1 AMPA CHATS Wa DIAM We

a=vT+ (v*/p)n (3-6.4)

amy om, ater @a Taye weg & fae ated

Tacs Gin Mis AAA Gorey y oat Sara Vloaey Fee cca

Tacs Gone vol BHA wewqiors mie Gorey (ar) wae

Tewlators wlorw Grey (an) FN FA! | -BwSAA

a=, @ ay= v*/p (3-6.5)

eX a? = a? + ay =(v)* + (v*/p)* (3-6.6)

: 8-7. waoma WS (Planar motion) | ry sy zw"
SOTERA oH Fe aR Ca sag fayyin eg

WM MF TT AF sn ates amen ats an gH

ane area Gea cats fiom aaa sie ua eam baa

ate aaa; fg aT cee ass ont Cio ap SEM

ate ayein ani aie awe sian afedia eraca areela
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ate) erm aedke cee tian seam ate amen fey a4

etre cifen pea ate aneein aa afofeera aaeele fea

Tacre ae OCR | MCR CHT RTA Ae fe SIT IS

WUC LH

8-7.1. mASHIN USw Cat @ Zaceiy aay 6 Bey
Brtte*t (Radial and transverse components of velocity and

acceleration in planar motion)! @ FAA FA ats CRA

am O fers mie vie 28 om auatis antl ¢

dn/d@ = —isin 0+ §cos 0=1

wee di/d0 = —icos 9—jsin?=-n

@H y= dreidt =d(rn)/dt =(dridt) on +1 (dn/dt)

=a(dr/dt) n+ (dold@) (d0/dt) =(dr/dt) n+r (d9/dt)

(3-7.1)

SAI AL Vl Gore v,=(de/dt)=r (3-7.2a)

GR BY Gre Vy — (dO /dt) = rd, (3-7.25)

CRG, vrxy,2+y *

dvd jar. déWI ana Age 1}
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=(6 de TM a) H(% di’ 7 trios o a
inside 4, (rorsrb rer 6M, =}

+e

=(rnt+r6ih+(r 6l+r 6 t—r6%)

=(r—r6*) n+(r6 + 276) 1 (3-7.3)

VST SU Calta Gorey a, =r —rd* (3-7.4a)

aR Syere Grey a, =f + 2rd

_1l dos _

ORV, a*—a,*+a,"*.

og faa A eaca, Sale sy oly wey HaeAATA Slee Bal

BWiaar 6 Ue I a,=01 rv fax atem o-a farsa

Reta, SA Galt TA

a, = —rb* = CV 6 (3-7.5)

SH, 1 CR v, =0 GAA ST AT vev, | O GAT TAA

APOLsy Bioyat ox secs lSrsw (Contripetal) FA4 WA |

SRprs weet ard wees cotfaefs (Coriolis) Fay WA

10 Grater wy Pet aie ea WA PU SA! Bway sey

FEY A AAMACAATA Stace Sara caiiae Ter Sra Acs AT I

Qt e BCR Boale e Yala Gorergiang ac As Tacassa

eM TA :

x=rcos9, y=r sin 6

xa 4X FT cog 6—r sin 9 F? oF cos 0—r6 sin 0
dt at dt

dy _ dr 8 99; e 2
y= de =i +r cos at rsin 0+r6@ cos 0

(3-7.6)
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xa Geer cos 9—276 sin 0 —r 6 sin 0 —r0* cos i

ye =/ sin 0+2r0 COs 0+-r6 cos 6—r63 sin @

(3-7.7)

3.4 Toa antate zers

a, =x cos 0+ y sin 0
. (3-7.8)

OR ad,= — x sin 0+ y cos 8

3-7.7 willery Raw x 6 yw AM 3-7.8 Fiesta BIRCH

3-7.4 (a) @ (b) Aaieay mem ATF |

Ot | CHA Sy Ferg BAT gies (speed-a) Sieve wiser

AM Bq_ Cay war Amel ada ae Weer wWA=(Gher A1)/qcea

are |

8-8. carfets-cant CeBA (Angular velocity vector) | WA

i A FCA STA ANAS AA v, GR Beas oa wiry O

acces CST Besa r | a Of NA sna mA O Tae

@& 6b GH Gey sq sears cosa ah Alarm wl AA (2-2

Bqcarray (4) @ (5) BT Ty) 1 CA ATA

Sd = oxlrX v ot).

az lim ag == +(r xy) (3-8.1)
8t>0

$ absiicce 0 fang MIC mom eta CARR CORR AT
@ GR r-e% cost yor (vector multiplication ; 2-6.2

SHVST) IAA MTS

dxra i (rXv)xr

feats comcas cossla qe FH Vepea (2-7.3 eee)

(rx v)xr=(r)v—(verjr=r'y — (ver

ow. Oxp=y—(ver/r* (3-8.2)

eu weda ca sera ites can %, O faar eur Gam

faéa acai fafern faye aiey sis ose a FF y
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arene a, Teg r fafeR sea | eng Tefen Ray ACTS

¢ © fafon xara |

3-8.1 adisac cam fer faq acces este sna caters

UM A CHEM BANE) CM WPSB (rigid body) Faq wait

OF UPSS BAC WI A SA SN GeeT STATS FSrice

Qa! BW wr a aa Teas slay via a aA

Sere HTS CAA 3-8.1 ARlsa VEpPICA AMA Fal AACS ACA |

Taher ceca cites cia fale xara wre ass sera cH TaheR

way r 8 v-a ep alaten gern cafes cocoa fae aiaafow

Bard | Tee le CHA PT SBtS ASN UTA Oo a UA Aa

CAR FIG MNTSA VET canTay ALACH Sey CHT CIT CHA AT,

GA a Sg calles QUE mA aka uF ans YP Telea
wiasa orp WICC cafe cat CeeA Oo ANB! waa
WA WAS ACA wo Cwaale yr Tae wepaaa Gra TroA Bea |

wo CSG THE VISA GH AAA WN Bi CM MSA FT

TA VS TH WM Gen ahem wT onNRAiA

3 Siac, PW BI Byala ae Agia wae ee cra,

BYO

3.5 Toa

Ca zat w eafara su wR zaaa (3.5 fea)! BeRA Go

SAS A aa fay acces ypaBloa GA FI GA Cost

aim r AO FUT Ai vA WA BAS veorsind aX CA

feo er @ AISA CAM Ulery ZarI | | -BMe

vy=@OxXr (3-8.3)
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8-9. stfefeesta (Dynamics) | 3-3 Skts 3-8 wAEET ms

Ura wer amines wens same; Gare afer sam

wera oR 4 BA TNA sabsiqenras oe Ber ssa qe CHEM

enfaca ate fate smn, a Gara fats uelie ate orem afta

za fata ni a slaw aa eo afer ae wa Waa |

frovrra aorqaxs aca, Tore Siam Tacly Acs, 22) eM Ba |

Teall m CAA SY cosa AN v TaCH, Gary cosa Saray

p=mvl (cet FGA Sia fea sian favo feos

FR VPN ANAT AS CORT CALAN pA WAIST Ala, Tele

dpidt(=p), Fal ATS qi BI Bee eM WH
F=kp: ata k otis Pepe! at @ Ga water

kei fact Foor faya (absolute) ote MGT AH! eT

CAN ATA

F=dp/dt=m dv/dt=ma (3-9.1)

Ot a SIT He, a Gare afeyt 2 avo

TTS TEA |

SUT Was (coordinates), GR HA Cla CHE GAA CM

toa, Figoca fata wa CR Sal alec 3-91 AaleAT Ze76

aq feats Greed oy foats fawolnecra saga Fates

(second order differential equation) en WA! aa a

CBee BT ALIKE YI Waser (integration) Bacay sa

FAH Gio Coney mem Wad! PIA ANA We ATsTR-

Boa (constant of integration) STC | foals aatleace OBI

ce safe sot ah (constant) SIA) la BOO Siar Sv

Gin Mia Gacea aate Gorey s2c6 opr TM ealos wy AeA

wl AA ators sry afore afer fads Bee NT

Sy ARTA Ola aM ATE MOT AIM MISC 1 | ATO. ATSC

BETH VA AM fas HATE |

m-st aT Pet a entece, Tare stam Gay va Afge anenacei,

F-ma 1 OA Al ST an waa acm Ae Gera

Sem va Gog m-et Tas ayer za Be Tabs ocahpew-

aay (Special -theory of relativity) omens fasai ace
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(rocket) @entwos cerca (jet) Tari ay m AA ACH

WTA | | MN aarcwa HATA Geto Size wT

atetaacnd foals aera wer Gea wale seniqaqas, esis

qramiaaas @ gelate faqece (deformable) agiqqas 1 STAM

say yiba cafes Songied Tey Teg SICTON FIA4 |

3-10. {AA BSlA-AASqs WS AH (Time integral of

force : Impulsive forces)! CAT CHT AVS BCA CHA BNF
Sq slariia az F-aa se (Impulse) aieare Be Acree

BIN aaa fase maser (definite integral) Faq! 1, RBCS fy

OF APR BCA, F Wed WT

t, t,

I= [Fdt- [2 at=p.—pi—mva-mv, (2-10.1)
t, ts

CH AA, WAS BAA Wed WS SF Warnca say wacacna wate ta

AMA | AHA US Cosa TTT I

Crain aq Uis ems faq siacte I-at WA VASA ZaCS

ACA | AN ACS Wor (Impulsive force) Wa! Ws Wer

BTS Use HA SI Bp A za TI iy Baa

SAO AISA BA i AYMAN FA Wee MN TW Iw

ona, fey 8) carom @ alata woe oe frm aera fem

Stal A |

aA Be AM (Mee UMewd) Was os Bas aw

TSI F Me IA, FAA :

a —ty

ty
= l - _ NV2—- MV .Pop f Pare (3-10,2)

f L

3-11. ACA AI-HAAlS (Path integral of force) | Wa FA

Ga snq Ga Traeiie qa F oa safe C oq (3.6 foa) A

eae Bia cmt Pe P Cageq tom xq seria tit

faq aac O Fiemme nem am Tormreaa aaleq: cara

Zlel-COSs Op=r o& OP’=r+or i SRI eur PP' =r |
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F @ orca afer yore (Scalar product) F. dp aihitcs

tae famtay Pete P-a wom Tas Mra FS a4

(work) amt M4 afer a car ah! aaa cm Pealay

3.6 fou

RST Opa se PPse OR AT

PP =dr=ds, O% Bh OW=F.or=F.os GI WA! PP’

Aes FO wr ofa P.or=F.ds=F 6s cos01 P lays

C acey ~oris array F aca Sone zee F cos 01 woud FM

OW Remy aF Grey @ yen vq (element of path length) 65-44

YP |

C ate Bese A RRS B-S ABM MACS F ane @ AT

BT WA, AVI HPN SAA IA

W = lim F. or = f F.dr
ér>o0

B Bfn F.ds= { F cos 6 ds (3-11.1)
A A

F Penn 2805 Fart OA TT AA A ST ATA CA STF

Bacar Srig Sa PACS MA |

Qa sen alum aa vem aq fem sir & avers

qacea (Field of force) | CHU @ @m faxw waF @

fa BCA Fe (function) fad am Bee aterm WA

SNA! CHa aa C aa ser saa, dl at age Sr

TUS GTA HT oe FS faqs qa a, TA BVM F e dle
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CHT YC HATS, Velie f Pdi Mtoe, A aT oR

AUS FB G-Ase «(path integral or line integral) 3

(2-10.1 SEER CHA) |

OM os Tay A eae wa Tay B ade ae-ATSe Tale

B

aaa ff F.dl St ari SN Sal GT A SIA By

A

Bq Cosi r sect O10 Aha di=dr Ti Asal ATR

(integrand) F.di @ F.dr @ aai «& Tatoo amar

tq Ae Banat aaa Sra Tasa stave fe slaca aT, Ore

aq F-03 vigioa Goa fasa sai GI AHA *E-ATS A SG B

amet aaa Gera faca a slam ca Ae B faq Gog

fasa siaca, & FCS ALAW AH (Conservative force) Wi |

TACHA FIA ase cara P faye Sara can aia v zz,

Cl VACA

F.dr=m/‘dy/dt)(v dt)=mv.dy=m d(4v*) (3-11.2)

WSN BNF A LACS B-CH ARM WATS F AW GM BW Bea

OA AT

B B

| F.dr = [ dmv" |=a7%5"—tm0," (3-11.3)
A A

PU QTY BAG WIS ASM WAS FA ae a Fe

RA, WH AAAS SR AL «MEANS oe Tae Tem

Sit Bacar F ova ames ye Tays AK Ae NGA MGA AA |

atfeetfer (Kinetic energy)! T= 4mv* ahs srg 1TS-

mis Wat! Bram aes sm) «3-11.3 Aaa BaCS CrT

Wa, sa afer A ake B fay ote mena ge fog

TT SUT ATOSe Bat AAT |

WAS] (Power) Was AAA AME SH Bla We FT|

VSLA WAT

A=F.dr/dt =F.y (3-11.4)

BU NS BE CHA WPT | «Sl ATI, |

dT |dt=d (4mv*) [dt=vy.m dy/dt=F.vy=A (3-11.5)
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weafe ary ao atete midascad SH WAST A |

ty

ort) crne & f Pvdt=T,-7,
1,

3-12. Heal Ay (Conservative forces)! GM GM WH

Se Il WweeuA os fay A seco Ua wm fey BIOS GA

BN ANAS CY FM FCA SA I MAST A BETS B-TS CM SBE

Goa fata wm sian aaa A eB iagq wage Goa fade

WA) GA TAS ALA AM VW AH ACHE BH Ale C,

Ty A BACs B-cS AH a Va GMC, Me B BAS ALS

TeiaM WIC, TR BWA Au uk Whe We A GIG

Beat Wa Zea wi C, eC, am Tos Taree (closed

curve) Saal C, Maiq! Bead a WA Ga ATs Wey cea

A CPA FH ACY WH AN PS BCA MA PT | ACCS CM AA

; F.dr=0

€'o

} feels aa om Coos AeA ATs Jara, Gee Ga C,
€

Te A S8tS B whe fale wae aa Cy, arte B RWS A

oe Fal OO ANS CINE |

B A

} Pdr f F.dr+ f F.dr (3-12,2)
Co C,A C,B

CRTSCHA 4 (Stokes’ theorem ; 2-11.3 Gyy cre) PLIAC)

Ba GWE AH St CORT AY Alisey, age 2 my aay

Wiaas cay S com sim & cegaa curl- Cl] Fy (flux) ae,

CRM AMA | WSL GMS CHA CORP WH IWS oT AA

f F.dr= f f curl P.ds-0 (3-12.3)
Co S

wera CC, Gea Bel Gem ai aaa uel s oa aa
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TRG MA | GA STA FE TT AME AACS AA, TOS

3-12.3 CEPI FASC MT A ACA ANIA TA AA

ON zecH, wee curl F=0 Bars Ba ASA! weey nwst
Ae CHT AR

curl F=VxF=0 (2-9.3 wager ) (3-12.4)

Wa tt OV OAM ACHE BIA GT CRT FR

(function) qa! ayy Ze curl grad V=—O0, ele curl

grad V-3 aI Fen AN AeA ( 2-9.5 SERCTA CA erey epaTe

CHA) 1 GTGOT FCS BTM GAIA HA FeCTA calwcns ( 2-9 6

2-9.1 wage cra) Alar Miacw mia (2-10.1 BeqearTa omcat

SMe HY) | ANAS GN AA

F= — grad V (3-12.5)

SMH Atis To a Aha Ase V-cs wares Bae

CHO ( AAA UAH HY ) OS Tacraeete aren Sa |

OU FN GIFS cy 3-12.1, 3-12.4 TD 3-12.5 allege Toator cx

Cove Are aa ae forms wen aa! Baw eA

GTS FBS Vay Fate MeN TA! wes V-aA Waa Aearel CHAT

ai] P-OF ARID Went Gerna Bla, FAI V ewes ater |

Gla Tacs A cm faye Teacan (line of action) at7

ase Tatas Tea fay tra wa, wee aograe qa ata @ fay

uray a Gara fantail ee, Sel Zee A Be Fae

cee AH (central force) Wat & Pealaars yay ax

wa cosa Ulery rc Ces coma sic ce aa

Fer, f(r* crn amt fir) r-ea Gorm waa Taecar yt arene

Fer, fir) 2205 Gil Sh A CET A OI TI AM 1-04 OO
RA; ra faCsA SHA AH | ASST SH ARS A Ta Te AK

FA | OA Te CHR HCMC ASra (symmetrical) aay 2acF centro-
symmetrical central force Wii Ai 7-04 TWA G THe Gecaa Orcas
trea AA 1 or AMA MSHS OA CRN AH Tey PACA ACF
MNES NT) ace fares aa Fp, fir)! Faq a2 Wat
(expression ) SCrafea OCH AFT LA B-SA Hart Ae OVA
SM BA WH! 221 central force-a sere Bas; esas Taos cH
AH | CH wAis ( anisotropic ) 22a aa Bersies Tacs ZA |
UN CTT AAAS (isotropic ) CFA AEM Breen Baa ates Banca
BICHA Basie Tavers oes |
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wa nena fora tiem cra aa f(r) ce asad 20s aN

cay curl ri fir)=0 Ba (2-9.3 waecra coca fasta orate

Cre) | BRS ASH HT cH a Aael i Bacar ye awa

qr alee osmel Tae crucet malar Gb | wate ee

Aa CaTantSq (simple harmonic motion) 2eTATs (restoring)

A; area fir)=—-kr a F=—-kri faotate eta fea Cape,

Give 6 suredin aati Bawa cee fir) k/r? a Fer, (k/r*)

=(k/r®)p 1 oreact cara k facatoo ater

8-18. feafwatfe (Potential energy) | ATP VCHU A

fayee fafente Vir) afere & fay sae ca fafes feaiay

SS HA SICH ACM WACO CH WA sh RA TA FR!

afar ceca fairs Peaiqyit wars gare watge afer an a |

aca P faye OP=r ate fer P, faye OP, =r, Bam P

faqs Patoute |

ro Po

V(r) = J F dr= J (F,dx+F,dy+F,dz)
P

-fe dx +F,dy+F,dz) (313.1)

PUL fenton Py 2805 Seats P Tages ailace aera Taq,
wee sce Gaca (on the field) @ a4 2a, GRAS ANA

SR FW |

V mM sere Bees x, y, 2-07 Wey (function) afer cera

a

dV = pdt ay +O ae

3-13.1. aaieay Bare 71g

dV = —(F,dx+F,dy+F,dz)

dx, dy, dz-8% Wet Bagins 2205 ANCA stem ore aie aaa

San Bam ne
F,--2% pj--% 7 --

5s? ay Fem 7 (3-13.2)
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TSAI CPA ACPA (notation) er Aa

F=iF+jF,+kF,- ~ (i 2s ke]

= —grad V. (3-13,3)

Gel 3-12.5 Ata AS stey! Beat 3-12 wc

com am V fates si wr WaT A MI GTR

(standard position) P,-cS TRieafe Vir,)=0 a Ba!

Bias aifecs ro—o wa aa, sele maerq feather sera son

TAS WAY Mises wa Ga ya Pefonfeq weg ale ea

ez |

8-14. aiferq AeAw (Conservation of energy) | 3-13.3

ARPA FACS CAN AWA

F.dr = —grad V.dr= —{ (OV /Ox)dx +(OV/Oy) dy

+(9V/0z) dz}= —dV (3-141)

B B

J Fedr= — fav=Vi-Vy
A A

3-11.3 wsileae ahem Toace
B

fF dr = }mvp2 — }mv,2

WS Va—Vg= pvg’® — pv,"

a imv,* + Via= ¢mvp* + Va (3-14.2)
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QR AUG Or TA Ae) AH GA ST TSK A A

g@ faye ona ats @ fete «fea cen fer ee aie-

Faery “fer nares afore 2 we gana) Aaat acer feria

“Nes ce te E=T+V afer oasis wea at (constant of

motion) |

8-15. Aa caterifS a ae He CHA (Simple harmo-
nic motion) | © (4M DPA Ferca WT (uniform) Mascas

ave (projection 2 Bfecen)-<e BeEenfefacaica aaa creintoa

ARS Be 4A ZA I

FSU FAT WISI Sits At wo, Lea WA a @ Far

eH O- (3.7 Tod) Ty MM TS WH BI t=0 Bes

SCS A Tae Po-cS fan, eA Aho aA ax / POX

=a 1 1 aaa aba Tay P-co ta XOX awa Gara ater

afore OM 1 weaq XOX GM Jet Se aC MM AAA

x =a COS (wt +a) (3-15.1)

YOY man ater uiecw ABH, AAI BBCI

ya Sin (wt + c) (3-15.2) —

mea fay yarcq glam ole Ga ates XOX aaa tem

mwa am M aq XOX aoa wwe X @ X-aF WH

Borns Bars wmlerqa: Pee as mS Va Mase AA

from sta | | «Gerwsz «ORNs (periodic time) T=2z/w | a-t

careacaa fae (amplitude), (ot+a) Ics wettest (phase

angle) oat a cares erifawetl (initial phase 4] epoch) Je 2 |

aitoa Mele acer era a Toais aihras WA Be

afetaestca, a acer fea aaa Cris <a CH Ae ARICA

‘NSA AGT CHEN TA! BS Ae Aa, ‘SA Fora Gog foarte

aq am esis fates rate afegt @ & fay 2a08 Feng
GE ANNs Ce, Oe Als ase AMATI Miss anise

PT AMT WS FA CRS AH CHANTS! ak eA Ws

ororase (restoring) 4 Ae! ACH A A, ‘ACH Aalq-

MTSH ASIANS Ae Teas aos Aa eS 1’
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SIT ST m Ae OFS (unit) Harr Tears qet s Zeca, Trsoceaa

feos 3B SEpHCa

d*x d*

man ~ XU G Gt yt O
s[m=o* fate ne

oz + atx = (3-15.3)

eae ATA CHeMter ase walleay ‘differential equation) |

wero Cafes (linear), faelyecra (second order), ATS

(homogenous) «at fea yWnst (of constant coefficients) |

2a FARO | ATTA (general solution) Tater CI CASI

CA ATF

x=a COs (wt+ a), X=a@ sin(wt + a)

x=Acos of+B sin ot } (3-15.4)
Tooker Uae Ailsa oMcrin va gsio Cafoes

Th Mises AAI 3-15.4-4a,a 7 A, Bay Cafogs aha |

oot Cer sere ( ATA: (=0-ce ) FAT @ CAN GIN aaa

Baa ARCHA AA SM AWA |

Ot | (i) A CAAA ASA tT x=—a Cos (wt + a)

ER, GA t= 0 TUS x=x, CG ve=v, BA MM FI

tan@ = —v,/@x,, Ga= J(v92 +@%'x,*) /w.

(ii) x=asin (wt+a) aa x=Acos w+ B sin wt aq a,

a GR A, BZ WA A FF |

[aq : tan a=wx,/vy ; a= Vy," + ux, */o.

A=X5, B=v,/o.]

aifes nem | FE CTetioa ania eonaas aq oN
afer Ga erst (§ 3-12) 1 wees at aera fea os sera aIhw-

“ig @ fefoien carrera afecs (§ 3-14) 1 Bal crernyier

FAS 2M Bl AWAl Bq Sam eo Gara aera Aalsat

X=a Cos (wt+a) Zeta, Care alotts .

T =} mx* =} ma*w* sin® (wt + a) (3-15.5)
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FAY x BRM ASAAS VI-sx | @ wag Aa dx atom wea

Tae FS Masxdxi FAO Rex ae Tas

one & Ma BAA wae sna Pees stays sq x=0-08

eee Gara Petonig ate RT a 2a, ST, s=mo* afer

Ve ( sxdx = 58x? = jma’w*cos? (wt + a) (3-15.6)

o

BSH, GE “ITs

Ex=T+V= 5 ma'*w* (3-15.7)

8-16. WANers AIGA CHUM (Damped harmonic vibration) |

TS VA VCeniboe Atay Cec Tass AMAA ACH ATA AT |

faa fea aien cram olan pleats ane) fey @ a

Seta carats TAs Sos STM BMT! Wad CA eens

WANG WS AW CHA GIT We MF! WS SA ces

wins ented, aga Alize 84, AT |e CHA AWA FCEA

WETS! (viscosity), aeler ay creacea atece Teg ae BIS aa |

eae fear acm Sina SICH |

APA SUT AT SY WSCA YH ANA Tl BTA MAAS cat

dx/[dt-4 Siyentes afer a a1 | aTss ACA (unit velocity-cs)

AMA ATA Wa r Baws, dx/dt acl AT a= — rdx/dt= —rx

Cre A «ak Ae AIM Carag Teenie fem sca aterm facet foe

HSN HABA | Tt, Soraqs aa —sx fava, Taso feola

FH MPA SI aor Gave Aallvt Zara

8x dx " pes
m sx~1 7 q x+ wt a 0 (3-16.1)

rlm=2a ak slm=w* ~ (3-16.2)

“facet Caen ATA

X+2ax+o*x =0 (316.3)

WA CMe 3-15.3 adleacm WS Bare fawn acwa, cafes,

wwees 6 faq yucer wie: Teo mM aare eit
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Qa FAM OFTINs GCA MEM TAS mat wa Torna

GNA BEM ATTA

x=f(te-** . (3-16.4)

aq anal fit) Fe awa A OR ORD Ox OS

xO TA AeA Slaw 3-16.3 alles qa AN Ble Ce

Ol RAH Na PACS Veq Gs ‘AY Aa’ (trial solution)

exit | ATM yale Cates ah ofa Ga aac

AMAT TOCA |

3-16.4 Rave mE

x=fe-at - afe-~*

@ xejer*—2afer*t +atfes

3-163 AIPAC CF Wey TANAM Ate VACA MEM AeA

TL+(ot-arf=0 (316.5)

a, © SOF CIS, o-F ANA To SH AW sera fea cH

fom Fri Tor BTA BA |

(i) a<o, adie r/2m< Jsim A r< J4sm |

OCR AN Be | 3-165 Fans 3-15.3 alec ACF

wi Fa a WSS tq Wrrs AIA COMA OR CAT

+0

cff

3.8 Toa

oma Be T=2n/ Jjot—a*? | BEA ace ze aT

fracos( jo*—att+e) a 3-16.3 ARSACH ATTA

x=ae-** cos (4/w* — a*t+ €). (3-16.6)
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a are ¢ Calves aim, wae 2a waceale IR! 4 ot

trocs Vaaqfers caters (damped oscillation) ai sttor apts

3.8 fos orem Z2acz | ae “* aiieioce creas Tae xen ATH

22) ANG AS WA; a FS AG SA Az GS gS FO CHEAT

Way ae“? @ —ae~** FINTF TM UMC |

(ii) a=o, ae r= J4smi 4 cee saa wifes

wqueea (critical damping) WA 1 a= zee 3-16.5 Aalpaa

sem from f=0' em waa f=4+Bt: Ae B Cates

AM | ASAT STSVS MANA AIHA ANA

x=(A+ Bt) e~** (3-16.7)

3.9 focaa Il fotee ae ater aelo Fara! ac AN AACA

GG Fam GA! AoCs CTA aCe AT I

(ili) a>, Be r> fa4smi 9 CHA AR CHAM | 3-16.5

mea w* —a? aie facaios Alen Skt ANAT |

f= Ae Jermert spe Vaio"
Ae B Cafes ay i weed ae cena Bata ator ATA

xm e-*t( feVarwt ys pa— vlaP-w8e) (3-16.8)

ee aoe sieafirs (overdamped) ais aa Ba ASS 3.9

+ o>

oO i--

3.9 fou

foal foles wea se) Faq oe oe sin ol aN
RIT ASS AMAT ATA OCH BT |

(ii) 8 (iii) CHa RalolS NSF Caveat (aperiodic) qq |
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t=0 90S x 6 xed WA Sa iar Barwa AEITH.a, « A

A, BA WA Wet FN WA | |

ete: (1) aaatars crera wile qare (f=—0) wad xx, 6

qu x=0 Bata aan milenq fe xtra> er: afer om
Ja? —a*=p fafa, x—(wx,/p)e~** cos (pt —tan? a/p)l

(2) wafers rer oie qRUe AH x—O aC aN xmv, RM

waa wlieay fe 28a? (Seas x=(v,/p)e-** sin pri

(3) 10g Scar sta Ora qoraTse aA 10 dyn/om age aera aM

2 dyn s/cem fem 3a |

(a) ste cnet fe crema aia sat

(b) era Fel FS SACI VAI SWS Arq ?

(c) aa Se aig se era Waa BITES Bra >
(d) asqics mranreers 20 g cm/s WS (impulse) fr Bara AeA

Falea TE AAA ?

(e) (d) aeq fasta weds Z8re BSE ANN aTias ?

[Beas (a) cet: (b) 20dyn.s/oem; (c) O1g;

(d) x =(2/4/0.99) e~°'1 ¢ sin /0°99 ¢ ; (ce) aH 6983

(4) waa ates aac, eae onines sna x=0 6 x—r, Batt

Cla SA Ailsa x=vy-le~%! FBrq a Bq I

8-17. acta caiietts Sarat (Angular momentum of a

particle)! m G 6 v CU Fn Gara afore P faye

enfaca, cara faa fay o aicrice sna cations wcacan aes

L=rxX(mv)=—rXp (3-17.1)

amis Jat omar 2 FT O Try Are WA coHA OP

GR p Sig CaTAS SATA |

coifes saan L coma ate; Gar @ pa cosa WRT

(2-6.2 6 2-6.3 SRt 4)! vr Opa WA BA G(<7)

Bera «=OL-t ot rp sing: Lag Tas rp TdT CTSAT |

rm usenet gr 2806 pa face gree ga a a fas

SN, Le GAS Soy) Be, GA MoI Wi ASM cer

aie Ga ores a sia go Sn BEM at r Ra

p-a faces Siem ence Se Batt L-ar BfSyy B2Cq FH BSL

CTE FACS aera THs |

6



$2 ome ue

Ta Ate eq a sna lifes eran O feqa wana

Crm freq ter! se seq cals cacan fafen fag arace

fafen xarq O fay anos seq ifs cn ¢ cera, 3-8.1

aviena pied Bram Taras nts

L = mrX vy =mri¢ . (3-17.1a)

o8 adlery Tem calters ccna ace calfers cacacn ares orem

ATH |

Cintas snq Goa feat aq F seen

qu 4 x mvy)= ar my +r x omy)
dt dt dt

[2-8.2 d waleas cre

=vXmVtrxF

vxv=0 ae 712

dL ‘
— = - 7.a rx FeN (3-1

N=rxF aioe O fey meen F ace ‘Ge (Moment)

aA |

cre cm, a fea fay aeacn GR srt caine Satay

otaaeena af Tay aIeHCN Sq Gag fealty aera SCA

Aa |

3-17.2 aaleaca F=0 seca L Pea eiaca, wele aa fom 7

slr cara fay aieern Sort airs Caran cosa UrilAAaTSS

enfad o wens sera caters Sarat AAW Ya (Principle

of conservation of angular momentum) 4 |

qi fem slate GA BCH Not Coney A Ale PT Ba

CR) Wr 2 wee dL/dia Sonoma wae yr zara, see a

BOB CHE SAAC Sony Vp enTsCs

MTS VOR TIN CHS MAT RAN AS Re cHae

Cee FICHT Sena Cif SAAT GEA AS! SISSs We

eyes ey afer ak Brac Hie Sac AR Cx

TER GCS VAS AVG ZA |
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8-18. CFU AHA farata ats (Motion under central
forces)! SIC Aen Beas ca (§ 3-12) cl 7 Wee A Pee

faa uleary a oer fade fem aa ate aa TA Ce

@ Taq fey eae gee Oem ier Wa, CR a TH

CHE AceT THAT BN I ACI HCH GALS CHAM BA (Central

orbit) Xa |

faq fay aie ees r ot Cam Bley Ales COP vr,

Talere, eat Face

patente V =¢ (r) \

ats Wa F=r, f(r)= —FPy a

CAN AA) | azreea aa wists alee CH cea ern Wee

Fer, f(r)=—r, (u/r*) = —ur/r®.

RTA w= Gm,m, ; QA G WMA Tora ate m, @ m,

WSIS G MISS BY SF |

APH UB CHT TA AM, Bae 3-12 GeKReA AN eAE |

S(r)-98 JA ARS VOB AN CHA, curl r, fir) —0 |

Gall FH OSS ATG] ACS AR ARCA CHA AA See

atF @ Sq © vy 80, St Pe FO v Ge fats owe

UMBC, BAI 2 Slory VTSACT Brgy asa cq Bonet Te |

(3-18.1)

3-18.1. coset acma feats calfts wacay nea |
can aca fea cations Caran Ae aah ase OF Ot r

ors aaa fen aa ale wae rxF-Ogg 1 wee 3-17.2

aaiea1 2805 CAN BWA dL/dt=0 a lis Saran L Pea apt |

any afSte L aste wpa aif (constant of the motion) |

$-18.2. Cet aacwcH Mier Wisa4 (Equation of
motion in a central field)! TS xAaTeela afm ences

qin SS, 9 TARA Blan A! 3-7 CRMC ER WANTS

TUR ela e weyers Goren alga sm eee (3-7.4a @ 3-7.4b
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males) | Sr SA om ZAM, ee ye facse seq ney aAleA9

.

mr — mr§* = F (3-18.2)

oe mrb+2mrg=0 a a (mr*})=0° (3-18.3)

3-18.38. CANE afer gee Coq atta (Two constants of
central motion)! cise sara 3-17.1la Freq BANA

mr®6 AMioe Aas (centre of force) O ACH BNICeIS Feng

caine carat Li 3-181 ceca wIcAToA Spc 2a hex

atm S8cq 1 «3-18.3 Aileqy Sete CHA TA sa wheres L

TMis Bot asi eat uteyy scpq uhoa: ale sty

a rier Tarys yO cara Siam Bara tes MeN AW |

aay za Aas afm Za cama ane fe E=T+V Pea

entece (3-14 ware) | ceala ofa 2a fewls wos afer |

3-13 SRY VITO Petoier Awa BPICA

Patents Vi(r)= — J’ Fir) dr

aera afestg T=4mr2 +4m'rh)* (2-7.2 Atleqe cre)

\° E= tmri+ bm(r0)* — f F(r)dr (318-4)

8-18.4. GMA CAM (Areal velocity); 3-18.3 aderers

Sry Sa m THA Sit Sacer Me Sry seers wet

wl 4 a6).a= 1 Zirré)m—0 (3-18.5)

NS ATA SIT BT CSPI r A Wa CRA Ae BA CAA Ma

arxrd—3r°6 | Race ‘Cran er a 3-18.5 aaleay Rare

om an aaa aie at ata mq aniaafos oe

mriGuol (ais Satan) Sea r°OmLim i Alana aay

OAT

r*§@=mLim=h (3-18.6)
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fateq : h=Li/m ates ess waa cifes carat, aa og

cet caq tr*é-07 fay: fates cea h Terma att; kare

carftts Saat fasts (angular momentum constant) 42 |

8-18.5. CHA NSA GIS AMNGAl (Differential equation
of motion in a central orbit) | 3-18.2 xsieaqe om faa

SM Brace CHT aTerw Ball WI a,-0F% Vay MN AW I

Film =a,—r—r0*.

3-18.6 Aas BBTH os Geh/r? 1 Boor cacary yAallsacy

BCS 6 BATS Blac Meal IA

r—h?/r? =a, (3-18.7)

of Bae aileay AT sla nia wey afters

r 6 rq até en ae «fey Crenfe ar aaa cm afer |

8-18.6. wan faxalse Wtates ATAatA (Use of reciprocal
polar coordinates)! u=I1/r aq O—Rarna yata Tarts

Wes We | «SACHA BARA Slam 3-18.7 Ailsa Baws ¢ Urry

siaca aaleatic u, O acs sehr ZH Ra ATA Siar

BHA AMNPAY u, O BUCH AER A |

6 =h/r* =hu*

wees ae slam facaere 3-18.7 sare 1 arate TH

aa |

dr_dr dé -2 4 (+ ) = hu y2(_ | du _ ,#

dt d0 dt ui dbl de

rae ee eee

= — hia aos
PaS TR 3-18.7 AAC THAT MZ

nut 2 tut ma,

a ont um 505 (3-18.8)
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seta Tarte rics Cl CHT Hala Tor Bae A Base

Ader | a, = F(r)/m Sry Say SI A AS ass CCA Gog

fant aa | OF Teed u-3 Goa faca aa Se ar atest

CAE Ty 3-18.8 aalleacr aaa Teela aca @ waARTS (non-

homogeneous) Haeq ANSI WEA WET, SAA AeA ata

epoca adler) Fo ifr? a i/r?-aa onqenios Sac ATTA

FRG FF | |

fea Cova "Haze | EET ace fea se “fom coeA
aiieg fe> 3-7 ue cena zeae An rd Wey

Ges cet 6 1 CURA UTE as Biss coda BIA

a=(r—r*)n + (r+ 276) 1=a,n +g) | COMN ACT CHA a, = 0 |

eset 4 CH BW a=r=(r—-ré2)n | Wy FS rod Ue

ale Cre ATA

mr =m(r —16") n =F

Que ala ator cosa Aaleae |

3-19. faquatts ameter afs (Motion under inverse
square law of force) | (FHT A WH BES TMM AH

TIA MNTSS BACH. CN AT

F(r)=k'/r* =k'u*.

k' artets aayers Tyas (factor of proportionality) | Ga as

aiaM Cre Aa

a, =F(r) (m=k/r*=ku? (3-19.1)

k abatocs eee Stra ae faates ‘force constant per unit

mass) WA NSS acer k facies @ Taede aca Gal MeiES |

CHana area HacwHAlA waaay Halle 3-18.8-a a,-aF Gacas

mat aac frases acaa ceca aca Te lea OTeM ATA! | Ba

Ree
d®y ku? k

tua pee (3-19.2)

k/h? oe ceca fea ater afer wWeutksh? aR OT ae

d*u’
do +u' =(Q . (3-19.3)
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FA CTT aller 3-15.3-5 aCe ak AMERY Be Siac

orn art u' @ 0-3 sroré ae corals wae xa Aacwela (general)

AAT TEAC CTA ATT

u’= ACOs (6-65) 7 w= —k/h* + A cos (6 — 69)

wreffe +- -7 + ACOs (6— 60) (3-19.4)

OF ANAT r, 8 BAS wworaq allsay | callers Caray

Pears A oat Catoes aii A 6 6o-% TA Bie BRKSA BAY BRS

afer ana «fate 2a SM Baa I

8-19.1 h, A @ 6o-% BA! wl AMS Mle BS (r= 0)

ST CAT vo, GAA BW CSPAA Wa Fo CA Vo GB lo-A WHS

I al HF OS 6-0 wm Bea, GEO CHM ro AACS AIM

Bard | Te TRCS

(F)p-9 =Vo COS a HAE (r6),.,=¥, SiD a

3-18.6 Aylea ZACH Mm

h=(r*6),05 =Po¥, sina (3-19.5)

3-19.4 aateary 2=0 xara one

: 1 k
ro = aa t A Cos Go (3-19.6)

3-19.4 Gap me

1 dr .
7s a so A sin (@—6,)

dr arid ) aterm BSerara aslkeaca

l dr .

FF dale 4 0% a(-/27),.,74 sia %
qa (T) pmo TM a a A sin 0,

wee vy, cosa= —h A sin 6, (3-19.7)

A 8% 05-3 TA MACS Borcaa aaltereygin gees cre aH
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A sin 4, = —(vo/h) cos a 8 A COB 65 =1/ro + kf/h*

MSL

—(vg/h) cosa —-Voh*ro cosa

tan GoTM air + ihe)” h(h® + kre)

—h* cos a h* cot a (3-19.8)

~ Ci¥ore) a + es — hi + kr,

k k2 2 (E Vo”
2 ~ ow (* Loaa A = 78 + (2 +i) “pe thal * 9

2

- +28 (3-19.9)

eure mn eeace E'=* + Yo" (3-19.10)
0

8-19.2. CHB wifes: 3-18.4 aslleae zaco ofea ane “ie £

Te Te! waa Pytonts

vy -- [Earot ~~ = me

DOA E =4m(r* +1262) + mk/r

=m (y+) (3-19.11)

aaa afore E wba ai ator

E =(E) pmo = M(V0°/2+ K/ro) |
. y.2 k

ede E=m (22 ~)=mE (3-19.12)

Cre] com 3-19.9 oleae £’ aes wera CHS afer (total

energy per unit mass) |

8-19.83. cate caries wacat! ame cafes wacan L enta

ayes tiles Sa aM Ba aare cay ater GA

aT |

2. L=amh=mr ov, sin a. (3-19.13)
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8-10.4. Bfacsa WAISAe] (Equation of a conic) 1 faanaeifa

aaa A FHA ASS SeMbA Saar sen ona sas

(conics) AWS Y-0s> seq ae asa see seyiey apie

Sia GR Bisa TA Feryler arn anlar sia Alan zee |

3.10 fora S a satay Gar, AB’ Gam faaw a frames

(directrix) @ AS i a i fay € Cerpars] (eccentri-

city) farses cor siocea Gory wate Tay, wae P eae AB-sH
Cog ben ay PX 2B SACHA ACG WPAN

PS/PX =€

aera) ogdy facie ae slam S-ce siggy © SB-G

SHANA wwe ce sears seq wa 18,1 Ss

ears siacea wea OTSAN bi acNA Sis OS El =e AS |

25H ATS BBY (semi-latus rectum) Je |

PS/PX =€ APASTS VATS AGA AA

ete! cos (@~ 6) (3-19.14)

3-19.14 aaieaer « age] Gece oafeiee wht) c=1 Baer

afaqsis wiege (parabola), «<1 gam Ge BAS (ellipse),

e> I 3am wage (hyperbola) uae «= 0 Sammy Cal Fw

(circle) ;

caren fara cl Tacs, tiara Goerg fey P’ oem fants

faCS RBH SA AMSA Tz

1 ie ; —+ cos (0-0) (3-19.15)
rT
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OCR e > 1 ox siasts omen faerie enn 1 3-19.14
ation) Tem wa sale siaee gay aa | facie ee > 1

aera orcad facnfoe “ren orem aa |

8-19.5. caer faquatin antta sfece acwa eisfs
(Nature of central orbit under inverse square law of force) |

cre lqqrqita aera afew acea yela wacarter

3-19.4-ce Sincaa GaAqy AallsaY 3-19. 14-07 ACH Ge Face

Cry aera Gz eas oeior |

3:19.4 aalleae a8 L =~ +4 cos (0-0)

3-19.14 Aste aaa =) +5 cos (8—6,)

2 "¢ 8 ain?

J=— P= —To"¥o" sin’ (3-19,5 mate cre)

(3-19.16)
4 2 '

aq e2 = 124? “Et (3-19.9 afleqe cre)
ag

-14%F (3-19.17)

WA ae Se ce h=aes ora His I=L/m, E'= ass

CAT Git “ie=Z/m, oa k=ars CHA Gra Trardia

qaq=F/m |

(A) fasde qm aa fasts aaa k afaite ain 1 aeaq
I facatos | 3-19.12 >aileay ace orl qa EE’ a cH erie

ATT 1 BSA E> 1 | 3-19.4 BORAT ACH BPN FRO CHA

oRTqCSa TaCNTS MeN ACT | TCH GAA GHB | HANG CHS

(atomic nucleus) a a-senq Taco (scattering) FTA Bs

OF AE TA Gs Face 3-22 ayKT BICHMS SAAR |

(B) Stags amy 0 creak facaive ar: oeag / afaioe

E' ofeioee 2ace ona, Tacnivee S805 I | eT PST

Tq 01 @eat 3-19.17 wien gers crn aa LE ates



sora aifetquara 9F

—k*/2h? acopm] SU SVCS PNA A! Ova A OM A TMA €*

Aes BAA | | Rar oieivs si sigs SeHA BTS FWA |

MTA TS Css Ths saan sian Aer Ble eA!

OPES Aq k/r*-99 TSA GAS FAI BSG ro BTECA Alas

GES SHA FT CAAT AMS BA SAF v. Aer wise ATs

ong

To

+." = Jj <dr-- 5 (3-19.18)
0

Vo ANP ‘NCTA CAN’, ‘RTA in A ‘Alex Ct (Escape

velocity) AA | GI ATE Bel OBY CAT CAM AAA |

3-19.12 aafteac k/ro-A ae — 4v.2 fafaca ne

E'=4(¥9" — ve*) (3-19.19)

(1) ae Boge, winza a Malye i 3-19.19 aaleaes Crem
E'-9% Wat €?-9% 3-19.17 Aallepare TST OF

E21 +h? (v9? — v4?) /k? (3-19.20)

C2 ATA AA PRAT WETS Weeoal YI ALS |

(@ vo<V_ BACT E<1 BRA! Sa Be GGG (ellipse) |

(b) vo=Ve Sat c=l 2a! we se TNT

(parabola) |

(c) vo>v. RBH e>l a1 | mfeios qa se Ba

*arqcea (hyperbola) TASS TAT |

TH FI Gl 2 Tonos ra cet seeq apis Tapa a-IM

SISA Blas Bote al! SAA -aA wa fas Gay fats

BA MSGI PU ro-A MVS CA CHU ACH BN ASB A CA,

CA vot TA fem sees aste faeiiaw sar4 | (a=0 BAH

ca we fa orery Baa ? )

Sys ore sn giace Sxl aera SEK Aaa TOMA CS |

fay oleqs © ARS SN Ce AACS VAS TACT of NA;
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can cuit ase am Gare xian ate ora a ot aR

ARS WA vo, GUC TAUHH AVWS GAS PATH Slam WAS Lact

BY BIB v,, Ql MB) HSA | OS BAC v.- ‘AN-ARANA 1’

‘afer ca S ‘OTACA CN FMT ABATE |

TUS CHU MISS Sq Sq M «@ aaIeela Taare G

earl k= -GM 1 Sb BAS MAAC AT v= +/2GM/R |

afeqia Cy M=5:98x10%* kg, apf R=6371 km aa

G = 6.67 «10-31 aapgn OFF “fact NZ v= 11.2 km/s |

(2) Sw getetai 3-19.20 asieay 2805 Ce A

Vo? —V_?=—k*/h® Ber c=0 BS 1 A CHA PRE FSA |

Gara 15 afza slave cen ae

k? k? | Von*2 2
Vo? — Vo? = — oe

_ h? = ro?v,2 sin?a@ «= 4v52 sin? a

Zl va* —4v,2¥_? sin? a+ 4v,* sin? a=0

TM (v,2 —2v5? sin® a)? =4y,4 sin? a (sin® a—1)

sin? a= 1 Baws TSA vo-CS A AMSAT HSA | «Weed e=1

BES AAA a=a/2 GA vo? =v,"/2 Baa, Bele Se FaIeH

SECS ZECH ro AMF vy =val J2 AN SIS lacy Blace

SOUT | Vn TACHA TAHCS SUA MARCA A |

facafee wife. sng cue sie E=im(v,2—-v.2) S805

a Fs 6 Gage awe E facavs UM (vo<v.) 1 Biege

ae E=0 ao "AS We E aia 1 wom ort ye

SNA TH GAS PIV Tisca Hs eg Pelotier a PT M1 Ba ;

Gua sce wine fetente facaios ax cm fe faa

nena ud fghoniea wa atoiga or ceil gem) cm «fe

wr Bl AE YS VTA MTS AT |

8-19.6. AELSAlH ACW Seta vfs | faboom sere
FG BPA (7-1 Ht) r AC VAS Mem wT He FA

TT AAAS SIPS Fe F=GMn]/r*.

Fea et Ba M<m itt mot Bee M ang

FI 2aC4 Gm/r®, sk Mo ae m=O HI LAA GM /r3 |
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m<M alam M-99 wo Gorm sia Gare Pea xa ae
m SIs Moog saree sacra face ataca, m-cr Com M

oteyet cata aa fem siacq: at aa yaa act faaar-

mfos | BEAT a CHE OE TETRA AAG Fe frereiet

Mas FSC4 | A HR k= —GMmn att k= —GM |}

ofedia ween ace Sere TS ASA OTM eTTTeaTs

Tea ato fase face fares ora Gt v. SI erst fanny

Fe! Eyth v= J2GM/R BU Bene wn xara; Gam

Ta 2 11.2km's (q Fees 7-8 wERITS Fe) 1 wp

aave aa om Gail cca an facet sia GA AAAS Ay

ofedia oneieir aiaca pie sata! «= TACHCT A V9 ¥.

CCH BT LAH PH RIA SFG! «Alda ARISTA WHA AF

‘ies way Sq me ATS! vv, BAe sy afadla

MPR WA STM MAA. Sy ws ACI oieyD |

ot FA WHT SI See, ta oer alec feels

Taree Ja faorea ylaaty Sa Sky cHH AG A GCA (7-4 (3a)

yet Fa) 1 eda ocaa Gera fahey sya Sa Orosdty

aterm eras Pye oat Gale ACA BCAA Ae VAT AMAA |

M-88 Sa m Gorey q Ben Gor. gaan sera ac

CICA CANT Alaa | CHL Fee PET BCA AL I BRA

M am sng ats Te oy Seta SR 4-12 BACORT -BICeTEAT

al SENTE |

3-20. GCwer*ete (Ballistic missile} | Wy Fa Srcea CFIA

ll ACG GACWA (vertical) AS « CHUA vy CAN IA CHOATE

face Fn Baa! « cea afedics R Bra cms wA

aie Cea ca M Ce AAS Aer a a CHITA BHT

ofedia wet wae Ge frm TA! cHyTECe Cx GA-

GRE WES SN Aen x ocr Gaa aie oes SIT

ae Te, eae oraca, Bente aor anon Boop sia

SSONA AA BaM ARTA CHITA Whe CHI Ea Taqu-

acta oress sar fran Terria 22a |



04 mee Us

3-19.5 (B) GORA CME PIA CHT CII v, SACS

AAA AN vot OH Fl Be CHITA PE BqG, ATA

zam alee ay RAH NGS ACA | BoA Secsarora alle
3-19.20, eyeffe

alt Fi (9 a_y_)

h=Ge CER cli CaaI=Rv, sina (3.11 fea):

ke —-GM o& v9 =2GMR |

CHATCHT Vo, Vo SCH SLAC! ANAT BI Pt sew Sz

ofeda cree aaa sie Taq Boor UU oe

Bye! Gace we oe facenieya (P) Becost ATV

(3-11 foo) Garea seaet car 9, Ram ae Griqued facta

‘GRA, Sele atesa eT, aia xlacer Geqcer piles

Rea

1 _ 1 _€ _ — /
—=] 7 008 (8-80) a7 i-ecos(@—6.) (3-20. 1)

(3-19.14 aaleacia ACH Aaa eter rEg! § GEKe GAaqeA

CRIA CATT TY A BaAE ; ay Atwcss | )

3-19.16 aaleaca crn fre = -At/k i Socaay Aer

105 08 A AAA AZ

R* y,* sin*a

GM {1 —« cos (9 —8,)}
r=
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HRA BH v2 = cv." = c(2GM/R) fatare me

2Re sin*® a

~ [—€ cos (0 — Gy) (3-20.2)

° ¢€! Rtv, *sin*a 2(c¢—aa eh =1 + AS ve (e~ 1)

=1+4c(c—1) sin’a (3-20,3)

Wa AAS ZAlA c=v,"/ve? ; BA 1-03 GA Caw LTTE Saree |

CHHTTH c<} QF |

Tacecnd §BUS r= R Ee O=-01 WEas

= 2Rc sin*a
Cann ane nn eel — = ‘ 3i-ecosg, 7! € COS 6, = 2c sin?a

cos 6, = 1— 2c sin a (3-20,4)

J1+4c (c-—1) sin* a

32) ers eHT seeA ies oem BA «BS MeN) CH 3-19.8

AMSA VA ASAT |

CBAITHA Nei (Range of the missile) | cHTCwA colias

eM (angular range) faa Siar 3-20.2 Aarlea Bera SN AA |

2c sin*ta = 1—€ cos 65 Mem CX RATS WS

_ _1—€ COB A

1 -—€cos(0-90,)

6-3 Wie aa, 9=0 wat O=26,, r=R BA! CH*INTCHA

we oF He TryTS Eyes CaM Bieta! Baa Gara catias

Te 26,1 6=0 6 O=26, Ait WH r>R WH! = by

RE SHH AAG CHATCRA GHol AACA Cit era, FI See

1-€cos(6—6,) WAT! SF TIYKA OPH FACS CHITA TAY

AAA Cl | | BUH OR TIYCS ‘VMN’ (apogee) 3H |

3-21. apy Grae (Artificial satellite) | cHrte Sehey

som ofiediet fetan onlaca; fea ae Gorm Seley ata

ofetcs a fefiam Gare amiea sing Gogg ace ge-

weit b (semi-minor axis) feta arid GH A a Bae



96 oeTee

ocfedt omien ABT AH! vo GR a iS Faq Bee b<R A

CI) ARCH. Waa PA ATH, BAA

b= 2Rcsinta _ Jc sina p

J(1—e*) J4c (l-c)sinta 3 Vi-c

a5) OR SOM WW sem wet csin®’a>(l-c) 7

c>ifl+sin’a) 281 sintazy we Wns ma 0 6 1!

HSN D> R WS BH c=Vvo2/v_ OF AA 4 FCS 1-0A WI

OTST |

CIN Aad ASAT Gy Geese Ca grb WoO H, HSA

wee Sey BeG R+Hy=ry TA vp CCA BRA (horizon-

tally) Gefey gal Beal Baa CRG a=a/21 Geowy TAYE

AMAT C457

(ep ={2GM|(R + H,)}? =(2GM/ry) (3-21.1)

ia

[SACS ATA AN vo ZAC Yo=(2GM/R)§ | Boar

GM = tro(Vo)3 = $RV0" | (3-21 .,1a)

TS GCA TS

Vp" =C(Vo)p? A C= (Vo)p*/(Vp)? (3-21.2)

BSc 3-20.3 APA a=n/2 Mam BHA SHH] € SN AAI

€9 = 1 —4c(1—c) (3-21.3)

CAMA 4 20S 1-07 Te fart | c= b RA SH FSA VACA |

C= 1 Bre Gal ara Sieg |

CIS BH OES SCAT HT SATAN

h=(R+HgWp=ToVp (3-21.4)

ae —-k=GM=3Ur,(v.),? [ —3Rv.? ] (3-21.5)

SSL BHA ATSATATY

h* la*Vp*
[ mm —— we PP me Dery (3-21.6)

k br p(Vo)p*
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BG ‘8 GAG (Perigee and apogee) | Cray sigs

ara fey oLiedia AaCH FE was ‘Gre’ (perigee), @

Tay AAG FA GRC ‘He’ (apogee) aert Bex UMA Fag

wa ceea 6 cna aa! i n/21 ry @r, seer ak

BS FACY ZACH
]'

toyz GR Tas pm: (3-21.7)

oF TS AT BME vy Gv, Be lines SATAN
ATH ST ( AT CHA CAT FRIGHT ST) IBA

loVy =TaVa- (3-21.8)

SIS TCG GAG |S WriSA YAY INSTT

Hy,=-r,-R 8 H,=r,—R.

(Say Gers Tey Gise asaie Ae aewe Aen

BITS 1 )

scwa WY awe (Semi-major axis of the orbit) | CPF
Wit wee a BSC

Qaatytt, =o te Ae te. (3-21.9)
“ie” 4c(1—c) Ic

scrq Reo (semi-minor axis)

1 oder, Cc ,

bm Tae” aa aay Vise (9-21.19)
Brigqce AGASIM (Periodic time)! S*ACGI CHAP nab |

Cal wala was T eat mG crit cay wab/T | oO CRM

STA SICK cA Ct Pe wae Garay stat Bh (3-18.4 Seyeogy) |

mab _ h 2nab
Pasar eae (3-21.11)

20S a, b @ hoy Me TT TATA MMR

T=2n Te Ty Jc. Je 1

24l-cyY? S-c) —c) lop

;
a £.. (3-21.12)
(i-c)? Ys

(7-9 eRyCRCHa (8) Be OFF 1)

7
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Ott) afedta cra aay Sacra Bore Uo 160 km wae OnE

@m 28,800 km/bri ob vera cr 11.2 km/s! feats

anny R= 6400 km eiam UTS Cou, SORE MS STRSTR ATT
aga a1

[teas 790km; 7.3 km/s; 1 hr 34 min:

(ANLFS—SASTS AMAAA AA MAG 3.21.1¢ ATA BAA FF |)

SW YSNte AB (Interplanetary orbit)! Asay Greer we

awem tae sa we ciem wes) 1925 =e DNA

(Hohmann) aq aren Ota Bienilaa a1 BIT A, A GS

BUH AF PT BCS GA HA MA AIHA PAI TS FWA AEM ae

Cl GON Aq BeeA HS 1 «OS HCH ‘CANT PP’ FCAT

3.12 fora mifaal wae seReRA TC aA aT HR CHAT

BeAe | AAA ae COR WEA PH Jers wa Beare, cae

AMA WH aerws ayfedt @ see GM Grp Sq) AVANTE |

Ree as aT aM We see a ak Kies TW

7 ais ae a Ok Fae FO AMA WH CAS

Ip HSS Ha Trereyins aca Sm Ware |
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221 Siac crn ae, afedt kro ak sew TMA aerw 259

faa waa onfeca 1 «osfedt erom aaa Sar STE Lp (3.12 fea)

OR TT TTB Ly BAH, TH AH Ae sRT Treg

arora J, TS eae ta afest anfercq 7, Teas = ayfedt

BISA ANT HA ALHTH AV MAA CAN TTS AACA A 32.5 km/s |

QM se aS waca Te, Tee isagy aac sai | eft

Te A SAA Gal SEH GAS SITSTS Tee coe BBS

3-22. ceca fade; a-aeity facets aeapty atetz-
CBICGa ARS (Nuclear repulsion ; Rutherford's experiment

on scattering of c-particles) | Wa 44 Ze ASS SHANA

BUNSS Bia Bas F fasts (3.13 fon) Pea wie, wae 2e afafss

WAC Wize ase a-sy v, cca Gara fase asaora faPey

Reae He cra Suis cee Rare s ga Tem we

S-GS ‘ARS ee’ (Impact parameter) aa! ge wren favs

ZA GA Te TAA TACK Al BVM SS | AWA MA F = 2Ze*/r®

OR GSS SAA AA PRs k (3-19 SOQ) =2Ze*/m ; Bn wafers

TM | mm a-STA SA 1 -3-19.5 GOA MNGA PACA o-FO Ty

PB TAA MAZCSA TACUVS “Te |

crea Task wey o-sena ate 6 cara Tage aH I

*NTSA ye WIS ~miceq (asymptotes) WM cI 2a RAH

S=aar—2a| MARSA Mass 4 AES ST BIC

tan 3 6 =cot am (e* -1)7 ; (3-22.1)
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3-19.17 asfieg wpa «*-1—2h*E /k* 1 E' ets Sa ATs

e feioriea cl IA AAC RFA! «OTe BROS Ge STA GAS

cit afer Peterte ar wm a1 weaq E’=4v,? 1 & ae,

h = QBS SAA NE SATIA = svy OA k=2Ze2/m |

°. €§—1=2h°E'[k? =h®y52/k*
_ 3

ag (€*—1) F=kfhyy: ad im
Uv

- 2£e°
WSAy tan 40: msv (3-22.2)

APR AC OF FA Gel Blac Zac Ga wets s aiMfo

HAS MAS FOC, SAI s TIM WA VT! BW Aten wes ate

OTS VCH n ALIS SUS AS G N a-Sey Gas GBIhoo =z,

wal zai ee 8 @ b+dd arm met | dN As aso

faley ZaC4, Sl n @ N-9F AIntos eerq xiam cial AA

dN o nN 4 dN/N=n do (3-22.3)

do amirs 6 @ O+dd Mins saaaa ‘was facweey

erscugy’ (differential cross-section for scattering) 1 do-%

sm (dimensions) GRUSCHT NM | CHARS CAlaA SPECKECHA

GES cata Wtes Ba os Socae dd citas wore fase

wad, do CIR BA TA | |

Wa BA, A aS Tacmo coe Faq (3.14 fea) Tacs gion
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fora 8 GOT OTT Sian OTT BRETE | 3-22.2 asfisaa S8re one
2Ze* 6

_ cot ©
mv,* 2

OR Za Vasey MS

| ds| =2@" cosect 2 do
my, * 20

2

do=2ns | ds | =2 2Z€- cor 2. Ze. cosectS da
0 0

Ze*\" 27 sin 0 .= (po Tae 40 d3 (3-22,4)

s=

2,3 :

TSM ae a ; at 4 dé (3-22.5)

AMIACHTS DAA HAST a Os ATBACH ACH SHA BiaR-

fer | >a OTA arom mITSA CHCl Tarp7 Cee |

CATA CHCA GIT] Ze—79e 1 a-Sy GA m=6.6x 10-94g |

vo =2x 109 cm/s fan | AS nm GR Weafss a-senq amen NV

sin fea: oma 150° cara fafegy a-asenq neq (dN) ato

cael Torteat s oq 3°66 x 10-23 cm |

Os WAP ARMA AACR cHaHtseT aig (dimensions)

TAS MiAMtecaa | «CAGES Ber 10-2 * cm |raa |

3-23. CBINICAA mata (Kepler’s laws) | CUARITAA

confefay cate aie (Tycho Brahe, unfa Gooray Tors! ave)

aq 37a stam Talon wer VaR AL! «ORT AS Ses

RNS Ie AitM fas Slam ox Ts wae WA Sa Aa

BAM GAA ALBA Hens wAA ais AaTs faces Aa feats ales

SCT | BAN SHAMAN FO ALT ATS |

(1) sayin ata aint Sige we cH; FA WF

SHGA GB CHICA |

(2) Fe ok a Sie Gr, Sz NA AAC AA CHT

Aq] CH |

(3) CIR Grace aimee ames af 2 Geer Wh

SHC Gl NCAT ATMS |

comroncaa mani RRS acest afer ah ain orem am; fay
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fs Bac ats 2 Ws TA UA ae WA aT TawoN GF BIA

Oras aaa; Ga wa wt @ me yc faeaaita orede |

yoy zace fe sic @ PHACe SPI AA Sl STAN BTA

sind PRON AG AACS CHM AAC WI HHT; AT FA sew

criag am qacen faanacin | «6 oelr ym ecw cafes ca, AST MRA

CHAR BTS aes erat Gm aq (F/m) e i ew Gam ACH

facts acta (ir?) wayne, seg (F/m)+(1/r?), at% 1 a%
GNSS GTS SIA Fei Peas (force constant per unit

mass) Weil 8a osy Baro sRIeda Tore wean SH

a |

feSian ya Sere fete 7 e xe ee gM Sac
ara Gcompdin stern Goacs fay sn xm wal Aa BAMATS

qatey sia acy wre ale inemrer aem Tse! dr

SIT MA Wea r, O fay sew ridr, 0+d0 faye alaca

(3.15 Toa) aret Becesa r OF ANN A CHA A BA SA

Wq tr.rd?=tr°dd | wear cea aaa at dr*d0/dt=4}r°6 |

Taola ya Sepia Ba Pag | | SEF OTN A

er°0=th F r°6=h (3-23.1)

hoe aa Pe ae Ser Scenes axa CHE Caco (areal velocity)

Tey |

3-7.4 (6) asieaca onan cafamfe avoels gata faces

COE TI

ayn (798)
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ro aimica wa Pex qe a,=0 atqi aaa ad term a

aaa Wes we Ae wate (radial), aele cent Bay

TAG CPE |

ary ye eece feng: acea we xone one afer
3.7.4a) AaleI Gara ator allege e8rq, wWeffe

r — 70? = F(r)im =a,

r-95 AWC L/r—u-cH Bees aac 3-18.7 @ 3-18.8 Hater

wt Garay ety alteay 2a Agta

d*u + Kuz ~ a
FUE h*u?

CHHAMNAT WOT TH ea A SS SAS! yelN BANS

GAGA Alsat

1 _1l+€cos 7
= — Tr

2e] BeCs Me

de 82008 a So ad

wont —

4 a; = ee -- -*. (3-23.2)

k=h/I (3-23.3)

aiaté fates acer coc Pe arr | | othe og Becw CHa Bal ae

A CHG ANA |

3-23.2 aaizace facnive for x20 CH A He (1 FH)

qa (Ve AVA) BTS | OTN A TA SSS C TAT AC

Faaarntss |

OSs WH CAs fers) Scar We © ce ore Ore
qescd 2a 6 2b Bat b* = al GR BATA CHAIN wah SrA

sera wae TF ete cela an wab/T1 fom
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CPA CHU CAC Te A/2 Alor one

nab _h- 9 47°a*b*® _ 4n*a*]

Tz % hn T® T?

. dnt gapak (3-23.4)

GVA AG wpa a°/T? Hey MAI CHA MAR TEMA CFA
AA GES Sra Tar Pes A A MTA CHAS AI | a FH RATS

AAT Wes (expression) WPAN THORN G-A BISA Fal Aa |

TErsary fareyrees] (Universal gravitational constant) |
BAN GI a,-ce MEI SA m TaN qa sia wat Ca a aa

Fr) 3 EM AA! F=ma,=mk/r? 1 fates CoA Ae

VPA AA Grig AA Ta feM SACs | F-eA DK VATS VAN ve

az) Aha wa M-0% AMTNSOS BBCI! TR BCI er AR

FeMk[" | ko oan We oss Ba ETS TA Pee GeR

Ae TA As Aer

k _k'
mk = Mk' 4 ~*~ ="_=G (am a)

Mm

o8 G abe TaeaA Fre Lae

k=GM (3-23.5)

TA MRA Gag I Aa Gr A TA

FuGMm (3-23.6)
r?

wie aces orese fapica 3-23.6 aalleaca G artats STPRITE |

POG FH WPI AP MAT CHU Gate A e syle

UAT CMAs Ber Aa sacs ona! AMIS crecea cam Cara

CA CNA CHE AS Alen Hal Aa (7-4 Vaan), Tele TwrSRy

PLM CHE GN CNS CUA CH BAS ATOM Sq TT

arouse (replaced) 9 TA! «(ek Prace wise favor ats

am sty wera awa atereniedn |) Tatoo sa eaten, Tams

cnearsfocer wet cet G wird, wa wiad a—2zI

afeqe aa feta Pre aan c-aa geie agers ae CTE

3-23.6 FReal CePA Bed | Bae TRA Fa |
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ote

lL. Fey Sere Sera Wacsta Ulery Boney aga sa ore ar

Tae APO Fe G6 Few UTA ales fe gars ?

CBA Sela ASA Aallaaey

r=i Rcos of +j R sin ot.

221A TACT IMS GC Beary Srey TIAA Sq wae CVA Ca-CHT [aS

aeel are cl R SA aa Fa |

[ ALHS—MS Ferra | 0; Rw? ]

2. ASA where yala Bancs Fara Baty @ UaAerg Gone aA

az Fa

[ Gaq s—Rw? : 0)

3. WA sna in 8 IA Pea fay mee Car colis cacsia WIS

asa sai 8 fga fay sera UG Bea Bora nigral WHS fe BBVA?

catins cance coda ait WA BH WA A? Bara Tes Toora fea

PN ZA?

4. WHA SA-AMSA GC AAM-AIPA GIA TS JR p Caewa AAA aNs-

ARSTS 1H 1% THA SiN WATS "LA ?

5. weasel aq wrens awa > «Fonte Tater Gong Baa Aen we, wae

CI Cl CTA TD ZBLG Gay YSIS *eR Wa, Bae Cree |

Cl CPlel SISTA CHT Te NAH, BE) Twa CHAATG TAP CUTTS

AP ASS AAW WH AT FA |

6. weeel wer cam aioe o Pafeniga corsa fea ens Bn

QM BI I

7. Feel crrentea ye aa AM ae, eae Sara ca-cHA Cafe Ze7G

wafers feos BEM AWA CHATS |

Carl Sra GA 1 g ay Gara Ora eros 44 4 dyn/em | wily qx

Sg Ha 2.5c0m 6 ct 12 cm/s aa Seta TIGA Aallgeae fe BBra ?

(Gea: x=6.5 cos (2t— 66°2’) 1

ATA WATAHOS TTA CUS TS 84.5 erg x24 care |

8. IR serra Sra HAs SAMS Was aH Se EA Mts

facet aa fam sia Baa ale te fe aera e206 onca wie 34 |

SUSE WAH AMT SIH BWie vo Gt eM Beas ssw

BA Fe SAN TAHT BI BAS A AT ABA Sl vo-a ra

farsa 47a aN |

caree—_2=-OCS x=0 Alem sna aise aalteqr x= Bre“!

wera paa facecna See x0! fares t= 1/o}
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9. catlrs wacan sears Acq? Sas cosa AM WA FH AN CHA?

Gara Tas fe.4a TH?
ame F4 cim Peatay sere cating Caan aizaeera sa &

Faagrcorce Tear aces STAICHS Hae |

10. Cray A FAK WH? Ay Tea RA Kee AN

calfes sacar faa eniecq cen? colics oxan Pracea alae canta

CNA APE TH > |

yale Tarde BCs CHAIN BOHRA Gage Ailsa Ties Fe |

PHA MSS TE HITS Nise CHA? GIG ST TIA CoA |

11. grea ferrafia seria ators gata greece aera allead Ty

zara Tiga sal aA ASS ACHR Th Pea ae? Sanra Tq

faerq "eM AF ?

% Bias (conic) ma sata fe sar oe? siacea ateray «
Ceca WA WA Bs |

12. Gora area aera @ Cersaora walleacra Hara Taaks @

MESS AeA HY CHT Fw [HAM AVA ICeTA FA |

OTS BH CAD ity frente Fora Bef fs p Many cHea Bei fsqM ?

13. cHrncra ais Bc Sat Bem Aa Stare fa fe fara

CLP] BAAS Fe |

carry afedioes fefan wie ear Cara face carr Ceratal

© fe s8ra > can Bara comtt Bact ale Ts aes aA? |
14. aan Oras aS Meee Fal Bara CN Hy ATA TCH

OTH MAB > THA MTATIA, OAR SYS TAG WHA ONG @ WMG ACTA I

THC ATMA ATTICA TT FH

AIT FS PACH We ?

15. Gas UH o-sera fare sears anreceéa ote SS

WING FA |

16. mean NOARETS CHreTCAA NYT cory | | Barera AKT POUCA

Teeaa a fe Siam BM AA?
17, sereele coega cata faye venacaa can aterw fe gare ?

Cora Pea Sera TEES CHA Ba MSG SN vy ACT Bl CSSA ATT
a Gc fatey ater ov, face fare mena Mv, UOT FF

xara fate Sera eH Boge TAs ae Ba |

OnIS Higa MAT PLATT Fe

Vo =Ve WVo >vTM SAA Bw ls og AACA
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Sara wfofaeara
(Dynamics of a system of particles)

TS ATOR GIG TI Seq ahs GCA SI BATE! as

Ta GI amy aia eas Seq aS BNET

aiaq |

4-1. GACH (Centre of mass)! Wa BI nm Heys SR

famias cavt (three dimensional space) n UPS IWe eM

Bee | «GANA «i-OA SA CATs m, (i=1, 2, 3......m) TRA aa

aia cates seiay O arose ae aaess OP, sr;

fre JAA Zeca |

CG Taq Ba coeA

OG=R= (2 m;r,) [ez m;)
= m.r,|M (4-1.1)

Bars & Buena ‘Sasa’ wer! M Ala Gara av

Jara |
4-1.1 3806 GTal ATF

2 m,r;=MR (4-1.2)

OF WHAT HCA MAS SANT BIANCA WAL FACS AVA |

areata Taceernecs vr, = (x,, ¥;,2{) GR R=(E, J, Z) VAM
g=(2m,;x;)/M

p=(Z m,y,) 1M
38 Z—(L m,z,)[M

ESTA | | GH WPATOGASICS AS MSC, GTN ATH

B= { xdm[M, ®onte i (4-1.3)

dm am ofaine qraetar of ex Gara faces ATT

armel Ga Ai RAT! 441.3 alle ATCT ARTA SINSF

SIUM ATA FA SACHS? TA FA AA |
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SUH GA VPA Fay O-; STEaT Gq TST Bea AN |

Ba om sis Ua cafe O-m@ ofa oem oA

O'O-d 8% OP, =r,’ VA rr,’ dtr, WA! FA GTA G’

Ta CASH AVCH, AAPA, |

OG' =Z myr,'|M =z m(d+r,)/M
=5m,d/M+2 m,r,/M

=d+O0G-0'0+0G=0'G.

aa ul Ge G ast fayi wsea G ufaels (unique) fay,

wae fafrs sercnBia oaloaT CASH NTS |

G fags qafeqg sfaci R=0 rq Bare 41.1 adieaq

REM AGIA
+s mr, =0 (4-1.4)

et ri’, G ALCH I-ST SIT Barwost FA! as Aaleqq

PV ; ACA MAS YT GA 2a WA Bat! mir, - G

Tay ACA om, SAA AGT CA-gIIs (first moment of the

mass) 4 bt 1 = 4-1.4 AAS SANA ary Slace ewer Ae

Tl ‘Cte AOC SA sicnha wey Sa-oTaseT cosT

CT | | Ass aS Slerss Cacacary Aten TeALa crem

BA ae TN SCH

‘fag ACH SIA SIMA WIT GA-HAPA COSA NFA

ey, HE Teg & SeorcnBia SAH 1

8B (body) wae srcnbst ; Gare Sra Ais wiaioay wa za |

cia 3a farq fafa srcns ufescds (gravity) Teadia xara,

Sera we Par afar way ae CAI ae FH Ta

CARAT AN GPA TS mygire=01 aA atess facaps

TR CHA ge Taq os IS Gas SACS A Ae Saray

ane ARS edt BecS VAs YA TAMA ViSss Tara avez |

BSA OA Cate som ween; fey cast FT

AATVHTAS AN |

4-2. CSACScexa SfS (Motion of centre of mass)! 1

LR AS SA Sc wa asl CAA FST srt Gy
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tanmite aq F.-e ROST ST SM MATS OA! «ont

aia fea wer & sq Soa feain-an f, SB as BM |

fala Get gta conf oa aa -oa oy Goa Bot clare, ;

ACA BA GF AS Sealy aay cern favor Gel WW

SATS ARCA BV TIM Mia AA) ayy CHA

fog = fh; (4-2.1)

WHAT (-ST SY Gry Gv Fa

Poets +2 is

Was ey ora fahaq

F,=f,+ 2 f5; (4-2.2)

ea S'S GAN Fas Area wMAYleS f= i SIG WA ABA

AMR MS, TA =i Bra Cae qa sq facwa Gora facex

4a AIA SA tA SNA Tare Tacera GA CHA eT STAIN

A T! S at ak Gl WA AAS VCA, FAI ACA ALHICA

orn 8x1 ae wha |
@ cm Taare ar Tay aaa, i-on sna Tatura feels aa

SCAN BAC MZ
d*r a

mM; Ti =f. +2 f,j (4-2,3)

Corba AI Sora Ba allergies At Sacer Me

d*r,
Em, Shim Bt, +22'ty, (4-2.4)

ang ocna 2’ forza cnet j=i enfeca a, Tey > forea ence

ASH -R iB | ARCH CN AA TL’ 4G, =O, SAI kK-Sa SG

Brig 1-ST SU Wa 7, , @ [-Sa Sry Gq k-A Sry at ,, AAA

e fais! ya aera (double summation) «24% cau

Gm wR e fants wah ee aterm Gama A “I A!

WHOA 4-2.4 Hallsgqe AeA VTA

on Im.r,-2%, =F (4-2.5)

aera F conta Sem feat atgcar ane an gar Fairer
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4-1.1 aafleay e805 cr aa Imig MR; OA R St

CORR BSE | «BSAA Scns Tole Alea

2

m oR, (4-2.6)

ek ANSI S806 Baa Alacas F sea leas srcnbha wea-

ee ate ata mitt cen am sae sacha ono

CAT ATA Sat sts sn alec F ae feaa Cam a 7%

‘TS FAS BueTha Casey ws CA | TH MA, oF

TSS BS wat wa fen os i oF FT WI AA a

‘aiaas aca fem Tara srcnta ca Gara wary ARS

231 BUSTY

4-3. BHT BA Cares Sacait (Linear momentum of a
system of particles) | C#I4 BCA CUS CATAB GAA

P= p.=—Imyr,

=MR=Mv (4-3.1)

M & outta aie oF, R Gaq Cala WAR € R=v

waar AA! Brenss ac Ga caer M oq sq

anieM caren Siac Cara Calas Caray seu, sq-

CBA CATA SAVING Sess |

4-2.6 6 4-3.1 awa] Oty AVM CIN A

dPAN a: 4-3.2a (4-3.2)
wee: seqensha cis Cakes Saran *idasoa aa Gea Go

Toate Aaa AHA ATA |

4-3.2 wlleay 2805 cre aM wigce aq F=0 Rate F1-

cone cme tates eacan (P= Mv) fer afedi eae s1-

cntrrars tales saan aac 3G (Principle of conser-

vation of linear momentum of a system of particles) | @31S

TA, Gere aq Treva Sela a aia A Berea

ara fama sicnba ons cao aa alaaca ca al! | Tes
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ATA GSTS UMN TG SLT FSATY OA SACI COPA CAPE “II

BRA .

Cafes Sarat mae g fBoreH Ela 3-10 cap
Saal cafaaie aaa as (Impulse) @ cafes Caray ass aely

Shy | TASCA Vea A RECS CHA AA Wika AACS AHA WS

ae T wa sneha Caran Pea afacqa: aura crfeena

CTT GOA A AS AAA, Sarcoma caw oF Gy AT ara |

BSE Ja WA TaSorra Gola Ho weal Arar AKA TAS ME |

waracna was fatacy Taeuraa Teale Aa ma yer Aa AA as

a a

(1) AeAt MS A MA Saran WEA As |

(2) Satan AWhaTSA AAS AHA Teer Muss |

[QTS, Ae Sree] (3-10 Tee) | ]

4-4. BecsiPa carfsts Sarat (Angular momentum of a
system of particles)! Gq Cates fey O gaia sara,

Raa OFM cohy ica suq clings §=6wacat

=r, XMv,—=r, xp, | Wey O Arcm sencPs cae cafes

SATAN |

L=2(r, X py) (4-4.1)

um] Us, O AOS CNB Care G-a Bares KR, wae G-

ACACH i-SI SUT Bost r, | Sl FATA

yp =r, +R @& v;=v,itv (4-4.2)

QI vy’, =de' [dt BA G ALAC i-ON BTA A, LK v—

ARi[dt 28a O ALACH CASA AA BSAA,

L=2(r,; x p;)

=2F(R+r,')xm,(vtv;z )$

= (Rx mv) +2 RxmM,v,; )+ or, XM,v)

+ Z(r,4’x mv, )
(2-6.7 ATEA4 CF)

414 malaga apices Trola 1

Z(R x m,v,') =Rx d/dt(Zm,r,')~0,



(t's-h) N=(*hx ?a)z = 2P ybin
1p

Om (FZ x ez

bin@ia | Sle BY belle bieeiT Bean bunIea
Ship EB Bb WBMES) Bo-'4Y Yeoy 711A Webi IoD) UAB) db llecblle

Bil Bh Br 1 ABH Bid Roy GIBB lod ko) Mamta ta

Spin TA UTE bole PE x Mae MYX (1 — WM) ble LAME) bib?

BD IsBQ 1 bIDI dle [bled Mle) ithe B(TTy x Tag 115 x Ud)

DIieMTohle GIB | fle*in delle bP 12]Grbal ed} bien Hele belha?: Beare

(T'S-p) CZ ® z+ (EX z=

| $ = (3 sa)P _ P(*d x i)g=('dx nex 1p

Zlle Usel> (Pd x *d)7— "7 ‘bina

| fhe*in belle Bloddtale

BE) BhIled Lelelb [eatin A lob) Bba) kag *d & Jp/*Up lobie

rd x tas Fie x tap td x 2B om (td x raytdp p
‘(loEdbysle 278-7) Bikkia REM) bMedbia 289

sp 3Ahgtth=td=ay atu = td

Boe)

Blob WG-2 BigUL) Boilelsia Gle Kaw! Boag! | (enbs03 [BU103x0
pus UnjUeNIOM Ie[nsuy) $a Mib & jpb2be@ dolled °G-7

| DIBs QIBid> joil)

YaIG WI lobIBA sdlo|1b2 bh) BiGiO? deeke MwA LIBWE Alle

WebIb dhol) Alle) Bigiorilod | lle beg Bewlh BBe MIDSIZE

BE Bigile) bin ile lords biel? | Mob dlolid) ated

Bigilediisd ddledie D dBA he BIB) YH ‘IobIsa diolio)

duJledile heb) CG BIA FO klbin HISwA bi, hls BZ

(€"y-F) . (2d x 44) z + AW x We
(,PAiux dt) + (Aux WZ= 7 bale

‘O=AX( Pu Ze (APux PZ
dle RIDA 28> Bin | BEAM Bild ewe MPA *4 joie

Iph pedis ZH
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N arts ema yateqy weer ag ae an sae a bt

(torque) Fara | 4-5.2 aallen S206 creas, ‘ae fay FOR

cera sencasia coiirs wacan wfaascaa ara conbta Germ faareter

Aa Ae & Tay ACH STAC (A CCT) HATA’ |

qG FHA Bley MCAT OF STS Yq ATH BCA

CArfetes Sacast MAW (Conservation of angular momen-
tum) | 4-5.2 7AeaT Bae CHA ATA aM OCA TT PT SRT L

fea aed: aaa isn a sic a ot af am stare, OF

ated wm, ate srcansia calis cacan ops nia 1 | Bares

‘ails Saar ars aa aa ise uce eda ora

BVT GPE CHEAT | AACA UF Barat qaqa sews Srompetay

oe Pars wits woreda a an cm oF AIS saw

A MN Hal SSRIS |

4-6. Setyeot Da atfeutfes (Kinetic energy of a system of
particles )| afoxrfexa aren wpa sicnbis am alee

T =52m,v,* ,4-6.1}

4-4.2 wSPACH TS yg =v. tv MAC

T= 32m,(v? + ,2 + 2v,-v)

=1Mvi+ im, ? (4-6.2)

Sra} 4-1.4 ala VP Gola v7

2 Mevi’ wv =Vv- pe mi r,’)=0

cry am ceifas oscar wo aienies eit mia nate

AMS Be CARH AWN M SAA SA y ACA Mele wae

faolate 23a Carsal AICANCH AS STA oMTST AMRF ATA

AMS BBA M SUCNBIT CTD Sz |

4-7. Hem acea feats cate wifes (Total energy under

conservative forces) | 4-5.2 Aiea mNEUS VMI Mame

sored) qa Gan, WOE AH! ate TI AHS Aa

a SA, Sel zac aarel acer 3-12,5 aller Crem AGH

SPA CT A

f= + VV ak iis = - Vilss (4-7.1)
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OA V (ri, ry...) Gers sronsty area algo a ae

ay sorqsla Gor aa etn Sa Gama Acs sen

Pufonia gam, ok Vi;=V;, Were Fa i-oT @ j-oq sera

orarmiias Teas Patera

wa, 42.3 alipacey Ger fre dr, |ldt frm I BAM AK
Sq] HEM Clin Blaca Sara ates zara

am; a a ate m, . (75 )"
a7
Ti (4-7.2)

OR GATS VA

Stes SS ue

— SS var Sy
wv dx, W_ dy, wy dz, )

--2> Ox, dt * Oy,’ dt + 0z,° dt
->> OV 4 de, , Vas de , Ves a2)

Ox, dt Oy, dt * Oz, at

a _t “Vis 4-73
di 2 > dt (4-7 3)

Vig MMT rp, Caer, Boras Gor Tass Ba or

dV. ; al; v= g° dr, + V 5 Vi5-dr;

afer 4-7.3 waleacey ony xc 4 HeeMie STATE | | TSA

dT_ dvi “dV i;
at dt 2 dt

a - (T+V +4 22" V,;)=0 (4-7.4)

aeacon four atte <serenfta ane ates (mechanical)

“igi 47.4 allege aot ace ales fea ET FTF I
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RB By gy, eredla avery aa Cates a colts Sara

mane za wn, fey cus fers Za |

4-8. wale SHH (System of particles with cone-
traints) |

OAS CHU SCT Aces fear Bay plas mea a; «SANS

fama soeqia a (constraints) aim Stace zal yale seq

APSA FS aise alo awa Carcwa yay wae Pea neq) TA

CR ETS Brgy ahS TAowy ray Sl MAB Afeews Bara Aare

NSA OBAN AHAB SHA AACS ATA |

AA MSS Be Sencha wos Aw (Degrees of

freedom ; 4-13 Uqrgy) Banter GA BT ZA! WATS

MALS BUT Xy, Vi, 24, Xas Voy Zqeeee- SSM 3m AHS QISM

ae: 83a cM aM Sra anes ara Tao

@rm ae wlan ofacs za as 3n ba alfa (variables)

MSs ASA Ms a; Barwa oartes ary ac Taq Heres

si we SN Gpora ye efec Gaewa yay Tea eniaew

zea afer (x4 — Xa)" + (Yi a)? +(2,—25)* Pea TIP BATS

a1 Sara AN Sen eeioa sale 5a ama cafes Bois sm

AT OAC BUENA ASA ALM TA AS |

Bl BG. WSS AM MHA ST aye aA aw sacha G7

wai aie fem wa. otafers ataterfas aay (forces of cons-

traint) Wer) «Bae AA Brncsa Ga for wa, Tee 8 WH-

Secs SIT BUCS WIT BA ASA Al Aervwe WA! 4-2.3-4

TS Fe ela Alea 84 AA afar Sa AMI ASA ATI

BSI GF ASH Aslisay 2krw Lan aA Bats sare Test

ax fae Fa TT SA Masel VRC VICE Fa RACE |

qh a] eiaca, siesin seas Tare ah ef enre—aigia

AGTl Ata srcioes Boe Layla AM Weare anes
qayiaa fare cr a4 ea! ok aha AE Aa ayer

SHAS BN AWA !

£9. ofes SiCSa GY (Principle of virtual work) |

ares SAR (concept) WA ANT Ah ats A Crem
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Ta! Fae serena cH 81 Tarawa ecsies | | AA Sa, TR

ATT A Ban HST SUS SHAS AA sy or, AAT AAT

Rea or, BMGs IWoMA TS Fay Al FeTse AA; AIX AAA

Soa ACK SHA AN A Maas Sa) BP CH AA AACS

ms MI ay was Zee dr, wT fafam dr, Teafeate |

GIT AICS ‘safes Aq’ (Virtual displacement) Aa! Wa

aT CTA CH MAST AA Sr, -Yier Wor AR; Gacwa sens mamas

FAR Maes, Bi Gacwq Tergier ita ples Vacs |

SULCUS ALT MFG Sarat GATT ASHP Sg Gxt NG Haq aA

WUE MAY AACS AACA | i-OA SUT GT GUE AA F, ACA, ANITA

Z t,.or, =0 (4-9.1)

BACT | A TACT oF, AS YS MOT CIT Fal WA! AF TM

rea 2G Aq (fiapy; Bal Bua Bact Ga faca wat

Fooly Gey SEAT AMG TA (fs)con | ~MBTE

fs =(fedavnt (fs )oon (4-9.2)

SASH AA HA IM ATM] BI AMA! BSI AM IA ‘Sirs

FAC AMTRIAS Fe HT Whe BA ME aI LACH |

2 (fsloon - Ors =0 (4-9.3)

Ses SS CH TT, ATH Sere Ae ataca, ae aI 7

FIFA CAH ATT LAY SNS Aa TAver

Z(fsJepp - ors =0 (4-9.4)

werd | aa wel ‘Ca HAT SNCMNBY AN ise STS AAA

oS TAY GG cI (sis) Be Bard CM A BVA PI!’

SCOIMS WHT MT PT LOMA SA MATT Te! Bis BH

Oy Tare Grae Ve a | SieoNS SAT WA +A VA Wars

TALI Meads SICNS I AAS ALT BE |

DORA ACT FACS Ga ass wpe Grea Haq vilacH

Ay NT GIA LSTA Zou —e west m,, m, oa Fale sn

ain 9.,% eri wae gais ay1 wert Sra Garwa ara

gem (4.1 fon) «ermal ge orem me esis ay ComaTea

Goa frm carn sq gett fs wrga ac elec ofa?
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A 1S MEN Bas BWM sows seta SS acm sina |

OU WF TA eA Sy yeloA SA mig 8 magi FSA ta

(tension) 7 Germ afeiem wena sailaaa was as, sa

9

SIR Me a ae) Cam aes a! Sq RCS OM
alien facea face Sr, 2 or, sierie AAT CHER TS | SA RATA
4-9.4 Fa SATA

m,g.or, +m.g.dr, =0

Wee mg sin 0, Sr, +m,g sin G, org =0 BA |

Wom Cah arena ofera a, G2 AN wMlATS Bara! Wea

Sr, = — Gr, B8tq ABA cH MWA AeA HS

m, sin 8, —m, sin @,.

a cH sions Bq SS WAIN Sars AAI SAlo AAs

TA GA SHAG TMSAS Fer GA MASA Bars VA |

4-10. micas fafeufes way Weal Fam (At equilibrium,
potential energy is a minimum or a maximum)| “4 Ae

ze aiers arta Fa Ree Ak ae Pere oPn wa

Ae AH CAN AWA

(feavn= -VV

V (ri, ra.) Serena ans Pyienig sive are a

GePACA Z4(fapn- Ir, $=0 aterm mz
2(V ,V.6r,)=0

wale SV =0. (4-10.12)

aieons aac fafonfen afaasak OV 1 6V—0 Rena CIM

a AME V Le CaN A GH FAN Be CHD A ET

(stable), fawlz cata ogni (unstable) | V-3 aia ain r, aie

Bg fer a SA, GA BAM Aras Sola (neutral) 4071 |
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4-11. wre tcacaa* 4a (D'Alembert’s principle) | 4 *A%

ate acenom sare om favor yagi scat siaatte |

ayee ato wae wc ane SN al weit AA

Sz GAON | | -AAM hers TAGoT ALAA aca SEATS CHTA BToeT

RATS ACA, THR WCAC FAN AM CHCA BRO CAIN FN AE |

AIS AHA G6 AMAA ALM TSly naisas facsera cin aE

mias=(fs\anpt(Pidcon (4-11.1)
QUT a; BTA VA |

i-Oq Boy GA -m,a, F AAT Brace Al Arey alsa |

4-11.1 aattesacy 2 Faq car Siac Ga arma avieay ae

HIGH, Bele

(Fiapp — 58; + (Fi deon =0 (4-11.2)

ASIF SA Sa VGA Adler |eN AAI 1 as BIER Frew

BAA SS ACAI Barer m1

21 (fiapp— Mya; }. Or, =0 (4-11.3)

BAT P SS MATT Tif, Jeon» Or, =O 4-11.3 malas aaicacaa

FAA ATSS FA 1 my a,-& i-ST Bra Gg ‘sda (effective)

TAA! BA (faders FHS CAN AE |

4-11.3 Aatizaca acer or, aihra qoues=0 GT BWA A, SAA

TN OBA AA or, let WI AT! Wa SH As, sncnsa Gra

mA Aa Bais Ble at m aAalsacat Alaa m

BAM Bats Biag 4-11.3 watpay 3n—m og ater Tem Tafecet

ASCE YUB=—O BAA asyian @ Aga m Aalsaceq ABICAa

3n Ba APTA AAAS SN ABCA | |

MIMICACAA FAA FH SE ORSIA Fn AWA s—

SCN -ST STA Gq ‘AIS’ Ft (Fi leyyp ZAC, WSS AMT

QS a SAAT WI fi uvp/y iagapy Al AA BAI fe, eM

* facets aera Gora Aeaws sens ce oily Boag Ww

Siam Grn Ta a BAscRCAe oan facts arate Bory Scat

Tara wet stam ante: sat, via, Qos sels aM oR aT OR

cotta Cora) al Seq sey Sa eA “MA Sarit Swag Hae

PA IM APA |
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aq, (as)erf By | mMilaserr =(fWerr Cara Sry ‘SrSsq Fat

CACM, WIMICACAT A BET A

Zilifs avy —(federrt- Ors] =O,

wee ‘aeracaa fama crm wae serena Gm sre acer

farms ar earn aia sercn®t aren afer asm areca

THORSTS Wecs PETSASTS oN MlATS SN BWA |

ste axe Sareaa fem eran aertcacan AAT ac CHMTeTS

Ge sizqi 4.2 foam, em, oa gio sn oiac-acg—a

aim aml wz fan ani Aer wy aals | ofer

(pulley) Goa fem cama wisera fama an gator wa Ts

~
t!

my

7

4.2 Tou

CMA BE Wmyg magi SA VAT, 6 T, ANAT

aa wreicacaa er oat Gam fea aaa mi se

gator WA a, G ar BAM SACHA GHA FAST A mia, @ mya, |

Fi SePAICA |

(m,g—m, a1). Or, + (m,g —mgag). Or, = 0.

aac Bens Wal or, @ dr, Goaree Soraa fares ofeive wan

REACE | STA CHS AMINA AT OR ALN ATH

Or, = —Or, GR a, = — ay

e3rq1 Boag alieacs ak aragien ere oe

m,—-TMMTMs
1

m,+mMm,
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4-12. watays Wa (Reduced mass)! ot BURT STA

oamniae fam 6 afelana ely gate snq ate oreo”

sina!) fame afefem aaa 6 fanhs wn zara wae 08 fears

TSE Ao Fl WaT sq Cra ag aq fam sia

2 am ale Sy Say AM_aSs LA, SA Bare GACT Blea

GM ATA AST TAA HW! A MK oT aie, AWS

(binary stars) ofS, Ceara SIAM oa Basic «ATS

Seray waist fens Tes 1 Aa wae cars alee tea

Bicwa aifecs onamias fom @ Sat BE ThSs Ta Gert IE |

VMSA CHAN AAA So Fatloa cl Sia asiog Gene AACE

ae ose scat fer Pea Tey ACACH Goge Cram aslo

ST NST TS! 3-19 Bq faqnaqia zacea awa @

ST MIAN Bite Cane mass oy Pee zeae fey

Ses Soy Sai seis seq aie Grompdig a eerwe AIT

(3-19.6 Gq Oe) | WI BM Mes sq ahee

TGA MAC |

sey “ators orm 1 @ 2 Ae fem foiee sing) Carey oF

m, @m,\ feeln Sn eecay Gras,’ Wl AA BA; eT

fevlas Bom ear. | Tati Gel I a wee a

f,=-—f,’

241 Ba RI LM Ts Sy air Gra aaa anes, ©

fo | WS Sena mela Aller BVrq

m, r, =f, +1,’ (4-12.1)

GE Mer oaistis =fe— fi’ (4-12.2)

aalizas yf8 can sian 718

mr, +Msrq mf, +f,

ge FI SAAT EA COR

R= mu rs = an Fs (4-12.3)
i 3

*. (m,+TMm,) R =fi.+f,

2 MR=F (4-12.4)
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Ci MG COR FG TEMS. +9, 1 ot allen GF-

am afer yfafow aaleny (4-2.6 cry): We sn fam afos

Cua Savard sea F-07 fear M oa sera ae fea |

Ga OF TSI GBTG COEF rer, —r,-A SIAN Sa AWS (4.3
Toa) | or COBATC BB mM, ALAC m,-0 BWA CORT 4-12.1-

m, Twn @ 4-12.2- m, fan on Siam oenfe x8co feels

facain Sfacer oe
ee ee ]

r2~Ta = a - A) Th mn * ma)
Mo r=(f,/m, tal) +i,. = a (4-125)

ae sq Gy agen Ga wa AMAes wem

f,/m,-f,/m,-0 B80) aaa water Gera alten

GCMiAcsa Very mH Misra AN |

i.

nino Gyn

ad sl /*

4.3 fea

yn Pam (4-12.6)

fateca (4-12.5) asfisasy Coarse Cau, 1 ASA SSI, TEA

anGTH

ur =f! (4-12.7)

facta sn ears cafes sem sng ate at aligng SEPIA

BETA | ATA ABTA AC SN HCA CHA x SE BIG SY STE

oe 8a feola sn aa age acm Team olemee! G&A

SUSE BY Oe Gyles Fae WA FS WH! as SH AT

aia wa FI 1S uw SA Sra whey MS AA AAC!
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SACS AMANS Ga (Reduced mass) 21 ws Suq SF Gator

Cat Sr Was eet re ants ST RM BIT SCA

aie fog ay 28041 | Gos SF ANIA BAC w= dm BAA 3.19

Ba Beanies Taare ace MSs Sey aS 412.7

AMBAY BAA AAAI 1 I TeHeA eect f,'=Gm,m,/r* EX

eo, krur =1,'=—-G es --4 (4-12.8)

TIA YAY ST Scar TSA faa FS 201 f,/m, =f, /m,

RH 8 CRE 412.4 6 412.7 alien ome Bata GrRTT A_H

aca aeredia ceca ofedia oratace brewa SIAStAa Fel Ma ATE |

afedt @ brew cate SaceEH Garcewa Gry ALAA TPAC 4-12.4 aallsaey

SPU Sas, ae afeet Secs Srewa ATS crameca 4-12.7 Aalsacer

TST TS |

CAA GCTNSTT m, Gm, Siar many Teariler Sq aTSrs

M 6 uv OA Firs BBio Sena mag THACHH ATSTS Ala SH

Seace | CHM BSC Braseny cate afonte @ cafes aca sierw

sq gaica ateaie « cafes cacac cea aaa «fee an

CATS SATA CH Bl ACA AT |

atfeufes | ore 92 so ce atone

T = m,v,* + tm,v,"

srs ye sera aforisa cere $MV%4+ inv? 1) SR AMA CT

ALG CTU TA, FAI
: e =f |

V=R — MV, t+MgVe

m,+ms,

ARS V=r=vi—Vz.

Ok G2 WA EMV® + guv*-~9 PET MEM BWA

gMV* + guv? = 3m,v,* + dmay,®. (4-12.9)

afte Sarat 1 cafes waren

L=m, (ry X v1) + M4(Pq X vg)

Cx VS vAMT Wv, Sve SVE yv-a ARY Wry

om aa Ber sien Oren aH
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vi.=V+(u/m,) v,

OI vg = V—(e/m,)v |

o% YE Wa L-aa Asis BA
L =m,(r, x v,) +N, (rs x Va)

~ M (Rx V)+ u(r xv) (4-12.10)

Cafes Saray =u

p=Mm,v, + mv,~ MV. (4-12.11)

BIC ev STO CHT MH TE

4-12.1. Sacseaty factettes (Centre-of-mass coordinates) |
ora fsariie Ge ange ats seq seq Garwa Case

aos coher aan sai cays ered a feeder G2 orice

wera facwecs (scattering) 2am aca wie! «3.19 wACRRCF

BIN HBG Bercy ( Taree ) Pea visa Gx aces sailor ais

crfenig | sen Pay are Ger Smo HM 1 ABE BU wate

AGA Bey] FETS GAO WS CBT CHAT GA Wea SN LSAT |

an ary Carers Bam Sawa ats STA CHAT See TT

CNC |

SAH BVOS AT Sea AY R, @ fasicra R, BoM 4.3 fos

STATA

R,=r,-R, Remre—K 8% r=R,-R, (4-12.12)

R, OS Ro SSH ATACH YF Sey Ba cosa aterm 4-1.4

ALBA BPATCA

m, R; +m,R, =0 (4-12.13)

any allege yf 2205 m8

: ms, ~ po ie
1° r

m, +m, m, (4-12.14)

my ws —
< Ra mitm,” m,*

4-12.8 Aaleaqee R, @ Ry-A OF TA PUA ANITA Me

ee st Ry 15wR, = - Ttmo® R,? (4-12.15a)

at phy = - Ze, Rs (4-12-15b)
(m,+m,)® R,*
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4-12,8 Aafleacer ACH Ger Bia CTT TAA a YS CHA A

Paice (force constant) fafeR, Toy UWA AT as AST! BSaT

SPH ACH CON SUA 1S OF Ws age Gal as Sy ATCC

GT Sgt afer ws | alacea ata alse Cars Per acs a

FAT ACA CA | AH TBAT Gara ATS 4-12.4 Halleay GPA Fz |

ye tq asl wenior Gra zoel sar Cac Sel

SY YI PEM! SII Cars waa Ra wm a We

afeqt Gara cate wacacea ceive Gage way cara fay

career ada carey Tew acy alam ware Pee em AA

ewer MANS BSN @ colby Gara ale wacecaa

BTATATS TS DMT TH CMA! OOPS conba ERAS Sal afer

CLT Pe BPI BHA GAA VAS CRG FA |

4-18. SSUTALAsz! gs Astatsw fachattes (Degrees of freedom

and Generalized coordinates) | Tq@UcTA TO AA ACCT TAM

ARIAS BOA TM SE Wee sid) TACT ACaA ACAIA

WOS FA) kA wa favors vel walead ean Bia, AAS

nearest wat cH Tatoadla atowg Fe09 As MTS AMVPC ARR

we | wealics cosa TM BW Biace oa, Taolators caenq |

VCH AMSA Givers] Cit Bara Taovesa AMlsa ACA BN TA

SBS ACA, OAR There an anlar Tae wean 6 waleo

AA MT S| «Sale Beverly facwrwea BIT BA AI CHA

Risa BA A

TS FC GUN JAS MA GA WAS HOM CH BATCAA

Sa TASUCAT AT GU AH! WATS gale WAC MAA

weq Talo ALAA Fen Alera) «Ba Alacw setrwcwa (dynamical

system) ‘aTwal Arm’ @ ‘anos Tce’ (generalized coordinates)

FNCH MTN MB HATA | | ATOR ACI Bel VICT BCT ACA eM

ZAM Mise VIM Gara Fer SENATE GAC MT OSA Bers Aa |

4-18.1 QTR As] (Degrees of freedom) | SNOtta

Soma So ; FABe Bara ware 1 maa faa CI MAT ACIS

ba aia (variables) ARR sens ahaa Taq
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(configuration) 7>|{tqC7 aq] ST WA OR Acs Carr WSs

MU acer fantas cron ge sea won ate fears Tea-

way face Gaa Toate face wis x, y, 2-0 AI Cart

Sarge aHpigry aden Sa aa | faeces, corefy (spherical) fact

waa Toate Tacos r, 0,6 GER BABTS oe! «STA ATS oA

maeca fe faa x, y ar, O-a Ae Ce BEE ah

Fe | AOS SUT ASH AM Fl WS OS ATA MS

CST ASH AM GF Fer Bra yelo sna we Am

Ap 1 seq Baio ge anfaet x,,y,,Z, GR Xe, Ve 2, OF GATE

TAOPIRCEA FART Caer ways ay 2805 wigs Toy we

Bab AMS Tor AR, sae ge Pex anieca aterm Carcwa sen

(X1— Xe)" +(Vi-Ya)* + (2, —Zy)* =a" = fay rim,

as waisls wey we efacq Bara Aca eats 6a ah

OBS Bris Br wa ca Hoi wea Tacewecer mez

UST GAT WAC Al Sa BA! dar = Aaleraie

SUAS SCH ATA HTS |

AMTATSCT FN Aa wolreca N Hews Bey Ae m AeUs FTI

Ofaca, STHA ATOM Aten era

n=3N—m (4-13.1)

acer ae senate faces comera aefes gH

wis Gil wisn af AT acwrais ach ARI sit

size Tanne wormts sal TI! ASM Haq oF ASA

4A CHEN WH a; THY CAS GANS HA WHS NZ |

wea cee for wreln facture ARCS ZETIA eR

Te | Creare Basa Weg saneos Garcwa Sacecaa Tara wns

x,y, 203% Cara word sla JNeasl Bal 0, d IA GEM

pa | ae TD oN TACT ARMS MAEAA AIS AelN

Shi FS GPA BOM AM as, Ba Sam SacscaA ATER,

TS BS GA Bee Tela, « we Ae Agiva fafrs

GR Gl 2 SI VARA Aercns Cam BVA Al sei Sa AA |

OIG CR wi x,y,z on Teele @ fafes soy
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UPA Fe Wee Toate cia, oF eale oa ata wast sa

gay aa fealey arose yiace afer Cam arom Am fea,

aay AACS BIAS Pentagon aia Urea Trained a Yate

CI A OR OH ALS YY SOHN CAM Sea VA aT CHI

aiecaz wage afre sar! a aa Mae I (6-14 GRA

cra) we Toate ca Tea sient ee) fet ore gia yaaa

MSH AH OF, BA AWU) waa aa cra cles Hay onlacazs

qa NIB Sil SF |

4-18.2. ajtetes face sttess (Generalized coordinates) |

ASASHA ASM AM 2 SSCA FAMATTS AEM nn AVIS iI

FAR FA TM 76-A (i= 1, 2, 3,......m) ARM Beas fant Aeyet-

TCM Ai SN AVA! Gs da Tigers & woraa ‘Aas facwenes’

aca | Barn Bits Faces, cotter Taras 3 Gal 214 ba-

ait, avy fe iM baa Be (function)-e Zee AA |

ans fACMMRs Bee sat me tats tre Te! oA Zia

Alana Te AWS AA MA AM Sey I Boa AI) baa

ALK TD Ata Bay Reyes sien Aewmy cated alsa a-

ofa awk TN Beara sree aatol Teac arias aed

CASA CHA VASA ZH A |

4-13.3. AlAs cat, FH SO SACAA (Generalized velocities,

forces and momenta) |

mae faces alam cea alas Tarps a ZereTe

QA, TA, CATA ASTS Sy A AavAA (concepts) GISAN MAcas

Sql BMA gy (i= 1, 2, 3y...---) API Ase Farr ures sare

aq: (4-13.2)oe

dt = 4d;

ATerylaces BIC) Sewa “Ais Cay’ (Generalized velocities) qa |

TA ARCS LAI CI ecwisle ans Tara wes g,, HA ANS

Bera Bebe TACHA Were, Tele

Gi =i (X%a, Vis 219 Xar Voge Zageccers )

OF AAPA ARICA STAM WMG CAC AIAG ANT Ax, y,,

2, Rorter werd ater siacs nia = faeaiwera, ora ewes
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soe «Taree | ares Fercsrerrecarn way fence fates

“ia, sreffe

Xs=X_ 91. Ja--- In)

ACR ARH tevate Tacos fates ca cm ates

AMS TAM CHAN AACS AA! MR BS BAG mea

PVA AT x, Wes aging Cafes wert (linear function) t

SAS AAA (4-9 Wage) AAA “Avs aaa’ (Genera-

lized forces) GAsan eM 2a; Tatura Teele yA AIH

AR | | VAS Stat k-sa Sery Gory aaa FF, BAH wae Sis

sree ae or, Tare sna Soca sors Br Bera F, or, | SHA

APA SNGleY VF sq sles aay afore cue sere BA wr

Wad Fy, dry = 2 (Xx Ox, +Y, 5y,+Z, 52,) (4-13.3)

Ce Fe Seyi afar aka X,Y. Z aigian pos Gone |

CNCNSS SH gy (F=1, 2, 35°, 2) BIOs Farwenecs afers Bom

aise Une Ser wa g, Wet og, ATR RBA wat

GG sfors Bea anor Tacenecs Tata TS coral AST ¢

bw 2'Q, 69, (4-13.4)

Aca ATS Bis Tcwpwyreay stars Ara |

4-13.3 Aalearry X,5x, aingiad X, Mie x, Taconecea

ALMA Aas Sy) ol Ap Sao 4-13.4 Aalleacsa 59, a7

qr O, ators 9, Tacenecea agoral ‘anes aay’ (Genera-

lized force) 3 23 |

BG Tea aes T mys cA anita VHA OA
2a g.g; Magia yrs areas: g, Aye We |

or = Pe (j—], 2, 3, )) (4-13.5)

aifeyierce ‘Bors Saran’ (Generalized momenta) WHI 45

ais Cod RBcq p, Fa Calas SATAN; g, CIN AVM p, aa calfas

SATIN | gs CHE A RRC MNS CIN, TIONS Ay TN BMG SAA

wR (dimensions) Gra 4 *igloe afmeyferr arora ANT eH A
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4-14. vital toon Sta Weae (Lagrange’s equations of
motion) f 1788 yOcH aialer TEIN ACHAT AMA ABO TSH

Sra Alea saa | | BAIS Slrecaa Tacs, Gara Goa frais

Ie FE ag Gag aes Ge Ws WASA ZA! IW Ww

MIS BAY eacsr GWA a1 Riaalais-ay age wets,

atm aterm @ wniates cmndfqenaa Tater cra aan

aa 6 AIS aN Aaa | TAoToe Ale QI A A AST

CSM AT |

Ub} TSS A Sa wrSr alone T ae faces

6 MAS A WS ea als aaiced wola Alsace

GM FH

d/9T\ oF
a\ ar, ~ 8g, 72 (i= 1, 2, 3, +, 2) (4-14.1)

ace se face aa ast sian adigay zens

AMSA CUE ALK n SAA ASA ACV AIT |

6a Awl Sea Ca Patents V=V (415993 °"'s Gn) APA

faced wey, LA OW =—OV B81 «CRE
OV

0; aq, (4-14,2)

a aR Vv MCS SA g, MF Ti Wel av/ag, -0

Ra | eae we

at iilog: 867
d 2| 4... = (T- y)— 2 (T-V)=0

Vat 0g; Og;
aL - Sem

a (4-14,3rary )
L=T-V Yat te (Lagrangian) 4 eta Taos

(Kinetic potential) Wa | az CU NTSite S felonies CSF
OA WS THOS DTTATS

arteta factreace anor facies sfacer oren —
wile Tato atten inns stare fabocra saliea
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Rese sate adie arn aa sree favor a ufoiae

fog erate 3a 721 fey onatcer am aneeea cee eH
eq WH, Ot Bion cee Carr acon Alan cet) | Ae CHE

Tabuy Fae Alans |

atal te aiteacets ercarifafy 1 (1) aches nearest ster
4, Sq, Whiylaa Wana Gara ators T ae g, attain meas

Gea fetonfe v fat sian L=T-V ate ates aface

ead | Rae 4-14.3 stn aaemagia fates cor opyien

24 al

CHAATAA AAA WST He Baa Maivat Wo aan sia |

AAS Per Sn Go acs OAT Sq am ara gah FaCHOMS rr, 0-H

qr faces oe A! ST aToM Ae FB, say aaa ats

ATOM YA ZaCSTE |

wea «aitonte T=gm(r2+r26*) 1 Se aa ase «Oa

fatotte V = —-GMmi/r= -km/ri asar

L=T-V = gm(r2 +726") + kmir.

org are OF mr ae 8f = mrt
or og

OLe op mr§s - “mn OL ~0.

or 0g

eroun a cma em mater gf? bc
5; ( mr - ( mr - <7) =(Q

d Ay in
a (mr®6)=0

Sar GR acs 3-18.2 @ 318.3 Aalkemas 3-18.2

mateac F a cea —kmir* |

(2) eT CHR 4-14.1 aaltene Haar Sa pcm 1 | Oe BThyleT

Tees vers a4 SW fora sim O,-8W/0q,

A Sis SA i «Sa Seenibs ce dr @ 36 sere AAA

ROCA
OW =(—km/r*)ér+-6.06 = — (kmi[r*)ér,

9
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9, =o". im ae Q,=0.
, or

MEI SC AAs YTS MA AT |

6-17 BAR ahony aoc (symmetrical top) Ifors anaes

AMPA AAT CPA LSATE |

matteacy V aint ta O,=-OV/dq, wes) Agel

wa V fetenie fog wa acest an secre Cras aie aaa

wan U oe wee O,=4% YY on om atta L=T-U
dt aq, Oqy

HOM 4.14.3 Aalsa vet SN cea | U MPT g, TW 1A BLAIHHO

RIS 7! «lage cH Migs sna aie aa aie

CAT! GA U aie g.-09 Gra Trea aca maltese

L-% 9@ Teas urel sface zare |

4-15. wifaescaa Ws (Hamilton’s principle) | Tao Cas

ON WAPSA CHA AE aso tela yO Blaby Gera Fa |

Ae cece Pelotie A BAK aT AI Gorse freq

SA. A A Peloie-arely SMT SI BCS (potential

function) 3] Fal ASI AN, Cl APA GAS CHUNG AlroeAT AA

SATA SN AR! FRAG TASS] VIP SN IIs WAP As

t=0 SBCs SCHR SYA AA TACHMF Go —(ors Joa) @

MAS AN Jo=(or Poor) TA WRl WAM l=t ws g,

C9, THe QA AN MR! 9, Fe AI GME! AIC
azo Cx fer aan we wl ATieay ANN SiH

AGN BWA) WW BS GR Ales alaecaq way GTA aA

TE 1 SOMA GIN g-Ylel GANTT AAS UNTO Ieee

MMS t=0 GATS Jo. Jo TWA RCS CaM tt aS I.g, | MA
cles, fey means orate sens ace ane acer are L

Ae Sted rates | AG L, gS gH BHT, AG CO g-F

IT ANAT SHC ASP SAAT TST ANH BS ce As

| bas

08 — Ta tea sacs ofa fafey asfens aq oF
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warecra a Taher xara xiinetram aa Aen SH a ASS one

OF ATSC We VAT J SAT VA | | le Riss vq SFew srorfers
rem aren 6 aq face Stace,

af Lato. 415.1)

ef 4H 2805 mates sola wieay (4-14.1) mem aH

Tt

SI wae aaca f dt aieats wan o=fi om tar

aT wf ar dt: ate Tors ‘sq’ = (Action) vay |

AIH) GCI IN AF

.

bf Lde= if 2T dt=0A=0 (4-15.2)
a 0 

.

Zane ‘Waa aig Aa" (Principle of least action) 3a |

wtfaeBaa sea (Hamiltonian function) | g, 2PyiA Ta

(Sql GCHA ANAND CAA, Pp, Al WINS SATA CL WH gi 8 g,

HVA Aios matey Fane

H=Zp.qi-L (415.3)

aieriere 4 aitaetaty set a eet A BR ‘Einesetae’

(Hamiltonian) wn 2a 1 «Ss AeTH ae OH A Sa a aie

wee afenie @ Pafenier Cres Aa Fa |

H=T+V=E (4-15.4)

aiinesaty Sarr Bae Scar aca ela adler gic nem

aA 8

OH 8g, ¢ Of = - 4-15,5Op; =, 38-=a- Od: Py ( )
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ok wWiocs atone Tales’ a ‘anatase’ (canonical)

AMPA] ACT | on VMSA Aes voy Seay cae aaicvea Concer

n seas fackt #0y (second order) Wasy ALA MER Az I

xifaeteat Sera Sara aca 2n ATS eT aod Alea oem

AR | ONE CH OF A GIA Wea g, 6p, Th Zo

Oma THAME APT ATA HAY BCA |

AA SH Aiaescra ATT CHET ACT SET Aniseoatary

aga sare 28a 1 | Bar ae faces 6 AMS SAAC AAMC

AMS Miss! Aaa we H=T+V—E = Sc CA aiez

Aa 2a; fey aime H ater wate aie ya Ae

este Grea fanca wal wae cnacaa sen eface omnia | | Ba

qo AM os aa faces x 6 GAT P=mxi CRA

RTCA

H=T+V=4mx! + ykx® aE a ike

4-15.5 AaeAT ZC CHT REM ATOR

; OH Pp 2 .-_0H __x= m aq p ay kx

Serna semis Saad Ae (p=mx) 6 Tavlats cers

aicatent Taworta spel Alea

CHT WS Aalsat Meas Gomon anlar Taiz Alsat

gie Ww at ac SN Oe Om fee az AQUA

TACMISTE TA BA Ta, aaa fs Toons ae PactenceT GTA

acnegpe (function) 880s Aa | RGM @ ARIS aalqen

(Quantum mechanics and Statistical mechanics) erase BCAA

Tetace ao |
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ate

l. Cape Sar War A sarnfla caf wa case

QCA BT Bs

2. ales aiers suenbty Sa Say Sa AKG oN Dy ate

FA 1 (GA @ Garay Gone fasra sa)

3. am fea fay aeore wa srt cations caray came

BUS FSA sna 2 fans coils Casi, 6 SKB AL

Ia Solera cotins Saracea Cavs, RA oT BI |

4. sucha cama age teta afew callers Saran ofeasraa

TGA AHS lea sai ak wee las seysdia aa mwa Ts

Fr] BA BAAS MAlAB SAM AeA |

Cafes @ catts Saracen Aa Seba Fa |

5. cites waa ae sncntta afeniege ga tienes

CUNPA, 21 HAS |

6. sens as see ar? aa emer AEH Fins

Fela SB FaeM Fe |

7. wre TaTaa FOG fe Sars asl aca cre |

8. AMAS Ga Sars Aer HB Fn acs Baa ony Ae «

farete aq acy aa) Barwa asta Alleay os Sera whe

HAS] HTATS BY | Bq Arey Bas

HIsByy Og Aare fe seca Sac WHA IA MSA SAA A?

227A WBlG STA ATS |

9. gic sn oc wena oo yacen faeaits var © fants

TA oH Ba: Baca Sawy arse sn eer aie fs wea

CHUA Aeoal Fa |

10. aeaya wey Aen @ anne facene aleve fe gana

SARI AVA Areas FA |

AIMS TH GS AMB GRIN BALA AH ?

1). oars avte mile am « Gare aaas Aseria sel

FNM TA A FG CHET ARTA SAMA CHANG |

12. anfatoa way waa gale fs; mmincdn wa FR

WH? ASA Lt cH ak FAA we slam Bara mec snisewes

falas aalennyia cia! mena CH kan Alem AN FS

RR ?



aey sifacey

las farenoy
(Accelerated frames of reference)

5-1. GORA @ Gervgin facht cea (Inertial and non-

inertial frames)! GIA on, serch A qWwaARica (system

of bodies) afS aq) Sfacs BSceq ALAA BIAS VaR Brgy [Posy

MANA SA Mews 220 | AA AN WM Ve Wa Vs 7

eaies att fem Sea wage sets facrer sa TN Srecra caie-

wea aan ‘face apy (Frame of reference) @ ‘facedt Fraicm’

afer antes ; FACT GPT AMSA CISA ATA 1 «GAA Cl CHI GBTOTS

Bra ‘Facey Se’ (Coordinate system) afacs mia |

fasifas cave’ (Three dimensional space) ca fara Bag facet

alae foate ocra waar zat Sal TTAA Ulery Zeca Tacwrey

‘maceigy? (orthogonal) 2 ‘qecaet’ (curvilinear)! Saat ASA

RB SF VIASISIA (rectangular) | ATSAyley wa HSTS AICFITA CHM

Siar CA SF BAAMAt (non-orthogonal) |

THOPNSY ACH Sa BPs Ae Slacwe A AMlMaleta wap SH

Sain Sera faces (coordinates) | ci fas Alaa sara Tacrecea

(coordinates-94) “afta sm “faéa sa Sa facmecya Be (co-

ordinate axis): famfae cot gait facmrocers cancand face op

SETA MAPA ASICBIC A BAT CA GBI CHICA OT TS FTCA |

FA CIA facet wea enteral Gara este Trees ar; facet Bee

entacar ate facta HAT |

Ses Beton feats aaera wacsret os fem aise farmer

OTH MB |

cq Ham Taceeree (coordinate systems) AC GW A asTo

nicocs freq (at rest) Ce, SCH ABs ase areta Tacmr

arena fern a za | Garces Talay TapeN TAC ANA, AA ACT

CP MAA GOST A A SA SI USCS MIC | TCTOCET

TAT Scrtes ahs entacer San fate ceca afer xa Baca |
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ca facerens ara era er eae Sergio onias fen

Ura TaSa Bear Sas ‘owN ara (inertial frame) IH | IM

Gra Trwocra aele yaylet erates Fz

ca Tac ces IN GYR GEN ACT® Was (accelerated),

CR ACLS SA SY Wer sess wea seq afew famefou, e

wens: 8 eae aaa HM Sa aa GRIT ‘sero GAT

(non-inertial frame) 2a! #224 We Cafes (translational) 7

WIS (rotational) 4 Gex waaay Awe ICs |

WAS HHA WAC eli “He (fictitious) Fy CN CHA | AIM

WA Vana Sora Aigs Teraiss ag aferns Seren Veils sen Za |

asics aaiel Gov Gel cele Nem WA A! CB SA

oIsiet aka aaa ats coil aaa sfam cafeca cain aera Gp

BHVHA | GHeAaqy YVR CHacsa (Foucault’s pendulum ;

5-10 wqrat ) yarfaioe oaletca tq ag yaw Se oat

Cae wae oxfam wiace fea crn war Bae cna

(plane of oscillation) SB SKB fam wesw asa ay

Ia Bala wera (latitude) oq fase ara ak cans

ar wera afedia alge mariage fem (interaction) aoe term

TM FA MAA | Vea way creas ya Aas mahocw gas

Aa Al Me BIS crea caiea crate A Yarwre TA

Caan ara a arate 8 aacsa aca Atnaa antece val oc Ce

CHa ate cea aleed fam facts: oa wag Ss Peer

TAOPTSACS OCA TAMST AC FA ATA

CBT aisles aoa uv B2cAS aI GNA SR Bla t

faqen, waenin car sels aniqenrat san sane sna

(idealization) WS FowUR Qe sly Ayelea |

Crcaa Teel I GA TSA AT SF] ALC CA GI AAA

BIARSTE SAG HUela VA ; MIT VOR AR NM BN AVA t

Sara ca sate Peters sie afer wn oc Ba ale Hae

SCAT HS | |

5-2. mem weryiin facts cca fadocna asa WM sAe
(Newton’s equation of motion in a moving non-inertiad
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frame of reference) | 3a @ O aa O' geile face wiay

GR OF HE SE BIA P fees ea-cosa zee r 6 r’ | O AIO

O'-98 BHa-ceea KR, whe OO ZR TA BMH

r=<r +R (5-2,1)

O qaiaqa faces aovin a ae wat O' wa A BEI

ARCH ap BCI Sleaere | «=P fay Hom Bar PS wrE Gar an

v=edri[dt 9% y'=dr' /dti 5-2.1 aalieay ¢ AAC BASS

Sig v 6 v'-0F WS mem AW |

dy dr dR f .
va an dt v +VpR (5-2.2)

UTA Va TA O ACTH O'-05 AN FAA |

ye GN PAM a @ aH WHS BAA

d*r _ d°r 4 d*Ra= ae" ae tH =a +&p (5-2.3)

aoa Tacmreca (O-Sca) Tabor stela oniieag seer
d*y

m aie F

Tis Trcerers Bal Bars

m as + map=F (5-2.4)

OUCT WH AACE F Cores ate eiaca: F Arar: wate

Soy oneammias PACHA Ga TaSy aca | 5-21 BAUS CN AA A

Fo FTA MNAMHIAS FAY COACH US MH! Weed F ifg-

fos aise | |

O' faq O Tay areas yaaa «lee ag=0 Baa!

aw Sex oak Tabor wel sallea aces sara | Ba

RUS GM IA GA As AUST Os AH Ge BAT ACA

STCE TAKA A GM aslo qoYA Ber Uagice aoyT

Bae |

SMS WH A ays) ary vine sect 5-2.4 gees crn aa

d*;' .
m a =F — map (5-2.5)
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a alee 77 owls ara frbor alkene Te, fey

F.0% AH BUCS F—mar AAG | — may MMs ‘els wy 7

‘sm 4a (Fictitious force or pseudo-force) 4 FA! WAS face

Gra awa waleae Tareorsra adieace: TSS Cre) ara, Tews aye Aces

AH Socay Veils sey 1 Slavs AVA | MHS Fe HSM facarsa

SUR Say ; Ca aaa manttas Teargiowe aa 1 vias Ger weroea |

amet Zoe Sreacwe aq Siac wT enlace wat @ se ESA

BAA TS ot waa wells wea fem oaa gle ska vas

aa Gare @ APT WA WH GA arm sizaa aa sells

AT WAPA TA! aGlA MOT Aas Sov ar wn ami

TO & wa Ae Sa sl Waa AOA wer o ay

SISAN SI wa see a: Tela wears Pelee a afe-

SCG (inertia of rest or motion) Tawa Jaca |

SPT TE ATE OR sels waa aq Teorey ae SH AH

SA 8.9 VA WCAoS ABATE |

5-3. JAB CaA (Rotating frame) | 5.1 {bc x, y, z Oa

x,y’, 2 geiG face eres ; Sey OR AMS AR wae Aaa

Faf \

y |x’

5.1 Tou

GE TN WSe NA! A I CORA BET Gon wae AA AM

FATT FV, es Conenyier wren 28a | rel AA

A=A,i+A,jt+A,k «= (Bibtes Tacw seca)

=A,z'i' + Ay'j'+A,'k’ (Toies Taraes)

Wl Ie Boies facpros Tex eice aac oles facmrsa Oz

(5-3.1)
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acca oo Cates Cac Gfaceca | | Pyaets Riss copay ATT

al afam SACs

GAL 5 i+ Ayj+ Aak (5-3.2)
dt

ae am aise cobayia Pyros ACCS ANC ARS TWAT

afer Tatas Zeca

GAL 4 Ai + AyS +A, k)
dt at HN dy dk’

am Agi + Ay + Ask + Ae’ at AY at +A; dt

(5-3.3)

Ag't + Ay + A,'k' Whats GAB TATHNST ACA ANA ATS

At Maa AAI af BA Gal a’aldt Teal qaraa) d-a

ace wins (’) TE AaNg gas facrwea weiss BA FRA |

Gan A+ Ay¥ + Ask (5-3.4)

rare GRC CAS | GAS GAT meas gaiS caters I

STN AACA AT FIT |

1. Bary wemlorw a A

ee crm fen ce coda Ba Pet Gar AMCe FART AIRS
oiaaSCAA AIA

aB xB
dt

Tal FA, HS facerex OG Bw (5.2 fon) Gasca, ok BE
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Srey wipe SF | AE (2-6.2 aan) Tiam oc (Vete aipenens

as Bw B8CS B-a fers qaae Gq OB-q Utescy arnBra) |

THM

aI - lim OB = Bsin0= | oxB!
sto Of

£2 2B eco x B (5-3.5)

2. 5-3.3 aaizacat i’, j,k’, CPAYACS 5-3.5 wrrs ac

sia Taoty yale mS |

da _d'a
— +A, (wxi')+ A,’ (wxj)t+A, (wxk’)

dt +UXA (5-3.6)

ae Hate acain sface aca aitace aca GAS GET ACTH

HACIA AIRS A Cosatoa wilaascaa za d’A/dt, at CAA GFA

qaqa oa Ter ay nce AWC Ales Gara alate aA

OxAl @ @& wat area seq Pee aT AIC AO

afaaecaa 1d dA/dt |

ive Baal 5-3.5 @ 5-3.6 malea gators calters ya aforn Geary

alqaia, wa 5-3.6-78 cafas va ora sae 5-3.5 Gary acy TAiRs

we! «6A Pea cosa Bate d'A/dt=0 Zara; say dAfdt=wXxA

G4 BIS §-3.5 AMAT |

5-8.6 MMSAcA MBAS RH | 5-36 alteacar d/de wat

Te GR Fe ACH BATAA_y Mates elem (mathematical

operation) qami d‘/dt Se GT ACTH By oem |

d|dt, d’/dt ASS (symbol) Zick wnfates aepas (mathematical

operator) | wx (Bde ‘etn FH’) ACHSUSS Nites ASA

“face Corel ATH

daa ante” (5-3.7)

5-3.70% 5-3.6 waleacen “ASA (operator) 4% NA SA WES

A 1 | ASAT Cl CST COSTA Gos Tam Slavs vcs |
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A coda Hine 00-2 AaTeAM BAH Ox o-He ANIA AVA |

BR wx A=0 BRA OR dA/dt=d'Afdt BEA |

5-4. YAS CHCA CAI 'S Ha | WA ta yaw o hea aca

THTY OFZ ; DH ATV aN AATSe MA | HE GTAP Taye a-

Cosa r COR GAT GE RE | 5-3.6 Faery Ga Te GRA

P Tara cast

dy d'r
aa Te !

Pea ceca p fama wae

d*r _ 4 (dr
dt*"diVdi t?*?

-(5+ x (or +oXr (5-3.7 ATI CFA)

_@’r a

dt® * dt

= TF 4 wx (wxr) +20X OF oe r (5-4.1)

d’*ride* 7S Be ar AcATe PTR WAI «oo x(o xr)

aimitocs 486 wifereee «= FAs (centripetal acceleration) et |

2w x (d'r/dt) aletorse ae ceiaeia we (Coriolis accelera-

tion) | (d‘e/dt)xr aieita wen @m am Te; cote ct

Pax elec Gz a AR P| 5-4.1 ANSATS WS AAA

catfaefna a (Coriolis theorem) 41 2 |

5-5. Gas cacy fasecan tera ya eicatt! fax ceca

(apwin ara) faeorry faola ama 47% eka md*r/dt*—F |

AS HORA GAB GA BAA 7 BVA

r (oni
d® | d'r da’| wm lip tex(oxr) + 20x ata xr}

7 (OX Kt ox & 40x (wx)

7s ’ !

a ms. ~ = F-max(@xr)—2 max om oe xe

(5-5.1)
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GR AMPA BBS CHA ATS, VIE AWA (F) ACH Feasie ‘wel

a art sia gae are facia Teele aca miates q

Pex GRA Tl WSR TT) aS Ves FerYleA—mw x(x r),

—2mo x (d'r/dt) a4 —m(d'a/dt) x v1 SacHa AUATTS “HCA

aay (centrifugal force), oa: fachaitre ‘cerfaeia aa (coriolis

force) AA! Mascaa cations can yaa seca Gole aaie as a,

ae WAT Mam SA am az! aagiacs ‘nelle’ afeara sre

5-2.5 aalsae Hrs BATS SATE |

5-6. watfafate Jag CHA (Moving frame with simul-
taneous rotation and translation)! 5-4 Saerr <sTT

gis « faa araa qafay aaa sfaaiea | ge aura qateya

Aa anfacea Te Se SA BIN oF Vw Benoa saa!

5-3 fo Tea arama sala O HCE cor P Taya ya

Coa r, OR FAS GR Tayo AlAs Sr | OO AMS

O'-$8 BaTSsA R, BAI OO’ =R | OI CHUA

r=r+R,

TSAI a a a ar tones gr

we AEE sane)

(0) (4 dt )+SR
-or | dr’ ter ‘ oR. (5-6,1)
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GIS GANA TUITYA AA MSA Sey BL Ase Biwine mF

(d*R/dt*) Je FACE |

5-4.1 @ 5-6.1 AIBA WS WA AN SA! AMES r CoA

carn ae 1 Teslaiers r’ GAS GA BA COPA!

5-7. Jay OCS tSlq WTSI] (Equation of motion on
the rotating earth) | *fedi Tay OCaa-alea BCH aPOy ZaT6

ma tains os mS a! was ils at cree

2/86164 =7.292 x 10-5 GTR | ATA BMA BW AeA

a facta te Sa Seq Gare ae os arcacs Pa

afer wa sia wT ag fRomes Syba Alee yiacece |

ok corm Soom 1 Siac ACs srela aallsaca yt fs Vaca ?

2 2a Ger Tara esis Par Tacerea Gem was | Bor

HA OBS AEM WAS MA | GAMA PAay O graces, 2-H yea

wrgen wep Gea Tare ae aa git wa (x, y) Zee ANC |

@ feats we Par aeagia aoc Pea are WA BlaTS Zara |

wa Tacerotaa aiay O' fathers Gana Ss Ma 1 | Ok

Baa 2'-weS wo Gocaa Tacs, x-wep aesla wwe Gena (line

of latitude) *@ THT, ae y'-GH COTS Gay (line of longitude)

Sea face crea are (5.4 fos) | Bas x'y’ Ga O' faqs aquine

CH, ote sep feats wisn sale BBra |

Ty sq Eycba sre cH P Taare (5.4 Toa) m Stat ative

5.4 fea

wy BCE SKC CH mg tig Saar Sa wa ay F-e fem
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Sal wee O RU Pa WA CORA or, O' ALAR rv’, Het

OO =RMmaMs! R Aes anand

faa GRA m Berg sola ATA FIA

mo omg+F
at 8

5-6.1 waisae 2805 dr/dr?-a oma AM GB Aaleac AeA

r OR fam vee mallet wea | SIA CHU ot TR Pea

sweaq 5-61 aalteaca (d’w/dt)xr’ aia TA A BRA!

ORSUA MS

d’*r' a'r’ d*R
mos = F+mg—mwox(wxr)-2me Xe

(57.1)

d*Ridt? aims O aceocs O'-0a wa =O Ferg Pe araa

O'CeRsind (5.5 Ta ca) arnds Jerry sca O' fayce

were 2 RR Oan/2-21 Brea ee C orfedla araea BRA

Gow) Bre O'-ay wa Valle (radial) wae Sam aA (3-7 VaqRrHA

oie Cry)

RO at _(@ R sin 9)?
acer art Rsind

5.5 fox gacs weree Cal aaa wx(wx R) cobaica afeRqy

ried BIG] aCe THs eC UeeT USE) weet d*R/dr*-7

= w®R sin 0 = | wx (w x R) |
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AMC STA w x (w x R) Tahecs ont wx(@xr’) Wor Ar
Ba) Cin Slave GN wx(wxer) TA Bes 5-7.1 wales

SER HOH

d*r - - a .m ia F + mg- mw x (@ xr) — 2mw x ap (5-7.2)

axe gas ech awa aaleay | Ba ears Cre Ta Ss faa

mice Be Tavira Tawa aaa qn wR Thee Tec AEE

TA WIS -~maox(@xr) aa —~2mwx(d'r'/dt) sae aq

wats ona sims 28ca1 Bee sents acy a 6 feelais

cataeter ae (5.5 eyEEF) |

ok wets aa qetca fam maael Ge VeORCT VITA FI FAA |

d's’ .

5-8. Afeha arascaa oricsex 4H (Centrifugal force
due to earth’s rotation) | WIC BORA ACA Favs CHA

aa arene faye SSH A —mwx(oxr)aa ology aed

slicer uieccy op 2806 atigcaa face 1 Bare ATA mo*r sin 6 4,

SCY Wat, mw*rcos 2 BA P=_nf2—-Al rR WH BUF

arms: mo*Roos dé alan wan faye (2=0) 2am WA

FSH COT 1 BINT ATCT SI Fea, A CAYTS (A= 90°) Ara

TWA A Tt LARS we Tey aceon 8-1 cA tM

SEATE |

woes aaa fem Gace Gace mg acae AC ATU TEM

a1 | «GS AA

mig ~— x(wx p)}.

am aed meter aim Si Bg! Tey UE WT

USA BISA HA :

g.=g-ox(oxr) (5-8.1)

Aw IN Tis SE g, | Pet CRA CHeTG ( oF FIG )

ga femcaem eet fed Gea crencd a fen wae

ag wie Tam aa (5.6 for) | Eyes w*R—3.39 cm/s* ak

g, 2m 980 cm/s* 1 (8-1 SRT CTY | )
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Prmeiy yi 28ce oa ata sia sores acer alters

Tim Tl Wa sen sea ‘ae a ‘ae’ an ales

b
-&3xGx®

Rx

ale’ £

5.6 16a

SIN Aaa wigs fengivs Faq Gia Bc Fy AT ay

TH BAU tacos ok AA HN MA «Urea IAS Aa GSeriay

aati «Pea facrersca ary otee Te |

wie face Par wiem sa Sy FAH FSA Flac caret

wyq fia cra store (centripetal) ara wlaw ca Ae |

GTS Sy HTS AL GACa a I TAcheN LACS CHT

tela sence ares calacaa: 82a aream feta aera asa

afore ance front ana @ farts cm am Tatars Sacvwce |

BRS NE Te |

gre fapreca freucra ela Ae gt OM alee Voces

qq wasn Biase ant yas faces cerpvia: favor

AG FETA cere eral TACTece emCaTEH

5-9. Catfref 2 (Coriolis force)| ge farsa

Bree Ue TS VA ase sels zrcry cq Ou carfiae§ia

qa wae GIA Wa

oz — 2mwX
d‘y’ = d'r’ = ,
a am at x w= 2mnvy Xw (5-9.1)

ee a aie, ae w=0 Berm, a lactrece ance) Ft
Taz eigen, wale v' 0 ca, cHinein wy Or cra mT) | Bat

10
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CN vo Pe OCEANA BATH vx wn O0 BE; Gane winele

TCA Ni MTT |

qq Urey sa ca 6 aie fra Tahe ocr BTSAy |

Ua ACG FS MVM one safe wey wegia Care caian

wn sia, I Sn wera alogy ale vy’ ware «3 THs

RH, SE BAH Jo VSM cHiaeley seem feaEY creer

Se ME AA Se Si Nn cosa Aledly Gar-wisq

aga afew cm wie tea Gay inela wea wa

BUMS ANT GAA AAS il A! Av ak y' ow

THIS GI O RATA AH WA 2mov' sin G1 w= 22/86164—

7°292x 10-5 rad/s 2G AMAT CCH Wed Wy YI Sy! qa

100 m/s xémme c@ifseia sac «bay aq 1°45 cm/s* 1 Bis-

She WH g-A Ges 22) AA, TH 102g |

5-7 ayant Slnive x’, y', 2 GUE (xo BPSIs 4,

ye Beas Coa € 7-He wo Cowcqy Tres) ciseier

wary «Cote Haree alae Sn TA; «Belk Swe A eBve oF

feq wer ot Gorey aerecy 0, w cosr GR wsin’ | v-G

Sree JUST x’,y’,z° | WSF
oy og

2y xa=2 y’

0 wcos A w sin A

ORE STA KC Get

9 fucs 2w(y’ sina—z’ cos 4)

Ser fare —2w x’ sina ele wise fats 20x’ sin 2)

ame Bocaa TATE 2wx’ cos 2

tua cnend 2 fete @ wie cnemyd a facnive stare

Ba |

Bae MSc caifaefa acna far Ty ea, A an fais
xcs fella ora erg Taoa free sary aigtece | ace

xay'H0 ore 3 facnide ait 1 Ree coineter eae tHe
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SMT SAG Gey eeior aA ya aera, elle corizeia eae opines
wer | os ANT stam sn wa sie f= — etl Bee
camel] = a,,,=2w gtcosdi Bare wea ft AOS
nareay Stace coinela aca ea metas Aa x, oem aeTa

xX’, = ggt® cos A.

h Ooo BBS Bn Hig = J Dhig | waa

x’, = jog (2h/g)# COS A = 2V2 (fe cos A
: g

or ae Tagg eT lacey Aaca ceil) | ok EIA ST

100 m Bg ages miwre Gara yalacea Fars EReq a 2.2 cm |

aw ATS As sy Wi me wwe aabea farwy aeTins

ARATE |

caifzefa aq Ai ete Bega wea Baa ofapa

MGM Bai Gar cen Gaa-arecr cam can glow Gara

@igela wa vixeg BRAates afer com fae there

wpe false sata aga al Gere Siac wa Pyaar aan

UH wSeaq fare cent aTesaa (time of flight) qc

ANQMSs BAI Gara coed @ ABH AW) Gaa-wiars veaiaw

SF, Sit aea Goa caiaela an fem sa a Tae Gree

WPS AA | | - BAITS AMA GIA OA SICH Cal as ATO ST PBS

core fem Tarts Tacs 22 |

— Seats sera omere why (Gulf stream) wie Bas

Ca wage sa atom casei aes feara Sxl a Ata | BRIS

Stace chen ae wre Ge ales ons, sae sere wis

fe wer ate Ge aa fan ora ciaeia aa antec

Rca afer Bera Mts Bae cat BSS |

eragien fascia cae aiiaela am ism cm at

AN FACS TS Agese Baa fen fase eat

aac «Gea correc qf ray aravs | (anticlockwise) @ WT

creme’ afesnas cai Sex cree’ Gua ay,
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ome aie corancd afee-nfor ages ss Se CR CHA I

fas cafaeta aca ena oss Gargaa orem 2aa |

5-10. BCStA CATA (Foucault's pendulum)| Fart

Cains BH Sala Alans coarser wah MAA aT wT

atetaom ame yiedta fae cee masa sq em sfan-

fac | 8 mabe Ga BAe aa via gins mea waa

OPTS CHAS FIR 1 Bees CHAS Ca aM aa Baa fre Sal em

AIS | BCH Del Maw cress Cass 2 fac ae forces Sa

Skg teri omfaca 1851 ysice seca FATA ob aa Tota

A MS Barres Baniauary Tara Cedi Ten 67 Tas 1 | criAstore

Tey 28kg eotAa ss sicaa corn! Beas Ada ceatar a

WICAH TAOTACT I WA MBG BLE SSI 79 HS aM ae Szra

fre 30 Ge earaa An SM ase Treat cums |

a, Cal CAS HI Caw Sa cHeTza Teor Fas cn

Tea cara nianhes aries Ca BR BITS VTS Yisal

merece | aye ae ors Gace 24 aor ceil FAH AAI

oma were 861 art 32 a1 Gea onary Gm ets

faced Tacs Greer caro aTenaTs (clockwise) gia Cr

a | Pe ConeTICd ARTA TaowRits |

orn Gm ayieda medegine aq enorera Tawa face

fam wal Creme wlsay fem sa AS ‘AST AA AAA

fag 121 GIS Creme Glam aa Ba coineian aca faeaa

ma mines fam aioe faces ayfedla alee cara tiene
CUMS Ace MTT A

ceineia yr (5-4.1 aefieas) gaara onan Siam Crem eer

gina caters can ACEC TT SM aH) BaKS CHCA

TSN ATTA ANNA BSA WAS SA a! cHrenea Gora fears

we Sa aes ateyie 5.7 fo cra eeare Ss

ere faced wiey se onenes yemiey By AH

fae cnereicet am wee fay 41 onecaa Tas oa

enfaca fored “Redd AP=r ies ayes Se alsa |

oferta coins ae ceo AN ami Cee Zon tM T
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ek fore Gra afesty a mg, wm, cress avis ilar
5-7.2 6 5-8.1 aaiieay MPT

d'y?m a3 =-T+mg,—2m wx =A (5-10.1)

AUS OTF OTE aT fac Bay Pax TahSTE HT CHTATSA

TO AMPAY FES |

foe can d’ridt=v' AP GAM! Bray ite aw

r fam facie wea salieri fare we « sqelis 2

Coney Si Ba ae @ilaef ana MA YA ce ale mg,%

BTA BWI Cast aw Gone Sew sare alas aggias Gorey

cmaacia aliens) 2zia fers crmaca fea a eniem gfare |

COTAASTH WITS SIA fareersa AB Sew Yara wat OR) ALN

Cormaca faq eifaca, wele oka gae ata facimers catnein

aera aia eagins Soren cieca 1 ok Fatiey Sat

Saal foe (*) fam queda aa AB uum tea elles cn

aig o* | AB SCH k Biss coda Bea «2 alles can coms

w*k 38 |

yea fares wwe Figs GR cota ‘ised IM

d*/dt fam Fam 5-3.6 Aaa WPCA

a'r "r,s
dt dt +orkXr
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d’ a’*r d**,

. de de

5-10.1 Asfteacy d*?n/de*-2 ma ABTA ON

d**p

dt*

d*r
AF ——— + wk x (@"k Xr) + 20°k x 7

r=T+mg,- mo**k x(k x r) — 2mo*k at r

d*r

at

m

— 2M x +o*kxr

=T +mg, —mo**k x(k x r)— 2mo x (ok x r)

— 2m (w+ o*k) x cr e+ (5-10.2)

cosa fan serecet faan sepia (2-7.3 BacogM cre) 5-10.27

Uninet wey @ ost mk Sr aH fate Garo ensi T

OR mg, CHVSHA TA | «= BCHs 5-10.2 asileacay oratacea sew

bate me Caweray 7a; Bara Tame apelas Gorey Te 1

ary ncHa d*ri/dt aS: AP GAY, OK Bl UPSAS | w+o*k

apt wpetis S80 om anive Cawordy aia ow feels

TAC CTSA UO OAS iow am aq fem

STAC Al

+65"

5.8 Tea

k Gem aia o+o*k ates aqeirs 2eqa 1S Zea

k.(@ + w*k) =0,

@ OA kA TAT CBr O Are 5.8 Toa AACS ora 88 Griese
WS HepAca

w* = —w cos 9 (5-10.3)

A fanqa crm (latitude) 4 2801 0 = 1/2 - A os

w* = ~w sin A (5~10.4)
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w* aimee oniarnhts ACRE KA CALS CAAT Etat

colts ani Geax cmon faa fers creat Bar onaéa

wiperqet (clockwise) crygta aaa catins aan cota fee

—-k (8% 2 TA osin dA)! cree a as mE OAS

ANA MAIC

T =27. 2n 24 ot
@ wsin a sin A

ary

1. woyla o meroyta facrerces Ss ar ?

AM BA CA, CA ASA TACHTSY OF AAA ACTH BT ACN SACTWE

Srna was eodty ear Garis aowty Acq |

2. ‘aay’ aq 6 ‘aera’ ara acon Te > wale arma fom cay BAR

mn ora Sra fem Fans Fer |

3, Taya ares 6 Gas GN CH CURCAA TNA ALAS omfaaScqa areaa

FS BWA Fa |

CATA ARICA YS GPT FATA MS (CATigefer Ha) faelH aH I

4. gre arm fatorra foots ae scan sfam wale anya of

ITN BA | :

5, yas wee cory Sorry ela Alea fe ehcq > Gara oats serylery

Tam Meron Fa |

6. Seb carn aga Og ec AT CHIN AAS BA? gra fama

Te fe wor garam ae) free cael 6 CHAS GEA TA FU ?

(ALSS—8.1 Veeret cafes ae 1)

7. Smcha See ors Aya Ora cortacian ara fem acon Fat

h Saw ACS Sh SAY MS CoM TE ahsa mace CHT TAS FOO

Wia TEA Fa |

8. Ba crerea oats ail Fai Creren gie CHA Mat

cory fare gira rem ae ey ware gine Bal Fe aaN aRA
aA Ba |



ae Paco

BpIaga aforaw4a

(Dynamics of Rigid Bodies)

6-1. Boa) ce srenies saying maine pw HIN Pea

QE SCH FAS WH! Aare! HPA Sy Mle, PA AWr-acAeA Cy

Cr WA MFA TN MASA aia ae! Maan fae Aer

GMS TIT AAC BN LAA a Bemis zy aT oF

oraet Aterarrs (extended) ypaga aTs Ts aaa BBrq SA Sra

SAMS SAT! oF MST WN a WA SuMMSS sry

HAT FAG NSE WA A! A Biot Fy ANTE Ba uoTATG

SCAT |

AEA UTStar Ait as Axe Ty Ae Baa ace

TS! OQ aia BN 08 ate Aer Teg callers oneal

BAA G BAP ARH CHCA GLICHA ACAI COTS |

qe sores serch aterm see wiser serch ase

FH A wnins Barre cyl Wawwe ecaeni BCA

wos wets Teera Siew aca Ae WAS | aa AeA Sac

aTSHeTS (4-2 uqUEH) 1 Rew aA Te aaa Temisra

GUAR SA CAA SAH ARS MN ov | 4-2.6 Aallgaa, wreife

MGR oF (6-1.1)

INS wes! M aqq ca, RGaa Sacer Brecest C F
AIF ASH WHT CoFA HATS |

favtats catfers caran nears (4.5 ype) | Bae ACH eT

fay FC GA Wa an cites exc wa Rize

aise Mt wWwlor Com faaefin ae aera @ faq acre

Sracet ( 1 Ute) ARTA | «6h Cis (4-5.2) aaleacm Teanag |

AMSAT TV
dLaL oN (6-1.2)
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Laren cm Per fay aoe wage and cota caifes

SATA, AN SS Tay AICO! ORS Ae ONG Cees ss fan

A SOS MASH CH Gocaq Alsace L ae N-wat 2 wewe Coneny

ABTS VAC |

colfers cao AWC 3-8 AEH CH HEM Se] gen BBE cayier

OM Oe oie Gen Ca! GA UH BASIS TARA

Gates cay CSF & A UH HOM TA ae Grascas faced acw Bera

wis ealy aes os Be mer At AM FAB «UTA

wera cela fry Ore aa fay aia apa TA ST EA Ce

ait r RH, Sl Baca 2 Sengq an va AS r OR Srasena caifos

CA H-7 HOTS

v=oxr (6-1.3)

3-8.3 aalleacy 251 Geos AAAE | | GAT CORA «TS arse

Creel ST Bq Aa |

SHS AAAS! A Givers Taos ear asst sreenos Toa

TOT SI BN AI—~(s) Pea oem saea, (2) Per Fey mes

SMHsqy G (0) GAY WMS |

Wwe UTA @ fur seer sites Ga ao Bale Tacenecea

cea sii feats facenes Cee @ aa faa (Apna

Sarat ) wae fates sao wat Toate facmeece @ fay AOe

RoAgIvA caifers faqa (orientation) fafes gy wear AR

Tome BBA aA! | APTA STE fay Pen ater arose ae

foa, qaio faa aifacr aa as, @ crea wabES am wan Teale

fay Pus miece CH ASMA UTS AI Vee WSR ACA AT LA |

(:) fea ace aiaGa, (mag geio Per Tay O ox

O mcors gare efecn, Gel Ae OO’ wrm wArss BAI

Siq afer aren Ac we ae acer yey O-w wx

Z-ers OO' aa arm, ox ek oem i CS BBM, O Tey

AAC ABivA CAG calters SACI

L=DrX my = Dp X mMoxr) (61.4)
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cosa Tan qc (vector triple product) TAT WALT (2-7.3

AT CHA) 2 |

= Sm(r.r)o—2m(r.2) v (6-1.5)

& OR ro Teel ce O Tam aaneca, -OO' aele Z-aCw

1-07 Soy L047 FTA

L, = 2mr*w — Smr*w cos?

= Smur® sin®¢= Lmw(x* + y?)=Jw (6-1.6)

[= Im(x* + y*) abatccs OO’ SB AICHE ABios ‘TERS

al BVI SIGs (moment of inertia) Wat r? sin*@=—x*+y"

APTS MISA GH (Z-HH) FAT m GAT FTA TACHA AVA |

O at O' Tacs Pes ate a serene ca fem ser

Sera OO WHF SA TAF WUC A! Boat areca aghos

WAStAA AMSA 2A

dL, dw
ae = la Ne (6-1.7)

HAA WS MICO OF BVM AACA AIT | | Fay eT BSI

SAM SIAM VSN ST wAsA Te sar fase wrong ( Par

fay Aor UICC) Faylers oe Pea vfacae Bara 7a Tay

Gl BAEC | Sierol, wrlTazscasy AMA ASS Bead (Pass course-

OF) HBTS OE ACT ACH |

aa Pea ae NAAT He Cates ator ACH oaentod

Raya yrs TA Cee] ATA |

(2) fea fg micvicw eaSa! agica afer aaa agit

anes Pet ea fay ate aan feats, we zac agit @

faq & GA UW USS BOG PIT) LOE HNC ACF

aera ; Gare oa ‘Sea 2 “ATaas’ Gs (Instantaneous axis)

afea i after sag Gm fear wet ay afer asit

Aios CAA | MACS (gyroscope) BAA GA ative

Grea ; Sarat Pualay onacarcwcna Saree |

*OMTEAL AYM CTHA OMATCAT A’ ATS ATTN AISS BCAA OCIA MGT

ATE CRN ARCS MCA |
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a8 ae afscs ae Aen fer aaioa BEA Bem aA
CAAT Tas-lantcng ARC Jay AA t- fate‘ara (uniquely) «&
Tear Fanees ey faacoms foals cM HEE GER! TE |

6-14 ayoarr ahs waerdta cereryiey (Eulerian angles) w®-

qn feato cr) STaTCHT SII se: ok BOT ORE

eTara |

(eo) Sate Whe) say afscs yoga arom Aen ea | Gerwa

feats aac @ feats qitea afm om ami «qn afer a

CA FRCS aels Cacsrsy FAT wae Sarwan SM FVM BCE

TASCA TPT | FAT 6-1. ae Act] 6-1.2 Aaa acETER |

ala aa, faceo aa, aft, giom-se ais eefca afer sen

OHA ae aaa ater waren wets ian Wasa BTA ATCA

rae Alege wasa aac Tey UES saa |

6-2. WIST-SlIAs @ GIST QtSH (Moments of inertia and

products of inertia) | 9484 BGA fart SIGI-SHFS 6 So

URE ATCT YATE A AQayl | | CHA BCH IM GPABA STCI-GT

TMG M WE BIOS ABA ATS Sera ArH at @ Sens Scar Youre

ANTS FWA! FA SA SI SF m LAC MAIS! MH VCS

SA FAG d RACH AP GLP ABieA SIw-Hws

I =Zmd* (6-2.1)

OF CAC FEA AIS Seryfer vars ZSra |

are yerra atts x xa gato oe ACR ICU OTR

faACRISL om CSA GHA ST Bap x,y,z ZACH mxy, myz

mzx atte foals x-y, y-z GAR zx WHAM AICHE A Beyy aw

TT | HAS MASYle Seq Sin Siam AAC Sra

wes yrra=Lmxy, Smyz, Umzx (6-2,2)

GMA Aen AI snazier efacs AeA |

MN MS, SCS TACMMTST SIA PABA 2 SCAT BA BMF

x,y,z, Oa oS Tarecra wise O1 x,y Oz Ow RUS et

FUT TTS VAFHT (y* +28)?, (28 + x2)! (xt ey I me Tea
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Se Blea ae sme aay Jl.. Jyy @ Tes SA AM

CATA

Tog amy? +2"); Ty, =Zm(z* + x") ;

~ gp 22x" + y*) (6-2.3)

Vyas das Tey AUR Ye, 2-X OC x-y THM SC RA BA

Fal MPAA

Iy, =Zmyz; 1,.=Zmzx ; Igy~ Smxy (6-2.4)

apaga o7rme! afafeey (continuous) @iec CMRF TWA

FANSH MAWG LCA, Belle leew [ (y2+z°)\dm ene za |

FAP AIT ABE Blom eq |

6-3. Cl cata macailts factrere cl cata ACW UTET
QTACSA ATA (Moment of inertia about apy axis in an arbitra-

ary rectangular coordinate system)! “IC We Cf A

farce ser fay aise crerea Boal Aacetios facheroa ae (6-1 toa) |

WA FT UA GE |e Tae wernT x, y, z SRT aT

CSI Seay a, 8, 7 GA cos a=A, cos B=y @cosy=Vvi au, Vv

seem eaters wncenes aera ‘THe-copn@a’ (direction cosines)

ae UC SS COFHA a BET A, u,v Farner Toa OC az

Srey |

Z :

aay 7?
¥ Kx.y.2)

& f Y
20

6.1 fea

WA MWA GM Hi Sam ere Ca EKeeT OP=r |
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ate faces ram Soneq x, Yr POE CARS HI WT |

P CS WHA TAT

d= |rxal|.

xX, Y Oz WS rxa-dq Grint cosa yay faga waya mem

qq |

ij k

rxa =~, xX y 2z

A wy

=i(vy — 42) + J(Az = vx) + k(x — Ay)

= | rxa | *—(vy—uz)* +(A4z— vx) + (ux—ary)®

BSAF ACS VPM Wei VCS STAI sei Srey

J = Smd*? = Sm{(vy — uz)® + (Az — vx)® + (ax — ay)*}

= Lim{(y* + 29)A? + (2? +x )u? +(x? + y?)v?

— 2uvyz — 2vaAzx — 2Auxy}

=A9J + ely +v9l,, — vl, — Wal, , — aul, (6-3.1)

OMA Tene lyys or ley Aig 6.2 sa Sates aor

TIS C HG wT! Gs BA AMA WA SN ale A

WH HABA STS SIS 6-3,1 Alea MAIC AA Sal BWA |

yea asiate (Radius of gyration)! @7Gi Stas wa
(dimensions) ML? | @eaa J aiPitocs Faq Ga M(— Sm) a

Cage Hy CHS k-a AAT YRC ASM SH UH, Belle Ha

CRUEL CT ATA

[=~ Mk? , (6-3,2)

oe werd Ta fate k Cries sees BCw (I Cl BCH Rem

Raa) zaioa ‘gee ae War SICA) OR AACS Kk ATT

TA AN ST SA Fey AC LS Sw ATTA A GU STF

abe, aaica aro amee See! emcee ace agica orate

agica enaa k gay wares erica aw gia APS Sr

(concept) ARI we A ace fau-fahrs age fears

PE A Sia SACS SU A AT |
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6-4. wtus Qfert se. (Ellipsoid of inertia) | cama fya-

fey O TCH GM Wa uies Bae ee weet

50m we Ae O Tay fam wee, Tey scwa frp arene |

O fayant ota fafen ues san are sms aerate: fates

eta) f-aa arm 1 Jf aietia mere «aay fafer sce

1 Maasa ae entates Conn an SN A 1 | BICeST Be

OQ (6.2 5a) x81 OO FRA OR=1/ J] WA Osi YATRA

qian (radius vector) foes 441 aaa J OO acm ABior ATE

Bias (6-3.1 alier) | OR Cosa Goren

x=2.OR, y=.OR, z=v.OR.

6-3.1 asta Ger Tee ORX=1/1) fen ga sfaca me

x / ‘x! " '

6.2 Tea

L.OR* @OR* (A291, + el yy tv le, — Bev) yg — WAL ge — Zul zy)

MW U1) =F g2(A.OR)? + Lyy(u-OR)* + 1, ,(v.OR)?

—21,,(@ OR\v.OR) —22,(v.OR)(A OR)

— Way(A-OR) (u.OR)

AM Tggt? tlyyy® +1 q2? — Wye y2— 2g g2X — Wpyxy=1 (6-4.1)

Soraa adiery R Taya norm we (locus)! a) Twels aca

(second degree) wale wl J=Imd* ats wane vfeaiee,

on Ge TW I BN! AM OR='/VI- WT

samt zed (real) age afaite: a ward GF wa qEoR

(closed surface) 28041 6-41 aaieay fam afore aqoe
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pies gine; Sere O-fay anor ‘ae-efapare’
wai O fay tan we agit anrs O fea upg

THR Ta May ALG mem Ta) O-g ales Bfascmcey

Cry Sa ey R An sia OR Vw SG SELFA WA wR

WAC, FA OR~1/ Jf] A 1=1/OR? |

6-5. WICSIA Fey GS Se Yes Hiws (Principal axes and
principal moments of inertia)! stu Bafana @e

(O fam ele Taoerecnd yefax) frm aca Face aaa feats
OH CA AN ala Sao CGA SENS AN CAH am a

wep Toasts OX', OY' 6 OZ aH farm sia, ay os wy

Aas ZarAcwr Soy cia laws wanes x’, y', z CBM,

Toate os Tran Taehe fac erocen Bfaocracua wale xa (facet

@miats (Analytical geometry) ace 2274 2a AlGR BCA),

1,x'?+],y%+1,2%=1 (6-5.1)

eet 1,,1,,/, xan OX', OY’, OZ ace aaica ae ame |

9k Toattrs O THUS Agia “yRs ST STAs’ (Principal moments
of inertia) %i1 OX’, OY', OZ’ we featéce O fence agiba

‘erceia x25 Vw’ (Principal axes of inertia) 47H |

ya wwe fem facts fanwreen sens seer Taare

Vu, vo RBA, 6-3.1 walleacea 371 BA

T=)'97, 45°, +0, (6-5.2)

RG A+ y+ %=1, wena] see J,,/,,7/, oF Tea qa

STW SANSA AASIS VCH TW A Asie eww] caw aS ANG

A 1 WS AM AA CW, GF FM BW SG GAs AHA cal Ae

TT AE GBH AIGA FA |

TU STU RAY TA A Bal FR Raa

GS ATS At Sl Awa afspen xfer (reflection 4] mirror

symmetry) ACF (Mele 4% ATSC NF MCA key Ba HICK

Berm afer feo ofetaw 1S 2%), BR Fe AEA

Rica CEMTaN as qa ow! Ua git ye oe Ae ATETH,

CeMaaa wien! wa CHA Sw BRR TA PN COR

5H, SE] ASCSS TA AA! = ALSACA aTG Set x-eCwA TSE
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ACH MUS x,y, 2 SI HY —x,y,2 Sn ois saw

Smxy @ Smxz—0 Bae | Vay Gal y-weey alow sera safe

X,Y, Z BNA HAA x, —y, 2 ST alata Baw Smyz—0 xara |

TU UewT Ok We ee HE alenT aa ge Up fae am

AEG 2A |

CHER AYA OBS FIN caewcsa FI SA ers wna Gz

fre are uRfos ste wien afeaa oa @amt @

Gr Be CA Be SAS GF 1 GHAI aC FU

San aey PST Ga OR (=1// Teor wa Fa facee

wa | Ber Sef Bfasorreis acm coef Se (spherical

surface) | trys Creicaa Mara Haart cl TT Feale WATS TAT

OB 4 ATE |

we Ste fay O cmeacer UH A BEM cmreacaa ACh

Cia, CUE CH ate O Ait Slam A we 8 UCHR APH

AMMAN Ys ATS AsloaA alow ato aes: wWseq as

OH OSG TN THE Bi Bw we O faye see awe

QA 1 « ALSATMNA Se GF SCH ASA GOW SG SF Aaa |

eat FWA AI Fare Gators Ga ye yen eH afer

M1 AT! aE ae aaraces waa seca Me Sauces

(prolate spheroid), Belle car CHIU Waa AG Be garam TACT

CARA THR Slane we A cme EO fay

oa Cara WN we O faa ar aay <q, Fat oe Ue

GTS SIF ATHCA SA |

6-7 UR SAG CHE STE Bfaorace fat 6 SrETa acHIN

Cree] BERCE |

6-6. (%) MATER Hw @ (e) CSE Sew Ae (Parallel
and perpendicular axes theorems) |

(S) WA Fa GM lates aHiay O fahrs mace famnias

Tacrmera MSTA CHIAPAS A Sarsrg GA Wars z, 7V, Z

(6.3 fon) | ot fase aa Piece Baye m eT

GM SM WARS x,y, 21 G fers yater, aism anew
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Urea GR area feat ow aon wt a awa
THOS rm HTT TLE CHAT x’, py’, 2! ST RT

Z P(xpz)

3

6.3 Tea

XMTt+X, VoPty, ZEEt+yz’,

O faygort X-cew agior Te! Sas

T= my? + 22) = Smif + y')* + (Z+2')*}

= Sm (py? +Z7)+ Sm'y'? +2'7)4+ Wmyy' +22mez’

= M(¥? 427) +1 + B2my' + WzZmz'

Qt Ig=3Imyt+2*) Miah OX-ceRA AAA G

Tear GX" See agA Se STE 1 SAAT A] SAI
(4-1.4 aafteq) Smy'=Imz'=01 waa

TaIo+M(p*+2*)=1, + Ma® (6-6.1)

a(=F* +z")? atiiy OX ae Zee agiva SaceH Cz GAT!

6-6.1 aafleac cee MA, TB (OX-WH) ACTH

WA AS Ss (/) agq Sacer awe (GX) ace oa

Ge sme (1g) aa Ge aewr PCH AA (atom) ART

aaa oad (M-an) yerrata (Ma*-0%) CURA AMA AACS

OTS SISA ARgsat Gewss Fa XA |

WA Sa Sg Se SSH AKT ela GATES STH wR

STU Sas a5 Ma* |

HUSA BS SS yorecana ws Ts eeeq SRI JL, = Smyz

fran fears sa ar |

11
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Iy,= Jmyz= 2m y+ y’) +z)

= Smyz + Smy'2' +zZmy' + yLmz — MyZ+ Lysg:

(6-6.2)

ara Zmy’ = 2mz'=0 |

CN Tyy'=Dmy'z’ G Taya Gy 6 Gz Sey ACT®

aagica STU yerPa Jad | «(6-6.2 ASA] STG QS RwTYS

AAG AM GWA YR RACKS ase aa = MIzZ Tho 7a SA-

RH VATS AMSA Sy ays wean ares yenray | /,',’ atlerie

SHS HSICUT AN VAM CATV MSBM FSA GI WKPeT |

({) WA SA AA Sonya ass Ayer wahgs, uele aaio

AIS ATS (lamina)! wow z=0 Afar SIG AAs 6 Swi

SC AA CPC MIA (6.2 VER CTA) |

Teg= Smy*, Iy,=2mx?, I,,= 2m(x* + y’)

Iy,=9, I,,=9, Tey = 2mxy

TSA Lee aTeet yy (6-6.3)

Bara wel, occa areca Geto Hace wp (x, y) Ha ok

Go BUH ALG GTS HAT Te I.+]yy) & BW Bowes

ceaniayant afeny 2-OCH ACSA ST Seed (/,,) AAA

ZA | BATH NEA GIGS STIS AegTS WHSMS GewA Ys Aa |

6-7. Scxse eifenqqgn HTSs SAF (Moments of inertia
of some symmetrical bodies)! 43 Arg (homogeneous)

mae TSS GC AIA SNES say Gel BAS CH AISA

MAC CI Sw swe wares Tea Fa AA! Tw Faso

CHILAY CHER BR |

Zz:

—

6.4 Toa

(3) carer, AS FO (Thin straight rod) |
(3) Ww Scere, Wom Uferce | SCTE Gwe wiey,

ACO ANTSAC x-SS SC MLS] SHS 2-VS YA] AS (6.4 Ton) |
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G SB0G x @x+dx GaCRA WITS Ox BMH o-OS FBrS x Fact

CAPES We a1 ai WSR safe aes Cred SA p ER
GOTT CA pox OA x-TOH Tay Hw SHS x"pdxl Aww wers

AAI" cal CA Gam sian Carey wagiaa aT sms cain

Tia GG SIO SHS mem sera wea CH / Ske facet

STG SAF

co fe

I = x" pdx

2
OxtS PA BOO HaSA sia dx—-O waa Boca anvea

este Troe ATCT (definite integral) fas =z | SAR
zetia

[= x*pdx =p

zm— tig

SIA pl= M OSA SF |

ORTH Bley WAY ( 6-3.2 HatleaT) ke df J12 1

(¥) Bsr oF elite, wea fence, qalay woe

OPT ACS AM Vl TS alert AAT we

tig
x3 pl ]

BO OT By ME
3 ing (6-7.1)

a=]

le | x"pdx=iM/ (6-7.2)
z=0

251 SIM MCAT SAY | A ke) /3 1 Fae SIRS

wana sere a8 Bi MEM Ws, sa oralay 4 BecA

1 ( 3Ri¢ 14)—1g+M (AG)? = SMI*+ m (-5} AMI |

Bs HST Ba ia favorit seta fase aera sh fee

TS FSA, BD ANS BPI AAA Bam se sas ales

Fal AT |

ant: (1) us fecnma cama oF Taba am wa Aen Aer

qire Garg os ae eke fees fees 20cm Ya wer Ulency) 0%

BF SS SIs FS? (Veas 0°1733 kg m?

(2) GM 7A AN Wer ire Sara casera aa wer Age

A ST BAGS 1 OS UUW SHG SHH SS? [ VSas (7/, 5) Mi%sin® al
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(2) GYAS HTS (Rectangular lamina)

(4) GW Qe ater Hates e cee: 6.5 fea ABCD

CAG ATS GR OCT SH! PO WE AB TEA ATA 6

want AB=a 6 BC=b1 PQA AaeAH Tels BTAS-

qin AY my Bias | eri PO Ree x PRE bey dx
CPU BIT WG! ACSA SIM zB GF Bina oa (M/b)dx |

D __—*#p ;

e~ -X-

° a

v
Cc Qr——% B

6.5 Toa

wie Fa Snyiae PO eke wT ACY | USAT PO aH «8
Bia SG SMe (M/b)x*dx | x=—b/2 eBtse x=b/2 he

aagn abrgiea can star fact ene sie / oem aCe
WSaI

biz

1.. M bd[= f (M|b\xtdx+ 5-7 = 75Mb" (6-7.3)
—6/3

we PO BC BZA AMSA VACA VACA MEA BSS

I 2[= Tz a

(Q) ow ices featata) oe CD isa wie SOR
8 ede ce eh een Minnie are: Ee x-0 ere
x=b HES AM FACS BAA | BST AcE

I= / (M/b)x*dx =4Mb* (6-7.4)
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ws BC Tana xt [=}Ma* 861 ABATE UTE a

AAI SiS 2 FAN Men ass)

UH ACSI I TUNA ATTBAA Ga iene anfecd fats

AMSA INVA HM ACM Te ATV WA ACH ARM Fie

SAS ASA AACA |

oft 1 20cmxlO cm qt 2402 Gata sa "NTE

SUG We Cara Fa Teal BCS S cm HA ACSA HST) oF

BH HG SIS FO? | Ceres 14000 g cm? |

(1) GH CHT 9 ACSA Sea SfSece | AeA USA
GH AVRA ALA ARN S31 MEM ATi AEA fea AVeMe

GC HUNTS AT VP GG Ss Gory () vey wpa

(*/,,)Ma* 6 (*/,.)Mb* i Seo UleAT BewA FO MPT

TACHA STG STAs

[= (1/12)M (a* + 5?) (6-7.5)

OF VS AUB VA SANG AASM Awa AIsaM sews

FG MALIA ST VHS SU SAS Wen WI! WHE ACTA oF

CHT ICS Ste USA AIT HIKEA HH ORS OF WOH

gay 3(a* +b)? ater facela
T= (1/12) M (a? + b*)+(1/4)M (a? + b?)
= (1/3) M (a? +h?) (6-7.6)

ASA OF HC HS Tea Ye BW Biwi SIs (f) Ma* @

(4) Mb? 1 o Bow aut: & fee uleaw sewz

mH aca siqare Taree aly AeA BIS |

(R) “NCSA cater Stes Vf ATS | Ba snreniss
oncea ean foals wees ore afer: woe ok Teas ore

NCSA STG RAC ATA Mall FACT, OA STS VT ALOT FA SCA
ata eS op foalee SacaeTor Ti Ww eet os Tea

We IT, =(7/,,)Mo6’, 1, =(*)1,_)Ma* 8 I, =(*/,—)M(a? + b*)

1, ARS AG ae Saw Sew mA HO BRS Aart

FAY ARGH BI ZECq |

AST UE a Rare Sr MER a BAT a

GR Sw NST aT Ss ar Mars ma) sow fre,
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Grea 2,u,v Barr 6-5.2 mailer oan Be Mem aa!

CHA AA ASA GA GAM A AM Wel (diagonal) AMG

os J, BS NCA Alea a as Ol Sw o fea AeA eS

2 Bp by ATA ST

b
ey fi* ab Wags v= 0

(a* + b*) (a* + b*)

BSA Tac STG HAS

1, =A? 2 ry a A OY 7 eVd TW, +l, +l, a?+b2° 173!4 ra! iy Me

M a*b?z.. tee eae - Jl6 a*+b? (6-7-7)
($) CUASteta TW (Rectangular parallelepiped) | gic

AS M1 RRM Sera cay (thickness) qafea, warm @ Tsar

ATS CHT NH HG SAS GATT (1) BOA AR ASA

TA! Mal BS Ww PO WA CAN c-F_-AATBara ( 6.6 Toa ) Gas Bey

az gave a 6 bi zalrs PO ucweq Ulery MATA Az

AY HAS MS SIS! PO ww Ba A SIA NA Avi

OTS = AITSA SAX(a2+59)/'121 weay agioa oa M xara PE

BUS CLA Mb SIG GIT

T,o= (1/12) M (a? + b*) (6-7.8)

HCN CON A CHT 2-2 ATV BOS STI Bae J, Mag

b-% AASAM CHAN GOW SG Ss 7, TUF

I= (1/12) M (b* +c) ae Ty = (1/12) M (c* + a*)
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ot foq weet agit afer afm 2 fea wat cm O fears

am afro a ows! afar fer gn sceT

CM GPS (b8 + c8)7F : (ct aty th: (a 458) 9

Ort) (1) WAG MATa Ca STU BieromRTw, cores Bz)

MT ST | Maca Taahs carn caret Grea (space diagonal)

HTS HAS BS ?

(2) a, b, ¢ TelaPrs oASTS WAG aga fares corn AM-

arat aaa Gat Ses Ses alsa Fe |

[ ACHS : BRA YM STS GIs Graeq cHemM Wee! a, b,c

SH ACHAT MAS SCA MBCA aetEcN ald, b[d @ c/d OR

d®=a*+h"+c% J

(o) farguriata WS ; OCA CoA aE) MM Bra AN

faoeram 9s ABC (6.7 fox) BC OCH ae ams Aes

afacs fagace BCT amen Aq aq Bias sa sai BC

BAG x TALE Ox OHA Bin am Tse «BC AA Owes a RAH

fea ears cr TATA OR Bis Ca a(h—a)h | ASA Aes

ateaq Gloo sata silat SA osalh—-z)dzfhi BC WF

za0e wine A STE se TATE! «BEAT Ve STO STS

oa(h —2x)x*dx/h ore Freel MCCA TTS! STS

ca (" 2 3l= ; f (ha* — x*)dr

mw gght = 1 wh? 7,7p 7h z Mh (6-7.9)

(8) com TS!

(%) YS HR AUT; SUS AUITNT CSTSN AHSCT STS-
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PCR AM AACA HI Seley SH VATS aT PATH GCE AM AA |

aaa Sa M wae any R Rae

1=ImR* = MR* (6-7.10)

CH AA AAA SIGH GIS 7, AAS MST Vo Bow HE

QA SN AA! «AON SN AE AA 7, AMA | «Boaa

ATA AGM ye WSRY ANA Sw Has MECHA AMA |

BSGAF

2Za=!l a lg=4MR* (6-7.11)

() cate ONS ; tape Bara carey Area Ufeeace |
me SAM earned R zat Sara als aniewcaq oF c= M/nR? |

SS CAS HUSH Aas SI Sie Ae! Ga a wR

osiea anit roa r+dr fae (6.8 fea) a8 zara oa

dm=2nrdro O% 24S SS BER BIG SWS 2wor*dri Aaya

FAT STG SIS rn Slaca Tara / onem AAA! Way

| = 2x0 i. ridr=2n0 - =4MR? (6-7.12)

CSW WHT FA aa ON AA A SA WA SG Sas

14 GRR GUN, Tele

Ta=3MR? (6-7.13)

Se SNA A VCH ANS SC HA FAC ANA VOT

3a examen facta at omem Tea oe me Ulery GaR
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fern Tem cmt J =3MR*+MR°=§MR® Bi @e oTeT

BIA OS ANAT ZETA T= EMR* + MR2m SMR? |

(1) BOO VA! « Aatas Poors aad RX, @ alec ane

R, ZMH (A) BCs ale aca Slam one aa

3_ f omorsdr =dnoe’ Rit
Ry

CST CA M B80 o=M[n(R,*—R,*) 1 THA

f=3M(R,*+R,*) (6-7.14)

Ql CBA ACA SIG SIs Esq BY‘S |

(4) CAT | () BR CAMCAA HB cara UA ufs-

AA SAE TAM AY AY MNCS SI SA Cl HM NSA SARL

R aaa apne (6.9 fea): waeeq Sa dm afar ama mICwA

SC SAS ER2dm 1 HY AAC STG STS 1 OR AGH TG-

SSAA SIG STAT UEC A | Aa OTM RTA

1 =3ZR*dm = MR* (6-7.15)

ais ace v5 ear ome Barr feos army R, 6 Tec

ane Ry {VC VLA MSM A

[= 4M(R,*+ Ry") (6-7.16)
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(4) CRE CAMICAA CHET 'G Baty WEA fSace | 6.10
Torat PO SCH CO SG Ss oe 1 aes aa Tae we

GST WAPYA Al Al clea MS STI St as AT A

CH PTI CST CN dz a PO RES BAA Ys BAU,
NCSA Sl m=rR*dz.p (p= Ata WR¥=M/rR*L) |

POF ATVANA WA NCSA. STG Sas mR 4 (6-7.13 Aalsa)

6.10 toa

9% PO StH TIS mMR2/44+mr2 1 face 1 PO ew AQ APs-

jeTA STU SITET CT | | aA Ca LRT

L

[= 2(mR*/4 + mz*) = f (22+ aw R*o.dxr
-L/2

=7R% (224 R*L) yw (Et. BR? .nR*p (+ ~ M (5+ 7) (6-7.17)

CMY | Rl, AWG aa sary ae alec. adn Sz

Mra BA 6 Cre fs ars ie ae afar Sea

curate zecq p [ CsA: R%=L3/3]

CY) CHT 1 () Ctra MTS 41 CAMs (Spherical shell) ;

SW CI CSS BiH caesar SAM et are «OR ee Ber

caqea 4nR* 6 ATS oss Bip ol c=M/4rR*1 @

CM aA POs alere cares oAayia Ay Aq AeA SIN

wa (6.11 fon) 1 8 FEN GR wear amie Rsind BH

pega | GelCRd8eCTCOCGAACié«Can RR inn. RWG

=270 R* sin @d0\ 6-7.10 =e wpa PO We &

ACAA HTS SAG—Cary Sax (Ara) 2

=27 0 R* sin 6 d6x(R sin 0)? =27 o R* sin® 6 dé
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A=0 BUG Gan EE GF FET aiferyfar cam atacn facts
] MeN BWA! wWsaq

I=2n0 Rt f” sin® 0d0=2na R.(S)-4 M R*

(6-7.18)

(A) facae caters ; WE CA CHA ATA cormace Hg AY Ay
ALUP AMP VMS CUS SNF Gara mica war 6 r+dr

Yi p CUA Wy Bs OF caacsa SA m—4Anr*dr.p i

CHAT AMV WRC A HA AA OA CAM FA STS SAF

dl =3 carta Sax (Arad) * = (82/3)pr4dr |

HST THA SG SAF

R

I= dl 3 rédrange, “m= MR* (6-7.19)

AUC CNPA ST M=(4/3)7R*p |

cneres sion wae Gare fescaa arid R, @ aiecra aA R,

RET WAAC MATA

Sep ped = 88P (RAE Ry![aE dla-3° f rédr= —£ (Ra*- Ri)

R,

= 2M Re (6-7.20)
2 1

ayy M = (4/3) wp (Ry® ~ Ry*) = CMA SA |
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CS CH ES AAT ACA ANTS GewA FG aca Tacefa

ah oem mata facas creer cam 321 2 MR®+MR?

=(7/5)MR? |

ort | jaar ones a acaa afeay sraeqia Aq Ag

TSM CUA ALS Sit ViaM L WCA BAI I SHA ACSA HIG! SIF

dI Aiea A, ae oF dl of can sian & aca coracea J facta

aq (6.12 Toa cre) |

6.12 fea

[ACPS: CH RBG x FAR mMSET PMY VR - x8 |

d] = imp (R*-x*)*dx i x=-R 2G x=R AEB Bqr

APA CAIN Slav J ASM AeA |

(9) MVISTA “ag (Right circular cone) | 74 cent

ye ATacTAA osiors Pea aie wie Gama sighs ym os

MS YAM TCH AI Se GAG BA CAF ES a) Pea cats

“SUS UREA Ue mA on frm sears ahaa sia

C8 CH FSA BCI! Ga OS AVI WE Aa |

eS WH C6 TAS TUT WA Sa Racy mBq oles

esq 2a) esa iss PMY Ro eq Gow HH ate

tan a=R/H 1 eq GAGA Fr R7H | |

(S) CR aig Sw | eA UeHT Bleay Cars CAeqTe

WAY ASM cma MS SA sa (6.13 fa)! weaq fea

satay xian Sar weaecs x oe aA sal Mh eee x WATT

ACN WAN Roe/H | WEA Tay p 8 MGA cay dx VAT "key

Sq=anRx/H)*dx.p\ SN WH MNS a ss d/=



qa Nera 173

} WAX (SWARM)? = dnp (Rx/H)* dx | x=0 S805 xe H ory oF

arryiar cat sia facta ero sre 7, mem BC |

eno me
1, =inp (4 )' tf xtdx: 7 p RtH= > MR?

(6-7.21)

(4) See tery AcE 9 ata SEA BPSrTS | ITS GITNA

TS CNA MNCS SIT BAM ACA Aor TAH ACA BS Hws

4 GAx (Ae)? = lap (Rx/H)*dx | BINS GOH MCT STG! SAS

dl ANVAA OKA FO AACA MEN ATH |

dI = tp (Rx/H)*dx + mp (Rx/H)*dx.x?

= lip (R/H)* (R*/H* +4) x*dx

c=0 2805 x=H PMS oh Abraier cain Siace TACHA aru

alas fg AEM AWa |

Ta=}np (R/H)? (R*/H* +4) H°/5

=gis M (R2+4H*%) ola ($+ 2H"/R") (6-7.22)

wey Sf ano) ater an sega widtaqcs sega oe

en of sceT ule @ cm gfe mera os—ad foatt

ome 2 fans ear ae alata SB! ATG
afaocaaw, iMiegcs Srcnas (spheroid) 1 I Aw SANs

Lal aly HR I,=f, |
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MEST WAS AMT SS TA BS ACI? BAF GY 6 TU

Ore 3-4 See l-erp Bar 2-wreq RIgS GAS Ga 90° cera

Qe! ep as Ge Crs TL =(H2+R*)k, OR Ba THF

Gray a= RIL, w= 0, v= H/L | Beam 6-5.2 Faileay BANA

TAC SGT STAs

Ig =(R°/L*) 1q4+(H?/L*) I,

Ort | aa aI Cl ANTS gq Gow Ga Slaa TWAT GS

era aa siidfagcs are Sfaece: conefta (spherical) Bava |

(vu) FSA GS Westy HS MIF | re AWA os VO

ST STAB MAG AHL AWHIGA SIG STS FETS Boys GOA SGI STS

ary foc CASS SACHA SIG STIS MEN BWA) Aaya ame
TAM MAG VCS HATS FATA | TAH YTS CHT SAA ACA CHAT] SAA I

(s) Spt cattery | em ars p Gas Go R APTS Tass sib

CHACHA TAPAS CH ABTS Bey ATA, ate Wa BO Sa

gay OO'=x (6.14 fea) 1 O fay oa xa aie aM

BCH BM CNA STG SIE FS 2A ?

4

{

' 8
le ----0
{

t

i

6.14 fou

TAG CHACHA ST M=(4/3)cR8p i Bion BMT Sm aise

Ga GA BBS m=(4/3)ar2p 1 AHS VR BWW Cuenta BW!

2 wees fad onenea am swe J,=§ MR*1 sien oem

farae SBC FS GCS BAMA FIV BIAS BB05 1, =% mr? +mx® |

SS TU STG STS

T=], —1, =} (MR? -mr*, —mx*
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Gigi 6.14 Toa OO’ wee sion cress ao Sie Bs >

{ Gea s (2/5) (MR* - mr?) ] |

(*) faQCwa TASH CA CHIN STW BEE wT STAs |
6.15 fou PO SC M Sa yaa ToSersra one ABCA SI SHS

aia SACS FATA | AA TNH OTe PQA Hares P’'O' arn GH!

CB aus tizm P'O'T D Tats cam Fai PO Bw BETS A,

Be C faqq yay aaah, hy eh, i P'O’ BBs Barwa

Way BBA 0, he—h, Shy hy |

atl 4 ACB faocvest ace ABD umifoe afem eae zea

aaa Tagan 7S ACD sq saute: ACD BoM ox M,

@ ABD MOA SA My, 4A AE 1 OO AUTH

Pp

pi he in le
Sp aA

BS NN \ TM

Ny

6.15 Toa

M,-M,=M aa M,/M,=(hy—h,) / (ha-4))

sae Gey tag¢era ela AD 1 wes

M,=M(h, —h,)/ (As - fs)

oa, M, = M(hy- hy) |] (hy — 44)

6-7.9 asiea sa P'Q’ Ble ACD © ABD lagers aes

SAS JUNI
_h.)§

Tm, = 4M, (hy hy =m Go”
are
h,-

I'v = Ma (hy - hy)? = 4M
PQ’ ere ABC Togs re sme IM SzICHA ITSM |

I'y=I'm, —1M,

= 4M{3h,* + hy? +hy? + helt, — 3h,hy -— Bhs}
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PO ecm ABCA SG SIS MATS Bers stg ABCA Sse

Gt PO'-at ware wee ABCz ate sme (I'u)o ates

since mite | Cl ATCA CRT FAG MAT oA FiaM PO

ors facta em ame 7 mea PO’ we sere Gz aE
Uhgth,-2h,)! PQ ow RBCS GA GW Hh thy +h)!

WGA ,

Gyjo=lu- 5 M (h, +h, - 2h,)*

ae Ina ('myot } M (hy thy +h)?

= Ty t+} M {(hy +h +hy)* - (hy + hy - 2hy)*}

HAA BATA HR

Im =4Mjh,2+h 2 +hoit+hgh,thghy +hyhg}

= M[(hy ths) /2]%+((h, +h) [2]* + (Ch, +h) /2)*}

ABC fax ats aga aa faye 3M oma cate sine

aq afta PQ sce Gera a sms Im om FIA BW,

wa PQ 2ao aa BNA yay (hg thy), $(Rg +hy)s

k(hy+ha) | ee oT Sms wieenbar lagers for AEA

aus fears ae 3M ea foatt sera mary Alem TCT Fa AT I

6-7.9 Aaa Ha we Os Clas Ace PRNAA CHA MATS MAA |

6-8. Fea Fey mICCe yaE EpAEA NE catits Sarat
(Total angular momentum of a_ rigid body rotating

about a point)! RA fey O mH BA m ST FF

Si CoP r GR Gt CeeR vy I TSI SR RA O Tay

FICC THLE CMG CHUTE SATIN

L=2(r x mv)

ware! TERS ayioa cline Can CGH GD WH, v=aaxr

aTeral

L=Z rx mv)=2 [rx (mo xr)

coda fan qecaa fara wpa ( 2-7.3 wet) Sxl Zao

me

L=J2m[(r.r) ®-(r.&) r | (6-8.1)
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macs Torres cosagion Gene faua 1G en are:
L=(L,. Ly. Le]. r=([x,. y, 2]: ®=[@,, wy, @,].

SRI TAH

rr xX + yP +27 OR ra=xw, + pw, + zo,

6-8.1 AeA GER OT I TA SEH Sonosa Te aN BCT I

WOAZ

Ly = 2m (x2 + y2 42°) w, -— lm (x, + yo, +2w,) x

=W,2m (y*+z°)-w,Smry —-w,Zmz2x

=1,,0, - Fyy@y ~ TF... (6-8.2a)

SHLAA Ly = —fy,@,+ yy, —TyeWs (6-8.2h)

8 L,= Ty e@,— Ty Oy t+]. Oy (6-8.2c)

ONC Leas tts Jey. o> AMATI Way 6-2.3 @ 6-2.4 aaliaarg

ry rem SMR CaIT 7, My, Ig, AUR ry @ 2-H

STS SHS! J, AM Se yr aa ~ees/_,—</,, |

Ty_ OT, AMS 2B) ANH |

6-8.2 ATPAIYe FETS COHN AA LA SR ARMAS? ae CER,

VAS S97 APT, ABN A, BA wo, =—w,=0 wwe L, aae

LW PS BI Al SU TT Bw STG AEN

Teytlyeelen 0 Bl SAA OF CRAB LO Ga ops Taferm

Ta! Boom a we feats 1,2, 3 Hem fam genkey 6-8.2

AMSAT ATS We

Ly =1,0,, be =1eWa, Ly =1 5s :6-$.3°

A,, Ay ag TOTS YM UES Mss cosy Aca

L=1,0,a; + /,@.a, +/,@,a (5-8.4)

6-8.2 Aisa Toate ATHCN TAA TS CAM A:

L. Tee —Tau -T,; WO,

Ea = | —Tye Tyy Lys a, (6-8.5)
L, —Tse -T., | @,

ae ace cua] gt (matrix form) WH! GriMceH J, ;

(i, j= x,y, z) a «AROS GS ‘AMRT'Ce (array) wie-crahey

(inertia matrix) Wii Lea cea ge af aate ahr Tom

rss |

12
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gets coda Scare q7 aale ats fem wies err & aie

awaits wie facta onfea cancaa Genet (components of a

tensor of rank two) 2% (2-12 Setogy cre) |

faola onfer car car T-a Gong wens: 1,5 7

Cra SA (ix, y, 25 f= X,Y, 25x, yz WHA Fae 1, 2,3 corns

AMG BIAS) 1 GQ CHW SG coaaA (Inertia tensor) L @ w COR

gefor aeret rena afer aren a L=Jo ; aaa 1 ae care |

I= Fan dey Teg |
Lye Tyy vs
sz Jay Tee

6-2 Byacy HOM J, Myla Aw ase Fwrenarey Belle

Taye Smxy Renta fate anes capa AAT ACH 6-8.5

AMSA BSNS "ST cen aH Baa aa 1,5 Aly AM

THA TS CTY BCA:

Teg= > mir*b, 5 —x4x5) (6-8.6)
toj

AGH r— mm SAA STA Gey COPA! 5,5 ACHOUWH RAPA CV’

(Kronecker delta) amt i= j 2801 9,;=1; ix¢j eH 6, ,=01

(Seta omelfanta (Theoretical Physics-a) S44 COATT ACF

*ATSTHA Te MASH TVA | )

IT,gol;, acm I anaes ateasa (symmetrical) ql 2 |

ae oa aterm: wry Tp wena Sneigqiag wee

THA | |

5-9. YpaeF wiascaa sifenfe (Kinetic energy of a
rotating rigid body) | TAM GA HB GA KP aafoo

ewwre at ew Cae alas ies ANS) wEE SR

O faye amiey am ae P fae Saige mm Sa SF

aa Ceet r=OP we Bea aN v=axr oe ators

{my* =3m(Gxr)"? | Way AA Alor GUS atone

T =15m(a xr) (6-9.1)
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O janes aaiey xian fonfas aacations facrres (x,y, 2)

Por SN TS! Se fer Bw i, j,k Qies coPa, cae od

oe Tore ALCS UST weer (Uele oa ufegren) fas

CEPney 4, u, v FECA

Y= Xi+ qj+ Zk QA w= w(Aj + uy + Vk) |

i j k|
poy .

1 AM iad);

| |
x y - |

wxp=

a a, axa Toate Gorey wle-—vy), ovx-—Aaz) OF

w(dy— px) | Wea

(ox p)*=(Mx Pp). (Wx) = w* (uz —- vy)* + w* (ve — Az)* +

w*(Ay— ux)? |

T=}§ 20m (oxr)?=jw* 2m { (uz—vy)*

+ (vx — Az)* + Cy — per)? }

=1w2{2® Sm (y? +2*)+p* Lm (22 42%) + v2 Lm (7% + y*)

—2uv ZX myz-2vA & mzx- psd mary}

= w® (A277, tars yy tv eg — QV, — Wal ee — 2Aul ey)

(6-9,2)

6-3-1 aaieay sepia Goraa wratacea aera Torna cee

CIS BOS FSA SS STIS J 1 ASaF

T=} Iw? (6-9.3)

afeors farrrsca oa Gonengia o,, o,, o, @ AN MWS!
Be ala 24, 4, v ARR WAS BSS TN, FHI wo, = Aw,

W, = UW, w,=Vvu | 6-9.2 ANIPAC We, Way, We, WIR aTacri

ong

T=j (Jez we? tT yy wy +T,, w,* —2,. wyw,- 2s ce WW»

—2 Izy We Wy) (6-9,4)
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sing face wey O Taye agiva arom 70

OE A Tw BRA WA La Aa Bl SM

MATA

T=1(1,w,2+7,0,7+7,w,7) (6-9.5)

I,, 1g, 1, O THaCS FH SW SIF @ w,, we, Ys SUV

TAs GOH QA Gay |

6-8.3 ARAL MAT SCO FW WwW L, =1,w,, Le=1 qu,

Laal,w, | 8 MAY 6-9.5 Alles Bec MN

T=3 (Lv, + L.w,+ Lews)= 5 L. ® (6-9.6)

forte cosa canara fan yeraq (scalar triple product ;

2-7.2 Bat CA) ARAN AA L.S=2T Hersis ya ACwHcA

AT BA MA 1 BAY

L. ®=2 (rx mv). &.

ANAC Us oso cae fan yori as gota Tara

wpa coda foatta pala #q (cyclic order) M1 ana FA

(x) @ UW (e) Talata tN TA! Boar

L@=l(rxmy).@=2 (@xpr). mv=Ly.mv

= mu =2T.

6-10. Sxmicaa WStH AANA (Euler's dynamical equa-

tions) | «2 >ileaegien aI aA Pealay Ae Ypsea

Usa VC FN AA! WA Ba Sees O Tay aslo acocsy

ex aia fea farmer acme fer O feycw ayia

SGA a wwe fealics OX, OY, OZ ae TSE! WW ACOH

ok we forts Per oat Sz eam ANCe 1 ABibA ACR BAM
Cia | ws foq wee ay, ay, a, TATN Ales cosa | Wise

sen we wae O fey fam wa sm as oe BR coils

QIU &, HAL ACTA FA TCH SACHA GAH w,, wo, ws |

6-8.3 ABA CHAT ASAE A MAE Agiba colic Sara

L=I wa, tlyweag tl gwgas (6-10.1)
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T,, 13, 1, O Farq arcoies gion ares sree i 5-3.7 valle

crea Beaca @ OO Taare Pea faces ARTs GIA COR

amat Alee mfaasera aa d/dt an, oa agioa alee wWaSa-

sit SG FH we Ga aes Taomrex AcacH aI AS

*aaeeaa Ze d'/de WH Fanawmy ok YB aca wre BA

d
at — +wx

aaloa cae cafes 1 1g at nS oe Slava oe

du = a’, +wxr L (6210.2)
dt dt

dw, fdi= wo, Santa faface 6-10.1 aalleq Tees me

Gem T a, a, + Tare As + Tyas Ay

ORIG

A, @& ay |

wxL= Ww, ©, Wy, |

L by Le Le |
= (we Lig ~ wa Le) a, +(wy Ll, — w, Ls) ay + lw, Ly - wg Ly) as.

5-1.2 asteqa capa (2) 4-5.2 aieaie am MACS AIA )

dij/dt=M—-M,a,+M,a,+ Mya,

CN M IN Teele O Tey acomps Ss saTH | | SCO

39 wew Bert Gone M,, My, My | SER 6-10.2 aalerey 8

FEA TY TASCA MZ

M,a,+Ma,a,+ Mza;,= 1,9,8, + 1 ,@ga, + 1,048,
+ (w.L, - weLsa; +(w.L, —w, Laas + (w,L, - w,1;)as

AAT YR MOT a., Bs, as-% YREYIM (coefficients) ANA

eta) TER

M,=1,0,+ (wal, - wel) Qentw |
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L,=1,w,, L, =I ,w,, L,~I,ws alerm Toa Sone Toate
wien Bae ATOR

M, =1,0,—(I,-I,) wg0,

M,=I,w,-(1,-1;) Wes . (6-10.3)

M,=I,w,-(,-1s) WW,

o& Ailsa Toufors CRMC AA WEA ATPase 1 AC ITA

WAS Rzcwa Aes 1, 2,3 aw O faye zaq au Teale yen

Sw ak a ayia agis avis fea aism Gea Alas &
CRI a | O fay aga Tex Carpe a sais Acc Pea BAI CATA

faye 280s onc |

walearyier wWewdly wae (general solution) afzq a

aa 1 fey face gais fae ceca Barwa aera afs-

ATS GAP GY NET WH s

(>) WRIA SACHA TT AT (M=0), 448

(2) qewa yee yen Stacey a AMT (ka J, =1,), OR

Peariqy ou Gels PT Be ( wee 74-7 BCH ) AAS |

WNT CHAM NIT CHS WAHCAA AMSA VACAIN CHAS |

6.11. Vexsacma cteta Ye BRagA BiASa (Rigid body

rotation under no forces)! Taq fen mM Blac aaa

exes Tea oie a yan cn sme blac anfe|

eraser Gy ayy Fam cA fen Te ae oa BT

wrenena Sater Per afer xface ofa: aaa ot Saree

TS WR wen Maley O| AR T wa

M,=-M,=M,=01 Bost atea Bae Asante Taos

A ORS

I,w,-(I,-1,) wew, =0

I,w, -(1, —1,) ww, =0

(6-11.1)

Inu, —(1, -I,) ww, =0

(i) Tr ataSca SaScaa aifeafe Penna! sores
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maior Toators aenacy w,, 2 Soy ST Siam genera
Cart Blac Ne

1,00, +1,t,0, +1,w,0,=0

d7 Fr ros? tama? +1505") = (0)

THA fw," +1w,*? + 1w,* = B54 atta = 2T (6-9.5 AVIBA) '

Hy TH Ae US OSaécaa afonfs fea ere: ae

QUAS AN WwW, ta ay fen wm sia alorien waaay

Bq ay |

6-5.1 waleay (1, x'7 4+] ,y'* + Jyz'2—1)-09 Age «Bons

Tw*+],we? +l? =2T alee Gem Shc aca Bernd

qos Faotr aaltesrn x, y, z aifempfera THT w,, wy, ws TLE

az Ona T fea ofaite ats: awar feet aleate walt

VAMC. AVA! ACF ‘carcnesinn Sin 7a S. (Momental

ellipsoid) 71 ‘ote ta @fart.: HIG? (Poinsot’s ellipsoid) 7 |
Rrra cea CP AACS Vara orca Ca Cor Fary orks Cr Yarsa Caen A
ae (radius vector) colins can w-09 TA FACT ACA SENS agen

arente (7) o catins Saran (L) ask enc |

(Gi) aS eiasca caifets wacat wa acs | 611.1
AMSAT] aengca J,0,, [,w, @ Iw, Ta FI Blam 71-

wage cat Stace one

1,2w 0, + 1,2 we +1,%w,0, =0

a 4 (1° 2wy 2 t+1a*we? +],%u, *) =0

wee 7, %w,74+7,? wy* +1,%*w,27=L,°+L,7 +L," = L* B55 A" |

dL/dt=M >9StC RBCS BR UE ARCH Mem AA! ARs

TN Ws M=0; weer 1 fer aft: Saar wa @ faz

Core Gos |

(iit) RES ViaécH FSM GewA AWA Me (Locus of

instantaneous axis)| & AOR 14 YeSKA FN BN AW-—

(>) fanfes cron (a Pex faoterece), wa (2) agit arvicw
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TAS TAS Baa afonts T aa coties Sara aA
L Pe alee maa sun Ue ANAT ASS AWeneCS ANGE |

L-0F wifey Mss coe 1, RACH G.L— 27 aalleaa RAS OTN ae

0), =2T/L= faq ate

adie L-aq slog aay ules fera wie Oo fay

ACHE OR OP = & Zac Goraq aS BeOS ca aa P Tay

FTE 10% Siew Sy VA Ba Mies: Weer aN Gta

aa afore, wele wrastaa oN SEH, AeA 79 O Taye

sicd aif pq wee Bar) os am fea afeca Gera

GHA GH MY FSIS CA «aS SHTS ‘CHeMEY’ (space

cone) 4tel ae Bara GH Slices CATA VA GTSTA |

Flo ALAC VA VHA AVA Ma GMA as WF, SRI oe

wl TA! wh meeq eifigues O, wae Ba WE O faRCS

SCA TH VPT ase | ae “megs ‘cHEMey’ (body cone)

AA) COMME GC HUMP MIMAE A aaa ~ef Seq CA 507A

os | Pyaiag FCC GTA WA UIC CPST mM CATaa
Cee AVIA aS (rolling motion) FA we BM A!

1,=1, 47, an BB as 6-12.1 wre Sq ZeAE |

TAN STS SAB GA SSCA ee eivet Fz

(iv) Fay Sw ACW WAScaa aifae (Persistence of

rotation about principal axis)! qq Aye WI

SUR US TA CANS SCO GIA Te Ue ae Tater cma &

BCH VASA Wal LE; Fea we oA areneea a, Pea enfera |

SOA WH Hy TA VPA ACH TAT CIC &,, We, eq HUT

SUT TA ETT SAT | SAR 9-111 Haller RATS MRA

1,0, =1,0,=],0, =0
Qi ow, =-0,=-0,-0N 5-0.

BSNI © CSSA WA (constant) cG#q FAA |

cam rel fae cea Slow aan ars cafes sae

qi a ae MASH UEN ASG eA MAI! = MeTA-

worn fam at Scan Seg Sa sea |
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6-12. MNeratcett (Gyroscope) | SIS =. ahwansn
{rotational symmetry) Tare cir HOay Ca wor CRY

am Maley are wars aie Gare om afer onfos

(symmetrical top) afi Pealeqg qatar carey Bry Sea

Ss AMSs TaN a zai festa cera c@lics Sa

Qt SI CMT UH MASA FI BM als: MAF

ASAT ANTLACHS WNATAITSIN ACTA |

MACS (6-16 Tera HW’) yr (4) GBT MoT (R,)

ara aA as OCR UlSew UAT 6s FH (BB) aaa

TMoio Bay sto wea (R,) aa-caiaeaa (ball bearing)

Sm asi Fae oie uqsie wa a am Tes afar

ong | feo We (RS SSH BWA ase MOR (R,)

sqgiae CC aa Sag BARAT Geom ae ee ArroT

wis CGR Tacs TRACTS ONG, BSH CMRI Wa WAISA BF

ai tare cers ulesteias GR arse fem ea 7!

MECAICSER GS WS TOTS TorTepy] (gimbals) We |
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SSAA Se SAH ACTH IO ST SICA Gaib aK

Hi ate wee ae ome, Bat Sas iad J,=1,%/, |

OST WY LeHA WISTS M.ay Sney M,-M=-M,

=0 224, aa J, <7, ema GIT Atteaayier (6-10.3) 28m

ATBIRTA
I, 0, —(Iq —14) 4% =0 (5-12.14)

I,w,—(1, -I,)w,w,=-0 (6-12.16)

1, %, =0 (6-12.1c)

OIG Jaye alam 6-11 say wea Prargiat aac

SAAS Awa, Tele a CHA

(i) maancarcom atonte 7 fea xerq |

(ii) otters Caran cosa L wpa ahr zara, wele Car was

fe Bort faq enfacg |

(ii) Oras ben we ater scea ace fate comm a

HET TAS Fa0S efara; fanfas cron wewa fee arenaca

Tl GF BAT TANI Wl VS WAV A cae Sara

asa we famias cor et Tre far sina «= Fac

mace fas facrs sora fancy BW SN ATE I

6-12.1. etfena wows fs 1 rasa Faia ators Ore a

SEH w,—-w,-0 RT! SA ator Ge Pax eieed wT!

fats Ba ATS MCE Fa TV |

6-12.1(c) mailer RBCS CO AA w,=-0 FA wo, —Pet WA

aM 1 AM AS
w, I,—-1,)1,=2 (6-12.2)

Q ataiéa see Pea | |

6-12.1 (a) @ (b) aateaces yib ears one

w+ ete w,0,=0 A w,+2u,=0 (6-12.32)
i

wR a; - 841 w, w, = 0 ql w,-2w,=0
1

(6-12.35)
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6-12.3 aalea gio sem aca Basel ae-AleAG (simul-

taneous first-order differential equations): anny aeato

SFI TPA ON NGA AT w, +2, <0, Tw, +Q*w, <0
wee w,—w, cos (Qt+d,) 1 Bay ALisA OF MA Ae

WH NE we=w, sin (Qt+ ot AMI TMA mneias IES

GTTSA AGA AACS NA Ad, =0 Fa TSor om fatecs nfs

W, = Wy Cos 92 f, Wg "Wo sin Qt (6-12.4)

CWEMy (Body cone) | #9) UG 1,,1, G15 ACW ay, aa Me

qursey Ss COSA | 6-12.4 Aalsae] AACS CHA AM wy a, + gWy

cobits am fi t4u,% , teeta, oa Sa ate

eee 2 caifers can cara (6.17 foo)) 0,8 aa Pen aierm

cae caters Qt Coe W= O18, +.B, tgs Pea ST MEAG

GA Or, rele BASTAA FU GH, ABUT ASAT MH ALF Wy

faa atm 2 cites cen cama) [,>/, BANS wah

eras (sense of rotation) «@@; ene fares oun oe

6 ASM GHA WITT I a, BRUM tan a, = Wl, | wy B wy

Cem fer we afem a, GRR Me fer Bees BITC
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SUN Bs FaloA ATS BoP] CATCH ST MIA CITA a

OR wey a 2a, 1 OF OPS CHNMEB (6-11 iii FSA) |

craig (Space cone) | L 6 &F WITS HN a, FAH

GL _ 27
oL oL

T, ow 8 L-9% Tat PRE | TSG4 ae-S GA AM | BCS AN

a ot we, wee was uN OH, Ae L cee

SoU AH a, SU Mies! AS as ats za Cae

COME | IT BA AN CY HTH, CHMSST on CUTAN TM

BA | Ok HS MST HTN ov 7,<1, AT OSD

crass four es (6.18- oa) 1 afer ws @ L-ar THe

fra fads & Oa, bor WH 2 SHH AF |

cos a, =

L coda 6 ayq afer UCR IK O=a,-a, 1 eam

mae Peri Loses mere afer we 20 care sy

CO Wa | | BHA OS aTSTs ‘aera’ (Precession) Wa |

6-13 feta necaicetAe fara feds Gor ae oF

os TI @ aera Cains waGR SMEs VI WA FT AA!

Gea ui cg faa afew owe. fare aa 7 aga

yacer ata Teg ap aie aterm ace ae sme /, Taree
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MA FU SIS J, =), BH a Wi WHat au

1,=1,Al, GR I,>1, 1 OF Barr 1S sae afore ABH

Prareyiag afedta cay eae |

CHIAS MIASAT FA UH GI TE AT! SUR UM CI SERA

Bares crEgS Qu, (I,-1,) 11, caifere carn (6-12.2
wateas) cae «eda carga (7, -7,) (7, 000331 aay

Bee HTS CAA w, Bes CHAS BISA CAN oA AU «WHA

2 =0°C033 x 1 revolution/day

wee caias oma 1/300 me) Se aT Ss wabge acer

Ta 2a eda caine GaST UH Car (a aheT) cagA

BTaTATS FUCa oa 300 Trry os NS cA OF Hoty afer fay

AM MSM MA! GIA Bee ye GWA FAT YAY 15 fl-ay Gatasy |

CHG], AY FSSA AA, GAT WHAT, way os as glare 427 fra

ATA | «ATS aE corscet Tene ANra ACHT AIS aforce 1

ofagl OTSA Cras wT AVM Gcmeas (spheroid) Rex wa

Sra ates wr veo acces Qian we yeda Goa Arde

ores ofedia wacee fra a A | Wl SATs ACH ate

ances afS zr) Bare fama ofedla ator ws wrecna obser

TTS oar ona | A offeria Taal weet alae Ok STIS OTF

Ti brea ats om ayfedia peor afr ore Seka BARA

amaq ate xxi bm atta game afer sas sre; Crea

Sam fem 3a ocr caren ¢ (BS mi/r*-at BETTS ; m

br a ada oa sae r aie Recs Gara yas!) Az ail aeyleme

wag fag fom wie | Ase Sreyioa saz sitss ACH ae

wy ae AeA Blga qces ieaa oyedia alsay ore en

26,000 Fara OF MIF CAMA | «FAs Y-cmeta BAA (astronomical

precession) 47 |

6-14. WHmnaH cst (Eulerian angles) | Wasa mss

Baca Aateact (6-10.3) weapyia ere agiocs ones, aa Sam

wigs cara: akan ye face wecer TE YA Ae Cee ETE

ATS ail Wyss |
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aaa cea ara feats cae area fear fay ace

Wa SAS A ARAM FAl ak TQ TAP

faacors, Bele wen “elo a ana Bera cl Sia ase aAeTeTS

oN | BzHA OaTINe Concd Ae SN oc! «Ae BibT Jey

CHEM KOA | |

araey faq 0-4 aniey stam gate vier aeta aicvea

faoprea OXYZ ax OX'Y'Z' sory a1 Soa BN we

oniwes fafern enfeca: OXYZc fea aie ON'Y'Z-= aw

mA Mat TACPSLA WATS (anticlockwise) Fre ¢

(>) Toizs wa OZ ace ¢ CHA GaIe (6-194 Toa) |

(2) OX acHA qoq UTE Ace figs CA O CI ATS

(6-195 fon): Bare XY ca XY wa ACHE BS wT We

CHT CHA-CAMNS ‘PTS-GAAW’ (Line of nodes) Wt OZ ax OZ’

GET THIS IA O | |

(9) OZ acHa Fea UTE AAC ies oA y CFIA EATS |

Sars OX’ orp 7nS-ae ON-a (6-19¢ fon) AfES y career enfeca |

(2)

6, 6, » Gla foals wxein 1 TE er ak 0 Se ¢

Tos coneita Tacrenecsay (spherical coordinates) @ @ gq TS |

GANA 1] WHSKAS GSM A! Al cHwMe CAM WAM

TAA | CI ATR aE eR aeeln Taceres a PEN-

TS wi mM oeT! Gl gata fox TAME AHA

SA BAT Nl wl SE MA os YP MK YS ¢

CH | «MN AIA Cate Aas Beq wena cHreraier



PEA Tiel 191

cree feora vigareri cenyien afer crea oem stm
Mithes Taceracs ages Sere enfars |

Ar ac dhe wala wi aaa saw X,Y. Z

ome foals o fers aga awa fer a we aT an Bal
araea feona OXYZ Pea ane wae OX'Y'Z’ ws ayia Ace

CUA | Gacae AS SEPIA CRN ATA

6 Bam meta acme calfors can,

6 28m Zoe Heoee cols Can, ar

y aaa Z we acc catfes cq |

os os Torts Tey ram Oley aR |

bea UH Valor saseaa caties cay ad oa X,Y’, Z Uew

(uae O Taregre GKUIA FA WCW) Ca Grey wwe, ws, HA

ae X,Y. Z Ste 6.¢ ea Grey fafa start orn aa,

w, =9 cos #+¢ sin 6 sin |

w,= - 6 sin ~+¢ sin 6 cos (6-14.1)

w,=~+d¢ cos 8

wtasa-cifentas fafes awa cuca aw fadltae (Choice of
axes for a figure «f revolution) SIals| 2yq gi Tay O-Cw

Ca aH are smegia wren x20 Bam Teale yen wee YY",

Y', Z ace 80a; Gene saa Gora AR fay ontocaa ae

QM WA GF SH BAA ATSAIM (rotational symmetry)

arferey] AQ SSN Cara afer Bes Ae, a WHS Z ae

“fan, Y’ ey’ we Z sewa atone O fauq an fem oper

nace cam gio Tacs em am, sa Bee mM Te

SIG TIS AR GIN CHO XN @ Y’ Bs Flan WS eM ATA

gee win mee a TA FS BR wR kes Fadia

Sq ot! «ate anor ats eceeATA 6-16 aACERCT 057

aq sence: & cam win wre + oh aA -27/2 mM

QUAKE |
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6-15. YAMA ate Gwiapaa (Precession and nutation) }

mame gdey aifas can foalta oar dé sia ae

ICG Z’-Ws Z-WCHA SAAC *1SS4 GCA (on a conical surface)

go @en aaa, fey Barwa saat car Oa wa fem enfaa)

OBZ NOS AAA (Precession) 2 | ate aaa Z WE

Gace eniera yan atacs em Pe aeEA STATICS Z’ CORT

SHASTA JATH |

Corars Torts colors ccd cea 6 PTT TT A RAAT O, Tele

Z Bessy AS Jaioa VASA VORA HI NTH AIS AeA |

OF GTR AR Mia wesa UPA FE ators wPetaaaq

(Nutation) 3 |

6-16. elfen witfecaa atfS (Motion of a symmetrical top) |
we ators tars cory wae Cara along wy aM Tay

O acces Bars afar Gers afoat aon acai GC Agior

ware wer O fay G-a fama IN OT aierq | «=O AICAICH

fea go an ome/,,/,./,! 1, atom oe; 1, 61,
AMT | OG=/] Gk MGA SI m MN TSCA |

O-m qaiey sian fee wie eaten Torres OXYZ Hem

Cm) RAZ TRAE MAN GA sie TamreE OX'Y'Z’

aaica OE IAS AM BAT RAZ oH AQha atom wR

2 tl
v

iY
BTR

off! Ha Y
V7G unit

Gl
X “>. .

ba
> Saune”

6.20 tea

Se wes X UE ZZ SH, OY OH 6 Z-95 Bory

(6.20 fou) | foles Tacmren enfocra aCe caea |
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SNS CH VATA CHreryler Tawa TS GSM COM :

G=Z OZ’ GWT MTS TM,

G = GISTIS TH OY GX ZOZ' Crm THAT CIM,

p= OZ BH BAS Ii site yes Gea wa -w/2 1

3a) stare 6-14.1 mailers gars crn as

w, =—¢ sin 0, w,=6, w, = +¢ cos 0 (6-16,1)

wrasse nears feats soa af: «anita tem feat
qq wfessatas aie Gar aaret, aa O faqs aca Snes

mgl sin 0-3 Oe ZOZ sem slow Terms, faces Teas aries

ATSIC VA MTS :

(1) enfocrms cn «fz E,
(2) Z’ vem coltas wacan L,,

@ (3) Z wee cits carvan Ly |

ators afore T= 4 ,0,2 + lo*, + 1,0")

=17,(g" sin® 6+ 67) +4 1,(0+¢0C08 6)* (6-16.2)

Gara felonies V = meg! cos 9

BWSaA CG Te L=T+V

=1/],(d?sin* 0+ 67)+11,(¢+¢ cos @)* + mg cos 8

(6-16.3)

Z’ SCH HTH SACI

Lu=/1,0, =1,(¥ + ¢ cos 8) 6-16,4)

Z Bem CBT SATAN

Lye fs sin 6+ /,w, cos 8

=1,¢sin* 0+ Ly cos 8 (6-16.5)

Lo @ Ly SH TA 6-16.2 maize THUR MN

Ex=1/,6° + rg (Lee = ke 608 0) 4- 1 + mel cos 8

o mie 0-3 apm osahs | Ba AAT SiC 0 6 ET

seers one TH 1 6-7 EA 6-165 aoa PUA ¢ eM

a, ae 0 ef 6-16.40 PRY MEM AM! A SR FAN

13
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cam afin, wat Rem FO acme TE) SCM AoE empTS

AGS THR Wi GI Gla BAF ACH NAS Nit! Aa sy

asa AAiSs Parsyien (initial conditions) face ore |

SUS AI afer was mien aaa fae ator wes ear

CG SH STA TS Z GMT AH Oo CIC MN ALF, MR CA ws

stun Ga aifem rem 21 area ates Pafoyia sara

6=6,, 6=0, $=0, You, (6-16.6)

exe iisa Soa aiylerst At Lara

Ly~1,w,

Ly=I1,ws COB Oo (6-16.7)

@E =[,",/27, + mgl cos 65

wwe fapue (Nutation) | a1fers fe aneales ares afer

CA Ae

=n Ly” , ] =i] 62 l (Ly-Lycose)? Ly?
Em 57, M8! C08 Oo ma 19 + a pT

+ mgl cos 6

Ben Tas 2/7, Tran ye Siam, wat

amg! a a [s%s op (6~16.8)
I, J,

fate wae Sa 7s Oe

6? = a(cos 6) —cos 6) — b*(cos 6, — cos 6)*/sin"6

(6-16.9)

6 GA 6, YA Balser BA ase AMA Ae waz

Wa! Was .

O=9, + (€6,), GR ae

Sl BACH COS 6= Cos 6, COS € = SIN Oy SIN E=COS Hy — € SIN Gy

SA BIN Og COB €+ COS 9, sin €= SiN 6, + € COS OH

e amis a cee am Rea Sa A OC SHE
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mirage Seow Blac 6-16.9 aalery Boos on

et ng c sin 6, — b%e? = 63 {? _ By c'}

= 5%(2€, €—e€%)

QC a Sin 69/b*-03 Fam oAM 2 ¢€, Tatemte

. €Q Bm by /aeye-e* a a

BuR ATTA

e=e€, (1-cos br) (6-16.10a)

qa 6=-6,+€, (1 -cos df) (6-16.10)

ATTA FACS CHM AR OF MA AMAA ACH ATA ee o, GVCS

6+2¢€,<6,+a sin 6,/6? AH WH Msi of MiaTSTHA

TS atl wm creiin: Gara Taam «, ase caifes anes

b=T,w,/1, (6-16.11)

aE Bficwe FAM SACS we TAA (nutation) IH |

atice antic cies an w, 5 caf sera owe fanen

Suse TS et wea ow faa fee w,*-ar frang-

TS |

ofa:AA4 (Precession) | 6-16.5 ater BCE ome

_ ben L, cos@_ /,w, _ COS 65 — COS 6 b. ¢ Sin Oo

J, sin®*s f, ‘sin® @ sin® @

sin’?o=sin*(6,+¢-ad we We 86S | |6onieae

Gries «-FA NS Bem sea om aie Goer wn Seow sian

ome

d=be “ Qo (6-16.12)

fe =~ -€1(1 —c08 br) [ 616.100 cry }
0

a ¢=¢+ f bt - 1 sin bf (6-16.13)
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sin bt mica CTT FS; CA w, SHA) GF CHA SroH

Bae Cre AA SD HA, Vee aE we OZ-a5 OMA aMiCCNT

Uw BAST SI, ANA AS FE Wem oT) Cars

oisa| (precession) WH! 6.21 Toa ative BceA IAAT @

SBA CHAT AACE |

omenacet celts cit be,/sin 69 YA WATS AA! BIA

cre frag beJ,w,ll,, €:~asin 6,/2b* G a=2mel/l, |

OF MYT SUA MS Cael MAAC CAA

5 Fx, gl -b= = pe (6-16.14)

o, AS RR FAI UB Ra! Me aA aio

SHASAT AIA (wy) FMM BAC ACH G YAAA AM ANT AG |

6-17. eifeun mera feces mate waleacets eicatt |

SORT ATSC TS Al | Wes CAA VeTwANs Arce 4-14.3

aSRA QIN Sal SUH! ace UR ce feat Gam

arers faces fence cen a saa Geen sara Tacos

ot aba wea 2 feats cream aaa aeklyere Tae

aq aa faces anicera ofexte 6-16.2 alles ore

CBRE |

T=31, (¢* sino + 6%) +31, (8+ cos 6, (6-17.1)
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tam fufonrie V =< mgl cos 6 afem ator enaieRTA

L=T-Ve}jl, (o* sin* a+O%)+} i, (¥ +¢ cos 0)* — magi cos 6
(6-17.2)

Oe 6, >, S ASS ela adlsqenyzhey

cle: Bq se =O (g,=06, ¢, #)

MISNTeRNCA 37 secs are an on ¢ 6 y fachres yioa Som
faca Ba an Ba Sel OL/OG=9,/8 Y=-01 BEN

ad,;3L OL ,
aap) 7° a - =], (¢+¢ cos 6) = Boa aM

ov

(6-17.3)

i nog =f, d sin® 6+ 1, (¢ + cos 6) cos 6
adi

= Spa ahr (6-17.4)

org Halleaa gf SIU BUTT 6-16.4 @ 6-16.5 Aiea |

aS) MAGN BoA ISS BBG ona «Taeeen WAM 6-173 6

6-17.4 AMAT ACH 0 ACIS ONS Ailsay AECS MTs |

min vale este cafes went epee) «| oenientca

cara fara Taree’ og, mT Tare 91/09, <0 FEM

i OL ) 0

ol

wea Ba wel OL/dg, Bor wi! Tefeie vy g,t Som

freq wa om: Bl AM og, - TA MTHS! WHOA OL/Sq,

=O&T—V)/0q,=O1/Og, =p, (4-13.5 aalena) | Ae CEPR

p, Wiis k Ae ANS SAAN) «Beer MOT

farmg faces a eiiaa & facrmcea sel anes Sacen

27 OS | Cl GA Niece Coa aiegian ante oniacn ates

Fa Bien wa Mee Sores ok wea agin 9a ACT

MGM ATA |
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6 TRS TUT oO oer Se

ar(sa) 8 92
al 4 (1,0)-1, 6" sin 6 cos 04+ 7, (¥+¢ cos 9) & sin 7

—mgl sin 0=0

a 1,0 =1, d? sin 0 cos 6-1, (4 +6 cos 9) ¢ sin 9+ mg! sin 7

(6-17.5)

Changia ar ae yt after: ora eam aRrae afe-

ASS A SA Se ARF ASA AACS MA! SARA Wy

Oren as weiss a atom (= aoa) Peat yam = 2

=Upa) Bae eT fem! gn tere ‘unfzaet aie’ (steady

motion) 4 S81 Bara 5

6 (60) = a= UBF wat G = 2 = BBA

6 wey emT b= GF =01 as AT MAYA 6-17.50 TARA Ne

1, 9% sin a cos a-1,w, Q sin a+ mg! sin a=0

q 2°72, cos a—2 I,w, +mgl=0

_1,0,+ JI,*w,*—4T, mgl cos a ;

a 2 21, cos @ (6-17.6)
areal aay J,2w," > 47,mgl cos a xetqy 2-3 GAA Kio CT

SPST aT GEM MAA AACS Mla |
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ary

1, Somes @ yhraened Sas AH ?

CTO ASS ATI oF @ Ulery sews Ae EA era FF |

arya ga (%) fae ore 6 (uy) witfegre fae area afere
We WOT Alea 37!

2. awsicoeta facrrerg cea arwa Tearernta 1, u,v her 2 are

CH FRA ACSA Bas (expression) fs eka 7

HS RT TAs wa? fegn atoms wien kere wa wT

<Rre ?
3. ore Bier sare a> dara alee aiga Sat

SoH I Bs 6 ae sas afore fs gam? wasa WSS Breve

Crrewa cena ae yh fe >
4. com fers cer aga are Bianecnre. an eniecy On qtre

Te fe Say wea sq aH?

AIBy wares fats cen caver cree Bura are ame wigs

SA) OT SA wera af TSH ow ER A BH NATE OTH

SAS FS?

5. am fea fog acres rR Tay lias exarna Tes @

Baa seat Semana way ales sa

caine can cofa @ o calins Gaan cosa L-aa Gieqy ser:
43 UA TM Mi Sea a sae 6 aties exacna ws

TS 38rq crete |

6. was aients Taplota) La aa Ba!

7. wren wea milsangian aiea sai Recra AE Ee

MTSA VLAN Fa

8. Mawr wie anon sa: aferdita ofa oA

mecacerin Tem Bou crn aH?
9. auidta ae sere wa? aaea alerted aga

cums ak coinyian Feera nto alen cet aw?
GC WR BES WH?

10. afew nite asin @ sarRM SMe sz!
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TSTHS

(Gravitation)

7.1. FoR! waar aieners comma yoyiaa rem yew

fom fatea agredia yo wiiaem saat ceerentaT Fagier Zero

FSOrd TUSTA AA OPN AWA Sl 3.23 GTA CHA VVAE |

EPH. FCA ACH

‘facea cl cam gate sen Garewa Acces Gena FPR MATS

STHh Bry Ae ak ViAhs Gorcwa Sraa WHYNTSS @ Gerna PACA

aco Taaseynres

ALBCS GIN AH, APIS I

Foc Malls gq) Fa Grits (71.1)
r r

G amis F e mym,/r*? ot Gps yr; Sars ‘aes

Tasca’ (Gravitational constant) ami Aaa MPyler Tale

QS FEE

G = 6.670 x 1075 cm®g-18-3 ;

GNEOHA EE G = 6,670 x 10-22m*kg- 1872 |

- Ba Baws crn Ber CaS Wee Sera sea aa BAS

mi 1 cm wry gale Baie TON PT EKA CS A

2.3 x 1071* dyn 6 aureain aay 5.5x 10-8? dyn) ace Cage

ARTES Fat SCT MTT 10** Ye) CoRTATeT

G aifomara Gey 7-10 Saeacy Fen AAT |

7-2. HEPAT THI BAS ee |

(>) wena oedq Carma aca ae fem wa ale

TRS TH RHA, THA AeBl (3-12 eyHHy) |

(2) pe a oes wes TG Bare Gace faaaila | | Cage

aria @ GN cy Gert we we; Gexcemet wa wets
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a TqeSs cere ona) eg oe OR ae oF BEE crfee

721 faa opion oem a ages arte gx; fey sarerd

ANaPION Sa reer ea «faay spies Sr enfant fe sou orn

Br TIT |

(0) Caps @ GINS cHrmy trees (mq faedq) cee Com

Trea wa; F=e,e,/er? 2 m',m',/ur® (m' Ge aupris) | Barwa

ates Tere F—Gm,m,/r* wan afar aA Bata G atieie i /e

A lf/est sa Tht «€ Ga TeNNA Ba fsa ara. fay GC

BA Tl ABH Cee G-a am Pea; atea Cars ‘Teorey

(universal constant) 4) 33 |

(8) merece a mame feather sera on fet Gaicwa Tere

Bay a wa Soy Tass ee A SN CSI BG A MATES Haw,

Gara sida, caer fe aracta, a Serwy Gee ws, Barwa Foye

TAPS HSTAG WH D1 Bey alas fe sew om sew. a Cagrs

al OS aA TIE Ts a OO HEMS NAISLS BSiaAS Bea wT!

(6) aataPas (isotropic) CeacAa AS Bowe colTss va-

qi as 1) fey Taagateis (anisotropic) amc «tf Tatea BCs

Tater eave cay aig aereele aa wesy Soya Tada Seq aN, rele

RASS HICH Hs

(&) foal Cl a CHI AALS GA GR AHA SAA AMIGMNTSS |

oe area Sa gama wien ora @ ea fata sia, Gee

TEAR SF

CO CE CHM Pera aa f acai sTacm Gare we ate a SH,

wel za f/a=m-@ Baa ‘won Ga’ (inertial mass) am |

onpetA Cra a Gon Sa sh 1 URE Ms SCAT

am (General theory of relativity) @ 7a wec4 (postulates)

Gry ApSThs, ‘ware’ (principle equivalence) SRR WNST |

Bz 2arse Goa QAI SSA BA ATA |

(9) mbar, sarin am Aare orca rhein PACT
faa Tacs crisiacra-ga e806 Sona Tacs aor aor ACN TTS |
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omidiam @ canieiseana wig 10-22 cm ears 10'%

MIOTSIC AT REN SHIA Bars a1] ASH WATE waren A

aes fs a > Tacos Tacs, oratas gacer sreraite (10-* cm) eniace

aia waxes gis sna (gis reg I Yio Tabac) Tee TeISS

BI] Cay, GINS © ‘Tm (spin-aa fem alas faten an wan

ceil slam wes Bare acs) Tear cue aq Bare sR alas

Ty] OAM BAA Sa Sony Mage Sa Te 1 Woes faa faces

MES TASC TAN FO AS SA ae BM ales mig TN I

Cora Tacs OTN Aa ay Saeed ws, VTA We, BANAT

WAST (galactic rotation) Q ABMS AAIRAA ARI MS WHOA

AlN BN MWA AI SVS YI VAS AH 1 UY aT Gay 10° encers-

a4 ac | | Site Cet GACH HAT SY *iatGA TAS —Aat BCH

ate oe fey ome wee sim eracee fee wat | | See A

CA BU TIPS WT WAT AG WN 2s, WaISA A CRA

Bra 7% (close approximation) |

7-8. WEtsata ancwa, fsa 9 Sasi (Gravitational field,

potential and intensity)! 3aetay a @ sem fen aa

BANS TSN sew Aa! CAS Me NA faced Ast

Tare CATS Fac ATS Ba, Salahrs sre ceqy faceq AeA

faces sean ances AIS Ba! Ga ST ak ce ofan Bn

ST ST TSG STS Fey GSA A |

fas am areata awe cm faeyou Tectr asis sen

ata Goa Gm qe wa 8 ery ca e Brier Ga frcz

sfaca) | afega dm waa Gm en ce Ufa am aa Ger

wy TCR A Cerca ait Baca | ST Co Ae

dF Ca dF dm-9q sRntes Ain dF/dm aqpicea TA o

fae 7G SAA UNS Fea) «Bas 2 fags sea

Wewa ‘las (Intensity of gravitation) 21 Ace TENE

TH SUH

Seedy TCH Ge fee sarin ae Cle afar

@ frges eaige were ecrn ene Bon fear a gare
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BTS OF QFE GAT SIS ‘ae SA’ (test mass) WN aA !

am 2a a Galgiors cea car wiaasa ea Te! CaS A

ONS Aire Vises AM era cre x aTsaa Claw

AREAS FSS HVA |

Cr TayTS media wlasi f xa 2 Tag mr Sa Soe

qa fm i Sige sm =(4ae/Sa]=L7-2= FAC TE |

7-3.1. auteain fawa, seredin Trocer aeae tayis a

GINS FARA ALA TS | | OSS SAA Sey] VD AW AACS Ngee

WCRI CA TTS lace agrestis ace Tague ca a4 oH Sens

2 fears seredia Tawa ace) | Taare ae arg, crc aa Tay

RBCS NSS OAT SNCS GAB yare Harem faces wgredta am ce se

BA VIA 4 fears aaredta fae

a Uses TM HAT GY VCS cacly ane sacs oifam
Sa | cae Re aterm Bas) 6aace «Peters ami

ort Se] 2) Ue A FN GAB GACT (CMA AITRCA) MISTS

cme e ana aly Tyfonta I va en) ose Srey salle

ws Wet Bes cama cA fay Pcs wiacs ceaht aR

fas vy oa ean, VY @ fers fasqi 2 fags mo

SaaS BH BI MV | CHO Gm SA MAA A AUS (system),

m ta P feqrs ate & nates Peles qe mv i Vv faenios

5A Aferm Ba) SAC EF |

Pafenien vies ser Tao slam an am ‘agredian freq

08s oa Patonte’ i 2a sin=([Petouts/ea)=L°7-* =a

ati facaite taps orem 48 Cars rece GH eoae, saredin

TrSTAG CHAM SHA |

AG B fers FASA VAC Vn LA OSS GHA BRT BLS

men cn req aG=V_ - Va I

7-3.2 weteats Bawls feers ws) Cae a ole

MICKA NS seta wewae fafen fxs vlan a freq
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arn wie cacrt ain ay ea ak GR aT ATMA TOTS |

WS alee Cray TOA |

V de V+dV> .

x
° 2 Pa

2.1 fea

7.1 oa OX aan sare vere a ae Tas TACT Ba |

2 aun Ae Bivq aim Calas sq fay atte x @ x+dx

ya waPES 1 A Feryee AB am seredia clas Gane /, |

A R05 B-cS HAS SH MEM MACS Wer lagen Fh Aaed —f, dx |

AM SP BU Trwaghs |

eV
—f,dx=(V+dV)—-V=dV a fe" —3y (7-3.1)

Gk clas @ faeca wes | STA Ae A AAEM TACHA

cm face yaa igs freq goa am 2 Tacs ceta ClaOr

Conecey ANT

V oneness Taya facts x,y,z a9 Som free aca ATeR

OAM X-MT ALS V-A AAAS TAH AHS THAT Yo (partiai

differential coefficient) 40% CRUBATS |

y-5CH f, = —OV/Oy, OAR 2-H f, = - BV/Gz |

Bea [2 = 6,2 +f,2 +f,9 =(QV/Ox)* +: W + Oy)? +(0V/8z)*

Bor faeq eacs SAS] AGM BWA! i,j,k WA x,y, 2 WH

Oise cosy BBA

= ~—(: 54,544 5p —f=if, +i, +k/, (ic + j atk 5,

i 2 +4 = k S AMS ‘CoBA ALBA’ (vector operator) | CAE

ate ya toa fan sian Sq wale cosa att ais arr ae

FSGS gradient (HCH grad) WH, a ACH CALS V

(RGR ‘COM) CN TH
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qeeq Claw @ freraq ares eran far ae fafecs onfz

t=-—grdVs- VV= (ter +5 +k =} (7-3.2)

7-4. SCHee new cHca free Darel seta |

(s) foyer: M war sn eter ge serelin om

SPA GAS, Ve GES Gray Gry sey, Tea

fa-GTMM (7-4.1)

wm wet oe M ufegedl afer facnn foes anfaance |

Taeray Aen Mp M Rew r GAC BATES feycs fees

| far- -cm | or = GM GM

(7-4.2)

(2) ATSM CHtM CLIMS (Thin spherical shell) | 7.2 iowa

P fay R aPHdA ATA TTS cm ceered SH O RBS 5

mm wales! creer SAM, Gur os Gam om Ty

pl Se0I M=4rR%pi P Taqes jaca atea sfacs OP-a

BSN CUARS Way AZ Ay WA Sin SA aaRWA

ra waa arid AQ=R sin 0 axe faa Rdo i ob aac A

SUPA PWS ATA s FACT! «= BSar oF waa say Pre Fawr

dV=-Gx aca Sals

AAA Sl = 27R sin 6. Rdb.tp = 2rpt R* sin 6 dé

WEL dV = - G.2apt R* sin 6 dos (7-4,3)
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7m ara dV afin ct acm Tost PE VG AIRS

V-ldV=f dV

fey dV 0 oats Ger aie Saat (variable) 1 Carry

ACTH AHS BATS Al MACH ANF FA AACA AN |

AOPQ BRS HN A

s* =r? +R*—2r R cos 0

.. sds=rR sin @d09 sin 8 d0=s ds/r-R.

sin 6 d0-3 a& wet 7-4.3 Atleast ANAC MN

dV = —G.2xpt R ds|r (7-4.4)

Fare ose fara ah s ; Beye Pea | SOF ASA APH

ara av 3am amar sac V mea) s-o8 ABI aA P-A

wpe famca fea cH Tot AST TA |

(=) P fag cerncea atfeca! aces sat Wm rR BRS

r+R oe 2205 ATA | «|= ASA

y= fav- _G 2apt G2 Ef, = F2npt OR

An Rite. _GM (7-4.5)
r r

7-45 2805 cr aa O fants M waa eis sq alam

CR a Pp faqs of feet Bao: Os SACI OM ala

sereeta Iona cerecsa alacat HT Tay ACC CHCA SEA

CHM SF CIT SCH ARS MBA Al AVS SAR’ |

(%) P fay cotacsa CS! cre 5-07 sq 0 RRS 2R
48 RR) TSA, r— R Alon,

~G

ak

- — G.2mpt R G.4rR*t p | _GM

QRS SF HH ALS WN FH |
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(%) Pp fay cetacea fours Stal wraetty) cow 5.09
aq R-r B05 R+r HSS eA) ROA STA BS cae afer

creer Toor any R-1 a wan am RA ea! Ce

Corey a Rac Bay fs skrq GA ae wyrogrwa 8 (1) Sew

IN VAC |)

Rir

emeq V=- G.27piR fas- _ G.2rpt R 5,

r ive r

3

. _G 4x R*tp Z ipo ce (7-4.7)

cya 6 @ fouta faeq eae one Bam wa P fean

UPgCAA Gq Tersq I al

citicea cuales Slee) afeacna an crecen cola

CAG f ABA CAS caewcssy cerag facs saa | TER P fae

Clan PO safer: «8 aes r-oep ufam or AAC VF

CISA Placer (OA HM A ASM BAA, Srey ay |

P caracea ataca entacer

dv _d GM__GM
f= - ‘dr adr’ or r= (7-4.8)

aq fore Jar, 7 fees are f wre Farnice, ace f aH

feq O-3 ufeqet | Taerqa aS Claw cHme crrereq ca Cara

CHH AES BAAN 4 Aa, sa cama ancy Gay ca M

SGA FN are P-CS GAT GFZ VS |

P caracea Toura x2 f=—0 zara, sae four wat VA

WA ATA! P-A Ba alae V aera a afm dV/dr=O0 aay I

P cnerea Cb aia way faora Tecapna wae eH

Cured Aad VA Mine BA ream AS awe! «CAMs

ome Bue sear «fee gis V-a am cokes 7 ae fen

SRS Misa WA! Beayq cxencss es f mae eeu f= -dV/dr
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i AANA si rR GPEC Ca wa ABTS Bra evors

AGA AH

(7-4.9)- par= (2) (-H),
OQ CHHS CUA Sl SAH ARS afer Ll AA!) canst

Ta OR CHa HE Con cHcae freq a Claw! cass

RH CAPES AI-SR STA WS FF |

(eo) facad cattorcea foes eg Glas! facas conecea wea

ASM CUACHA MSA AAA ARE ARM WA! acae Pz

BPA Gia cocsa Goa Sa Ba |

(s) P fay catincen atfeca, fad creas oegin
AUS US ASN CHAS ST Bi Bacar Taq Sat awe

CUacea Aiea | | set fea TD Cla MES aces casa

aca CE GS BABS AT-oa eats Sy Gem MES NTI

AAA CUT SA TH AS Fa Ue Hl CHAT SAE RH

AS HT 1 | WSS ATK

y= - 2M ox f- -o4 (7-4.10)

(8) P CHCA YTS) 8 CHG ATR CoAT GH, rete
are CMCSA SA, SAA CH ATS Ae MN AA, Sea SILT

Fare HS COA MCA | ComeNCET TITY -R RAC

V= - oF oa fo oF (7-4.11)

offerte GUOTYTG R= 6.4% 10% cm PMT TT CMB aE

Oza Ga 5.98x 109" g xiacr Srcs sereaia Tawa secd -GM/R

= ~6.2x 102? cm*s~* (41 erg/g)!| QMSOn OS 2 Wa

-6.2x 107 m*s.* ( J/kg)! Eye 10 kg Scam aRTedTy

fetes sara -62x10? al aAfedt Bere ue ST GAB GACH

(oferta secrets crc afaca) etiec Petente=0 em eat

eye oinn hetenie Gore afm ae, sa fet ones

Cita CIA 6 FH Ra |
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(t) Pcitteacean fewca: P xaco cHacer ea O-7 TAF
OP=r Wi OS @e Ba -OP|=r aad aan eae

CHAS UIAT VHS CNAME GS WOT Sy sq feed wey r

ara Faras cures; ACA BUST R-r RM CMAs! Ge

BMPS AUBAE TAZ aS cwmercs CT sri P fay

size cameyion fosca wre Sarvs aa p-ce Claw +p

sa | Pcs Slee! aa fouraa Taras weeny oar sera | ak

BOA SA (4/3) rr3p i 2 SCY WES aa a aA! we

2205 PH RVr! WHI

f= -G.4 mp = -Gt mpr= oN. K (7-4.12)

(Mtaq Tae M Heyl coecsy TA)

CH TA 1 CHA Tig aH FETS P TAHA PACHA AAPYITSS |

Cal CHa ATH Shae uilsyhe aot

HS ATA LACH CNAS SMM Bac ON AA A

ANF TS Teoq HCH eM Rta SST Gar sia since enfaca

QA BCA SA MIF BOS FAT AMGTSs BVA, aA He

CA Mite Sa aes al |

P faye TqSq aR BRCMA (4) WT Mens xeAce

(7-4.18 AalBay CH) |

(8) Stet caters (Hollow sphere) | 17 cmerscs cael

cara caries (thick spherical shell) am wal 8a feorar

ara’ R, @ aga apm Re MM MS! WE p FN BH

Sar Ga M =(4/3) wo(R.* -— Rx") |

(=) P fag cittices aifeca a ce | faces cneren
TS SIM OANSS watz sen AMS carers Sia Siam.

(AGM TH | «TaCaS CATS ORS Ble WPA sca Cor cHwaes

CHA CA OH ATS Te AM oT! | TSA

CHACEA Mewt V= —GM/r @ f= —GM/[r*

OR cme yb V=-GM/R, @ f= -GM/R,*

14



210 ome 4

(t) P fag Storrs feera! 7-4.7 aera cre cafeate

TEM cornea Towraa Fre ey freq aT TA, ae CHTEaA

ard r 8 ae dr 28ta @ara wa

dV = —G.4nor dr ’ (7-4.13)

(ats 7-4.7 asileqm va aca dV ail Bag at Rr €

te dr 4 S8ate 1)

Gv coacea ron fee faeq cared ues Ae

TSM carensa faecas carpe wrens fay Senna wane

fesra | Barwa ame R, BSR, Bs Beas song foo

freq

Ry

v= { d= -GAnp{ rdr
R

= —G 2mp (R,*—R,"*) (7-4.14)

R.2—R.?

=—G. mp (R,°- R,*°). 3 ‘RRS

- _ R, +R, .
3 GM, Rt RR. + RS (7-4,15)

CH Ae Ss four Asa SANA VA TA AWA! Boe

Song feo

f=0 (7-4.16)

(a) P fang cateicsa onicela fewca (P in the material of
the thick shell)! 3 fa P fay camcea cae O sare r
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CHA MTS Ye UE Sia aa 7-4.14 Aiea SEPIA

MATA AWzcaA Bos say P-cs fasa
V,= -G.2ap(R,*-1r*).

P feqre Taoq fara 4 creed TOOTIa UO SF Ca

CR ALS WTA OF MO wa P-co faeq

Vi,=—-G. $ap(re—R,°)r

wear P fags aie fae

V=V.+V,=—G.20p[ Rg? —r2+ 4 (r?- Rr]

=—-G. 4 7p (R,$ -~R,°) . [ 3R,?—r? —2R, 2 /r }/2 (R,°- R,*)

GM 2R,*5 (3R,*-r*- “=| (7-4.17)

cna atonimt gn P fears clas O fay wafeye

RVI | HS Gora AMSA ARICA PNR

fa WV GM | 2R,°

dr. 2(Rs®- R,*)

_GM — r°—-R,* __ GM,
r? "R, aR 3 r2

Ot Mi = § ap(r*?-R,*) 28H OP=r Arey cAaced

Si wy aa Pee ca cee OP AIA cH

RT si we woh, sa Poe vias Cam alfacaa

CHAS MOA TH LAN; BA HI Toot Bem Fy | aay

ais crnéare f= -GM,/r* Ha mem TS |

(c) facas catecea feocaa cata fayce freq | Sorcaa

(1) Beem fare acy cate: Tacs crea cama R,=0
ag R,=R Gaa ari: wren fay qe eae r TAR

(rp < R) zea, Sama atacaa caress sey Tae

(7-4,18)

V,= —-G 2np(R?-19?) (7-4.14 Asllepae)

FSO CHAE CA CR ALS 1 AH! BSI Teoma

aa Tr64

Ve=-G$aupr*

ynVas Ve = —G § mp (§ R* -r*/2)

M (3R2_ r*) (7-4.19)- oR
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7-417 Hafez, Ry =0 aa R= R WAS a FA NEM

WSS SAS wens Wea sar seas (7-4.12 aiieag) 1 aaa
RBvHe CA] MET AWA |

.-_WV_d GM 2_ps). _GM r
Sm ae de aps OR P= - Fae

=--G “ | (7-4.20)

(vy) aH caer m*AicSa Sew faSq oe Sigel | 7.4 four O

aCe S| Gaa APTY a A GA YAY (GSS GCA SA) pl

PmACST TRY HA Tey ae GAO eso r ACI ATS

ANP US WAY WA Ct 1 Cae SA AWM WA x

faut dx 441 Gt AY TACHA AI SUS P Veo AIT TACW WA

SHAM OF FAR (r24-x9)F | oT GT Anpxdx | BSAA ACT
Ga PS TSF | }

dV=-Gp 2a x dx

(r* + x*)?

x= 0 S805 X= a HAG OBA stent crn aac Pcs an freq
MET Boar

V = - 20 Ge f xdx on Gp
* (r2+x?*)

(r2 +x28

= — 22 Go fr? +a? —-r) : | (7-4.21)
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Sona wy was O ufogl: OP Hr we) BE

Saws

f= -F = -2nGp (1-—_"_} (7-4,22)
(72+ q?)i

cet are P tay 2 a Sem Slace ri(r* +a%)¥
=cosal 1S P fase @ WI IM (solid angle) Bem 34

WA WA w=—2n(l-—cosa)! Weaa aa Aes

f= —-2nGp(l—cos a)= -G pw (7-4,23)

QA

’ in

A
a te * *.

A CHC B

7.5 Tea

(9) we VGNA oy Gael 7.5 fom AB oat AZ TE

Sara fates way (oss Gaeta wa) pp Pp faye vam aia
alae 28041 ABA Gq PO ma ta! «OBA MA O RBCS x

ACR dx(=CC’) OM wed A call se Fam me! CaM

Sa P-CS CMSA Wa BBA Gpdx/PC* 1 OP=p at LOPC=#

zeta, PC=p sec 06, OC=x=p tan 6 6 dx=p sec* 6d0

Sata |
3

PQ 6 PO qa 2am Gone JaTsTA (Gp/pi sin Odd & (Gp/p)

cos 0d) 1 WOR ACSI Gara asqel Sonenyia any saat ane

Glas Guy mei LOPA=« @ LOPB=B 8m QIN 6-F

AS Wa P 6a esti way PO Bee Sas cae Gone

(7-4,24)

Gp 7 G
=> fing do ="? (cos B-cos a)

Py
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. oe sin } (a+ 8) sin } (a — 8B)

GI PO UH SSA Ce Sony

Ger Gy= cos 6 d0 =—"(sin a —sin B)
P j P

2 cos (a+ 8) sin 3 (a—- 8) |

WSNZ SISTA TTA

f= (X? +ynyh 222 sin ¢ (a — B) =e. sin } APB

(7-4.25)

aa 821 POA Ales tan“'(X/Y)=}(a+f8) ea Geom AWA!

Se] Sets cre aC Slee Ufeyy APB CI = ANTeres

aaa |

7-4.24 waleqey 2805 cre aa p amcda pdb CAMA @ p

Caras GAC SIN (arc) Gz cacH A Claw lS wa dx Fem

P-cSe SE WH! weea ABI aac say ate P-cs ww

aim PA 8 PB aa aa AAS BPs HTN Alas wae

Qe CATS TAR p AAG, GR RACH EF HAA GA PH Slaw

ABZ GAS AWA VS |

7-4.1. WANG CUTMCHEA NStBata WSerifs (Gravitational
self-energy of a homogeneous sphere)! Wi Fl FU FA alam

COTS FY LACS SI Mian R BPMs ae GS M oa aie

FAAS CUA Why Bq Bat LP onacer fags weds ais Fs

RUC ? :

Gu fara Siacs 44 GIA AS ANA r BWPUMKA OSS CTs CAT

2 SrA iow eee Gara iors aedia faeoq V, = -Gmjr=

— G(4/3) ar*p(p=Crecea ART TAT) 1 Ok GA GAS TAY

SSS wST dm Via F CCST Dee CA dr Wo AeA I

Sars OM ea SE AV ,dm 1 dm as at creed apy
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dr Tor 98-9 WHE dm=4Anrtdrp | aeaA dr arnt Aedes

a4 faa Vidm= —G(4/3)ar*p. 4ar%drp= — G(16/3) 2° p*rédr |

0280S GAS sian R ss arin awa ce a4 Bera W =
R

Jf ¥.dm = — f " G(16/3) w*ptrédr = ~ G (16/15) w*p*R®
2

~ -6 (for*p)"24, = -SomrR

aq Toce Jars cnmers sq Sars onarel Beqeiey FateNe saTesta

Ore Fh Bizae | fea TASS A SEPA Ok Bh corercen faww

TIAN MTa_C ATSS acy |

7.5. WOcwraq asi (Gauss’ theorem) | WAasMA, CAPS S

ONS qua vaca faqnaiie ya wisn ocr! oa, CaS BR

GOING CY TST ak for HA Jaca AIS Bq |

noo Fa aaTata aaceaa Claro AAS corny Seay ( S7,

SIT A cptiga ) asics Ae ws Ve BIA ARICA CHCA

BBS ACA

‘TPT TCH SA THSA (closed surface) Ata 2 GA CoM

Fit Cea Gide ce azcet spy (total outward flux) Ga

Tam CHM GIG Ga mea 4nG 3 ZBC4 1’

WISH! A oem am frye cM coer 4-4 aT @ faa

mace Gia TASa wa CHE UNS L cOsCAA CT (field) TWH |

Oe CAT SIA AM Sr (element of surface) dS efatay wat dS-a

afew @ 4-4 Bere wae cH 6 20H, A dS cos 9 affects

2S cor Sa AT BEA ae Bt Ce Acoso amie

dS-SER BSA AT Soe 1 Gar afalTs OM MEH (G) BAA

g={f AdS cos 86.

Cy Stes ay Gara ga Tacs Cr MVS mica «Alege wry

Am Ba aie alates wm Baca Sel Pea sine face Bara |

aoa ats epics, ca ates alien oon ata slam x

affon necerea Sor Siar SAA Ten ACE ise HHA NTA

wen ce farsa om ofeite en 28d) ba aaerde 26h =H

WH! CA ACSA FI SVM Cael Alen qa Sn Sa Seale
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SUM WANA ACF AAAS (anticlockwise) free, For eA

wrea aces Tre Tao siacqs Bare Ura wera ‘ifaw’ ew afer |

NCA A AAMC AEA As oe aielos we Aaa

Tas MT) (WAS VOR CT See cane ar farts

CA MES AMT! Ver ae Sey THs alas wn SBIR

Taal SITS HSS efseS- {aA 1)

weleaia Gaeta wIsH) GA faqs wees secw
was ¢ frm sake cae A fay ocafam ae wa dS Aa

dS-a4% afette awa ater ae o GI Os, CR Fae

FISH As Ups dS Sq com sian Cao FAM WA

db=f dS cos 6 (7-5.1)

THC CHM NETS ae afexel: Tae aq AE

AUS SHUM GT SGN Ba waqie Scat Hy ATT Flac

CMs Aigza‘elt FE MGM WaT! «woud Clas cue afaael sey

¢=& dp=S fdS cos 8 (7-5.2)

$ fox aa Al TaSTH ATT FATT |

fdS cos@ aii wneoras cin ami fcos@ oraq acat

BSI (-a7 Gorey 1 a Guw=/, fata fdS cos d=f,dS |

Sey ST dS- cosa TM Alene wl AA! ak coe

afer aq ‘afeits aw Tre: aca ufery n aise

Coda BB Ga-cesa Ber ndS: Fam sleyzn ae aa dS |

n ASC ACH AS'S HAN AA 1 «=BSAF

J dS cos 0=f, dS=ft.ndS=t.dS. (7-5.3)

CCH CUA ACI SAA ons Sq ANG FA a m A

TI CA FNS, TA BeCA GG ST Im i SF MlaAN aise

CHA CA WAST VS BAYA TN BCA dV-CS SIA

BA GA p HY MOT STAT TAB Jaracar, dv Aer SA PAV, age

cam morons fedV 1 weary ter WCE atififes AA Bee

& faS cos 0 = -4nGEm

= —4nG f pdV (7-5.4)

ag mailer Uecs Fa yt 7-5.305 Crem & GAs

BRS MA, BAe Sala Ae aS ferlrn Jara |
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HOA YCwA State | ono AAT MPSS STS oc TAM WATT

arab Sad 7.6 fea O TapEm SAR sry AS aEEATE

sare S m- Ria aie Tao! =P ok Sra IA fay wae

dS P- Calva S ora zone | PN dS-0% faye aw P-co

Ban f PO awa fem sat PN @ POW wast HA g wae

G=n-01 ORB P-A YAY OP=r Baty Sawa TA f=Gmir* |

dS SA cert Blam f-o8 Aepeal sy

d¢=fdS cos 6=G "5 dS cos 0 = -GS dS cos 6

dS-9g Fa Fe feyyia O-co an starr O-cm ih

slam wag ass meg Gey sai at esa Mfitdy TACs

O fayos dS am Geni O-ce cee siam or aad ctv

cas iia 2 asgq atraagia cracea 6 I Sa Ties

afacd SRA wa dScos0'1 WA AS ByAt VIC

ACPI = Tiel

du = 45 cos G

r

woaq déd=-Gmdw
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ape FHSAA COM SAM GG HIF

gu —Gm & dw=—4nGm

aS dw=471 Tacaive Toren ae are weg ‘el |

THR m TSN VT SN MS MCSE ST TUR BUA Fer

NGM TAC | | HY CREA Tl Ate ecw za

& fdS cos 0= —4nG E m.

qqwen four Sr a aia Fin=0 zeqe G=0 Bar|

ORE CR WH THQ A WAM HSH ONS, SRA AAW

faedits fas fam ater sam ai 7.7 fea 2e0e 8a Nn Mae

O Saws ase AY RS olive Taos dS, 6 dS,-CS AH FI

dS, GH IPR RTA f, dS, cos 9, =Gm (dS, cos 9,)/r,7 OF

dS, SA Reta —- Gm (dS, cos 6’,)/r,*1 O-ce dS, gar dS, Sa

aa Sem Tas AN ae Cat Ma dw=(dS, cos O,)/r,?

=(dS, cos 6’,)/rs? | Soar os SE Tem Aaorel dS, com Faw

Cl aIey Coes were dS, fem alga sem wal O Rew TS

CAM ATS TASS CAA HG TG] SA SIA Fi CHM ATA

Ceasar Sa Teor Uiaes alec Sy con Siam Ry

CONF CRM AW Tet ee TA wae an afaret seca aA

BA Ma |

MEA FAA ATAAY VT BeOS aa! layKet cea eae

AAA AMA Mit Aleve VM TAS BASIE AAT Ace

aia |
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7.6. OM Cara SeHee MEW eicHT | mo AE Sinfws
THRSAS ‘TSHty Say’ (Gaussian surface) aH! wast oa Wass

TS 8 MSNA GEM bt; A aA esa win aa | aasts

AAA Sines GAA WIN FS cacaq Claw mor AA AA

BI ACH WAT FN We |

Cs) GUT | creas AIAG Seca Garg alorcHa a Taw

CRY FETS ANA YA ANA Ae HT AACA cmeacsa AASB r

AACA IN ASAT Ger xara SATA AAG Slaw f ose, Lat 2 GM

a ana faqs aia} aceq nize faa law) mete SA

S788 GUNG Aiagtat PH

g=(fcos7m) (2 dS)= - 4nr*f, |

MCCA FB wpa Bat aA —47GSm | Bz) G-0F AAA

aera NZ

f=GSmI]r? (7-6.1)

Bz) fom am; f at OA UCAS eM AAAS! «aA AT ATA

Swe asa acer ufesra faces Garcwa aqet cai 0 ARs |

Oly ASN WS PG=+4rr2fi Be —4nGlm-99 ATA Ae

eo f= —-GLm/r? |

(F) r>kR Tr=Ri meta sera are r crecea ara

R-BH OA W A Ca Aaa seq Im carecsa SA Al-97 AHN

Fat] | HSA

cracea Alect f= —GM/r*

OIE CMA AS f= -GM/R’.

CHEST aa M SGA sy Gam crm aie’ 6 R PRY

GSS] MF AVS | MSNA GSR CHUA CHPMHA SAH WAT VA SCM!

(2) r<R 2a Ga Tay cnacer Toor aa Zme=

ACA Ge MN RASA ceca ST M, 1 cers Taras ea

M, =(4/3)ar2p 6 sin Baca M, =(4/3)rp(r®— R,*°)1 Coa CHA

f= —-GM,/r* |) 4 FH Bra Bene oaahe | CRS M, eH

AVG VI AA |

(2) FOC) aM aca Mania aaa eA FICE
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Sia wea fem Gorm Ss a) aa Crh ota afaca,
CRA Fe Tl SONA Sa Ow ZACH NA TA Slaw! ase

aaa ok Gaza fang aaa weet « uceq ule

eTeeq |

fx

7.8 fou

CAAA UH BAG r GACY Clo Wa Wet Blac rv AWA

OA Oss WE GAA Som] sq b TTY UAE a BCR

wiony yaic AeA Sa Ten Gar Hlsfer AS aslo Bey Se

Sigal 449(7.8 fon) 1 ae orfer Sagi aga MOT AACA

AS |

Cao wepq ufone fen Fa olor Yo AAwSe UM Cow

BAM (OF HT SH TSCA A FP] A MOA AH Ta

Tra mata | eS af ora cHeee 2nrb | Of am Tea TCS

AM ae fe ateael ace ITS I wl HEGs MICAS OA

cow Sian cae aeael ay g=—-f.2erbi AAA Als ase

Cad SA op BBM Te UAE SA Im=bpi weer mda

TPAC

d= —f.2nrb = —4xGbp

a f=2Gp'r (7-6.2)

35) f- wa) fay Se Mes Aen Bae «Tea

aigaet acea face fact 0=0 8 g=f2nrb| oR
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mee f=-2Gp/ri a foes oi Soe fos om starter

STAC SATA Tarheel |

7-7. MAAS CAAT ANA (Laplace and Poisson's

equations) | SIC TRC AGA AG ACA GI Gael eT

sigalg | Slael faecaa ace afabora arifes (7-3:2 wT) |

SSN MSA WaT we freq ane acaela Se oem

AS |

feanaita aace fasq acate yefo aif adler ore |

SzTHA GBS AMAA ACN, @ wale CAPA ary false |

AMICAA allay LEA

O°V ,38°V ,8°V

ox? * ay? * az?

I Ger Sl Mal NA OY Yara aVreeld aacwrag frog

V 08 aaleag aia oer! (CaS TN oles Tasca came Bz

UCAS 1)

02 /Ox* + 07/Oy? + 32/Oz? ato wages ABMs (differential

operator) ; ame 72-6 Gial ZA ( 2-9.4 BarT ) | VT ( ‘CURT )

AACA FY Aa 7-3.2 Gaara afamig i V-ce cosa ahaa

TS WA Fal BWA, Ae V-S V Tea cae a cosa yor’ SoA

CHATA FST

V.V= vise

=(

Oo?

x? ay? 5:
V ot Wks A GM CoAT COON FRA Gem wai A

coaaie facmmecaa Go faéa sia V 6 AT coma yore

V A=div aw O4z 4 9Ay 0A,
Ox Oy 2

ATH | Be CSHHA divergence Ceara Alte ( 2-9.2 SCOR t

Cry ) |

SSAA MMA AE TAA CF HA MATT CAN ATA

Orv , OY , tY

Ox* ay? Oz!

(arerathy ALBA)

‘div’ @erfe divergence oq

=V'*V=eV.VVadiv. grad V=0

(7-7.1)
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SA VYTS Borer comaPra ANSI AAG | SH BCA Slaa

Te p ze 2 BA agen faoa V fava mlleaq sim

Bia :

any , O°V OV (2iter tee (2V'V= V.V Vasdiv grad V )=4xGp

(7-7.2)

Bae conan Ailsa |

Gs | COSA ABTS ‘VRS WH’ (divergence theorem ;

2-11.1 CRORT CFA) TAM ABA TOA AW VCS vhs wRcae

ences} Asay Ys NEM AN) VSMER A SM cosa

Cat & COST FF GC VIRORaqCa FS BSP WA! CesT

CR Gi won vac & wa con slam 2 cost AA GD

afaget way zea 6 AdScos0=5 AdS | FRAT BARKS

ae Uae VS SIN Sam averse dV-] a oom div A

fam qa sian Fpl saan ag ayia CATT FAH Me

fdivAdV=f V.AadV i UeermceEp Wa TA oF HB AM

Fata, Tele

f div A dV=6 Ads’ (7-7.3)

VASA] AH MPUCA MOAT THOT ATT

f fas cos 0 tds’ = | div dv = | (Wz 1G + fe 2) dv

WGI 7-5.4 ARBA GPALA MGA ACA Yi TA

f div t dV=-4nG f pdv (7-7.4)

Cor ANF MOA GH CIN AP, CAE Bra ACT

Ea | ARS UN A GM UAT Rew AS mA CRG

Aare (integrand) yf wa Bere 7-7.4 Alles AlarHEA

MH TAC | TSH,

. Of. Ofy ro) 4 7-7d V — + weer +} ——_— SS = -

7-3.2 aR UTI f @ V-a wes oaaTS |

=~ -V pp WV rv 1.6Sx Oz 3 Sy Oy 9 St @z (7 7.6)
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WEAF 7-7.5 RBM AGA

OV O'V OV

228 conmaa alieay) mete orem fou ct a enfara

p=0 gen 7-7.7 mena attests aia Sz I

fase erate | UBerRcErRp] FET FAT ApS OTA CeTAfe

TR ITM MOA AL AR 7-7.5 mike, @ SIA 7-7.6-08

AER AB eens ye alsa wiacs ofa fa 8 sm

Fea |

TAPANT WACK SH Beas Tey P-ce as Tacs atem

VASA Be GST dV Son Bs (7.9 fos) FA a

Toqio dx, dy, dzi P-A Bas x, y, z ae & BA Tes

lao Gory f., fy» S|

z P(x. ° )

= aoe
dy a dy

dx

Y

O x

7.9 tea

f.-04% Gy dV x-ucea afew or cow siaH 0% @

FIFA ATM WA CAA WA

(f.-3 Y= de) dy de

farce Ga frm cl wey alga SoM AA SRM IF

Of.(f.+4 Le dx) dy de

wear fat cae sigaell wey

Se dx dyax dx dy dz.
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BHAA Mem Wa fy-F aus aizaait sry oe dx dy dz

fm ob ett are Ye dx dy dz\ o& Toatoa cnr

dV-4 ARCA CoH TM bas om afeg Bre 221A Ta
o= (e+ By + Le lax dy dz

AV-WS SG TAY p LAC dV-3 Toor Cals GA pdV = pdx dy dz

OA A VPM GME HP] — 4aGpdV-F AMA BWA HSay

Se 4 Hy, Se _ _
ax + Oy ' Oz 4nGp

Bae 7.7-5 ANS 1 Asal Bey Bey TS |

7.8. AMTWHCTA Cat (Escape of velocity)! WaewaA Fa

uy afer aeael «t aad Teale sq teto @ afonier

rarer Tay aisca, Welle acs BIA VA Flat AMA SAC |

Biems aifecs Salers aa sn IR Neeea Asa

aig (HAS PATH) lsc cra AE Saar feleie pT

W241 wt wae Cad ca afonige m1 afeca Gea ci

fe “pu alate eacq! TAS Fer Gans com few wiam

aece 4a Gaa Pafonie sina cas afote aasifamg

AaTeCe

ww As M oma R WA CHI CNATSA MISTI m CCAS

ST] GAS Ay xeew ag cram fxs Himece! ce Be r

mace walgs (r>R) P fq freq V=-GM/r, oR FM

P-os ofa Gara feiette my 1 oat sna fefenie om

=-mV=GMmiri + PACE FTA AN vo* BM Ms Sara

Tote Lm. * |

+ sy OTS TAU BATS TASTE Ste era Va ace © fox Traie
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ciface on fer fen sinc Sar afonte gfe Qt feienter

grr 6 afetea ofa saretiy eae cera aT | TRO

GMm av. = 
(20M

r r
EMV 2 = (7-8.f)

cnr P-cs Babes ia Pea Sars vn Cin fare onface, Bap

PACHA AACA STAM Mavs mmnfaca. srsda Cars cara efanr ahecs

Tall T | OB CS P Tance ‘oer Can’ a) ‘Aiea Ca AHF

Sara Fa can Trea SN Aes OAS iara | ov SCOR Ct

can Tara cxcaa atacae sera fog afenie enfem aera coma

RBCS Wea LVN Wats Gara atenfe imv,* ofan sia |

CHARA ACK (r= R) AACA CIT BVA

Vo = V2GM/R (7-8.2)

A FACT NMAC AN Sena SA Tracy |

NEA Wel ZECS AK v. Cin wise) cara farts faces

(HON MASA | «BAS? SAI az: I HIM Tacs Tacs Bera «=a

wTaal 3-19.6 sare wena siamfa aael wom Cafes

zee «FN AN Wa! Aas asa wa A fay Bees
B

oa am Bias wi wm a eh FH orm mA fdr,

A

qe Bz He farcry (3-12 Va CHA) | HSA Sy cq HCA

CEMA Al ZBUS P-CH BAS TN I mee P AWS cwrana Alara:

MS TN Sa, SSX cowpeas aa as aA Aes Tages A Bs wera =P

RVG CHA WA WALT OF BA jmv..” OI ANA TEM HABA ; V2

ore Goa Toa BACs 7 |

opera eq 5.98 x 10°* kg @ APNY 6.37x 10° m, Nae ae

GA SE G—6.67x 10-1! aac BS AWS MTA CAN AIH

11.2 km/si spRqacga 96 GE 5.0 km/s, quergz (Mercury) 3.8.

km/s @ 5itq 2.4 km/s |

Sys AAG GIA aA (projectile) v CAC, SRTECN RTP anc

wry fs oe 2804 Sal Sa Gn vn Som fase sea ae

15
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ena) 3-21 SERN SICA Siete | Fale en aoeT agio

HCBH TAH FN LOA |

Can | BORA UPTS

(i) V>V. | "aS (hyperbola) ; am atersta

ee AT STM MATT A

cara Gara Tog thei eniere

(ii) ve v, ufuqe (parabola); arm ied

ari Wat aa, TE CRIA

Car ateate ages aw

(iii) ve] V I< V< V5 GJS (ellipse) ; KFA AKT CBC |

am «Gage Tee aieeice antiepe

alae |

(iv) v=v./V/3 FG (TACHA CH 47)

(v) v<v_/ /2 Bye ; wre fol GRC! ai

od feiam oie |

7-0. SCHSB stetatl |

(s) feta eresy wre) ales or Moo aK R

er |S m SA sry Gq Ga Be GMm/R*1

SRL VY m SAT WI 2BTq GM/R* 1 Farqe Tam Blows

We (acceleration due to gravity) ‘g’ Alem Mis a axe Ses

TAFT TAUB CAT! |

g=GM/R?®

walears| g ~ 9.81 m/s, G=6.67 x 10-21 aacean ees oa R=

6.367 x 10° m xfacey one

M=5.96 x 104 keg.

oferta 1G FAW p MACH M = (4/3) eR8p BBA | RES MS

| Rg Te TUR Me

p=5.5 gicm®.
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ea io Wet MEAT Tw Ta 3.5 g/cm?) kare

Gia aa sme faa ome wy oe call, wae fel seca

AIAG |

(2) Ca Sal cHrencaa Tele AEs AH HV aA CTR

Sam Perce orca oR TH fT WR oy SANTTAT

AARNE, See a8 /T? ABM GT CHE ANT | MACK Oe RACH,
3-23.4 @ 3-23.5 mala UEP

te" -GM a uaa (7-9.1)

offeia arpq a= 1.497x10!2m aa oe T= yr

= 365} x 86,4008 | aateCH ORS G=6,.67x 10-1) HOM

M =1.99 x 10*° kg.

Bz Haley Say a 3.3 x 10° ye 1

(©) aera MT) recat Ge AW MPI AST aAT

a*/T* aa Lean, Wed a 6 T Gr MK eM Ge eA @ 7

T-3 O86 Stace Bento Mem BW |

offer, as (Venus) 6 GINGA PR SMEs Fares! ied Sow

apne a,=1°495x 10° km-G GACH GSS (BEF astronomical

unit Wer) @ T, = 1 AAAS SMA OSS AAT GR OAS AIH TAA

a®/T*? = 1 sera |

aca aenq wee T,-0.615 yr i weaq Bam seRT UTA

Cray VC GPM VATA

a, =(0.615)*, a, =0.723a,.

GR am 165 yr) Baa seer Arie « fea Akers

or 30a, |

(8) Hem Brigada ST! 7-9.1 allen M oa

corres 21 Bera wees FecwCG acaren | ote oes Sora | Sara

a oe a, = 4.067 x 10° m (@ city OwR 3.564% 10° m) |

aeaq Gory 7-9.1 aslkeny wea Siena SOW MASA MTT

Rea

T..=20/a,"/GM, = 29.9 TH |



228 omTeRa Aa

Ae Sek @ Cay aces fens 2am alesse! «ona

AA MAY as Sole Diora Trace |

cn SRE AoA Say ass site prerce oni CIA
=22V/a*/GM, (7-9.2)

Bata ; us ofeta en TSR HA a Braga T alae o,
a aetna T eM MA) SA SLR FSe Ha ASM Soma
giaca a=iedta are =6.37x 10° m efam mee T=1 as

24 fatav |

Gr ae Sua Gage oe afadia oratwcs Yas alae

ey xcs tea qaor e Rais GAR ate weece 1000 km

@ 2000 km 23, Se xa Gam weT PM WET Crs

2a=3000 km+ofedta ay=1574x10" mi BB BOS 44

aq 7.87 x 10¢m Beast MA TA ANA AATea oe T= 1 qt)

56 Tatav |

ett) eyb x80 ae feeninte gre ae Brae Fore Siew

oeaics Tow 24 worn wfaea Bice ?

[Gers ama 35900 kmi are. FA RAN ASA Una |

ATC PEA MTS CH BALA 7

(qe) caitecea Breet Zee Mee SrtA WHS (Motion of a
particle through a tunnel inasphere)! Wal FA MM ATS

CRE ANT-eTT Ba GE FY, CHA, WI AH BVI

ONE | FUCA aaaey asts sen arivm face corecaa wei Ga

FOF ee acy | | SA Tw Tacera Blac orn Baca «(s) «Gal

AAA CTA NS, OR (A) eT Mee Boor Tas Tracers |

FOF G CNET SE A wre, 7.10 fom creer CH SCOR

CH AM RBae! AB FOF a O Cue SH! WH

Ss TS sn O fas wine: Cama Gora comecea

Ora CT OO ATTY A MONA Se, oat 2x1 GO afer |

CHAE TAY p ZACH OT HOT SA (4/3) OG? 1 sq SA m

zen Gar Gq esse Aq F=G(4/3) mpm.0Q1 O BS

yoo «Ga OP ae ae Fine AB Ga 2 oes Ve

Bey F cos OOP =G(4/3) em.QP1 oe Snem aps FH
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AB GTR S| Se SN ABA BTSre | «AEF Ty Alem oe

Gone AB cara ates ereias ara al «Alea Gorey P Tay Rare

STA YALA GSS ate ForrA Ae P ateqel 1 PQ=—x xfs

STA TO Ailsa S8r4

d*x 4
"he - 4 7TMGpmx.

(4/3)nGp= w* farfece Aaleacel 371 TA

X+w*%x=—(Q,

Qa ATA CHIALAA AMTaoS Haseley wales (3-15 SecA), HAR

CHCA MATABIMN

7” aa (7-9,3)

cra are R see crmcen ach Goa seein aercecaa

CASK Wa f= GM/R* = G(4/3)7pR | GSN (4/3 rGp=f[R 1 ak

WA 7-9.3 ASA TIM MZ

T=20 JRif (7-9.4)

opedis ATG CAS MiaM VN CH BPH MY Fa

He Ba T=27 JRigi ama R aed arief aae

gta ab sella ween Cam @ oofeein we) |

2=9.8 m/s eae R= 6.37 x 10° m aia T= 1 et) 24 fafae oat

crac areas an Gea ies alec Fence Gia uk
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AUS MAAS T= AV Rif TAA CE) ARCH CHAT AA | BSS

FSMCY SAA ASCH Aces ANT Lacs Ae cern AA

mw* R= (4/3)rGpRm A w* =(4/3)7Gp.

GUA wo FSrCY STA CHS An, a we T=2n/wt ey

FRCS BIC AS 7-9.3 G6 7-9.4 Aallsay Mem AVF 1

7-10. G-a ata faeq) = G-a7 aa face area ORR SN

RRace 1 | Hebe FTE! Taorea cad GATS oeitel STAM ATCA AT

sista 1 Sawa sie aacest (Boys) AMY @ Berle Baraat (Hey!)

ACA *ATAIES |

(3) Facer +311 (Boys’ experiment) | PEIN G

Tima aes Tersacarn cabs Seq BvSheA (1798) 1 snceferay

A AAA ASS BAA (Pass course) SXF afore BE! Cs

(1889) ancefect Gort ape saa, fee Gara qioyha ya stam

MAA NO) UCT AYIA WHT BF |

TACHA AHA BPH 7.11 Tera crag a1 | MSU ces aie

Caras wae ona Tate aig arcana: aa as Big am Ze Os

7.11 Toa

Gam oa at get fea crt Aq ora Sam 6 Shy Somaty

sian wre oom ent A sera oe on 17 Vf am aT

COTE A Te CH Be areés corms gais (Ms, M,)



TERR 231

AA Gat ANA oA 4.25 Vio (VT Os oes Meat 2.25 Ate) 1

CIE ASA GAA Fea eat werner we Gad seq wags

CHAE CR CYSTS S| YS M-8 CRS SSNs wT

om 6 @f91 Boace een Cad m,, mat AAC TV forect

Gen a1 M,, M,-G Gal ata SATA Sa FA CNA

m,. m,-« Gog Garwr weer oF AacH it (7.115 Toa) |

G8 STR myn, BIS GN AW Mim, GM ata 115°

CH WA! AT My, My-S eM Cucwst m,, masa fants

THC SHIN STYCA GSM FA! Ge UTE A BO CI SET

COTACSICA AA ACS atoviers omg 22 Bo YH aN CENT

atetacwa wae cate SI Sat | sae one A-om Calfers ATE

ora 1° faa

AHA TCT SM (A, B, my, my) OBIS AZ TASH ACT ACT

aaa Ceo scoratas am wae age eben faw wees

ONC A | A CRUG SI AIA SA Sey Ge Cot GNW *TeM

TRACE | my, mg-CS WA OHS TTA GF maT Sra Ga M-

a iw 2 -4 -

7.12 Toa

aa fam on Gores atace: acer M-o7 oF fen 7.4kg

m-O235 Gi 2.65 g |

Sa cera Frets Se 7.12 foam meen eres cafe Sy
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CM TAC | «Tera Fincerq Gar Sey ES CAs m,, mA CEN

CM ees M, CHS OR GE RECS FAA Tres p TE = Me

Aaa foreca | m,-or Gay M,-~or Beh F,,-GM,m,/d,." |

zi m,.M, aia fem Wat di,—m,M, BRI mum, CR

afore of aera Boren F,,.p/d,, | Bz wal Mss cmacea

m,. MF A CE ECS SIS F,,.(p/d,, 1 68 SIS m,-

PIMA SH VATS AIA TAH Vlas FA |

mea B7t4 M ,-0F% SRR F,. =GM,mid,.* 3 d,,.=Mym,

We MM, BCS ma BSTas Gea AWTS Fiscal wR aw atT e

SHS N faqs can aa Sie Baca aS SHSTAs wea Fa Gone

Fig:Nmg/d,g | mym, CEX Cle BISATT oh Grong Gorey

F,_-Nm ,ldy5.p/INm,=F ,5-Pid1,, 9% BACH 224 SMF F, o.p|

dig J 1 8816 m.-@& mm, oes AACR Tacs eiace oa, Tele

an sem scer fardice fen sa |

M, CNA aye wy Ye ss fam Wal B Ue

WSCA Gy Sacwaq ae View alos AM! SAT BUCH

m,, My GIS Waa TWA

ae M My +2(6 pl-G 7s .pl) = -2GpIMm(>-,- is =kG

(7-10.1)

GUC m, =m, =m ar Mi~ Man M Yq RSATE | «Sl SI

k =2plIMm (i i “7 (7-10.2)

Vas We ay Boa ay Os ww ass M,, M,

Waa weuias face Sa Ges Tees aA cu wat! ears

WN AAT GAR GIS fecsy Req 201 BA BAS D Fare

BIS ceca Bars ale wens aaa fast x aa, SA sewH

26 = x/2D

9 =xj4D (7-10.3)

CM GSU VATA Base aos Wer AS et (9.6 eepren).

Ome ya ait TN ea ok PE CTOTEA AMEPUTSS zac 1

SR CH BSA at GON cITe ale c AOA We
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APS SA, CR LAH 6 GOH AVIARS GR cH TEE GOR

GRAA AMITAA MSF |

cO6=kG (7-104)

Sl BSN Sa Ww B we Wren Ca Wasa

CTA a Tim B Cicad c-a Ta Ula BN aA (9-6.1)

Byer) | 7-10.4 aalear As TAY TRA G AEM Az |

P. 1, dya, dy, TMAia Tinw We ate ALTO BVM. git

ATIVAN MAIC We sisalea: sa am Tents

SUUATS-PrT (optical compass) | Zena Sar Gara excwa

CHATA Bian Gawyier TN VATS | | HBA BA OA ATR CHITHI

gio Ypora Ma Ah CacwA WA AN MIA BO OPT CH

ate Fae, GAS ATSC

CPS CMS GIG yl TACHI TVET AHL ACA ACH AN,

amy yieace: cared fase saiem Sere am wage TEA

sige Beales |

WAFL WA Ww WA ars ater alan ans C7

Ty MAAC

G = 6.658 x 10°° cm®g-*s87§,

facrecra Ae G wa aforse cad mtepe aq Bq SA

(2) wlecera ofgiwi (Heyl’s experiment) | SIF4S coaves

GIA BAG CRIS CRTD COTES MTOS Wasa corecea ‘cantare’ aiTo

are G aiza sienfaca: weiter aeila wre Bag

aasy crea ‘Sar im 28a G-a ma Tea FAA!

VANAA FAIA ARM VA *>iene wa wT TA wae aew

ober wea oehrs 2a 1930 yee | ATA eanere tea (Chrzan-

owski)” Fare sabertee fey oranaa sige oaterio

SHA GSS BA! IA VA As IPTS BH 1943 qe |

RTH Miegiatana we 20 cm ECA War 50 g Sa ZC cars

maGa clas aso) 8a Crad, emibaeA @ FA creas

AV BAT! «CTA Yaa BA Pea ; 2x11 m wh fear

* oq GR OC GTS SR ercea orn mB! cofers (Polish)

Blom Bowes SA AEA GA Crem BBE o HET AAT
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CPSs SA SNICST ie er; WAwVKA GRA 66 kg i Were

UT OME ZAHA Se a Teer! Azcwa Saree ate ss

CN Sas ass Bots oar saecy ois Sacer ass

caera site (7.13 fou) a feet @ cemaa qe seredia cara Aas

Cea one T, ON Bt «2 waEA Ge bE oF

Se MPS CUE ACN MAS ARI BH! WS SA a

SCH CHTATTA (T) AE AAG, T, GS] FACS Cav BA |

ames Two MOT Aaa gio gaem Cxcra GTETENTE arn

zy (7.13) for) | A SRE AAT OAT as Gorey wise

crrerece Alc Tela eS IW cra! Aen Tea FY SIT

camaset T, T-A OC AG 2a |

Or-O —

C)
(ti)

7.13 for

ear Tala onben cea git wre 6 upline om BA

OTT BWM oa eet alent sa Bars east VTA UTE

nfavers fate sm eat ae ote Snchs TPE ACT Fal BA ;

51% feet 4mm Hg |

RAIA MCA FTA AGATA MAPS BOT MEM AWA

G = 6.66 '+0.004 x 107° frfanay ase

wre Teotrarca

G = 6.673+0.003 x 10-® Tafa aes |

wtecere otPwts Ge) ASA GEE Bena HOT STO 7
GR WINE Wr saa ale cafe awcye bs c eke cra
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qa 2 CH, see Mss 6 Es SCAT SESE OAT

CSET, :

T, =2e{ I/(c+GA,) }*

eo feolr cam, ale Mes oa se We CAR Sse

TPC VISA MTT (7.13ii THA),

T,=2n{ I/(c-GA,) }*

A, @ A, ait qie ena: anfafes ; ora Gene ar @

CTA GAC WE! CNA TH, GEA 6 ST BAS WPT

anaes Gm tay ween seeq Coney fore slam ates

wl WA! Wasa cracaa Som oF Gomme sora SF G-7

VANS Term Ca GA, 1 GA, TI OM AA! GM, WW

anna wer alga Goa wedq fone om Wi 6 fag afoa

alerm SINT CHAT WA SS ST cms fam 4, 6 A,

feos Tard Sa arr Sal face creas |

2A VPEIA (7.14 Toa) ag M,, M, 8 m,, mn CF

Os GH! M, 8 m,-s Ctma Ta¥ d,, 6 M,, ma es

ei d,,! Si Sf memz-m & M,-M,=-M aat

m, @ m,-4 GCHa yaw 2] en BBre

My

WA FI GM ICS ATE Bos cress caine farwy

@ cafes farwey x=/01 crema ya wn faaraa sem x

wa atm: a faleu are mw Sm M wat CE

Sy =GM mi, l(d.2 +x") | Bae Soren crrerecs arom Temacs

SH GRR AA fiaxMdi.2+x")! | xem ma oem BT ahs

aogier aT e8 Bre— GM ,m,xfd11° OM AH! mse Sow
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M ,-~& Syn Se ass BUTI GM,m,x/d,,° 1 Mea FA

AIM MSARS AT MGM ASA! Ca BR ak Ase

SeMyrery (ASMA) HAF

2GMmIx( 7547 )- -2G Mm ro( b+ L; ) G48.
disd33

l= 3Oats A, Mm 1 it i)

SAF WAS CHACSA Ola Aalsay (9-6.1 BAIA cH)

2 ee

198 06 -GA,9 a 6 +(c+GA,)/1.0 <0,

BS). AAA CHAT AMSA OAL CHICA AAAS

| T, =2n{I/(c+GA,)\* (7-10.5)

feoly BeTEICA (7. 15 Toa) ACAI M,m, yay= M, mM, i=d e

LM,m,m, =a) m,-08 x Facey m, 6 M,-9 ST

fay’ GM,m, -o" GM ,m, (1+ 2x sin *)

441 84x Oxd sna d

ANAS “x-OF AG BWWT ST AreN —_ Sara cl Cornet faces

—— 7a a4Gs fis’ sin al moe Cry M,-
wets

faa’ __GM,m, + _GM mai - 2x sin 2)

a +x%+2xd sina d® d
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mm, CIM aera sary Gone fig sina aa ay Ms -CH
AT MAA MACS oH WS UC AeA as f,,' Isina e

fis lsina, oy aa macan fads fam acai Mia aay

CAAA FAV STIS MSM TAI! Bey M,, Mea MPT TT

cue Taceeft ors :

2 sin @ (fy4'—-fie)=2l sin « {oTM —on | 1+ 14 2x sin *)

- 2 1 — 2% sin sin)

8.G Mm Ix sin? a 8Mm /* sin? a
= 7s =G, FL 6=GA,9,

Aa A, =8Mml® sin® a/d*.

GA,6 sae faceort afer aac crreaces ela asileaey

I qc 9. -004GA,0

OR CAG MAB Ty = nil /(c-GA,)}* (7-10.6)

7-10.5 @ 7-10.6 S805 IZ

4n* _c+GAy 4 4n* c-GAy
T,4 7 T,? I

qq 4r? (A _ A) = EArt A)

(7-10.7)

I] e8q aaea NCH YA Breliaaay we « Care wes

ol m, 6m,-F aes | Ba feat sia oP TAT

(9-6.2 CREM) eM AH! «A, A, fo siacwe HEM lot

SiN VASA CAPA VALET QS BCTSV UA Baws sia Arn

zene |

SSA MA AAS CAPS GAA BAS GAS AA SN Bz |

(0) Se aTSEa G wACAT GS Rae! «FAT wes qe

OME FPN GT AR GSH TA! GMC AF MS BBWS

ste cre yr Ga Sa aleins sien, cunen fa
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enses =u esis crs tiem OES cHETeA Srl Mier OTe

ex) x) ace G afer om a1 Gk crete siattewra TON RATT
a (Poynting) oat Tareas Sorecare | onMEr Tera Ta

(HER EBA | .

cate MSI GC Tice acs. ATR GT AREA

‘ca | AE) 7.16 Tord Cre REAR FUR CHA FPN Sere

ee ee ee

soa HE BAG AAMT | Toa ASA SA MAP FN AA! ACS Aa

ates 280s GTA SA AULA A Sl GI, GN Fla ACH oRneia

GH CSA AR VANE A Fay WATS ANA A | ACH ATA LATS

7,16 Toa

QW AGG Sista AA BEY FN BA |

eres comers BIS (im, m) STATA YM AACS WA | OY

HOTA, AR ASIC GTA 50 ANS | areet cra (Me aha
SR GFA 350 HSS | M ovis aa Glace Bora an! | cota

Semieen BRU AEA SAwOTCMR rm A AR NH Tm CD
Gen a Gia Mex SA TATE HS LEM A MY Ae

Gia Sy ore WAS A SM eats oa (M’) ate clare
RANT AN TA | .

gE SETA m wel Bo M GH OLA ITO FOIA OM SR

5 TONS STP HP TM A
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— BRNTTGT Ore MORK Me SRR FA SAR HA mm, m

oe 8 Sa Seen Mas wc ale orn a! | yw Aten
ACOH Td m, M Ot PIC Te |

WAST VTP ECS x ACH m’ SA TT WOR ATS Aly a aR

BE BVA Berm TAA age oS o afer une Pen ass Bay

By TS m'exlank was! Mot trate ate O cea

QS GI age GS kO-Q HA) Mom sneees oe OF AEE Te

2 aH | EM acer Crs / eae mm 6 Mot Ce TY d BM

G8 64 1.GMm/d* | =awe0

I. GMm|d? = ko % G=kéd*/IMm

FW WGA TA mem I AMA. eter Pifear

CS G = 6698 x 10-9 AHS BAT! Ba Vera May ACS oH

05% caett |

Gar afara afedia Ga aia Sn ate (7.9 SeyeEt) | Gere

SE Gun aa sem ak omberyiors seq sen caterers

‘ofet earl Bn" AN A |

(8) wets (ssbs %) yeacia Sfeiam feafanncy cre,

oném, meta, gaete @ thy oe FON waleCS Sie FRUA

Gama fata sizer | «(7.17 foo ose am 7 Was AEG

sia! M, 6 M, gale aah ereran cons T orem a OF

GB once AAT SHIR | COTTE CPE GRAIG ceri Tac cen O Frys 5

fan atta ae ame WM comnts Oram ME ase MOM
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east we cola eH Wns wae BeacE! wer

NS WA Bl WS m SIT AS B yely Call CHAS SITE (AGT

RPE ABTS Bel AA FN Beaten)! AB ae M,OM,

ay AS OGM sien as SIM, @M,-a TSA MER

aan AB cea Soy ests sme fen sia aa aca AB wely

MOM, GWA AGS Aare BAA OH siaca i «ate coraais

aa praiacs vita dita gat sere ans age Oye aait fafes

caifas ye (angular acceleration) a G4 5-4.1 AMPAY VTS

el Ta AS B cas yeioa Geom mwAB/2 wa farts Tacs

fam sfaca 6 me (AB)9/2 SITS APS Bias | w oH THs gH Fa

TES MA A ef sss wae sicer faoiw aera «Ce

Sag AB wes any esis Cor PROTTETA MPA FAT GOR Ss

ANA AC TATRA SSA TA M,, M, Creicaq SA m,G 6

MO Bente qacen Bom Tada sata! a, fafen oH 6 AY aie

Gam fata om Beare! bed oot WA 4—5x 10-°

@icm/c? qe 22am! oo fais aa Tea aie

on water fae ae Sa 2a oar Fa Mee Trace
G = (6.674+0.004) x 107° fafean aap gevert oat Ft

fax (6:670+0.005) x 1078 fafa ase |

otal

lL. c@reicaa Foyle eres ewes sarees Aa orem AA CHATS |

(3-23 GeCORH CHA)

TITER ATA AAT VA LTA SCAT Fa |

2, seta Sq 8 Slam Bars wa? yeHa wes Alga sa)

Son are comrenea (%) aac, (a) eb, (1) drm Bee

(a) *mcda fours areata faeq @ Slaw fas +4 |



- TES 241

3. 104 A Fare zee Gey sears Be

CHIE TEA Slaw fears Sas CH IP] CHUL COS. GA CUE
ARRS Al OC SAI NBA EH aca Tiga Fa

4. nO FEA ATCT ATTA @ COTATI aE TROT Rarer
CONG CHT CR ACA RT |

sralt 385 AST IEA MET TE RS TEE Ales aereie
Sieg Foe ae RR STE TOA Aaa Terenure Alea ATE

eq |

5. seein ae CH ary RBCS oemNTA Cam ace Fe ATH
Os AAS kh Sow Sara Ty TWiza Fa |

ofedta 6a 5.98x 1094 kg, apne 6.37x10° m, G=6.6/ x.

10-11 mks unit, A= 3000 km aavn *enecaa CAN BS BR >

6. cram ferrin wrest UTE sera afore Grae cers

aga Sa (3-19.5 GyeH cr) | oR ties cern Bln zW afees

SFT FH |

aiedta cam ven Oracza Sys ears Be 6 UTS Ga 1000 km

@ 2000 km 32% Sara eiwrsrer Se Akers fe Fa | |

7, Farce stern yest ekew sorca nie cm Te Saas Hye

xare fea cred AA? ak ecw Bara can SE aR ak cana igs @

SAA MATA CACTA ATS Ts ?

erat Borreyier 3B Bw Mera |)

8. ANAS crrecesa Sree crreraa fous Tem way e Ty AH OE

CH Salas Sn Bowes crrencss aS mT AACS Vey me Bers wifas

ATT BA |

ox ufertin e1 9.8 m/s 6 feats arn 6370 km atom, sieve

CH GYAN AT FS AVA?

ae Orne Srcba sre aiem yieatt vines sins we wm HAT ?

9, Sere G fate siaqa oss aww oe 2 a7

It Gena Hs fs sian yada ea ales Sm a?

10. M wa 6 2 trcGra cren 1g Hees CHM BRCE or TRY Cw) HOOD

SCUw, (M1) Wed WHS Uses SAS A Alea Sa

[ wwSs (a) oa OT 7-4 (9) a CN; B= —a I

Bans () GMM(r*—1*); ( GMiiir* + 1*)¥]
16 |
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11. rm er SG /, APN a oe WE p aT oa Fe Sa BTS

GF MG LAT r TAY Slaw

=2nGp[l- J(i+r)*+a*+ Jr?+a*]

TALES SMA FY AY STSTOLG Sin Siam 7-4.22 walle ALY

Hl Hr Seles cee dr SA HSTSA GA WAT pdr 1

12. vert aercecaa fe Hee THe?

6g aerate aavecaa- Steel aac face Hrs fontoa cael fe xara

FMAM Te 3

(i) St.dr=0; (ii) curlt=0; (ii) t=—grad V.

t=kr/r® xian orenqe igara sian care curl ¢=01

CASS 8 3-12 Berry cre]

13. CBT CeRTHA ISH Ales TS FATA? TON GACH COPA TWA FI

ara feed? Gara Tee Te eH? (2-26) @ 210.2 BaqrrRM CHA)

V Aeris anata factors cri VV, V.te Vxt ae

fortes sa abel faces ser a1 BMA RT Cea 6 CTATG

ceea tai Gana an is aT UE Tae a1 «(2-9 Bere 2-9.3

VITA CF) |
Om cea alert srecra ace Gara Cero Ts AMS BNE ?

HF AHS AACA CHUN VMTN SAG MA? (2-11.1 @ 2-9.3 BareW-

ajiet ore)
CHA IPH GA COA SIAM HI CSR curl-na FECHA AH Clea

ALIA CATA 2 cescaA my TSA fs AHS STG? as AIA

ARH Waa AeA ware is aiace miar (3-12 6 211.3

CET Cel)

14. 978 S806 A Goo BTEC Yl CEI AAS Tie eA aT

FIM DGG enlacer Fry BSA yea me ls aespra AVI MISA Fa |
15. lect weg aa ata sina ie san ore? Gs WE aly

HOTA ANTS AGS MF, GA SAA aT Bq Slaw BWeeea 4

NCAA AAS Mit, wigs Cara Tey SBA Glass Tera 4/3 yt ZV I

16. GR FPA cress FA SA Cara Te OeAa TaH BAG

FAY EVA THOS GI Be Bh Sins AAA? cms Brea ws

TATA CA QI BA CH FA ANS WA Fiz |

Laeess 7-4.1 rere: Os #GM*/R)



waeq afacay

BSws 6 TAD

(Gravity and Pendulum)

g-1. afesg¢ wfesaia GA (Gravity and acceleration
due to gravity) | *fedla sgrealn siete uloss acy sive

aed! arg aa aed cnAea Aa, SAS ATA a yTedtcs

AAS CMs Vem a wal Ulm wae os BT TAA

qe A ey ACH | RS Aled CA ORY AG

Yq] SCT |

olegia Taree aeny 6378 km, yale (polar) ary 6357 km

GR AG TG 5.517 gem? | 1G TR @ Sa fas alten Aedes

AAG creas ser sic Sea APT Bes 6371 kmi ay

Cn CS Te Clee ASA BAZ AMA F2s, oe Cae

Wa {BS

§= on =7-7GpR = x 6.67 x 10-8 g-! cm'g-?

x 5.517 g cm=® x 6.371 x 108 cm

= 981.7 cm s~? =9.817 m s7?.

PHA MRTSTS VACA OATHS TIT Crom ZFzce omfeere (Galileo),

ACSTH gal |

1 gal = 1 cm/s?

1 milligal = 1 mgal = 10-° cm/s?

1 microgal = 1 « gal=10-* cm/s?

ofiedia fatey RIA o-F AAA AcoM AAs gal a] mgal-a

ABMS ZA |

ofedia saree qaceaa Claores alewin (4 atest)

TH Wa! AAS g WAG Tem A qa aa! aiema foe

gt Wize 2 eae Cos wa! «iets creda Syke srER

Gr a Som wpe as BM Ce A WA BBS SRK

OA WA £=Srogt VW Sr AM FWRI! MWC MIM A g



244 omicea xt

me, Ve MNS BW Bey evs MAN oop AS fatwa —

gt aie os aa 1 eda Colas GRSCAA oe onic Hay Aye

oer CYA FSI II! ot Fay Asa ay a

arr A ST TA wees saw MH 5-8 URRY

Re Gar Mieme ey wea wee sian saenaie gfe

G8 Fiz | |

s-1.1. Ufeadia wacia Brig ofeaty wifers cfs fara |
8.1 fom O ocaer, OB aim, OA Tagacae eae P RA A PEO

Ss moar SM Wi 3 aed was AH P, CPi

— N
B amt Reosd 7" -M

ote
Cc R cos X Q “ay

P

t

ans

5
d EQUATOR

O Aj

8.1 for

OB Ss cara | Sara acres arecsaraa PC ufeqdt 1 agios

Com yedia A ME me -9F GE SMT OR Te HMA |

CH WW MW mwo*PC=mo*R cos 241 att © fede

qiies can, R tea aed ot 2 awe: PO afegt

mg, FH 4e0S PC alert ot alow an cosa ate Tac

ae eepica facan Stace facrmeser eres fa mg, -mo*R cos* 2 |

sa PS cane fra mg, A SA PO THM mo*R cosd a

PS -PQ=PS+ST=PT

eter | TRS PS-e3 Bom TU ay one sia PT= PU mM

aH SEM SPT CH YE CUTE |

7 “, PT'=PU = PS—US= PS - ST cos

=mg,—mo*R cos* 2
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G2 AHR Jaiors PT crea Tae Tacs | Be agion Gear fede

TET OPS, GA BVA Fe SIONS TI

&, =8, —w*R cos* 2 (8-1.1)

2, GR gS BES West i -—w*R cosd apis ores

(centrifugal) Wai Weer zn am ‘cates a ces afesdia

we zeae ules wlan @ aed onizs afeaias ence

SI MEH 2 ATs (resultant)’

‘ge Wee Gg Troe wat w*R-a7 aq 3.39 cms" 1

fara A=0° wae GS 2=90°1 seer mien onies

SIM Se MAMA 2-7 TWA AGHA FT A AICS AACR

Cait Ba

Gat Wee TAS CN AA Ss enawi (plumb line)

ecrca Tacs (PO ca) ates a z8m PT Gem wine era,

eee Gor crm’ Gal eracea fog aie fem mara P fey

PM an and Ges @ PN ae anne Genes fre Tarr aca |

STCHA TTS CHK a AAT CN A
a

tan a= 2U - mw 'R cos A sin A

PU MB
w*R sin 2A

—_ 8-1.2286 (8-1.2)

aero Gem xace ena vipa fagts a | Corag aalene Bsrs

On TR aa am fea
 (4=0°) © GATS (A=—90°)

 HPT, eR

45° SreKot AACA CPt | 
|

S12. CBee aw ot MieaSe | Ae era CTR
gerd o-3 CASRN ACH BAA a) 2 alee aN Sens

2.28.) VR |

sR ee ee ee

AR CH A FURY TEST STH RRC, WAIVER SH SRI!
erence fermW, (Geoid) em Dace gee BeeNeRE
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cman (oblate spheroid) Acq Sq FA 1 Srqacs SAIC SNA

ONY BX CIS Fars Socnas TW cneays: leds cea at

Grea Sqagui (ellipticity) (r,-—r,)/r,=1/297 ew eal ry=

6,378,388 m 6 r, = 6,356,912 m GSM Bz |

Sale Graces Tera cea BAA (approximate) 471 | TSMC

aon Grace ahs faces slam fecwr OU FRTH AZ Se

AMIS AVAL! Biel TAN Sa MSS SSP] aMontor (pear)

151 Gea ag wen Srcmacest my eats fog Gera, ae whey

Gy wean fog ate (errr Tees) 1 Tey ateer ya coit aa,

RAS COBNGTA WA | Gailey BIS AST WE |

SSS Alas oF sions Genenet ae e FH! Aa

Syst a WHO AS s-7 Alaa Aloe 8-11 saltoge

SPAT A A FATS SBC AZ TINCT VCH ANAT Fi SBATSs

fererwibs Aryl (International Geodetic Association) 1930 zat

WHT AS Sa waisatcra fasta zee ae silanes s

2, =978.0490(1 + 0.0052884 sin*2 — 0.0000059 sin? 22)

(8-1.3)

Bares Sch Taga crea g= 978.0490 ar cages g = 983.2213 cm/s*

SH ASMA Slain o AMC AMA AIST WAST TCA

RTT

ACH BCH AN AAT

2) = 983.22 — 5.19 cos® 4 (8-1.4)

8-1.3. Becta afew sa ofaaGa: os ayien Sex

Clore oracaya AE Bat FA o-T Me Bact alasics carers

ufacel SS RecS h CHO (h €R BAH)

GM _GM| ,_2h 2h

Bs TR tht RE | 1g) ~ 80 S05
CM A 1 WAI go SHS SAMA Be SAT OPN AE STA

we ate im tom grec wleedia we 2¢,h/R = 2x 981.7/

(6.371 x 10°) =0.000308 cm/s? afarq wee

- Bn = Bo — 0.000308 h (8-1.5)

Bara. 1. Race A favres siacw. Rac | |
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ofediy Coenmrma wrest ap ws Tos Soraya <a Tt

Cu weno Grcae insa ar | Fs om TH

2p = £9 — 0°0003086 (1 + 0° 00071 cos 24) h
WA MCS LAA go Groce eS o-A WA Ve gy CIT

Rare h Tava Goer ; TPIT A |

BSN Gacnrcsy A OA MeN Casal West ww

ONTT Pen as) GF FAT 8, SZo-A ANS BT SENT

BA! AAW 8-1.7 adleacr ons g ater since Aled

TITAN BM VATE, Lyx BeA ARK CMT TH I ay

CHU

8, = 0 ( 1~ R +O ( » >

Beta | a p Mfedig 1 TAY ap’ SY @ BLN CAT
MTASt PSN 1G TAY 1 | ATATSs p’ = 2°67 g/icm® xa FH |

8-1.4. Sfaca teiaeta wfes c-2 *ftaSa) afedics aaAT

corare afar elacs x STO x et cures oreta enters

a Ae

22 =8o(l-x/R)

eatq (7-4.12 aaieay cra) fog ofedt mary a; Sa WE

Tacos Tacs cael

GPG BAS AMT GACT PMTCT TTY Harel VAT AT MN HCH ST

aR g, 6 go Gel WHS Aiza SH aA (Grea WN AT

orfacecna 15 ae rato Cre) 1 sen are oferty x CHC CONS COA

1G GG p’ | xR VA OF Hcy SA 4eR*xp' | x TTS

ares (R- x) UPA creer aa! | ofedly GIG Gay p TAM

OF CnAe = ofa Sa—caecaa SA = (4/3)R 8p —4erR*xp' |

FCI CRF ALS UM SH | | SA x volta afewtian wee

a

«G (4/3)7R*p— 47R* xp"

(R-x)?
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M=(4/3\"R p= ela GI @ (R-x)*=R(1—x/R)* Teatere

no MUR 8) | =80( 1- Bro! 4 2) - (8-1.7)
( RRS sat Frets 6 Beer eer mis Goon eH RENCE FHA
xR) |

Glace atte 2000 kim oS Aigcad CHAT AG TATE (p') mera

NG TACHA (Pp) CTA STI sey 100 facenfaora 1G Fy 3.38 g/com? |

Gat Soeagy Alsace PAH CH MAA ge So BCA THR iT |

Base 2 2900 km HSAs] $B eg, oo A A! g.-0F FAT

Ta aT & velrort eae Ge 1000 cm/s* ax Oras Gail | OF ABA

wey fate srelron CFI SACHA (seismic waves) iI TIT

cmtrerca een Tore | .

2. TAT A etl CHT (Simple pendulum)! 77 4

See CHS So Ay Sela, Kia AE A ASACS

FH TW GA GME FS Wire BrSRla Sal Su eM

FIM CTRRRS | CM ET OME ce BROS A | 7 SKA
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AP CHORE YAM CI CME TA GL AN CMMCHT EM, AF,

Ae |

TST Bae Bes ered CATS Biers GENTE 8.2 fou
OA 1 OAC FRM CCA AY TPE JA | COTE ST m1 TA

BA GB FRCS CTA GTS FAO 1 CHAR SH mg WPTSTA

facoa faces fom sq 1 | GR FACS FSH GA OK SAT Biewew Fz

Srna St VT Bert Suey meg cos 6 FM aA TUN Alias

(balanced) 2@ta i fwotr Genet mg sind Bes aiem crs

foreces facera afoyry axe fara 1 ok ae Toros Cala AN ATE

AS Fee TS OA Beer crs Tomer etn alten

mi = — mg sin 6 4 ¥+g sin 0=0 (8-2.1)

6 ya cers Baca Bam sin = 9 faferse mia) cates Taam

qq ay ofan focer afore sa a fem au: OAG afore

earq1 cates wad 6 Rar A zece foresee Gates gare x= 16 |

wsaq foresra Gem fenviter a mg sin G=mgx/l YM AW!

OCH 8-2.1 aie LIM FTO

¥+gx/l=0 A ¥+w'x=0 [w= Jgil] (8-2,2)

Sa) FAM CHa ANiaios eae alien 1 6 eTBeg Tocen nS

FA CATR, OAS CR PAINS

T) =2nlw = 22v/i/g (8-2.3)

8-21. CHTACeT MStEsicwn Dota Rotces farm | 7M
CHC PASTA Ales Sars GN sin O= 9 viamte | 6-0 Wert

Sq) 7, eete feared ‘Hae aiaela (infinitesimal) atom: 8-2.3

WAS AS FAA | CR CCA Fem =A | eA RETR

ETT BS RACA ?

CA ATE CHORE) NSIS CoN

Te-Ti( 1+ 3* sori * sesee vn)

T, 8-2.3 Aare Grem danreR i tase aifeon stare

bod
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TH | am 23° Kerr ore ore 1% calt eA @— 90° BCH

Cl aH 18% AICy |

Te TAA a SS YT CM AA A ON SHR a Ma 1°

PARA! Boos T. FACS T, MACS BMS CHwae GN AWA
;

Ty = r.(1 - i (8-2.5 a)

Ta mia ara TAB a, FBS a,-cS *MfATS EH CT AM

T, -T.(1- 22+) (8-2.5 b)

8-2.4 male yecte fog aiber afer Car wren

CA BAI Al SloTS ais AMT; cote GA FoI Ss

Cas TE |

A

Yi, Nf, YA YYYj; Jif Sy / fo, /
Vi fity ! /

Uy Cc
C\ c

¥
A

A /

8.3 Toa

8-2.2 BERw CHtACSA (Cycloidal pendulum) N4tHstTM

fawta faacoie | com cera creed orotate fas faacors R806

ana fen, « ocea Gea fefsepy (Huygens) ex for erst 4

(1673) Trace | baer CHTTS OS OTe |

ATS Cy HAG SA FS we cra Gea aiaies

ry Tay Cl 7g ad BCT SKS Se (cycloid) wT! 8.3

fea CAC" cag ada eis bee 1 OC FE C’'C” GAH AOR

A fay 8 bee Cem aa A'C’ aa AC" TH WS CHA

AorAne (locus), a A'C” G2 AC’ ASH al YF We! OFS ;

A’ faq Gena 4 (cusp): A’ fey sere A’A CHO CHIE
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give waa Ga awa yee AC’ oe AC’ ae mints from

A faq CAC" ae Blata | Bae GR corencaa CHS CHIMATTA,

FA AG |

C'AC” AS A BOS TIN FANS s AeH, OR TH A CM

faycs Sa “ices AES BSTAA CHS Y AeA, GAIN CRNA

TS Alloa FA
d*s/dt* = -—g sin

C yea AWA k/2 afatat, sek sin pb ZBC4, ak Bacar TST

AMSA TAA

d*s|dt? + gs/k =0

OCR CHT T= 20 Jkjg Taara TAAce |

Bre CAT Crear fears frac akcare aeeas COs

fora Sara Scat AG Gael TR cHraces ARTA 4 fas Seer

FHT AS SH VAN AAA ATA FTAA |

8.3. carfsts Gates (Compound pendulum)! G4 Aa

ore A Bl Aa wT, Baa cadla, via AH AN a aeezes
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Wi MIEN A am CHM FETE AR, A THER Sel SNe orem

wa 7 I.

TEI CHA, VSIA SCW GIS ACA GIT CHA HAY crers

fod Ae sa eal Ras cafes cree wer 8.4 few
CGA CTA Os ANCA STS Cains CHT CPE CHT ARATE |

G baa career | one ore fon Sem ate O fags an frm

aes | CTS Ale Mia OG GN ae acs «(STS Ga Bz

CHa zene! O Tre aay CH (centre of suspension) 2H |

O RUS CAH G-A PY OG=1 | ABI ICS AT AACS ONTEAA

Gite ae 6 |

CHIC SA mg Caray wares G-cs eoTeca faa Tacs Tam

WH! ak WC OG WA 6 UAE Bloor Ge Gone mg cos 6 6

mg sin 0-F GI 1 «omg cos 0-5 Gay A GU FI NU, THs

CHTACEA CHA FAI SA AN | omg sin O Sone crraracs AC Pea

ARS OH! 9 BA CRI Rac sind=F CH AH! OIA BVA

CORES ATC THEA ACH A mg 9, OR AA HCH GF West

SIs mel |

CAS MrT UCR I! A Ue Sam ae ame / xtcH

Creag afer Alea BRCq

a*o d70 +e 79 Py
IFT mgl6 4 net 6 a8 + @*9 =0 (8-3.1)

e8 olen crea Seen wailea Biaios 71 Oe 1-7

AAS WS (3-15.4 Aalkeay cry)

G=asin(wt+e) [w= +/mgi/l)

64 WA +0 6-27 TH ORE; o OR fre ©

<0 = / gl |] CAS CTS SPOS | COHEN CONe er eTeT

2a ‘T |

| ral mel | 4 ws. 2)
Neer TaN OTe CWT TERT CRE CHACET GHOT-STIE
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Ty GRR SR Gem ely ATTY k CRM, SICA FATT CT
FE (6-6 SET) Apa ,

I =I, +ml* = m(k* + J*) (8-3.3)

west T,=2n\/~ a (8-3.4)

8-8.1. calits cotecea Gur AIM CHIN (Equivalent
simple pendulum) | C 7% CRITE CHTeRsIe CH Caltors

CHACHA CHITAPICA AN, SAH AP CATS CHACHA SH FA CHATS

ACA 1 | SH AA CCT CH Lac

k*+]3 cT, =2a a2 vz

eeeq La Ke et Sal (8-3.5)
L 1 Scop AG Ra |

TOT

L

4 3
od bee i

8.5 fox

8-3.5 salkery xtce orn am on gid fafen ama La Ta

Tey AAT BUCS MCA, FTN |

L=(k*/p+l aq l*-Ll+k*=0, —
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2m la eats farrs adteas afer Log ais ana adieaa fae
Reta. A Store I, @ 1, aTacH

(J -1,)\0-1,)=17-L 1+k?*

seca «69a Tes Gan Flam Mem AA

L+l,=L ° (8-3,6a)

or 1,1, =k? (8-3.60)

OG CHS 1, RBC CHAT AE SH, /, = k2/1, Save SAS eq |

8-3.2. Caifats caraicea meacsem 1 Caleracaee fafacan
(Centre of suspension and centre of oscillation are inter-

changeable) ) catie crreacaa Cracee G-3 Tes Te Cre SCRA

afony cay maT, Ce oH GO faye os US CaN BA

CES Ws ase Aterata (8.4 oa)! OG aa O za

L gre watee Of Tas HERR CHT CE ATA (8.5 Toa) |

L TR ara ae callers crest Ge Hae crrercsea COST JANA |

Ms SiMISS syle me zeM wT wien Aw Sia MAA

O faqs AS BM AA CHS wey Slaw, TR Zar aa

CTAB 2S UNS CHAN CTA AA BSS 1 Ue CAR

AM AA, CHCA Wen Alas crrecsea CA CA TaaTS Ae IA

Bl OC See ess: (aiviahrs cease ator 1a

HATS BA AA, GAL CATE HBT CHI AAA CHA CTA

eS FA I)

OG cate 1, eam OG=Il, 2804 aa L=1,+1, (8-3.6a

alee) | eR STR Caieaie aE Bee SACeC Yay /,

RRA CHANIA Al AVC, TAY J, RACAS CHAT SMS {AA |

BSAA CHASM AWAY Bae CHA AWTS AN, elle

Carn fata |

ase 6 Cae Alas GaSe 21 SA AA |

O fay merce BAC CHATS T= 20 (K+ 7,7)gl, = 20 JL eg

O fay aaacser BB T= 22 SK P41, 7)/gl, | AM BAS FAA

(k2+1,*yflz= Lt St Bee (k7 +1, 7)/1,=L=1, +i, | FSH

k7/l,=1, A k*=1,1, | a |

(kK? +157), =( 1, +1,)/p=h, +le=Z
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CUTS CHTET COTTA k OR OG =I, ok Boa mihey Borak

Trea wea) fates cores k fea he. Ben creer sear Som

Trea Fa 1 OG-F yale fafey ara (i, 6 /,-0S) T- IR oee

S41 al OF G-A SA MET GEN WA! Be OG aM

G-3 mI YS Fe slam aa oie fey (O,,O3,0,,0, ; 8.6

L

rep ey rf
S bo
7 benno
L A
vd fA f

4 be |

Tou) CCE ARIMA Cl UMTS AMALSS PACH CHACHA CHAS

ote a1 | Crees faatafas asieanyien ca ceric wa-

TS AA Sa WTS Aca =

2

Pare \/ dima she +f! = 2ny [th =e -

ish L

8-3.3. CHTMAS{CHA AAA (minimal) Ala | T = 27,/(k* + 1*)/gl

aiern 1, ania ANT AACS CMCAHA TAY, TNA CHEST
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OPTS Wee! + (k*+)*)/1 SA (minimum) wm T-6

6 a

KA +l? (k= D+ 2k (k-D* , oy

| j i /

lok eon RU TA FSH FL GH, a OT CTE GAT!

ASM AIT HAT

okCnin n2n\/ (8-3.7)

CHAS HAN BAS BAC CHTPLHA STAC FACS Cleve SCT

ay bce ka TA, Sie Sacacaa TS THM CH CCMA ATT SATA

TS OTA Pel WACK AN, PACS AACA! GF APA CH

BT WARS Fa (8-6.3 wet CY)! Baa ‘ART

carers’ (Minimum pendulum) wait J=k-S dT/[dl=0 2%

aim oto at Ae oie «OT tfaarSa aides

Comedy sa 1 wag lak Ba creed Ceca Ger *MiaaSy AT

CHIT ACA ETNICAT (knife edge) FCA CAAA Boe Qaiases

CIS |

Ot) (1) wait Aq we ve Oza Os as USlas Uw OAT Set
yiecece | ate Tata Gara crea ween 80 wae g=9.80 m/s* Bara

cea ONS SS? CGGAs 0.2096 m1

(2) 3 Bb glare oven Whar MS Gaza Os ARS BSNS VW

Siam ara fae ylewere | «= g = 32 ft/s* zac are CGI GRAS

al2 CORPS | 7

(3) car cline crenea crea oe Bara Sracsa ZBrw 80 cm Ha!

Orn eet crrercea Ors 100 cm | Cer SF CINTA Ace Fora Nise

wen san corarcwa Ores 116 cm zara ?

Corea BA APT SSP

[Sears 100cm 7 16cm; 40 cm)

8-8.4. Caifats coins aeanty fafen cecdia artiafes fea |
calfers crrecen font co oe CHCG SHIN BUCS NT. STRAT
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1, = Wes O ox CRC G-z Te EAE OG (8.7 fox) ;

I, = CORT O' OR SST G-Z TN FE O'G ;

L = 1, +1, = Gen FA CHCA OS ;

ko me STAC GT TS THM CHET OHA TSA SOS CHCA

qq are ;

K, = Clee SCs CHrenea Belt Ae ;

Ky = CAS O'-07 TH THA MTS GAC CHET ACA ANTS

BOS CHTACET Fh ATTY |

os areaion scx wes Tar TS:

L=1,+1,;3 k*=I,), 5

K,*2k?4+1,2; K,*=k*+1,".
(8-3,8)

afayia @ Carta wor’ 8.7 fo emintes Gorey ren RAMNCE |

00’ =-Lanca «ais age ofiem G xacs aw tliam fates

Po ce a1 OP ae OP an iam ae pl

Bara | few

OG =1,, O'G=1,, OO =L=1,+l;,

GP <k (#14 GP* =0G.0G' = 1,1, =k*),

OP =K,,O'P=K,

17
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8-3.5. Weceleys (Bar pendulum)! cy Ton FA we

ATA Slam Calins CHEB VAT Ace CIM AH AOA Us

TI AAS GY TN MS AMA YA yA GAS ylel fen ere Was

(8.8 fsa) | faa wana (knife edge) x06 we fafen feca yenem

ACPI CHACHA CHAT CHT SBCA |

[0000000|
8.8 for

HUST CIALP VOUS PANNA FAW - Ge MA A GACH CMeTA-

are 7-& Gate sia oats cra sitar 8.9 four aaa TS Gen

ANeM Welt werac fy CMH UTE FI! CHEM

AGA AS BTS (A) RATS Ga ae (B) AS Ce WHR ANAS

CTS CHANT ALMCT SII WIT Ty 4-2 TA EA MCA ATOM

CMA GAT GA Cee SR SLIT Ge NOT CTA BARE

ANS 1 as weg -7T aw CD aaa atesias sac Gay

VCXA JF MN AA!

Ser AB-F AMSA CTA GAN Alt AF O,. Oe, On, O, FANS

aa CD Gat G faqs can a, ORI a1 GO, =GO, =1,.

wr GO, -GO,=1, 884 1 O,0,=0,0,=1, +1, =L Sh AIM

CHC Cats | MM, =2k= 8ST OMA SN AH CHCA

Cre | ,

g-4. fartcda cCatmMs (Reversible pendulum) | (Hered

WR «Bees WI o-a TA Tea em aa fies arenas
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CTH AR YA PMSA A Fa ASIA! FPR se fay

AAT CHAS DAR SN TA; alors ‘Faria corers’ BH |

Caine cece anacse 3 cranes fafa, ae Saaz

TA YAY Wn Ae cesar Cah AAs Geto aria Cow

fancda ocnacea fem face ga fact cree cnereq

SACHA FF NOT TAMILS TAN PAT ACF 1 aren slam as ae

M, e

A 6
nal ee fen--f---

8.9 Toa

PIMA CAA CANS CHA FA, Al LA BAMA AMSA MN AA

CACY SSH ANA Gor Baas Cree AMA BAC BA |

CIALH VUCS YR SAAT FAT VANS GA alas eecqi we

SAC Tacha CHTAST I CCM ACTH ASAT Fa TH AN |

CAPY LAOS HA ACY CMA ANA BAC FA CH ACH

rele, GS ATCA, TAY GO AI CHACHA CHG AHA AACA «az

YAS YI AMSA TWN ASA a ot aay facda CENA ARI 8

4 FPS TIM ATA |

8-4.1 cHptcaa fartcda Coles (Kater’s reversible pendu-

lum)! 8.10 fom sic CURaT AAAS fata creer apie

we wae! O a OF Tay Bie Pex yea; Oars

gay fen enn oe fate § (zee cnereis shes ‘conve cree’

ssuien, ade Soa crema fer ant 2 Gree |) Teale era

ARIS CC CRUST STE Nats] Fa Am «Sz

acs W GH «CSR, wae Sa) O° SaNcaE alec as GR
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aoe! fay oy A cme we O07 seis Bene aren

VSM A WA! Bey SA B AAA eH! Ces WS

TTS Fo RN ceca ory Sel ET AR ATS AM

7

8.10 foa

SS A SB AMM Ger waa crema THs HAM Slavs

ST MM A ANAM AAT GUO A SN AT! FCT TER

Tara Baer SA cwURT oe 24 Be Ye aa COTA

ALMA ALGT QF CHACAA SATE Te faey |

Yo CHIANG PASS OS TEMA O ay O-KF AB AISH

REC TTS CHTTATHEH, Ae Cara TAY GN Are CCA CH

Li @a Ses come L eae T merat gis mr ace (10°)

TOS SIM GINS Ber MW BAT! BCS owt ANA A CHS

arenes tr exc snes aes (significant digits) M8 aA

fornieet | cacee corecen Ord /, SBC 2—20 /7,/e 1 SIT
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abe T= 20 /Ejg i Bear

1,=4L/T* ag g=7*l, (8-4.1)

COUNAT a AA Sys sete ely creas 7, = 39.1393

Rig BaTecer |

T aera safe she aca sisce eeefet | 8-5 eEECH

OAT MMS BEATE |

8-4.2. faricgs carers araeica cacacera Botta (Bessel’s

method) | Tarde COPIA GE MICA CHT TSS TT BM VST

WTA ACTH OI MRNAS Wl AM AMA CR CST

GUA ATA TN BANS MHC FNS] Te AN ArT | Vas Aa

MAS AB |

UA] AS SACS BATS O-F PAY 1, GA O'-07 TAT 1,, GR

CRU CMS Aan T, ST, | Tl BAH

8 a

T, = n/t" a T,=20 Es + hy

weaq gf,7,*/4r* =k? +1,2

OR glT */4r* =k*+1,%.

sents are faotate facan siacer ne

gl, T,7 -1,7,%)/4r? =1,% -1,?

al 4x* - 1,7,?-1,T,?

g l i7-/,?

3S ar} (64.2)
T, 6 T, Fereie Ben Sorcaa wile Crataces area omit

faclad Gra MAS AW ea! Saw, /,+i, cma

era we stem Gs ya ywera im wa feele oT

T,?-T,? wie ce, ap, -1, mies amie ay 1 acR

1, Uy WHA 1 +1, MH WS ASM VATA LH A, | COA

omar baa sary (balance) Wem & MA AACw ze eA-
area Gare ation 1, -1, alan sia sper Cia eA A! Ore
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aa 7, -T, a4 1.5 10747 ,-0% GA FX ZA, GA Zam /, - 1,

Crcageora wafer ¢ ater slaw 8-4.2 asellery aay siacer

qo ace, Ce Tay onenwa Ll Tm RET BS

OG eit Az |

8-5. cutace efe eicaist (Corrections in the use of a

pendulum) | cons Fem MARS GS a Css TPT mo

Cia aaileacery maces facta ahs alge Sq TA | CHACHA ARICA

g Ae Fale yr] |

waste ofob A Boas VAT a GM Mm Tra

wa Bia A BA! BACH TAS OF APA AMA acs TN!

Sly SACHA TY YG CAST TI, GN GMP WA & Aas

Sas LA |

CHAS ATS washer fe Te far was TA aa Tees 4s

CAA FH ZA A Alo QIN AWA SA] TAS Geo Fal BIA |

(3) CUTeIcey fawizefas efe (Amplitude correction) |
crema fer sare creer fae ‘gee Alaa wm

secs | sees faa att ae) arega caine fara

Coes CneAse T-G 8-2.4 A 8-2.5 aalleqa ocaca T,-Co

AMIS SAM ARS Bers |

(2) atga @fe (Air correction) | cmay age yiace

Ca a fox wanda re wae Se—-(s) WA BIE

(buoyancy), (%) cme oles aga ates e (1) aga

HMB (viscosity) Sas Al |

() Aga eae creer ora fade fem sian Gas

Ssq ST FMT! G BAC CHM WE! AAS BAHS AG

eat Wea ; @21 fore Siam ala Sq Aa | |

- (%) cms vies aie Gar ace fog ARE Kew ZAI

Gut faa crensaa SAS SI SNS AG! SKS CAMs

ay! for sian ae amcer afe afer sn shes 784

| Com orngaet cf fata onecea sect ate Sara

Sminies HY ACCS CCT afer eas, SA BCT AEA

(*) @ (4) fame se Gers sq aa 8-42 3 aba
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T=2nvVil, +1,)/2 WASAS “ez as) caacareys (Repsold)

MM UPA OAS WA Biante 4

TAA TAY WS caressa omicely Wace a 1.5% 10-* wes |

Srcaq (%) 6 (%) GMOS aT TAC Bie! Tar a

APA TINCT AS 104 Sey 1 HEMT GHG BI AM OCH, FH

TIO AT Ma (B) @ (4) Srovwp SA TA |
(1) Ae Aeromeias aera cresa fear sos sis SICA |

Cray Satis (damped) 230 CHS MBE ACG (3-16.6

AMPA Cra): cH Tee ale 5 fates aces oy se

eee BA a casa m*iaasy 10° Bog 1 MOT oA

eit 2 Al Sel AA Wee AN ANA sre Srp

FA TA |

ae a onemtec fe ap+b Jp Am eer a aT
p *AMPIC TE WAG; a eb aie yalo CHACHA stoCAA Sr

fata sr wat ca ome cree Cae Peaqa, Tey Tater

anace fate | PR TRI wre CNet a @ b Alea FN

Qa

TOMA FA MAA CAF APN VACA ATM Bey FN eA |

BUCS AA Sa CHA PSS ABA TA A |

(9) WAICAA 4S) (Curvature of knife edge | Facay

UA GAT A; CR SAGs HAT PST | | CHEAT CHT Oe

G2 AAT OH | CTECAT array sr ROH CH Wwe ea SMe

gag / a Rem J+r aa fancda cateacea ge Rancaa ae

ris Fo RACH ORT Ge cranes Lr, tre; L Re paar
at Crh Tip Fc Cres Ae | or (O.lmm aCe Seer

CACHE CHACHA CHTAASTA 2TH 10* wey | HOM ACG 1

Gorm face cers era awe fen writs sam

esis Gra afga siete: Cars cnecen ge RAN

ania Siam BA eA ye wa laws Siacs aa |

fez ga aenraria sam om fact ane SKE, FH

SAN Creer Ae Ss GRA ax ote Siam mnorm af6
NBS HIT |
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SAT CAC ACK A AMA AH ALAA AK AM ACS

GR RIA PANCAT Tce ale yore AIST GMb! MNS AF, SA

BA HN Wo aN A Bie MA A! CASA TOA

FAS] FAT LON APT CH AY CHA AA BPE FN A |

WR ACH RAAT Sw BN GX Sz BT BA Tele

CA WS Were AWG 1 Pas ALMA. STS TM Mica (agate)

ATT, OIC CH CHT CHT CHAO CS CONTA ZA |

(8) wyaicaa fasaa (Yield or sway of support) |
CHATS CHS CA GMa Sm Al aT Ba! AAs

WT 6 Bes Cney Cy SN Wat We Genow fen

SSAA GTA Fe! UN YF Rea Ga fag aygine
WI BAA | BBS CH TH B4Es Esy Gz es (8.11 Toa),

HS CHTACAA SMA CH ACG GAL VCH Clea BAS ATG |

8.11 for

NTA CHM AA CHCA AINA SINS HAL CHTACAA SICA

wm Veins ace fea Ga CH AT! CAI Ok ATS

WAS CHT A AT SIN Sia AI Mis 1

OANA A aS BT A weems aioorat (optical interfer-

ence) AR Sl 241 TN Wa Nl BN Wass AA

Sal Ae |

CUTS ONC ARC SAT TG ATION AA BT Sey BTA

QAI LFS AF OFS MNT BCS ATA ACH ; SAF Cereal BA

Ai AT Cree crrenam feo wremaa wer sew gece TeolA

Orns tS aeias ca oe Tels cree gies os a I
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2a aie caf (coupled oscillation) | ¢, 2&0 t, Waexa
fol creed Tet a, SBre ace wee oem creen faa

B, S805 B,-CE MATS SAM, GMAT AAC a core T-F

ata ST

3 (a,/B,-—«@ /B.)O7 ox 7 1 -

OF PGT Te 10-5 T-I BT Aa] EV asq Pls ones aa

Urea are AMA faara @ fads wena onensa Sara T afer

SAC VAAN AAA aA Me YaT TSM TA At (8-6.1 6

8-7.1 allan Oat CAH ASS GCAGATS CY 1)

(¢) Besta *afeesa) Seo ofan creren Orta
aaa Fa Alem Clr cHeMAsAS Ae | «MSS OHS GF BIC

CHAM Ge RICA g Yer FN AH (8-6.3 eer cre) i fay

HART SS ute TN allay lea area Ai ¢,° @ 2,°

CKO CHM Bos T, @ T, BVH

r, ! bo
Ts | area, 7 | 1—ga(t,-1,) (8-52)
8-6. g faa, Ia BA g SAM aeaerdiasl Gas See |

qe Sa wale o-a Gorm Tada sacri wero, feta Tater

Ea § SiS mia Sara Aer leds fencer (geoid ;

8-1.2 GET cry) Mam AeA Fa eal aa Bas mM

Stet (Geodesy) otis a Gwin Owe a « CUS

wa fama fafea wea g Mio mem aa 2-4 BMT AaheeT

wa Caco ca fama Gm faa aa aterm Ba zecs

elas (Geology) WITS VAS SH aA TH! Besa Terete

alae COA MSC CAAA 2-A Mal QTY ST TA, BA COM MATAM

GHA HAF GAB | Aber Arey COMA KLAN ga AAA

NST MACS Ala APS BAF |

g Tata AGS Beas for ACM St Sq A

(s) GRA Bical g-a faaorw TI (absolute determination) ;

(2) UA gi WTS WM; €

(0) ¥@ UIA ga ecer TMM |
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Wer Gylas ace sites sheets Uw Wes PHOKA F

TH Ves ASA aH | ferecoin Aewrs src gle 107 eer 5 BON

TT MS FT | TST CT OT OA CTT AA TPHSTT

MS Bara Cah MCS Ba Sa MAA BMrooraa ART

MACS A, LA AIA MACS FOE caersa (crystal oscillator) |

CAS comiyiers ania Sern MAAN TH LAME ; TAMA Casals

afeiiae fog fog sear |

oferta TAS RICA AIS ARIS SAT sa TH TWA SN

qe sie fewer oem fava Ga sce aT TA! AS

GATT s-A AACS TACT AN A MAN AAA ge a UME

CRA BOM ate Ceca cere catam Tater BAA gs

Srl slam Aza SM OSA) Bere ‘alfess afar (gravity

survey) Qa! Weer cor Te Brass oael Beapras PHS g

aia aq 2a; fey ears g-a aigaéa Worse sy (fale a

CURA SA) Aen cesta snc smitetam (gravimeter) 33

WA FN BA (8-6.4 Vy cea) | SMG, CAS Say weA

CAT ACH ATT LICH |

LeT MH Fou ae Mis g-A AMA Fouia giv ete

Cl AHS TAA Fal AA |

T=2nv/lig th g=4r3l/T?

BSH log g=log 47* + log /- 2 log T

dg_di_, dT
g / ih

dleaT afecs leT mocaa ate xfaca, Gam afeioe a

facnioe Gen aera secs ona aterm ea omottws gt dele

Wey BeC4

OK

d dl aT

7.0 Ut
A Te] atest aes AN TX Crem aH SRS d/l

adT/T 10* aor 1 ao cet a aT TA A! WEI zg

TT OCH AA 1 cm/s* ge aes aes! ayy yer

TH MU ME a ae aed Gar TN BeaKE SRT
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TA ASAS: es Taarcay “PS aro cengian ala Faas 5° eer

T-CS aq A 10¢ Soy 4 eT

8-6.1. CHIACSA Whales e-a faacee apeta) Bara oT
TACT CHT SRT SN LA AN ATM CHT HANA AAC

aeqel ATS HTS Ces USA UST WS ANT ACs

SAT CCST OANA ACH ME SM Bo asi ws Bags

SANA ISAS SA [PA WAA TA A ge Tanda orensA WR

CHT MCHA FAG CAM BTSIS TIM ATA

UNCS A avery ay cnecsT GMM Bees aq Taser

sia Gace aa sexe fatatacra ona ore Si aa | Taara afew

ara Bane sees sa fase aera: 1° TS ae ant a

CIO HAF OTN TA CHS Geos as sro a BWM Crs

AARC “ie TAB | | BA Se CAHOON BATA YI Ce Sao

MATS ST HASTA |

rh TA Ale Wm AeA PWS Sa fst wa! a

Sioa caracea Cody smears: as faoraa 1S xx; BAG cares

OH CUPS CIA TS ZA! CA CT COU CTS HO CHIE

sian Gara creme oa 1 cares serie em Fa; Baw

caret Cat aR ore 25cmi CHS MAT BICICSA ATCA

ARM GleM ARNT CHA YMG 1 «GAA BCAA (comparator)

Ql Bcewolfasagy (cathetometer) AAD Cats as fafataorcas

TST VAY ANS TION TA! BCS Arca Eo aq ana 10° aor

1 ser: | atfeora Crt mfen arecat gio 107 Sey Z-0s Bey

a cree fey fac anata aH |

ATT WA PS CHeas BaRrcaa Alan mena wabercl AW

OS] TS 1 BWA AA CSCSA ACHITS AIM AA, OAc Tea

Gees (15-16 fatas) afam cama cafe crema sect Ate
10° wrecey 2 HOM TH ATM A | SIMCHA CHAT OS ZATS
qo) afam crn TA 1 | BAIS AIS 107 Meet Gas My BAL

cieee carretabrs sae aig (standard clock) @fewa AIA

105 qe 1 BT PST ARCS TION A! A CHS TO

SICeST CHES CT oH fois sian selbety CHT GASTA
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ATS LA AALS YA CHAS QS BNA WKY ANVATA Gey cre

eR 2 Sa loa aiecascm four fen afar a oe

AMV LACH GR CM AH «Fe CHecsa cores sete

CBR Cra Ziecs Wisc ra ATH YR ASA VP ANTI LAA |

ql UH G27 ANTS (coincidence) ACT SM aR AF

Cre SH 1 kart aa fake UA WA AMSA TE SIA STA

AT OM Gt Uses war arse wm afeca Bhoaces

OIG CHACTA 1/2 CHA SAACH. LAL MLAS CHISA CTR ALAM

e2t11 Beas MAA

t 2r

T= E1142
aaieace + fe — foe Hare 22 Ol HY CHAS «SIVTOTY

ora SIA cafaa fos Ba Sz I

t IW aw alos Say AMMST BATE Gl AIM Yer zi I

4 as St WAR eam AMSA Bea TAO GA TA TN! ecw

ATT MAC Mca Zio acy + 2d¢/27 | t= 10008 ay

6t=S 8 F8MH Gio ane 10° ae 1 TMT I

CUMS A By WR SI La SAM gic Fe Ales ST

WASTE |

8-6.2. ga faacriw airicaa Gar Bite) ea frac

TIA WSs HS AS TM MPR! Rats a Coron

Bia Se WF CAN! GAcra wes slows fora way ate

warse | Pele B80 IA 4B VAY MVC ¢ AI MCA Ga BaE

X=X_+Vot+ get".

xX Ot WM Xo. Yor F MER BA! PR] CS BOI OF TT

am] esis Te APPT BA AoE TAN ais fea fos fates

WH AT AT «(0.3 «MALSCACHSATA BMcensA-IS (exposure)

crave 50 3 100 aa ara Gaza ac Siem TR BeaE «x C

t 107 GOT BAS GCM PHS MiG MAC g-A ge 10° Sor

1 ORO START BA CHES g TM PROM ACH TAs |

UV OS BWI SI CUA BPO Gora giom h Tart
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Says gaic wasine oa aloes sine On fs aa GA OM

MPM g Alea sn Beaces fAcow wer giars (eh @ ATT AT)

CHSRT SACS Sr, AAI @ Soca Ser Gag Gr, aH MNT

_ 8h

(51, )* — (fg)?

68 CHAS Valor ON TA Wa SM za faa Gas

CHmaateT ATS aaa as AS MP] SAE 6 ABTSTE, wy

Qa Sa UYlIpsT qe Ge Gy WAS Cease Crs Te BaE

Kr 86-94 FAR ACHAT VICHTS GAIA Aas (1-1 Gye cre)

OR AIT MACS Biss Vy (atomic clock) Iam ZACE |

8-6.8. Qmaty e-a ata faty—efesg ofa) com cat

Bl g-A Ma ASS Sl Mae Gy LF ces P ey wat

Baa arfqel were (ore 500 megal-am ae) cHenem ye Era

Cx carers calam ye Bcd g Sra SN Aa, Bay

T 7/7," =8./2;

afer Bea 2-7 Taare WC GAT O Ber Bs ATT,

fey Oa Gt BAG ASSES GANT SN TASH |

G2IH GAA BCH AAS CHAS ANAS TY CHE CHTNS

(half-seconds pendulum) @@%] ac ate @31a eso a Pee

Sra mcs; Re fats cere an! Ba creme a |

cree ze CMs are 25 cm fafen Sra mem wees asra

Siem 22 FAR (portable) VeM FAT | fates oagiens sre

alae 2804 aie 20 ereagrema fam ae cence temia siacs

eA Aare: Barn care, Baer A eT cHroce Comin aR I

sro @ cetera Cat apa yrs Yat BX (10° Seem

1 wen a OTe ea) 1 Aten Ses 0.1°C-3 ae Taataw ate

Seo iia sins GA afer VASA FA A! GS CHs

my GETS WO MICS, CHTMBTG MCE A! CM MH SG TET

CHS WHEAT ATA SN GA! ARCS CMA SAN BH

(8-3.7 maliem CTY), GAC CCK SI TRAST CHRON COR

Sarecann A Ais Tt TN |

§
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riba crace Tex capios area aiace oma! = aart fea

crn faq eace ca afer cneea SIN aay conte

(radioactive) omie{ ar BH 1 «GaSe Fe Ura Tea ores

SITS BT | . ,

arom owe me afm Cy aaa a eis cage

Por ALA SEs Cea wo Goren fate slam aac zat

BAC G NA CHATS Slat CHTETHTONG ANTS |

BIAS A BCT HIP pss ens; araA microseism

TA! AA Weise A Sel WA AWSACTA MN BE

Ze eR ORC! OR OM OES TANS CHAT

AMSA ARCA WAT BA WA Clery ass oe eae gis aes

Cada crease aa aaa faora 6 fadhs pra cena Fa

POAT GN CMO TAMARA GAYSTAS AT x VAC YS CHA

AMPA BVA

6, +(g/1,)0, +H/1, =0

6, +(g/ly)05 + #/1, 0

I, =1, Seca me

(6, —6,) +(B/l,) (8, —9,)=0 (8-6.1)

Sa 1, car «sto Cele creer AMSAT! « CHTAS TOTS

fe TS MMA TAN CCS VTA Alesis Flam os Gaile

CHCA CHP GB GE] SACS CHT MGM A | AACS SCA

(OM VAS FA |

6S BPA Sasa B_Stas AAwias Aide (8-5(8) yA ce)

Qahs BBG MA! A ass GANA GSA Gat aslo Aaa

cnet cores areca Pest ate Gara slaw crea ore A STAT

fapaeiae gis 8-5.1 Alsace ARCA FA FN AWA |

CRA SA Tossa Aga SIM SMAM TM Beas Tater

mM WW CMe Fl Bq SA) CNS MIM SMTA ARIA

Sansa atestens sin Tats wg cece 0,-9, ar

faq CHARA O AR BUMS BC GEM BA! Bacw cise

7 Sa Sue wre cies si ce foalain seco T alsa
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Fl Bl Gs RA Cnecsr crea esrecas xiam ora wee

RAFI LAP SN AH Ces aWensag gifwe eefers ace |

cafe T-ce Treorcaa ate siaee cr oon ier aU eat

WAT MS A Sa Cyl AI ahs Sn eae! wT

CHACTA GACA A Me te Cars Bar Bow ays wNeT

ATA CHIC Ale PANIC APSA Te aco aT I

SIC GAS 6 A CHePyls crate COM (GIA 2-4

TRC To Bee) cnemen T fees wai afacem aa

CHA CO I Sa aa aaa Sem afer Rew ci aie

Ml ATS |!

Coase Cel GAA g MAA *ie 0.5 mgalway wey ayn

TA VPA VPA gio Siw 0.2 mgal eww ona |

MSA AIT FOIATSA ACH CAA ARS s-A MNS

TINA VA Bl foe Wat on ent wae: amet

Ge QA ga MSH TC MAE TMKAA Gio wARcee 0.1 mgal-ay

Taco Ten ATE |

8-6.4. antfefastz al ufesq faora (Gravimeter) | 2TS-

fata a anfettinna aca ateeta econ mf sat

SNA | | BA AANA ASMA AMS MATS TG Sas fatas wmTA

aren ee STyfas Ace 2TH 0.01 mgal-et acer om aI

eyes We 3cm Bwesm Alaa eA aA ore 0.01 meal

Hl OTA SM Bar BWalwo sas cell ea Race sere

VAs SSG LA! Ty Ae Baacaa en we Ua a sa
SCO AN RA CHM FUSS Siam aa sat wa MH

STRICT CHA SIPS BVlAAA Soe Galas eeace |

Q HSS MAS FET alesis Suiias eave ; Tafeu acaq oven

5000 mgal 2ac5 30 mgal *HB 1 AO META FER BAAS Sa

aayiers fea crtics Sin sa a! fey kare fe cea

a fern een sta gais scat anfeiaurag sen acer afer

exuéy (Hoyt) Gerfas Gulf-Hoyt ama re anfefavra
0.02 mgal 2xet Ml Wal Rare (8.12 fox) wm ce
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PRG ARC oer BS ats Sr yera esi fea

CAbial MICS CORA LA MST 2S CA Berna cet Saw

fraie Gorcaa Tacs Aq wae Tacoa Tacs wes peu! Sar Go

ote me Alert om ser an.Pee a aoe Gar

mS CHCA | | OTSTUIG Macey Tee STE me caver Bee 2880°

cai 1 mgal faa one aitaéa ae 10 ACHE |

2

S=fer; Mest ct; Laem alee ag; A=

CHeR AS WHA Slaara we SrIefes COPE CHCA ATA STELLA TAT ATS

8.12 fou

SUM wastes ates wears Pex cise feo

Tatas sian I mgal “faqs SH UG CHR AMS 100 4%

Sa ea MA Ale 0.02 mgal-ey Taw WMS! AHA Ce ee

i2ke 1 Bara MA MeN MG 30 mgal | ARI AAT MA ST

TASS BARA SA ATA |

sncea (Graf) Seitas Graf-Askania 41 Ue Ose THE ECM

C2 GU ARV BN TA! Bz 0.01 mgal Mice wma! BA

oo VISTA 8.13 Tors orem Reave | A QM KFT ANI |

STs feye Bz GllbCoa (torsion) FRC A-CF OHSAS

L
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a BNE! g ATA AT TN TCT NT Os FR TraECH

OA AIT HN AWS wae Po wae a; WC crn

RAE | MU Ms asa onafsiaa mS ara! Gz

8.13 fou

fayie.as D-a OWS cay ms 1 GE aor a2 mS geil-

aTal (eddy current) wias Zam Gara ser wa (damp) Fa |

25) Sol CAS WNT Ae PH wa Bal THI

Wa Als ALCS MA 5S Tatas ATA MTA ae CI] IA MNS BIC

mo Tatar TO aA 1 «cea ToaTaia (record) waclaqecd ate

Taiys 22m aa «fea aaa aoe wensaia alsa eon soa

arate Tocwua (slit) a1 Tan Beer CAT (photo cell) WG i BE CM

coum (differential) ; Ge sme sau aie ora |=Uqeins

vaca Tea aH slam Be AA WSs Oral WAS Alea aay we

M2] AL SEA (J) ARICA BG Maca ACH AT MB! ACHT

Geo falas 1 AIG Baa ATA WIG Bese aren zy I

RUA WARIAA ATA MALACCA ARC CIA MTS VYSIAS aN

Ri AT FUSS BAT TB AeA AH asi arora irs

AICHE A Cale AID casa BA Aisasa Siam fal Fa aH |

ATE WAT GA OCA Ses PST AI ICH 1 AHA Cera 22 kg

8-6.5. Sfaw races wetca anifefasican eicatt 1 «ine

SOACE | COUR, WIA Wi at AS ASA WA AeA ART

Slam Pq CVACE |

18
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a Seren eect ise TI TA Be g-A eer TM BAI

Se VE kare coum alaca mer sem Wars oz |

FS UC WAS Wel Hay SN i AMlaws wa

USPNA HACIA ACY corwmt wing TEA Alovers aAlza

PMN MA Nl Sar sey TEM SHH FAIS Sia GH Gacyy C7,

SSR C BSAA Mis | Bail SANT SM g

SAC ALN CEMA wed VTE 8 vel an Torte ;

OA SUT GOO SiS Saltancna it give fe wT |

TECH MTS ARM MEN s-A MA 8-8 wCKACH

Cintis anhefes ala awl wa wear “fayie aca siaco a3,

Oo 8-1.3 AMI AA CaS werd ya I sa!

GS CTS eA WA a2 slat sn Veer seater Bs Fz |

SACHA AAT TACT GA Const YE GAS sa afer faut

Wve Alem coma wa afew 2 BA s-A We Alora

(anomaly) 4 *fera | «3-4 Ahora cate viet UeER @ TSA

AVA BN ALG Bey AA, BAT VSS WITH GS TET Blosy TES

NA | ABioaway Hela area sey wT Vos |G GRAF Gres

HABA AOS MANA |

cae TWA Alo 0.1 mgal 3 CRM FT Fem WASH |

wey aiacea aia aaa Steed aiaa cant area AN BAe yA

cam vad Usa coma vind Gera GAS faqs, iad CHG FT

OA TAR ASS ST! SAG Wy vara ming 2-7 Alors

MM BAT ATACAA GCA HVAT BIS BATS aT | O AK CHA

cays, Give @ waite (seismic) Gora aa en wa; TF

ONT CICKTST STATA NS ATTA |

8-6.6. Edtvis*-a% BIISa Gr | Wacerst VPTALA 96 WA

4 (1895 qs) Edtvés aq Galas Edtvds torsion balance

A OFS BIS Bers Ser oars Sl Wes wa Sat

afaer oneef 6 COU ARI BeTT ANG VCH BVAE! AHA

e aca aes Bore anise mia Te! Tear eer ency-

clopedia-a Bera Oey afem create! a BARN crate

a afeante (| ee aise Sora arraer ales 28S
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‘1 8.14 Tea Ja zeae 1 30.6 25 ancna gait wa, Ao B

45 cm AM Fare Breas oe 65 cm Sey fas sien ana |

amy C 60 cm AW Bibeaa-2ialoaay Ga Bera | BMC ATTA

CANT COACSICN ACA CH ATS CHT ST A CEA

NGA AA 1 AHA ACH CSA-OTACTIN ST Ae SH WT SIT

TWAT ACH SF ATATAN YI ATA |

6Scem

Be
(25,)

SS ma faucs ulowiig Taea vy e20m, cers a amfetacia

Horas STA WM) Swe g—9V/9z Ac |

Estvis-04 GMT BPSIAS SM Facwa AES 2-7 WaingsA, Tele

Og/Ox=O'V/OxOz wae 3g/By=+o°V/Oydz IH! Sen ez

o*V /axdy aa O°V /Oy* —8°V/Ox? 6 acm 1 VSS ANiAwSe Ger

Coe SA RCS FES] HES ony AM CAA WA FH! BSNS

RA AS Cisincra 2a wasasa 10-329 BBrre O ATH Gl A

ATA |

SA UTA WSeas oa g Perna 1 eka g=f(xyz) BRM

A, B-3 Som SHAT FH fam sim C-cH wepoias So ay BANA |

g fea eniacn Ca ATE TR B25, ok SY Cr RBCS TAKF

fags aint! fey Pea c-co apoey fe oe arn ae akorT

SE Bor Ws C 60° sian Be ea Bas AHA "Ne
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CAH SA WH A Ase Besyzier Paar at orn aiacey oF

eit 280s Og/Ox, Og/By, O*V/Oxdy @ O°V/dy?—9*V/ax?

Tear isn aera sn WT |

me wet atin was cH Be fafen ura a8 BAT MCAT
ATI WPSINS ST 2-4 Ata afsasery aaa aeiion ss

Al ase fom alae wma Arore fey sq ze A ve

fort AY Sls Salar A Mia urea fs a can

TWAS ACA! wMise Ca ca west vafacerq oa Tea ASTI

aiacert Gary cot Bac Torrs Aan Azer za

8-7. wate g fate) ofedinet 2 afacna sa oi Uae

feet Sie, Ss @ fae cai Bonie afedt aes

TT SO SN WAI) Bewera g-A for eat crit Tacacan

Tq Sl Bel Syer Morea aa 70 Gen aI se

FAA APSA £ TI WAT | | FAA TI Tones ZaCS mnCA—

(>) CORI WACHacA, (2) Acs (Tawa TITbeS) @ (0) AE-

CS SIRT

ALE SCH ANS ACH, GAT OG acs RW AracAiaN A sae

faa zen aoee wes oma nm; Gea ate ars at Ae

IAC CHCA CM g BG Ga ware fem Bal Va wages

CHATS WPT x, sat alow wT y aa aE ACs 7

e& Tear SALE SIT BN A |

COA AR AMG COI AACA g TMA 1923 BOI

WIS 1 Sas ESA STA foals ass aay cas eM VA

tan gio iedts wa awa faa cra, at Selats ages
Per oes ca Ca Bhs cM FA (8-6.3 SAE Cre) |

eto Tea cre aearaa aife cofarmetqy (Vening-

Meinesz)~4% Geass | crereytera Mat merase TS ferent

BREA (gimbal ring ; 6-12 eRe) Wert Acs |

CACRA SAT CHD TAA

Ga=/ (g+z)*+x" +y?
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ga BAA Bay Breyiay ya sy Sac ren aH

G = afl + 2/8 + (x* + y*)/22%}
Gat wales Ta Per an ale 60 280e te ct SAAT 1G

TAT WHS

Gm g{l+(2,- 29) eg + (#9 + 8/287} (8-7.1)

waegias fem fare fps 8-7.1 alee UAMe -2*/4g

omic Ga Saws TH 1 |= ATAlEsS ASA TOA OF ATs, aele

G = gil + (2, —2,)/tg + (x2 + p*)/2e" — 29/4g%}
(8-7.2)

BWIA SN Bz |

tT Mil Bc 2 alles Ufaces Tesla MCHA RIA BOT I

wen wat Aang afaioe aa Baa aay gis 10 mgale eke

TT | | PRT TT MACS AcaA ACM wae Gals CAs TAA FH

SA SSM Mas WTS Sle CHIT Ott CH WS CATSTER

are Tie Sacwsy cares AIS (ea 30 case) FN IA I

Cole] CA CRNA HITS PB SA WAS BAI GM g A

mi g cos B ICH (8-9 BH CHA) 1 GIN CH CHTWS o-F

ACH g(1—cos 8) = 4g8* VPS An FATS TELA |

AIA races ats Borner soe false sn Fal we

Cayley (records) 2806 TACHI array ret az Sq A

(>) 8-6.1 Haters Seite CHAT CHIARA

(2) Taaraa an ae ;

(©) 98-7.2 aalieacea facty acaa (second order) 9f& |

QPS CMs TIA ATA 8-8.2 Been Sfeafas eter aca

BAS BA!

TS AS mMifSiwrs (8-64 wyogn) AMM ga

farsa TIM wits Bae! FM Wee os Zalas ww

qe ate Gz ae Aes wUNS TAM crem zai Sow

SBCs TG MeTeA see BASIS Fa BW MCF! WAe-

fea ag en wfaaéa fala scr 8a am O11 mgal

SERRE BW AIGA I NG AH as BWalroa wey AE
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RH GANS SKS Vite com GPT Beer Bars AIK

ACY AA BN ASAE |

CS OC NAAT AR GA NSA eine

are Sz 286 cease a anfetacrcay oera fee (gimbal)

ONGC AWG GP AIM eA Aas TNT WI ASIA A

SRACE | :

8-8. Caws s-TH HAUSA aica fate B21 (Reduction
of observed gravity to sea-level) | (cares gis feerota

BCH MMS Ar Sars sass ofaa vasa = faabera STs

SH 6 HiT Few coarse weit es Cz swe eee Ae

axa sacs xecq1 | feyien face Ten Seer |

8-8.1. ECM atl ga whe:

(>) Besta wh€ (Elevation correction, free air correc-
tion or Faye’s correction)! asic otra Beco WIS WOR

SWI cence ms g ceil Baer, Al EKO Grae ea

faca sia: oa serie ays cece A fa CHO eS

A Srey Te

dg, = 0.3086 (1 + 0.00071 cos 2A) A (8-8.1)

ég, Tafronca sahrs 1 | aaaqel Aa afagiere Taternce |

(2) gods wf€ (Bouguer’s correction) | AIRS @ fadlssra

BAA TT CI ae BCE SAA MA cores g TeCG AM THES

RB | Ba BU TS AT AL Bara TIA YM ZA
| Ogp= — 0.0421 ch (8-8.2)

o TANGLE MAICLA TTS ; SA ATTA? 2.67 VA BA |

(2) ~wntsfoufas weft (Terrain correction) | 2%] Se

Pest | | Bara ae Sree aren seata Cow si TAT |

cat (graph) @ aadla (tables) areca he Fears Sa |

(s) wafufes AGFACKA wefe (Isostatic compensation
correction) |

Ss were 146, Oe mengin Borin qian Sam fw Swe

aut ww emive ca) ama ale a on aie aH
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CS FACIA TWRAT MOKA oa Haws awe Aca eacay

AAA WS, cnte Sea Ahecwa wot eacat vies Tacz

ROG Cats WIS SSS) TH AWM AI sn aH! Giniws

FRC SICH SUMAN GAGA Sey Cy ALPES Awa

“ia Am FA |

8-8.2. AACE A s-T OME! a ae TT ATA BA

Corn ATACNiaca A MENTS (sea-bed) au Za aform wvelrera

e GT am Ms a ae Tae Sal TEER he

8-8.1 algae Fa. fog te facnide agus aterm Sere

2 aq zac fadber Ba oe Gea oda aise 1 Bae ora
a-4 TG 4 BA

5g’, = + 0.06867 h

QUA A TOA TIM SHAT ASAT | ST TN WC Basis

THs Ze Misra ystorits lee (terrain correction) TAB |

BAS Se A AACA TION BEM Misc Sa TSA we

Oery BA arasy ao aterm afeaits qr was THI

Raia TA
6g p= 4.04 v cos 4 sin a.

CAPPS o-US BH] a Blas Bed | «va km/hr ass HBT

CN Jara ; 2 erly Sr A a Gar 20s CAR Pcs are awa

fee 1 Bare Edtvds oie aa marie wetey 20 km/hr

Gea qa-vifeort Gere are ek fed ATA OTA + 5S mgali ae

QRS VST oer Baa-aiws GTA Se FASTA |

onfes 2-3 st 8-1.3 aakeacer Areca Fea Fal AAA ACF

gam sinc ea aria afeea (anomaly) mem aH! ieee

aqef stem toa aren yies ea! aa ES Sala

DSPs |

8-9. TESA CaTae (Horizontal pendulum) | CTIeNsa

Ca we Syelas A SN ee WE SAT CMTE aH

SSNs ZA GI CENT BINS os Wa! kar

AGN SICA BAI VN Sm Ber cae Aer sagt
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8-15 fom AB cree PO BCH Ca! PO a wECA FIRS
a GI SA! CA cre O faqaat @ POA sie

B

8.15 fea

anaceq oH AB are 6 Casa leary yt Grey oA tH

CH | CHCA ieA Gq wlerw Gow mg sinaz am eT

ae

CHAE ATT GTB FATS CAS CHASTAIN (Tas 9

car fags sia crrerea Cat a @ aq Gar aw

TEMAS 6TH, SIM Weal mg cos a. sin = mg Gcosa! G OR-

ae a OG=! Rem crecsa GA Teale genase FTA

wt mglOcosal ASAI HAC sOlA Alaa

a*

Tg 7 me! 8 cosa.

CHA ATA ATS AAS CHAN Ae CHAT

Te ax _ fe , (8-9. 1 )
mgli cosa

aM cose MIST IAG! « oH 90° Baca T YA AEM

TH! a=0 Ba Be ae ces at Ca Ge HA CHA

crt L=T/ml: 08 L fam fata cers

T=2n : = - (8-9.2)
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We 2 soreq sen fs em aaa aT Ale sy Tew

fam Sara one shes wpeirs corecen TS fem savas Fe

ares entacey caren wen Tae S805 Fa 2M Baca) «FA NAY ay

VATNMS CHCA BUI AH AACA |

Fericel (Horizuntal seismograph) | ?"I-

crit aca eer iar fam feafes sem waien aca fates

rem TA! Sis a wa Taam fea Gree cy a a

(>) We, (2) epias oe-rihsa, (9) opehrs Gaa-aiee |

Sos Croat sy BS CHA GAUSS Ces ARTF

A 2A | .

8.16 Tors AA CA AgN OFTS ACA UTE FA AACE |

foraa «CB crerene: aa cram we Gera Aes BOCA

VIPs | BM AK WSC ae ane anm a fae

marca yee CBre aa Wl TAN! AB SAA ARN

BC-@ 2a Ae zat meat Tye) as MEIC aCe Ah

Scrape] Az

err waa «ber Zen awe Cae fara wo!

BaG CHCA CTT TA! CHeea ewe lage tT aw

(viscous) 4a Ae Siam cea waniers (damped) em 8%,

ER TGR WH BN A oH Tse (critical ; 3-16 ByroRy
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ari) CB we faercat AR tI Bee GW BA S

Cx xece afestas afea aca afea sonise atoterior
ome fea fatys xem ami faeen agra BC ace ana

Sort GS CHE MCs! CHT Beale fayowety sie

Sql CN aca silas faeq aoe omerencatavica

AMT BN BA MATSIAMAT GA BOS ASK ew BWees1is-

ata pas Tara Tato cacy |

CGS MAA ANCA AW SF) YI OTACAA AIA

ces facies sat faa wyeine @ BC wea ufone xian

cress fart alt wae Sy WT FN I! oHENKsA ATS

VITHS, THE GIA AACR AGA |

TCA PA CHACHA GSA m CA CHretcscay (centre of oscillation)

ARS ok orem we Bow ales 6 cree wales B=x/2
RAC GH ATA corercsa Ores aie L A, SA T=27 /Le sin B!

ATMTH Ace crea cations Taree 6 Rarer orenaRe aa

mg OsinB i recat Cats AMI x Rv P= x/L are OMS

rere |

mg 6 sin B=(mg x/L) sin B=m w,*x [ w,*=g sin B/L ]

VIM Tl CAS BTA canal AT_nhos elaM Sea Wey

2amx GMA! carenet x faaca fear orcensataa fazer

X Cae a, Wi TA a Bs Gee Yan,xt n,-ce Paola Trades

(static magnification) We |

SIOA TIAA AA AAet qaeha xfaq Gal g=asin wt Cr

TH Ba Sa Ce OH FH COTS Se YA ~~

(5-2 waar CRY) | CHTAS ST ST WHS A — mel ecw

CHTAS BNA sola Aaa BIA

mx+2amx+muo*x=—m §

xa anca fren orereataa fare X Ten Gocaa aller

fatfacey one

X+2c X¥+0,°X= —fn, g=n,a w* sin wt
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Bz acnies seray (forced vibration) Hritaew Haat

‘Sa Sat PA (steady state) Bara AMTAT

Yue 4 0? sin (wt - 9)

§ (wy —w®)* + 42a? }E

2aw
airy tan d=.

w BI 80 > CS FA: ow 0 Ree + 0 SH BMAX e'e

ATM MF wo D wo, Be SI GAMA As

T=2nlw OTE BI CHM T, (= 2/wo BA WAS

ib, A gor Al BR HX-or wn f-0T wey sees

Tarate |

X-08 faa @ én faa ays nce aeln Teatt

(Dynamic magnification) 4c |

n=. wo* a,

{ (wo? — w*)? +4q%w? }¥

VW] SSF WM aw, | GSMA

@,* + w*

ozs o=2 tan7* —.
Wo

SASS CTSA Ty FH GK wy 2e/T, 1 AHN,

Bra aie Feacna fat <ece Gacors arr SAT AH |
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ora

l. wlesda claw is is farr aa oa feerq aeiqs a

QING FS |

eye 2 were enmiy ane Cary alas Se cer fact

fon Fa |
SS Hr Wy mMieoy AG A SW ALS AI v CA oferws

wiigca Gara wicaa *faaGa SS ABA ?

2. Callers creases SZ OTN FA 1 THN 6 CHS FRI

aca? «Germ fafacaa ens 3a

BIA CHAS Tews ie Fara p Gal aeaarca Alan fe >

3. TASH CHAS FANS Ae? VRS GY ICH Fa |

CHOTA TS BRM CRIN CHETCA AKA g TMNT ?
Taree carers Taare cae Aw isp Gare yian fe aa?

4. CHINA ARK FRSA g MIMS AACA HY HI FINA ANA

Gio Bos MA? Fa APA wransy Cama wma ord Fa

aa Te |

MWA BAAR AX SAA “Pa Teoiry 2a ?

5. g at Teme awe wtace acer fe Bona waren sacs ?

FAAS TG O.1 ae STH IY ASSO Petey Sn aA ae Fels

TPO Fa TA ?

6. fafoy arr ase CF Aaa Siam Teorsa Blows aiay sm

WH? GS WA FH TS 1S ASSO VITA Fa AA? MAA WAS

1s aaa ?

7. @ @Mm wee smfetsrca wy A! Cara AR wlows

eian Teerd Fl BA? CSI ARM Sacra GAN Zar

wraer 1 ?

«8. fine ommeela waren Ulead aia is fs Ora Fa AA? Varcna

algen Sayin 427 |

9. ALA g WA aceMiae is > ak sy Te fs Sa SN AWA ?

CAMA AIAN WANN Fer I

10. Eye AN Ba g mews oad Tsp cares WA

AIR YHA TE Alans save Ts fe faa waesa SaA?P Nias aa fs Se

FCT Pp

ll. GYQTAS CHAS FRG We? Bara CHS EA FA! GH

TACT HYSTA CAF TSA FS AAA AA FATSM AeA |
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12. | cas aa yar Fe os oe Bae SarrerA Creare Bara

BO Ha Caverns Cres 21/3 zarq aes Fa |

OTS RCS CHa He aa 0.21 | ea HAT he ACEC STETETTD gfe

CHITS |

13. a ZEyiqhre sfara Aaa we oes Crary Bier UTSlas Uew

CA | AMC HKSA OF HIE BAS Aare Hay Ar carecsa ore

(2 /2/3)a 2804 crate |

CATTA CAT AVY TRAST AGA AY a/ .'6 Brida Fe ears

STAT HI |

14, COT CHOTA CTT CACHE HTT Gera 18 CHraTS OS COTM

CINTA! «Ga Ter Sz 16 orIwe as CH GINA | «SAF AAG

PANS Gat eres Go Teele cares aeraca 60.75 cm @ 20.75 cm ear ga

TA FS ?

g taetcaa ok aera ohm feos siarq GATS Aa

15. Tata Brareqiaa mers 300 m Tela eiace @ SHH g-a BEF

BS 2304 PEA FF —

OVI WE=2.5 gicm®; mega ara 12,700 km: wR

TACT = 6.7 x 1078 FARAH Fs ; SH g—9.8 m/s? |

SAA ALBA Bria Fa |

16. coin Farce crsicea GS RANA yay 90 cm @ Gara Calas fara

4cm!i crease aiza sare rearpa WeTeT 500 s efam caer cre

SBe 1 yaw TUT CHCA TIM |

SHSM AI WMA ge 0.28 @ fava cara Gey aeRA giv

0.2mm genre “fam crema @ GG mea sites git Tera

wai og winter ecm feareine te aaa fen were Fa

fats g-Co BUAes giv SS BA? g=— IO SRM o-n aA |e

FS ?

OF TAA TAG FRC) WTS VAC CH] ATG HATA SCT SMALT AACA ?

32 FECA FINS MMA ?

[eea—meraa eetes gis di/l=0'00022, d7/T=0.0004 ;

fauraa ate 0.00012 1 franaa ahem sisem g-a gio 1.2 omer; sian

0.9831 AF 1)



aaa “facceay

fafosTrADoL

(Elasticity)

9-1. Beal) Calva aloae Vece HIN HTS MR

AS alStas (balanced) aq aca Siac Gara ssa A Bees

a Sect osiqur aianey 2a, ote TA AMMAN AAC Ww CH

UsyT 6 SAS yaya a sins Tela wai lpia Tel

RCA WAT CAC ‘Hmoyel TSETSarre’ (perfectly elastic) alfa |

Ie Aq ae aaa 7a awe ate eam aiafoo wam a

SASL WM WA GA Lec Cas ‘Fmeye{ aaale (perfectly

plastic) 7 Wl GA A CHO I ANAM FAA WwW LA

SBA BW When Ary ae Tela AA A; WAS AA CF!

a6 22 Grea af ae BIR a ‘Teles onfeen’

(elastic hysteresis) |

are Patou sae aera saa Goa fata aa; a

caeft SBca fag eel fasts enfem a806 oneal aT ome CHTTE

CN AI A yl FT Very BA MASA GSA TM wae iawn

MAG NA! BH A WF ARATE Bee Pefeger’

A Heep aaa A FHS AR! | CATA AICOTTA ATCT SHS

rm WW AI BM see Som alow xeeq Gare AAG’

(homogeneous) 2H i AeA Tees Var wf oss Be CA

‘stairs’ (isotropic) | Tafey Tacs aca Tafers ania Ga

‘gorau iss’ (anisotropic) | Waste, CHATA (crystal) SEACH PTS |

FRA TSA oes AAS @ AICS WI SN AH 1 «BT HAA

wars, Aare ores Pefeariee ace sist Agie AIC

SNE A AACA |

9-2. Ate ‘e GS (Stress and strain) | 4aetal GT

ages fags since Gem feud afelena ar aise sal

A os Ue ST TO Som Tw aT A SE BS IM
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(surface force)! aq Teo sim @ GA Sem x AON

AFT TH a wmamins fan cy L& wey awn Bw

A STI TM AS cs Bensley aera fem ya ae

ACA NC (2TH 10-7-10-8em) GRAS eR eer sa!

ag fase sia aioieas aa FS ea SR Agena oeize

SEKI HTS ; GE BAA LP AACS YS WAM TN FN AA |

i sere SA Tra Fars FE Mec Grn Siar, avs Sind

ATCT BWMCK Bem, Sos Tr con Sia as Tey By Beemy Boy

Je ACAI BEA Bars BCA 1 = - Wea TSora A SM Bey aslo simrw

cea vfacer @ com slam @& mor Aa @ farahs ae fem aca ;

azrcwa fen @ afsiem aca Sal ATA |

aardia ia aaa Towra care fas caiam 64 aera Ute BF

BH PHY Sl GS SH Coe BlaM Faq as Tey sey Geemgy Gory

Ha 6 Anas Wr ACAI BCA | A See aN AES Cy TA

are enfacs oat wera om fear oftes ace a oF RBH

6F dFS=lim 64—0 347 da ATATES,

aoe ase sim feariia les terse 2 coma Bog ‘ofr a

‘oftoeiee’ (stress) a! fase aaq fee @m ga Sra Som

our 2 Stem seg © frs-fanic (orientation) 61% Tasq

RIT |

Stem wa ©@ fwe-fanra fos wien Gace zgion Teor faren

SrA Herre aie Sara Som feartin ae ae Pes ence Se Bao
ohearcs FT (homogeneous) 4M! ie Sx GR (non-

homogeneous) |
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AGUS CH ViSAN @ Sarge Are Gncy St SH ITH I

wena Gog fearile aa SF @ wc cHaee OA Bate (9.1 Toa), Fa

qa Uloay Gey 6 FF, CHAS Gre | lim A—-0 6Fp/54-

‘aq*figa (Normal stress; Sp 4 %*)-@ lim dA—0 6F;/dAF.

‘moufe ofa (Tangential stress ; St 2 7*) Wa |

ote fant aart sore im Re MCHA BCA SS [ABTS

qo Secs ‘Sto’ (strain) Wal A cH GASES Testo

FPST TIM LAA SA GH Wace A Ae! «AON Aly AAT

ql SAT FACS AS, STSS OEe |

a a Ge cer Bla Sie am, Aa Cts wala oie

am arpfec fade zx, cae ome fyleges as Clas

orf PElSsso AS M1 MWC MT! MA CHM Wels

aan ace Ze wa ere’ farce Taies rita we atacw

RRA (9-4 GAM) |

9-13 ua flor @ Sis awa fog sfoiae ser aT

RBA |

45
M

TT Te

|| fh
rt

ths

9.2 Toa

9-2.1. carfas Asa ge She (Primary stresses and
strains)} Tor 2G wa 6 Sloe cuilas am Za—-(%) A

ASS (tensile), (3) sry Hess (compressive) 6 (7%) FRA

Wears (shearing) bra ert awed gale awa © Tarde

qT ss Gea wer wae fem wa sey CH BNA

apgofteat (Normal stress) ¢ vores oftuy (Tangential stress)-2%
UTsAtss eins (recommended) fez (symbol) AEH o S T |
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QI TMF! FWA MS as ory faforn oor io ama ©

Taras Se Beq-oMa a CHET SoH fem sca |

(*) Bieaa SfS 6 Hoa) 9.2 fos MN=J, creda am

cama S| Bae om (F,-F) acm sac ns ales ene ;s

ACF ACH Hodis, Taoe-arocael a1 fem slave yg acai oh

TO AH AH esa we aw! wk a Ahem sg5 AHH

wa Baca OM STA AS A) SR ATE Sram ort Al

MAHAN WIGM MSA Al/l, —e* VYMSlS ‘VictA BCAPHS Tas

ql ‘Cad STS’ weg ‘ore Sts’ (Tensile strain) wai Al aa

1, Gora tat afer oF agers ost Fee zen; Sere wr

ORCA SET HASTA FA al |

Ca Ser srs aa A oa Tem GA We GEM Sry

san ta MA ae aa Toa sei F-a8 Aaa 6 fardte

aq font tace fama fare oars! AD WOTANG

Beet - Fi i Bl asl UA SA A WMS MA TI

NA-% AlN facaoal Sian] assed can am wersdiin F, a4

SW SA SA Ae! AMA Fi =i Flim i Fy | RR

NA Sm MA Seen ba -F,— —F A AN a; MA BM

NA Sem Sm F,=F A aan wa ak qoraiq angie

Cae MISTS AM CHA AL AAS Aq AMAM Aer oreaa Ooh Sram

AST VPAA ABM AACS VAATA AA |

Sus SUE Ufo wedi ue agiacs crcay tos ae

(tensile stresses) | Wye TI Sean cacra ape cea givm

sare fem stare ergcacra ahs wes asfcec dq Ae TTA

AN SETI 1 HS BACH AWA MA MUTT TIA Vee away |

esaq weer Ager aN aie Soo F/Al SIG A

BIoTtS cara yatacsa sor Soma am farts face fan seat

aioe Gel SIGA CHCA ANTSAA AVM SOOM AS ye orony

FIN TATA SACH CHA WMATA OS SA cow Siam com Goradia se

fem wal! ceM warena Tac, cecwa ae aly MN-an SCT
HCE O CB BW, SIR) ZACH OE CRA CHEF A secO at CRF

© Bre cies aradiios mefae Tow € (= Al/i,) 1

19
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ae F/Asece=Scosdi cama wien aa bay Sn=c

= S ‘cos? 0 @ (arn Sta SA St =t=S cos 4 sin 6=} S sin 26 |

6 = 45°-CS S214 WA AIG Cait 1) STA COTiam «Telerwe cm oa

CRAB COLA AM STN AH!

me I Valet wy weta 6 Taad Gor ae

amg fen wai welas ste weta @ Teeter a wom

erates gay eat fafas ara acs! ART GRA BAUS Ae

fae Bee apie stor Gams aise oe-iseka oT

wr wae afer qeredis a1 cr cA! PE Ayer

arte Bra feria cant ar; BU Ye US MAI S| BAY

sin wet Sane feta ct ace; Ca ye UES faaia

Ge | Wet sew oA aAN ye BE FS AWA agylers

oramine Crshe Cats fe aTOcTN BI | | DIN AACHIC EAS SRT

Tapas CST STAT ATOCATA Fra |

GIA TH IH Vios a weg @ Tasha TE TACT ACH se

TART ANA Mt GAR r ATH RE WTSSS roy Tales

"67 SYM SS Aaa | m | < | n| sara

(Q) spicata see Nea 9.2 foma F, -— F aera fea

Coon fae Fer CA AT ASM SIA RATA | «BAIS Sead CHG Sia |

SUA TS Al Crs meas BACH, Al//, SBCA ICA STS’ A HIM

Gis’ (compressive strain) wae F/A-CB Wl Za brea hoa

(compressive stress) | woreda aed TFA GAAS BCT We,

fey Gara feage sic fants |

(1) sacra fs 6 Nor Baca seg es aM 3

HSM AACA ARSC Aare TACSA GIGTHNTG as Aes coon Tare aacaat

MSA ors BETA Sq Te aay Sian AT | AWexT mos Tres

SHEL HAN BNA GLA J caters SASrscad AS faa, oA ers

OR ANTBIACFA AS AAAS | GF CNG GA Ase aA Fig OTe

STH | TTA MIMS AeA (tangential force) auaict aga fate wa

ROR AMSA ey Siam Aca, iy aA GACT ainasy GH AT |

CHOP Gi aA (9.3 foam ABCD) as wa (Q) fe
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atm oem fats wa Pa are os fea (BC-2)
FATA F Aq aca Fac agiod orem cifeasa gtra fag

HAST WALA A WA ABCD GH een BASE fen SEH]
ARTSTAS MAAS BCA | A CHA BAN Afr aida Beq (shear)
giome | aA Gacy oA BB’ sign alan eis, BB'YAB

ANTS FUCA CoA TA aa wai Fea-w (F) acann

KAA Soe
Br By y)CUCT eC;

: ; ‘ /
! / } ‘

? ; / /

ge | &
Dy bye

Fe ees) vy
A D

9.3 Toe

AHA VSHT la Gen (AB) O Carrey CRTeTM COC O-CE RBA-CY

(angle of shear) Aq i 6 3 car Bec O= BB'AB Mh Aa |

BB/AB Sys AB=\ Ret Fa STS = BB Thi

SA FBLA USAW ass GE AES ye Ge Gales

BASS FWCAT GIS (shearing strain) 71 AA) APA CHR

FUCA Sls BB'~0F We BB = AB tan 6 |

-— FQ RL .4 AMF —
9.4 fea

FRC ANBACA CH IAA CoH MINT, CECH ABINTHA AM

wantacas wees Bot carsce *Mls (tangential) FI ACN KA |

Be wom Bom ot TH IM G fartert, OAK ATR OIG VAN

CE FA ATA! | AS CSURA CHOPRA A GAT AK AE AF

CEASA semera fam stam, ais wre acm ereredn WH A

F/A-% Fac MANGA (shearing stress) |
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faves (Rivet) fam sit gam ares faochs Tare oiiacet (9.4

fon) facexs pen oe za facecoa ye are tia Gare ta
Sa aN Sisa wars fog wioaa wa Sip are Fea

SATA ACT | .

ACH ACT ATA BWA, MACK TSCA Hl GCA QB MIT Ta

BY MMA AMF

(>) Sea aleace tia & oa aoa ‘Ger mua’,

(2) Gferca Gear ‘ore eee’ eae
(0) 3 Gad AMVaca fen Blac Gz ‘Baa’ |

9-3. Cfe-Fiva agp (Stress-strain curve)! GM oq

ome bid wer ss soc ela Gaya fasis gers

‘Peleg’ (elastic) mcs, Ca ‘AaTaR’ (plastic) TI Gay Cy AAS

Sz Sr a cacy faeie Petegere atace gan oer Ana

AACA TaSis Apel NA A, SAL FATE AGA ec TIC TPH

feta aa Taste aria aface sara iwa ae Tecate Tag

fagfo gritos etiem ae |

4 | BD E , necking

Al!
el! | fracture

Ly UTS:

=
7

Oo C narm.strain

9.5 Toa

t fect ‘norm’-04 a4 ‘nom’ (nominal) AWS 284 I

Gat feae oma wba! STS-wN AHA AR Cra TA

ome WOT SST CeN SH 1 AST WT Mem we AC

Te Oh aisasace ye TO Giese sega yay Tem Sra

sian SiS TN Bl Baw WS HOOT Bayo UTR eryTT

frm oa sian oer mn att @ aaa Ae ae a A
CAs Or Ml Ya (Tensile testing machine) WA WKA

ATH SiS WI MI WH BW GK Gy Slerw age



Peheerrrec 293

FS SS CHM FA | THIET TTS BAG TH @ Cres sinTGA Tre RETER

CHa Tela Sa |

RA Cad stipe omer sor; fey ofpa aroma erecrecNa

“ater 1 siamz ote-cea ae cin zai xfacr sea seis

ot nee TA! 9.5 6 9.8 for wer sic ok acer AM

l

Breil BA] (annealed) Sram, UpTe Ta Teva, ceearr sim

Carey GAS TSA Bay 9.5 foraa Ste-*ior aeq vs 1 Tors

yaiey O 280 A we am Sis 6 TR AIYTICs ©

Vie-Aer a wai A fas ‘Aayntsssa stn (limit

of proportionality) wai aa wa aN aaa a ate Aes

acs 6 oA Bat wer Ce ate ceil ey A BCS a

¥ UTS

Ap reaking
ix, fracture

norm. SUPCSS
O nonm. Sipain

9.6 Toa

{ feta ‘norm’-a4 24tA ‘nom’ (nominal) "Tors gar }

(A) “ae ba Ameen wae we "a CHt Tia oom
ofoma @ am (4) we ha a cee TeionemeR

sim’ (Elastic limit) at «& zn eae we ae Ort

fel wa a1 oo ae eters ciem a1 kane “Ent

gfe’ (permanent set) Wai A’ aw WOeR fagiocs Pefeuom

(elastic) Jl ZA! A -AF WAS {apres aqNAtT (plastic) AH |

faste ania gear om bra wey Hae Ree ER aie

eiem aH! sR giar om TeX shan pA APA aie

oe for SNe wie AH OK ANT Aly

em Ga Grd «1 9.5 foam Bienes citer on wm
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sre ins slat Sie-ea Ae ZT BC area TSI

OC ep atei ta was Wwe wie CD an men AH |

E faxes cifer wm a since ome: E fags age

Te A CTT! Me OT WKS Wise UTE sECET THM

St BAN I Ma MSM WA GALS ‘Cicaqa AT Miwa’ (Ultimate

tensile stress 3] WCC UTS) TH) CS EE BSS ‘ORS Ua

(Breaking stress) @ 7a! E Tay ofe acer Hae Cre qr Faq,

fey Gam sreney GI OC tI Bae ora Ors ata OFT

zarS NCS AR HOST Bl Tare FY Sem TA! «Barce ‘TATE’
(Necking) Tat! OM WAS AACA HZ Gem we fefou we |

qq BTS (mild steel), Trea, ea Ae Ge AM AeA

ASA MET STS-lvr I Vy oN aey! 2a 9.6 fora cra

seme | wea Telours wh (4') afer say of asia

-¥

K

%norm. SIPESS -
norm. strain

9.7 Toa

C Toca ‘norm’ a4 amt ‘nom’ (nominal) Tere 224 11

Rot Vis aay awe eta ge afom as oat TA CHeH |

2 aMAN SIS alee alae uy sim as BIT

TT MCA S HAs ofiocy STS Alors aH | SA SA CHU Me

mee fea Ter a eniem ace @ sex (9.7 fea) 1 ae TON AOS

we Ors ae aT wa Slew acer set sien 9.5

Torry TS |

TTT COT set oo GI ONT Tit AA CANS Vay maTSt

fay’ (Upper yield point ; y,) v1 Sq sian @ IA om

Pex Sa Ses ‘Tan omreq fay (Lower yield point; Y-)

O



PSIORrFS 295

a1 Gat faaq ofua @ lacs ‘omnes clue (Yield stress) €

‘omnes STw' (Yield strain) ae:

wares Taq Gocag Ge cs BAG Srorm sim FG SIA

SHAS AT A SA‘ HLGTA Whos Ae HA aT TIGHTS BIS ators

QS CAS AMS TIL Ae

CIC] Theat Ge « fax caer faux gay sai ols

Witter fia ekcie 2a a1 smeeds fapisl @ Ree MER

axa Gage 20 fase aq GEM Cam cared Tay aio sre

laa MSM A MASS ATT! a Gage aS fears cAttem

SMSe BE MGA STS Alocs acs ; aA x mme CIN Gia AT Scaye

SIT FITS AMSM aeteare: ancwmfoera crn aa wares fay

ufeer sac crs ata qu ae | wa GA AAA (plastic)

SRS AA ocel Ba vitor fearecana Gor ots farsa aa |

ome Tatoure asa ws a an aloes saa salscae

GURL CRIT ‘ST (brittle) en Za |

fgiogee ot atees sae oe wan, Toa @ ohn Ord giet

FATS] BATA LA Bq Tay AY REM ATG, Wee Tig TI

Sarcaaq baa toa (UTS) Peleg alas foc Olt AT AY |

a
tut

BI!

ws:

2

© iruestrain

9.8 fer

ois-fiua ae ofiga fare sacs age WS FI STEN

sags uTEA secs fam on saa ats eofere afeme &x

Crag ari aed ote ACS TE CR wa SER
orgy TH Si Sats BS! WH Pm Ay ake tea

UTC AISA Ay VT wyoge Tem Sin sm Siow 1 arena

fond 1 CAR Sas Ble-ter =e 9.8 fom crest eae |
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9.5 Tom wer Re orem ereig) age. cher seal aT OT;

v1 Sen fe Sz alums seer 9.8 foacs ‘Bere’ (true) Sfe-rfloq

qs @ 9.5 Tears ‘Seq-sies’ (nominal) STS-71GA ze Aen AWE |

Riecimiace sce Tater ag area (building materials)

DS-HlGa IF SiN Yaw FAH |

9-4. BCFA FG aa fafeuirtaeta fafon wcttcs (Hooke’s
law and Clastic moduli) | fSlesrrsor JI WG ATA BAT Fao

Se 1 Uist aaa Aaa Oisaei Aa aes APTATNS fecag | ge

cra cl aitey eo An A Ber Ae @ STS AAQNSs |

ee USA SH NA! 6k FO UPA Sis-aHheq Tea AMNy-

ATSPSRM AIT Towra

aie GTS
oe" cuiies feist

ae Tea ars Pelearaor yes (Modulus of elasticity)

aa! aa med @ iw apier Gra fase ae Gee

CVS 6 WA A soar dans ioe seas Wal Geo alee

AMTATSS TRTSSBS] BT |

9-4.1. fafeuprrera fafen esciieg! ais aatiies

ome Pafwarrs wibat Fabia orate aiht Teere ye | | -ARTCHA

Toate fafeues gis 6 ois ge olor aq Bara aT

(>) 2ae-aay yore (Young’s modulus ; £)*

(2) COATHA GATS (Poisson’s ratio ; w)

(0) wraea-lase yours (Bulk modulus ; K) ¢

(8) Bq Yrs (Shear modulus 4 modulus of rigidity ; G) |

oer AST CHEE ts wee ae aa fem Taeiiaw

Sli sree mora al = (Far /aiewa] = MLT-*/L27=ML-}

T-* | GTS ASM CHS AIM MA ACR (ys), (0) G (8) Yes

Toatea aM MLTMT~* | PHI Ase Baa dyn/cm? eas

ASM Bl BA; GUAR GCS ZA newton/m* fan i cmap

SNS "Rie Shor VTS aterm Ca mala AeM! WA Alas

* E, wu, K @ G aareen (3) 2805 (8) ar Falta Creeiios «nis

(recommended) foe 1 CoTATHA BALMS ves TN BCAA |



PRiwErrre 297

ZW A 0% STG ath ome face aT | Berea AAT ae gio
Tracer arta

(>) @ae-aa ees 1 GA TUS GIA Vea Slacet SQ GwAA
Tas CH ACG @ Oraa sfercw (ace) way AZiowe TA Ok

AFOTA CA AM A Mista baa alga @ Sioa sapere Bae-a7

JMB AH | OAT AACA SIM acm siacer Crema Tacs aya Ord Sew

6 URE wlory uty acy! slew (ace) afer ae aM al

CAC AAAS SAA AGA G Goa BIBS SF AM HEM FHI

qa Sia Cres /, rac A. oe a Fe Crh she a gH Al ate

” Ne ATK Ie FA -Em 228-05 Ans ahs 7 All (9-4.1)

Sie) (1) 7 far am 6 | fafefacra arcana came Bites

Sia 30kg Ga acm sian BH] 1.21 cm are she, mftea o Bye-wa

TE BS? (Seas 0.00173; 38.2 kg-wt/mm* 7 3.74 x 10°

dyn/em? ; 2.21 x 10° kg-wt/cm? 4) 2.16 10'? dyn/cm?! ster

Al WN Cl Wa MITHFS AHH FA AA GA Cray Ve |)

(2) 24 ft Ug 6 10.8 in? ergata ust 2-ncw7 es 60 ton caR

axa a | Palearors yes 30x 108 Ib/in® xara area faa aTaata

eS zt? (1 ton—2240 1b) (Geas 0.112 in)

(3) 2m am 0°8 mm Anca Sane Puce Sa Byer wz avs

HOSA BoA! Brea sa yore 2x10'* dyn/cm® 22cm Sara ay

Tae SS SA eMac AA ia 1 cm Wier ?

Latee—acmeaa foo tiem ae! Sra Zara om Treas as Beda

Cray ate = (100? + 1)* - 100 = 0.005 cm i (im Garg Sita br T,
ox tary ales Ga a 6 mas) Be 27H SM =~ 2T cos 6 |

aries cos @= 1/100 aim, T=50x 6a! Ae Trg 6 Tit=

0:005/100 1 fae aenes—= aiea/ole aakeacs ayia aracr orem aH
ora = 10.3 kg |

(4) 1 mm aca ora fag Sra Fors Bars 13s Vw TN ABATE |

Bes 20°C sinc Sra Oh arnieafos aise Uivizs SS SH Bnew

aera? Ba ya 2x 12°* Pala ase; Or-erran yes
1 x 1075/°C |

C acee—aieaa Ores | Bem Bara aca 1.105.201 Sree oe aie

Sara Aas Bare BATA | Beas 3.2 kg i)
(5) 2: wei e A wee Sa ere Cen Crem aE! Bah
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i faqs W Sr yon ake) Bae pos E Sar a FACT BAS WH

fay d aia aim wince ds = WI? /EA 288 |

[ ACPC—BCAA 3 Ae OPT HY)

(2) CNA CRPANS) GA A Oe Crea CATA GS

ACS CONT TH, LEM GT I BIAS! wea Sere A A

ontacey

SCS OTS BF CHAT BATS AeA |

Crt | 6 ay b wae CAS Ba Al 6 2g BTA Ab BH

CARAT CMTS pa Or (9-4.2)

Cres grr Al eat oe Bia Ab Bacre Bocas FS ATLA |

ete | opaisiancsa agit yes cri 2m ox a2cm; 70kg

Cra Cras wr ace Toler Straw 1 UTA CMa ways 0.33

BAA, LH CUA AE PYF Pig? CUGAs 2.105 cm]

(9) wrnea fasta ecies ra aaa Gog Aa fas AA BI

(cota) fare Gara URIGA ser dP Cay Bface SHASTA ET - aV

@ TOM 4 Uw V, aiaca, Hea dP (eife aes WIRTH AI

BIN OTA Ba) a BIS —aV/V, 1 aya @ Clea BUTS

Brae fase Yes (Bulk modulus) acer |

e aS l= 4,3

K-3 fads arte 1/K-c@ Aeasrei (com pressibility) 30H |

name C=1/K= -2¥/Vo (9-4.4)
dP

ert! 10 kg/cm? corsa oe Tera fopntaca Grassy 0.21 cm® Fa |

fornia Srrea TaaTa yomes SSP Geass 4.76 104 kg.wt/em* aT

4.66 x 107° dyn/cm? J
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(8) SSq Qirs) A aicwcar aa ora wires a F aca

Bia "Ms Ho F/A=t 1 BES FBq CHI O RBM

_ FIA =Fa Me G-- a tee (9-4.5)

A Aq Calo RATA tan O-N AH ATTA TCM O CN GU |

Ott) (1) 2 Si0 agigine ose onefaisan wares farts cor

CAA Ht WEA WIAA Ha @ aombeqet Farr an aca SN eB

SAHA SIT CH O.O1° BAe AWA AW Was WA FG wwWA? (G=

4.2 x 10° Ib/in*)

[Gers 29x 104 Ib-wt }

(2) 4 ft agitated afer open agons oe Bie am! Sere

PRA TI AIAG VIS AA CA HTS Ate T tem weer aAtaw eA!
180 ton 44 acHiey ocwa oS ara BiH 0.069 Big Ara GIZ1 BALA FSrAA

ONG, Whey @ IMF BS ?

( Gea: 0.00144: 16800 Ib/in® ; 1.17 107 Ib/in* }

PaloRris Yea Se

«BHT Asta
118 ie

orate RTS ues - = .
dyn | Ib wt./ dyn { lb. wt.) dyn: lb. wt |”

cm? in? | cm? in? | cm*® ; in?

Oe i oS :

fatwa \7 x 1014/10 x 108.7 x 1023/10 x 10°25 x 1023.6 x 10° 0,34
‘ t

om | 10,) 14.) 12,4] 17.) 425: 61/033A ae ee. ee ’

,

CoTTS) 20, 29... 9°6 " 14. | 51. 74.10.26

am | 115,,;168,. — | — ~ — |

21S 22. | 32, 16.,{ 23, 8. | 116, | 0.28
(Aaa) 1

aA — |/— | 02.,{ 03, — — |

| 26,| 3°7, -{-
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9-5. wacwfas oiwicd fafeutte aifsefirr aces ws
( Relation between elastic constants of an isotropic solid ) |

Gora Cates foals gas 6 cra Uqens oR spose |

Po Yiel BN BIA Bet suas feos sa 6 oy frees a aE

SIS] CH FAB |

9-5.1. pucan fen eefecs Bia 6 tists ufeace ata

picts OTH | 9.9 fora ABCD ats wares caw) BC-3 AeA

mores Ja aaa ABCD aiesy AB'C'D FAA mane Bae |

FUCA AC Bf AioM AC’ Beare, BD Fi sia B'D weara fea

PU Sl O Riana Gey VAs IW slam Vie Zeace |

B CC
B “1 ‘4

; . Jo t
\ A” i

} ‘ ,’ f

' ‘ a '
, ‘ a
, 7

6! a! ’

yy -” Ss G1
' , ‘ r
' . ‘ a
i ¢ Sy i

if .' ‘7 ~ J

7 ?

9.9 Toa

BFB'AC'~9% Goa CE wae BD-3 Seq BF Atm |

CEC’ fase gaits ste: aateag art fag | 6 aT as CRIB

aterm AC-3 fq EC’ sm Tacs A |

CC’ DCO AC @ ,

BO et fa a BABE
MST UAT STS = EC AE =}

CICA, SLA STS

_BF_ BB’ 1 _BB' I.
BD V2 BD 2° AB.J2 * AB

CHI AT FACAA STS O, Fare 45° care Gra STS 16 as

GA VISA SIC STS 26-3 Hae |

1 BB =20.
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FU UA @ bt THOT SICA URI ARS ATA AA «Ae

COMA CHT AE SN Bi caTMA AE BCA (9.10 fog) warsaer

ABOA Gmcaqy GH Aa FSAI F AA Sa) BI 1 ARGC ACM

MAS VVeq Alera Barr Gora waa ame ecm share gbrai F-cs

9.10 foa

eitetae (balance) sfave Gara waa @ fardths aa agiba AD StH

at SN aa fey @ GF ar asfo aeya AS slam ABCD

SACS APENATS GAURS OI | «OF TCS AlSiaS Bam Ga AB C

CD om Fara gaic aaa @ faodte an acain afan oaie

armast acya ais aiacs ara) | kan Siac agit Ar enfacs

oa Sans Firs Fea mors APS Bard) TSA FATA AM TB

esis aa. aisn wagia os orm aA @ fais wya Ae

BH |

cum A eC fase faaeia angina ata AC cam CT

We wae a BD aia alone: BBL CM AH, BS D

faue feupier wagieas ata BD cnn wa GR ATS wa |

Se AC area ufone | «oreEaT Cre com Baca fanrller seryie

waraa 45° cor asians tre Sara STeKN ANIA SLT FIRS

UTS |

9.11 fom POA wae Cr 6 FIOM Mere crema eaE 9.11

(a) fe ABCD aicwn Gam ef Aaa FATA OIG BI A B'C'D

awn winens eee! A'D’ aye ADA afew frente aiwor

(9.116 fou) oren seca Sars Fua Vioare |
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9-5.2. E,K '@ ma mS) 9.12 for oss Aga cats TAs

Cry Fee | BAA aM aM OS Falay oR TT A

wad Tor Teas x,y, 2 WH Wl IA BRS SLR Gea

aren F tm aca Fn saa x WPA ATSC ye F-g P

HOA CFS OT RE, BH F cl ca Gorm fo Bar Sl ss

TA | VACA OTR Bae Es EL OA OMAP WMS uo VA

MS 1 GA Baw Poa x MH CHG Ba Aa P/E, aK x08

CST y OR 2 BW CHM TARA uP/E l GRC y a Z

OH OAM SAMTSUA Vise CH VAI As Gow oA Bey P/E

ore ate @ oleae ge oem WP/E Fiam CHS TARA TEER

X,Y, A CT A BCH CTY CHS FT

= P/E—2uP/E =(1—2u)PIE.

exis P fafa ones fase wr! ore fear cgay P aa

qs K | ores aiaaer ARCH LATA SH A Ce TZ IT

ess afaine fen Se aaa OA 1+(1—2y)P/E Ree |

BSH FSA MASA {14+ (1- Ww P/E} t P/E Ww cae aan Toa

HAST 1+3(1-2w P/E MA! (ACS P/E A @ TAA

Sorm SN LBATE) | Weed Bows wager 3(1—x)P/E |

OAS fasray Glee Ba Faq carga MASA feet 1 |

"gray faaraa oe 31- 2a) P/E 3(1—2y)

-. @yeffe E=3K(1—2,) (9-5.1)

* Poin easier o (9-2.1 BART FV)
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95.3 E,G@un FAME | OF HHS Alas sare as IT

x ae P bing afore y wee P ome for on sa (9.13

fot) | Bae Taten wes Cres aie facoa ae Rare s

x Bem Cres ata = —- P/E-n PIE,

yw» » » =P/E+pP/E,

Z as oy = P/E + P/E =0.

HSI x GBH HCA SIS (l+n)P/E, oe y ew Sraa vis

(1+ yn)P/E |

2 tP

7 YP

oo! tL.
p 3 P
UZ Ag x

Po oa °.

‘ P

9.12 i52

9-5.1 Gyr sian crams wma Glow ATA CA eS

BI PBcq wa fan sa, wt Fea HIG OA TW SOM Siew

Tey | | GF QB Om 214 u)P/E |

G PR YM WA

Gara? .a_F_
6 Al+m)P/E Ai+n)

aq E=2G(1+z) (9-5.2)

9-5.4. G,K ‘8 r-X HS) 9-5.1 6 9-5.2 aalteny BRS EL

eos sacar fac seré mem mee: ak Ge sper

BLANC
3K(1 - 2u)=2G(1 + x)

~ K-26 3
Ub 6K +2G (9-5.3)
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Ga wa K OS WW Bae se UI K-34 gaan G
eas AG eu 1 BA! TSM ws Ta i Zars - 1-8

TET MISTS LECT | TAT ware oh MTA 0.2 Bee 0.4088

TCH |

Zz

3 bP
3 L

mom} |
. A. Apofeoe x
U

9.13 Toa

9-5.1 @ 9-5.2 APA FACS Bas BACT MGA TWA

9 1,35 pa 2GK. 9-5.4
= KGET PKG (9-5.4)

CriCAA maireqerfa CECE CM A HE, G, KG yw we AM
Bate (9-5.1 @ 9-5.2 walea4 gis fan waieol ACA AACS
Bq 9-5.3 6 95.4 FPA aoiea, adi’ Sz AC

aaiea yaio Zaree at | eset ate orice cl TA alba
TI STN NACA TAT qioa ara fats SA TR | wee WAS,
satan spa ome PES RAFSI sma gio faacore sitet Tren
facie a |

Cauchy wary, Aatafers oreTces felognser Sige Tart

sbus TART’ THA COPPA SHNCSA sa FAME (0.25 Ba04 |
os rare we AS AA! onrer AIDS Bx GMUATE GIA |
Cauchy-at THRs WT STAC ata ome ma wale Tce

FESOU APSA YF antag 1 9-5.1 6 9-5.2 BAS SI AMM

oe K =2E/3 ¢ G =2E/5 | |
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9-5.5. GBH OTS (Axial modulus)! Sa SM 7A

ate Telos qencea VTS Slam sey yneyiery Ales Bara

ws Wes Bid Por ok Yusora ary ‘wewla yew’ (Axial

modulus) 3 ‘waits Pefeaesr’ (Elongational elasticity) 1 Sarr

GQ wywes Gacrd (longitudinal waves) AIS ay GEM an ak

qencs Ten Tats 2a i Slice aywel Gar was Senor

AW Saat wna1 @ ACSA ea fey aed Tea oTracaT

Se OF CAA TACHA Vow coe cael wfansy alors ones

v1 Bas gene faprca AGA @ SS (9-4.1 Gaoer) GEKA

ZAANCK, GAA CASITA VAT OIAITA NT FTA aca Cre Bier equine

2S BA A |
Bley VICI CICA (Al GICAA) *iloraT GAATe sen oy enim aty

were Cra afar CY Ba, SIR AAC A GTR CAA (A SPA)

ofga @ CTSA Vrs ‘SPIN Ys’ Ie |

THA YM x0 AS BANA YUCsA AS MTS oT

SIT AS ASS TEA OSS as (9.14 fon) AIM acon Flare
ona Sea x Bre brea cea P aay ez arm time oles

P mast P- wR an GP 8 Pen te fem y 6 z

BH TH CHAS MASA TA A |

x {P

! AP

q+ ---< -———+->P

P !

Le a x
Bt es
yi 7

1P

9.14 fea

y Sew Cre ainaeca Teal AeI—(>) y SCF P’ agra OFT

twat ate P/E, (2) 2 oom Po otigorr ors Ores ert ne P/E aK

20
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(0) x eee P ww aa Crs EM uw P/E | z Oe CHS

ofrere ea! Cen ame an tr asad NA ie

aren

(1-p) P/E-wPIE=0 @ pP=(1—a)P’

q P'=uPi(1 — 4).

x Sew Ord aTe

en P/E - P/E = PIE -2u*P\ - WE => , ape =i =
OTA TMF x: . Y(il-yv) — Y(l-#) (9-5.5)

l—p-—2yu* (144) (1- 2p)

9.5.1 malar epi E/(1-2u)—3K wae 9.5.3 Aiea

epi 14+ u=9K/(6K+2G) @ 1-u=(3K+ 4G) / (6K + 2G) |

9.5.5 masa Gk TAY PUA Ae

E 1-2 3K +4G 4 ;

x75, te OE ox Ete 8)

9-6. StF Al CAAA CALSSTA (Torsion of a wire or cylinder) |

TAG CF AS Blo ATA GAA BewA AAS Byars Sy Aca

alaw GaAa GIG Weta | «GWG Gama Tefen a Gea oe

ACC OE Ua aA Sis are eee aa Aw TA Ga Calin

fapis oe citi apie aac faa Fea |

9.15 toa

COTS FAME Sey orem aC PEE NT I! RA"

am acre Ores 1, ar ee aN dr at 9.15 fea oer
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SOG A OT BBaE 1 OA oe Utd; B once @y aH SM |
PF SKU Fa MeN ACHE Boe ce 4B Gy Brea wares fen,

Bl Ge Ten AC agra fee: 7 BAC=¢ FOR CHS |

L BOC =98 caeces coir ay) oes id= 8 |

AOA AY AAI Sq sere ctor Mes am ats anH-

Cea F(=7) 0 Bt a THY 4a AeA CWA AToRTT ext

em wom faten feqrs Serna ferge oem | ye yen
RA GP F=-t=Gtangd! ¢ eq ae mM tang=% ary

TH! ME F=Gdoi ave Bas ae are es ae aT
ae

F.2ar*dr=G.2nr%dr =GO.2nr®dr/l.

8 tet aa 0 Gfora GneG WEA |

AAs O crew Tacs cue cx GF C-A HABA GL ACTS A

cert ae Gera | car facts, wae Sem ar R eH

Ce 760. ae ~ oR 6 (9-6,1)

Caan Taras a etn R. @ R, Aaces a BVM
R

C= f "GO.2mr8 4 Or (Ret ~ R,*)0 (9-6.2)
R,

CH A AAA (Al SAA) CAG O aye US C-7 HaTQTSs |

9% Gioma caecedt FF c A

€ _aGR (9-6.3)

oma CII CH OB oc Atos & Cream ‘cnecea Tea’

(Torsion constant) aa 1 Wasa CMe (torsional oscillation)

at aiats age cE aR Rae ‘oneyln Yer’ (Torsional

rigidity)e 40m |

ate pre Cres (= 1) crore Pearce, adie c/l—erGR*

aiatécs ‘ouecea yns’ (Torsional modulus) 4m &y |
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9-6.1. fads Bonca G facfx ( Statical method of deter-

mining G)! Si 4 Cre CaCHaA FOST MMIC G 9-6.1 Aalpares

AAC WA BN AI wera Sa A wor as are aifom afte

Gy MS Si UF C arcana sia Carve anoy 6 sou =A UA

a Bi C @ 6 amgnies ak C/P=crGR4/21) fafey Cc

acaien 0-5 aI cafe C-6 ane affecr Gal nae Zara wae

Gam ate (slope) 28065 nGR*/2i men We! Sa a AO

arny e cag sifom a1 secs G mem aa (Fa Here Taner

act Aas omel-faeacaa AVA MYER BAA |)

9-6.2. 4jsfaSa cures (Torsional oscillation) | 41a] SIT

WISI Aue CIT Te wMs AA VAs asqora wows @

TSA CCPH SAA GH WAT AS 1 «STATA Ale CHITA WS

Sen Aloe asoT CaM cea a fen, OMA wee

Cans Oey Ee aiom fea oa Bape zea mw, Tey zie
OA et asa aca glam gieacs aia: a2 creas

‘arasaq cara’ (torsional oscillation) wit ace awa cas

APTS Io, CAAS BARIS AC a

SA SAT MFANCS GY As Trea ws ale Go aren felam

TAC FA! « GleG Pefegersca sh afer a start feng

amy Ca @ ta Ale ex oR age wta aM @ Ta7ate!

eras bs SUA BATSs cae Ga amy 9-6.1 aalkeace

CHEM TAA ANA! AS GIGRA GOCE sens OS c-F TWA

9-6,3 AMISAC CHEM | «ARS OA Sze cuocoA Teas |

MASA CHUA Sat TAA ACW A ECS GG O awa

SBT ASRS OT TT BACH | AA UH ABiod aTUTTS

I ten zaioa cites ates sates Seca

d*0 d*6 £ 6= d*@ 20 unlay co a aa +5 <0 a Fat wd 0

oe aie ZB0S Or TA OG t-a Fee Hae cHrefia (3-15.3

ATA) MAL CHCA HATHA

TT=2 =20 /- = 20 ae 9-6.4
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agioa J orn aia 7. / 6 Ro wifom of aie aC

WRT AAA G Ae sq aa) Ua Cw, GA SIG c aA

Uae CAA AR A ABW TON ATT

9-6.3. AIS CUTCey WRC aye ETEr-atae fay)

SH BH HG-sMs aera slats zara, agivre Ce ww ae

GSMA] AL CAS ARH seneM wen fawcaa aMasa CAPA

gies face Se oma Tele J/ijc s8tai ba, Orth, one,

RSA WAM SA VSP SGi-sIs POT sie EM BA aTy

CB FBI AMSA wrest c Aza BN TA! Sa Bets lena

aaic yfem ata a aro-scea faulty agit ogee faiee ore

wARA SA Bete yens fara Ba aasa cracaa wes

T,=2n Ji,jc 28Q1 1, Sal Seams: oF gt moma

HATS

Fe (Z)', ade 1=1,(7) (9-6.5)

faa, fools agiors oa Tales oew semioa TR SrA

OH WA YUAN LG Basa coms His sian Aare crecaa

WATS ZAC |

T,=2n re \"

adie faT, 2: 7 (9-6.6)
T 3

BWS44, (-) = 1 T. 4 ~T?
3 TI

9.7. Gam @ iaicra fafSartsel (Elasticity of liquids

and gases)! TRisuineel wha faora BM Sioa, Ga @ areata

omens aren facReora Flare ota s

(3) Ba ome Ms 6 MASA Sou feway ate Ba |

Sam G, E, K qos Toatoe ae |

(a) caer ome Sree afnasr Gn stare oma a, Toy
are erates Faved aera NET AH ISA orTOMA AS | IO

GRE Tus TAM; TAK MF |
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(1) snpit mmiie aTeraa Mats Gry Sisce NCA wT, Ae

SUR SRSA FR GIA BAS] CAT GA WAS FT! Bae
GaEma; we K aes K-37 aes onc CoM Tink AEE I

Bz) alice Seo SN LAAT |

SHA AN WT VS. MS Fea aiacsy Flac NT AT ATATAT

PS ACH ACCS SACHA VAT A Ol FAI Gt 6 NPS

qeors aaet (Fluid) afer Sars Fa FA |

ster «slaea-faata eciies 1) K-7 AM MIN Bee

famie (9-4.3 adler Cre) | sis Orref snr xiaca Sa BTR-

aaieae (Equation of state) za PV = RT=Taq art | aia

Goa fas aera sian one

dP
PdV+VdP=0 WU P= - aay K (Reap) (9-7.1)

orn wa Sec (7) tea nie omef sma wata faa

TUB CAA SICH ATE |

Ceol Per one FBI Fae Ha K-A WMS AIR K,

rn i as oe faacan ‘Ace’ yore (Isothermal bulk

modulus) | @&] Wal WA @Aey Alaqécaa AAA Owe CA

AaTSa TA NE |

BS bia aH Gee AG; BS SIN Sacer MA ASAT

VA! BCH GAA AIGA BS Wie MT we 6 OTF

CHS ATA MMS aT AAS AMAT ATA MICH ATH CSA SIA

AM PACS HEN A TA, VW WAT SACS SIA Marl AAS AM AIA,

wel seam K=Ky, Sem ali waeq aineeee ‘Qasr’

(adiabatic) ofaaGy AH, OF NSCS AH oAwA Taare

FSSA YUN (adiabatic bulk modulus)! Ks TA Ge YF

FAT FRC |



Pategrrrs 31!

TOSI Va CMe! HA Pe V-a WE PVT = tagentey

TH OR Fe Te CHEW CIC, @ fen GEER annie
BIA Cy-T BHM Jars, ale r=C/C, 1 Zev ae K

NRCS Ba PVT = feanie, ot adem aaena stam one

Prv “dvev' dP=0aq 7PdV+VdP=-0

dP
a yP= —aviv~* (aeffe Ks)

WSL FRSA MPSA Gass fasry yore |

K,=rP=7K; (9-7.2)

9-8, Cfeufas fafe-mife: (Potential energy due to
strain)! Gm aq Wet FT aes Teer were aoe

aera ( oho) fare a sfacean «fee Pefearers ofa

wen efec aias sig Peterteqey fase omneel erfem are

ea wea wm AN asta ak wig feiam mem at

Pa ofem ate Sea faecaa aa Sars Peierts afew

Cee! Sy alien frm «t alos wie aera a slaw

ma | fefegeeoa am ena, go sda fog cee

Sey MTS Bl as GF CA aR aa fete sa

wT SRI

- tay-faarca Pafeafe 1 aca aa 1 1G, A arr @ E Bae
FILA CA Sas F aH crm Say Crs x mae aahpe |

Bl SACI

of BIE) MN UTE sia aos qe F’ i aay ae

QS AKA WM, x-S ATA Ait ese aay Aigw x+ dx

esce facr (9-16 fou) oreresia sat Tae geet Fdx wa

wa Seed ww py Lace sige F cena wa sa Orcee
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“iat Al ake) SR Ram, ok aise oo weeds
aed faqs ond ct aM size ReaE OTE A

ee

oped

x |
e_i.-t.

vette eg ea

ry f
9.16 Tea

x=Al
W = / F'dx= fee EAx, -~i EA (A (9-8.1)

xz=@F-9% 31 EAAIII OR BE Al _ GAS AE AA |
TSA

W=4 EA(Al/)x Al=3F x Al

= 3x Oe aa x Ore ofa (9-8.2)

CGH GH 1A 1 W/IA SIGH 2tS oss Ba GATS PHie-

“ig | BSaq Gra alow Teforfed Ge (Energy density)

W 32

yng E (DS = 1x BRE YM x (STS)* (9-8.3)

ofeara Ta Ex (All) tem arn wa

Bae, May x ota x ote (9-8.4)

winea-fasica fafeetfer. cac-laeray cea CENA OTA

BSAe, Ss OFS FSA CHAI AACA GASA-laera

felenig We agP x AV =2x bIM FTG x SAGA EP

=4K (ayy @ fefonfen gary wiv =4K (SF) "

-y xomeniewn IH x (Shs) 2
PP x OY oy xottga x OF8 |
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ai PU wae oT aH Se AV ON cs SAS ET Jae |

pace fafonfe | o curse aig He CIE TS wat BN se
wn! 1 OR 6 4 opera GA aga faeaite wan F iris

ai fem Siam 6 wie whacH. seeds aa fare PUR

W = 4F x 10 = 3 x aay OS x STS

8 W/V =3GO* = 4 x BBA Yous x (SHS)*

= 4(F/A).0= 1 x oftoa x SFG |

carey fafeafe ) com aac ce 7 Bm Sea Berean
BE CanGr*6/211 cise dé atom Foek Cdo1 oO HH

RVG > MMB alow ans aM

4]

9-9 FCO 4eSa 41 FER (Bending of beams) | Ffahafze-«

Ar See 7S J Ala (beam) Waar ea! Sarcwa Sra Ayers ai

fen WA! GAS CBM aera Tea WS CPE AEN Fa we

Be We IS i AS ASA AMA (depression) Ciena Ss) Awa

GAB CHS SL SN HAGA! WHT HEH cary Ba Teer

fa 1 IA See aaa 6 wel Gaye SNe) See

Siaq | | AA Se MT AeA WO BRM, We ag on Uyeias

or Ga Gem faariia aayqin acer area fancy, aie

aw ater amgrtesorm Alara ae we aterm al Bees |

ains ocHien wer 2 ore a fay 6 x-ee HOT CO BTAA

GiGm SET | yum fara Tacs viferive |

TAPS GTA TS AA GG VM AACA TKS A Slory Ser

fr Go GT Sin Sia NCIS TMS FCT SME Ala a

ate AIM sensed fam Fa MAC) STAM mAs 4

foram URONR FI fae FAI! FITS VA aS WM Bay

ata Gm a oat al @ Ba wera an fare

os wm vars a! we seis awe elon abe, Sar

GH GM atid FIOM a oxy Bam alone omiahs

We f Cd Gr oa, some Bb x OB |
@ «a
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oss GR ANA Fern a Aa! Gens Crayne af

as ten Suit Germ GyAy (trace) (9-9.2 wey cry) |

faa fers feat ae wPenas (clockwise) FE faIbS

GIGH Zeta |

beeceeesuneneee js Ct

[ oe-n-e nee yd | os
‘ i G ’X=0 x on X+adx

F+dF

Wdx

9.17 Toa

srs cmt 4 faceq ator Sea wa fasr ser cH Tes

FUT TA oan sare, fades eela wy GPICA UM frees

aq Go 4 facet ser ore fants Tacs Pet Aer ACA

Fiacd | SE ANTHS BRI eae |

9-9.1 WrQs fafen wica Sea aes GCA WHS | Ba Ales

Siac eI J acer qafay Baw x extdx FY We

apy afew gais ca fra stmae aor (9.17 toa) a Tor

FAT MA] RAH OS MOT Hq AWA Fa TSM BAM | TO FAA OAR

Cra als ars CHT Se w MAI dx MOM Ge FEA FH

F 6 F+dF faeces aaa Soa watt dx-o7 facra Ge AN

e Vale Gafeer Ger a wei weN @ N+dN-e awe

aac faraiteyel xaeq1 Gra feces wet an Aifwcer oo Seis

oe ae we ofeite vam 4X Cora Bom TS Tayler 9,17

Tore CANT CHT VARTCE GA ABCA |

Ax-83 FIC Se Ca SF

CHG AH—O Ae GG VF—0 FETS BVT 1 «THA

F+dF-F+wdx=0 9 ow (9-9.1)

GTA F UN OCR x-CRCT BOR BH FIM, RY TA ATS RECs |
WOOT CECA Gia Tacea eee F Gorag faces fam aa: 4 frcve

wey Bea ates Tacs |
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aX RO Sa wdx Sar x OMe Rew idx gace fem RA

Qa way x-Celly Cem SE fw (dx)® ofeide (wiwenas) 1 F ace
GRIN TTS O, a F+dF wea sme (F+dF)dxi cacatt
ASS 1 TGAT GD oF

N+dN —N + 4w (dx)*+(F + dF)dx=0

Fastr acry pa aitegia, arele (dx)* @ dF.dx Brom stacy mv

dN+Fdx=0 @ a =—F (9-9.2)

9,9-1 @ 9.9-2 aalteae SBrG one

d*N ow (9-9,3)

[aq a Ca a aan az 6 ew ARH “aids forwr CF

ais waewsy siante, oem fata sia 9-9.1 @ 9-9.2

ater faa fee m1 afew ma! wate Soraq trace

afeitse y wat! IS wee GE cE afeibe wai foe

ICH TY TIS fS Tay aiisaceR CH FATE MOSS VAES

FUG FUCA |]

ators aaa fara 9-9.2 6 9-9.3 adigaa aie cifass ace

we wae «sit aiias a are: a fae ecm

Pal TVA |

9-9.2 RBH a] aarceta TweeAs FF (loternal bending

moment)! 2&2 feer4 GCA BA aac eae aaa am fears

Biase Vaal Secs Cars WA ANBAR Aen AZ Aq Se

(filament)-9 fees aca sina ata aiscn Gorse Tacea Srogin

aes ACG, TACT WO ee! MATS I Os STH Sem CHG

AA Alt «as GS ‘Sarita Sa’ (Neutral plane) qx |

dena aces ule 2 can win shies Cam gq ce aaTe

amy ae! 2 aera PO ok 8am wee EH (9.18 fou) dena
qutaa am ta den a ame way Siar) fsa

Ser Ser AAS AS Bian creat wae: PO MR eon Gariix
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Sw Besa facet aa FG-<s eee ey 9.19 Toa oem

slam cra sauce | FGLK «& caw, OS Guria sem Beer

Jl BAY (trace) |

AT Sy PO HN A FECA Ala BAMe SR HH WA

wz O oa arent Ri PO Sts z PR BaeS RM SE

EF an Cam 28a (R+z) doi woot worwra crs Fle

e=(R+z)d¢- Rdg=zdd oar Cx LIA STS € = e/PQ =e/Rd¢

=2z/R | |

@ Sirs eat a Bey CAS OM f=aEz/Ri ata E

daa omega Be geese | Gri wr ROOTS

fz=aEz {R | AMA GICSA OAT SAS

ofz= EZaz*]R\

— «Zaz? USNR TS Th, fey Bare SA m-ay ACH CHE

waa we! «Sea eR ARIA GSAT MNS ANS ACA

Caria sew (9.19 fer SO) tama am ame afer sian

ACCT ONG SA M-ax anc Gary cHaye A Aer Zaz* eR
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wat Zazt|=Ak* CR TWA; aM k a oer a UTE aa

ame (radius of gyration) | wosua

9

Aq BW Ase word 6& N= 5 Sazt = HAA -=

(9-9.4)

TENSION

44]

G LU) COMPRESSION

8.19 Toa

EAk* = El Marocse SCAT ATCA AA A AAA-HPSI (Flexural

rigidity) 4c |

FG aa stogiaa Gog cra @ on fe siaa oeéa ATS aH

I 9.19 Towa tra Tareq wet eece cn seca «ate facoa

fare alec cerma 4 farsa cera Go ob CS Aiwa |

FG-4 OBA Viet FG cama FG 4 Tareq seoma Soy oF OS

Oran aa EH cam aayia FG cama aayina Tarsttoget |

a8 qagqian OF TMS! EH-04 Tay Ben CRA Bo SH

OR FF ACAIN FA |

BCST SH CQUH CHP SHA WMT FAs |

VISA UNS WPCA Fl ITA FSI

1 d*y/dx?

R {1+ dy|/dx)sy*

SCAB HCA dy/dx< 1 BRCM Coren A

4 dy
R’ dx*’
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diva atocar o eres: Yq CaIG ea) «MBA dy/dx=tan 8

afer dy/dx <1 4m be | Bea 9-9.4 ANT ecw FVM HTT

N= uae EAk* 2 Y= = EID*y (9-9.5)

9-9.3 @ 9.9.2 aalteae gion AACE wre CT AHR

EAK*S 2 ¥ =EID‘*y=w (9-9.6)

oat EAK* TY EID y= -F. (9-9.7)

Cre Aaa Srey eran Ak®al ae d/dx=D, d®/dx*=D%,

d°/dx®=D*® 6 d*/dx4=D* meq |

HH BSA, FAT, UPSins ail ears AeA 2ewa sim 9-9.5

BACT 9-9.7 HAlSAcerl AA FA AA! 9-10 Gece BATCH ACATA

CHU] TSA |

9-9.3. dteta Sicaa fafemfes | tem alos cone der

(9-18 four! PO) @A SS PO’ soma! Ca Sry we

RUG z CY UTES, oe Cae ere al Ca ors ae

e=2zd¢=2z(dx/R) WiRCS Bi BBA

+ Eae*/dx (9-8.1 Aaleqy CFA)
= + Faz*dx/R*.

dx OO FA Bale Soa oe FY Larq
d dx

dW =4ELaz?. aT $EAk? 3

ae 2 ace fefeniagn alow oe dx acy ata

ata Fy N= PARTE wmSeag dx mom Pefoats

dV = =5 an dx

eee Repel Alea Petonis

- 1 8v sags J NO
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x-OF AS Neg ers arn afar areca VY onem wa |

(9-10.1 SRC COTA arate ret)

\

|

"|t
|

ho

hth,
a 'G

‘ tof

\ ms

er,

i,

Vl,

ly

Yo,

9.20 Toa

9-9.4. GME Fae — AY WKS! (Transverse bending :

Anticlastic curvature)! @a 4a ae aerate 4am oF

wa Gl ARTs: soerentye aay ace orereniy aaa

faouts furs zai aaa Sega awa 70m AW beCR FiaTw

a Ta a AaR beg Ages GR aa wT aise ayy
seq: din faa face diem tama Garla wna Sosa Sre-

aia ama ace fem peym we eee cae faa Sega

SEG TW |

9.20 feat EFGH @m Fem Tom a cay KOR ae

amt | «PQ sam Sarita wera eeMy (trace) 1 EH ator «pe

ea EF aan wom Coca fre. tte aoa fees ar on

BRACE |
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FG-ce at caw FGJK, a OS Sapia som aT b

PO3 AS we OO, oe AS APTY RR! OS-0% AS ArT

R, Wey Braces Bera |

dart amps h Re EP =th a Fo7 ks |

EF-9 teva ote = EF =PO— A
PQ _2R,

FK _R,-%h _h
TAL" Os RS FK-S OS =F |

CATA SATS u-T Aa PANT

yn 2 STS _h/2 Ry _Ry (9-9.8)
cata oie (A/2R, R,

UTS cama aie ome cn GqnTS CCta Fee

ARIA AA FA AA (9-12.3 VCR cry) |

9-10. VASAT ACA ARs Betet] (Calculation of depres-

sion of horizontal beams)! 9-9.6 7zieaq Bae AeA

Sac x Sauna sad Ada y MEM BWA! esreqgx 6 pow

weet mem wa Cae aaa saga atc oat Alea |

BIAS ANAC SATS Rae Peas (constant of integration)

ocr | Barwa aa sea ge oe H BT Sa BeAr Sas

SECS AGA AA |

STAG Sale later cara Showa aay nee Blast | ATCT AA ATA

Set & 9-9.6 Aallieag aicsa aes AS CA STA OCT OICATEH |

CHA CH cweta She as Seog a Taco sia Fea qa F

al {eee be N mem ware mae tN omer 9-9.5 Fallen

AA SR AWS, OR ANS TH AT slaw wi N a eM

* eroenfes ceanfens F a N x-09 aH ieord ae SRM

APA HA ATG MCHA APTS ArH Siam catye |
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F mca 9-9.7 aaileq omy Sn ae, wa y wROS fern

AMSA WA Bi OAR CH 9-9.6 BAe MAS Sn was

BA a, TSE BAG SA WN AW |

9-10.1. SHeCeIT: as city TAG, SH acs W STF
9.21 fea OB Alaa Ors 1 x ome Cae wine Cag oF tt

qa ae O qaley i y oe Tag Tacs aieito 1 ww 6 qe

fox AWA 9-9 Var Glatys faa wa sara ate Awa

Cr A AN BAe Baca Geen Aaa cease ora

SATS |

O Tacs Aiea Gag Gara marea atsigm R wae was TM

mee Ze mei ao oa wl Gea an faqs fem aca

el Sorat AT Fabia M12

aie qi=Rtwl+W=0 4 R= -W-wi,

eae ce 6S =Z+dwl?+Wil=0 a Z= —-WI-i wit |

R Gaga are Z, aaraet t

O were x yace aaigS C faye ap cer MRM OC ane

ams fa5T SII CUS FRA TAF 1 OC-A SH wx O RT

gx Gace fam wa | BSA ATCT OT
R+wxt+F=0 a -W—-wltwe+F=0

wee F=eW+wi-—x) (910.1)

C wa CB amt Un 2a oF N Bar, OC-3 Soa fanrtin

21
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ane teh aA “pT xara aie, Taye oF a fey ACS

ARCA,

Z+N+$ wx? + Fx=0

a -WI-4 wit+N+ 4 wx? +Wx+w (Il-x) x=0

wee N= W (I—x)+2 w(J—x) (9-10.2)

N open force afern orn 9-9.5 assay ear Slave mis |

EID*y=W (l-—x)+4 w (i-x)*

OFT AMSA HE

EI Dy=W (Ix—}x*)+ 4% wl?x—q wix? + 4% wx*°+ A,

dais O farce ogee OTe | Bara Ue & TAS y 6 dy/dx-s4

TW YT! x= 0-5 dy/dx=0 Seq Ol A A, =9 1

TEONAA AMSA WE

Ely=W (& Ix? — 4 x®)+4 wl*x* —% wlx® + 9 wxt+ Ay

: (9-10.3)

x=0-05 y=0 Zemg A, =0 Bara |

Fa CR ae (x=)) ada Ha Get es AIA O Ya

1s 78Eli=W (5 - =} + pwl* - wit +4 wit

= ; 1 4 ]8 W Fe)W 3 + Awl ] 3+ 8

CAA A SA wl=W, A VATE | WGA

_1(W+3Wo) _PW+3Wo) 9-10.4

3 a SEI 3EAk* ‘9-10.4)

OY EMA (O SAG x GACH) ATA y 9-10.3 wallnga ARCS AN
A,=01 .

ORS cau tr mgs h @ pee b xk, cama GAT

Ga peu Tacs Tae Race th Soom aiacs 1 ak BCR CATT

SMASH SO SoG [= Ak? = Hh(pgh®)—Pebh® | BSR MPs

Sax 4l- (W+ sWo)
Ebh®

/§
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CR ATH, BiSlereras I ance a Ger ory or E-

Te APTS 6 we Aer waar faaqentes: aie

TPS FSYIA Gram cit weei Se aa mfacas 1" 2" dow
2° -3 Tes ag ThA onewa AVA} BBrq 1

Qt) ass ome aa im ona gi ahaa wait $cm x Sem

aire cama @ unit Scm apnea gare cama: amidferencaa

TS Sawa Waa sn gai area or 100 kgi smeda way

Sg/em® 1 aly yiva asta awa wan oa! Bea: J (acim:

5 (Ferme) = 2°73: 11

Bai eneens cma cea CB eee am fam stam
9-10.2 Axa WIS ARH AVM Rw 1 C-cacwe wW Sicaq Ss

Wil-x) a& CB Som Oat SS w(l/—-x)x(l-x)=

aw(I-x)*1 OC am CB ME Gq zea QITFOR AAA

@ farts aq aca slam CB-ce arm ace: CB wey OC

seo Gay Ca ama @ Tah Fy aca aca atom crag

aq N= W (1-x)+ gwil-x)? | Bae 9-10.2 aatieae |

9-9.6. aaieqa (E/Diy=W) ANG Fe BN MSGi Beswy

AMBP TEAS A, MES x=/-9 WH’, a Took wMNsAAT

PEAS A, ABS TS ALS (xv—/) HA TH AA OF Hers Gio acm

aaa freredt 30 face stam cafecs oma sft

GSA CHER LSS |

» ElDty=wi wea area ED? y=wx + A, | x=] Ea

EID®y=-F=-W =3eaq -Wewlt+A, 7 A,=-W-wl |

fagty saree 1 EID*y=4 wx? -Wx-wixt+A, | x=] Bam

EID*y=N=01 Boar A, = Wi+ wl? — 4 wl? = Wi + § wl? | worn

saree mS EI Dy =} wx® - 4 Wx? -ywix® + Wix +} wl*x+ Ay.

Dy =dyldx aed x Tages Aaa ate | x=0-¢5 Dy=0 Fa & BA

ta oyetas i weet A, =O | BU ANBAA MR

Ely = jig wx* + Wg lx? - 3 x) +5 witx® — 4 wix? + Ag

x=0-5 y=O0 Zen A,= 0! BEM Doran aaleay ararcwa faceln

x—y malear crm (9-10.3 aateas Yorn FA) |



324 omen 4m

a ca W-a oan ae oa W, Scomecia zara aot

SSeS w=0 Ha Be Fa OT! AW SA A Mle Ist

facern Sica ahr Ste ARrer siesy SACS W =O ASR GCA |

ert) anisicnecm ame W ola, waa a 6 OR Wa Gere

aniston ora Gempaiy 280A aa SA CI ANivierercaa Taqa-wias

fafonig gWo1 Careo: 9-9.3 aC Cry 1)

SU Gaye A AA Bl Sal 9-10.7 ayCRT ACAToS

RaAE |

9 -10.2. Deas Fe ety staces Sig are '¢ Hae CA Sta
9.22 fom BPE CHAT | FS TBA TS 1 «ATS FS MTA FS aes

Ga jeer bs fam KA 1 ome URECHA fe orm Ba

CHATS MBAS |

ata crt; ] @ cafes or wl | Fel ators aren fora ecwIs

AS Aerst Gry wacea aloien R AEM AWA |

R= -—3(W+wl)

jeoveceeeeee|eceeeeeee

{Re (W +o) R4

A~Sede

W+ul

9.22 Toa

(40 BAUS x FaTe (x<dl) C fay mete ae OC UCR

AM, C-co PSq Ae F xfam one

R+F+wx=0 4-—}§(Wiwl)+F+wx=0

aye Ful W+w (z/-x) | (9-10.5)

OCz Sra C-ce wordy oF N x8, O fame OC-3

Ber foarte aeryien are aam, OC-3 Gq ce cs 0 Ze

aren M12

N+iwx2+Fx=u0 @ N+iwxitf] Ww (bl-x)} x=0

N= -4 Wx-} wix+} wx? (9-10.6)
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EID* y= —4 Wx—-§ wix +} wx"

a EIDy= -4 Wx? 4012-4, A)

7x8 ’

sag Ely= - 9-8 Se Aye ty (B)

x=0-CS y=O Zema (Bi Aigay Fare cre a A, =0

Tags acer aterm fara ca aa x=//2-§ Dy=01

wey (A) HABA LATS M112

wi? W }?

“16 «2\8 -3i)> =o
Wl? will

16— 16° 2a 24

7 Ely= -""" _ 4 (e -# x‘ + " + x

[2x x pide : 9-10.7

A,-

a A.=

Soa ASI AA A HA WENCH OTB RBCS x GACY AAA y

GR TA) Fe MNS TSN ATH ateAT! aes PAYS AAA

FAB cat | | Bocaa aallwaca x— 1/2 AAT AN TAYE AAA 6

NGM ATA |

13 /* (2 it

Elo= W596 w (ag — 967 562
515

= W +Wo 55778

a b= aaa (¥ + 1)

oF AAA MATA Hiiates cae fahrs ( sie, SINS AI

corey Carns) Fan woe EL sim BH 6 TI RH MACAITRTR

FISTS |W, AIMS Wa Gara Sow LA AT crores Fares

Wes 3 uiom (W+EW,)-S we Bia Can ATS ZAC

P4851 mem ami Cmca gio wer Toaye Raq Cre CFA |

BCH [25 VICMTHS Glo AMAT FU TATA |

(9-10.8)
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9-108. cua Bex etty ypercs oize ; Sia W MIaAeiCA

dom tex ae werd wT wie Gas ‘Me tT

(Encastré beam @ Built-in beam) J ZX way AewA (9.23

fon) Gea ans chee eis oes as «aOR a TH

fayrwe nis SSIS TH 1 MOM AUR x= 0 RE x= hl BOCA

Gey Bie Dy=0 |

fee
oe w
Z Z

Wwl

9,23 Tox

wea 1S Aheg Cre | eae Cafes Ow ati Ger ace dees

OAT Bolawa Te Roses, ese atoleaa bs Z nar @ farahoqel |

weet ater ara fara R mem wera, fee Z oem Tera a!

weet ec NV onerie mem wae a, fey F mem aC |

Cr TT

2R+Wrwl=0 q R= -i(W+wi)

aera x (0<x< 1/2) cara aiaaa Bees Goa aR Fa F eH

F+Rtwx=0

4 F=—-R-wx=iW+w(il-x) (9-10.9)

-F open france afer wri 9-97 adiga sé06 wale OAS

Bars mie | «MST

EID*y=—Fa— 5 (5 - x)

2

EID*y= - = -w(-; dx -=) + +A, (A)

3

EIDy = - a -w a _* g) + 4ixt Ag (B)

| Wx® neEly TD -~wW rT) ~ oi) +A."

+A,x+A, (C)
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x=O0S A x=d/-g Dy=O0 afer (B) alten Bae me

A, =0

_wr _ (lt I

Wi wi’

AU 4A.=3 +i

x=0-65 y=0 afm (C) adler gece MR A, 01

esq (C) Ra AIOTA
Wx? Ix3 x4 (Wl wk

Ely=— Vy ~ w (is -) +alg ta)
~-*) x* Ix? | [°x?

-W \ie “i +0 (5 12 * 34
(9-10.10)

Tey Taye aI Oo BRC Oe aalleac x= 1/2 ABM M1

5B J I | I
Elé= l-a- | ly _ | 55 |
15=W |-- og +! Lidx 16 ~ 96 96

_ Wwe Wott FI , =|
ion * Sua 192k” * 2

5a ww 9-10.11aq «C«* corey (W tio) ( )

9.10.8 asker AC Gar STATA cre ma we are ate

cae facet «SICA TSH! ALA, Bor AS MTG AM ACA SR

AGA |

Fewq Bora atacsa aifweferarefers FF | aicay | rere

B& EID*y\ Seraa (A) wales SPAT x=0-CS Bara AA

A, = WI8+Wol/i2 | ofeteuaias oF Barcs ATSiNS WA!

BSNZ x = 0-€S

z= =" |
drag Beer Be arracs fem Hs |
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9-104, wrgite Iq ye ettcs Haatcaa Bea ate ;
NSA WF CHG CUTS ‘a’ PCG | FH SHaTIbw BIS CHER
qe alert wes Tages feat: «6x Saat O ear6 1/24 se HAM

om x 6 yor @ as mete, aniey ace sr alonT

zens, @ wet de oy we wae fey ARO wT

faqcw a1 eface fe Rarq >

Q AT WMA Was Beacweai aloe avec W-F

Crm tea or W, Som saa alse dia x=0 ears

t=a WEE x, yO OS WM WIS; xa FG xe=/l mse

ers Vay Ve Bl FHe YA Wom gy F Mam sian

fear Pisce setqi x=—a-cS Dy zBre aAos Bt AN

at We R80 x=—a-S OM TS A UIA THs RBIS BPN A,

x=a(S Dy G% y-Ot WA COT CH GS FAI! x=—a-CS

Dy Gt y-a% OF BMA AA x=—a-F Yes Adis TAA

QA Bees |

(@) O<x<ai x=0-65 aera Gorm Haar afoien R,

@ x=/-9 R, (9.24 Too) 2am aed Ae oy Cex ae

Cag wa Ri +R,=-W 6 R,a=R,(l-a) Bq! Bea

]R,=-W 1 wae R,= -Wws.
/

C Ut gen am F zea, Aes OC aey (OC =x<a) AH

facaoal isan oe

R,+F0q F=—-R,.

dom Sex oe ye we we ome afelenaias beta AF



Ul Bear O Tee zryfat sme atm, OCame 3 3 mA, OC aecray Soy

ee EID,y=R,x .

EIDy =3R,x?+A,

Ely =4Ryx®+A,x+A,

x=0-5 y= 0 Fer A, =0 28r4 |

(4) a<x<1li 68 UM D care Faq F’ Eka, OD BER

Atay Tass one

R,+W+F'=04 Fa -W-R,=R,.

a N+Wa+F'x=04 N= -Wa-F x= -Wa-R,x.

“. EID*ty= - Wa- R,x,

EIDy = — Wax —jRgx* +B,.

Ely =—% Wax*- 4R,x°+B,x+B,

x=]-9 y=0 aaa 12

B, =4Wal? +4R,1° -B,l.

', = Ely=1Wall® —x*)+4R,(1? —x*)-B,(l-x)

A, @ B, STI Se eae Sern Pea ates 1 | Cara aA

aaa sface gate asiteay 51 x=a-tS Dy ae y CoN Tem

aa, oF faces faa AMA Palo Tem ATH

(Dy) a Aa Aen 1 R,a*+A,= -Wa*-} R,a* +B,

$3 (y) . Aa Wa

4 R,a°+A,a~} Wa(l? —a*)+% R* (i? -—a*®)- B, (1 ~a)

a8 ye aaisas 2206 A, 6 B08 Ty MEM BH |

9-10.5. tates | wer Aq (Tl TH) ASS AA AAs

weyien mare face orem Feet |

(>) creates fase FAN, USNS Wea S11 «AOA BE SC

est ger rs BR AG TT MOT Ufeary, apa Pefs-

oe slr A Mise FF Bo ATM GCM, MA TOON TA MS

aq a dy/dx 14 Wa!
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(2) x-Bp Sass wer Gaia ow wer Cacha wares

Car can (a1 acer Us), yer fay Cae 4 ance aa y oH face

Tacs mfeies 1 arg WPT Bere Webs |

(©) FOCT GE I ORNs WT CAC TIM AT LaCS MA |
MOST CATA SA w ASy Aaa |

(8) =e fea wosr GSA AE Comma UN farsa Bem A

fart Geos Gog FeR aq F eo aq N aca stacqi & facsa

Sey Gia farsa Gry ana 6 fants ate aa aca sfaca |

es Sosy aray wep Caria Se x-UCHA USAT Acs |

(¢) Ge WA TACT Me HOST CA SIN CECH

dF _ dN d*N

dx" TM Sq," —¥ Waa
(¥) wordy aq N= EAK?/R=EAK*d*y/dx* |

(4) "OSA 21S FH (fixed), Je (free) A wWMyYS (supported)

eniacs art | | TatoR ones Tavares Sylar meres Bq s

=wWw

21S | oy dy dx | F N

Ti | 0 0 £0 ~0

{es 0 #0 0 0

NYS 0 FV | 0 0

9-106. ASAT A meaty ese fafrrn wR (A

reciprocity theorem in bending) | 4a Ass Aa ese faiaaa

AG OR | RAS AH HOR Tes Ze xem EHC Miata, WOR

ale 4 faqs age P awa fea wea Bias @ aA

ea, B faye ossera P aq aman sia A faqewe CR

aay ZAC | |

RI ARCHL AM SN AR aM MS MOT afoay 1 faeyTS

Py, % 6 2 foye PP, WH ACH SH RAM, a Ye TeS Ue

BSR GS AAI Awracy 6, 6 5, Bi 6, Aa MoS P, WH

ST Ht GS Ph MH HN! se FA aM a Se AAt
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SHYT SS TULA | Py Aas Hay 1-9 744, P, @ 2-05 Aa ay, Pi

arm A! as; aby Tefen i faeces P, acm femetas

FAC AS PsA SANS FA! HA Te ct Ber Pex ma
Po BS 2-CS AA ase P, OR 1-9 FAG a,.P, 1 Weer

6,=a,,P,+a,,P,

AIS 6g =, P,+a5,Py.

ONAN CHMAI Gig =Ag, 1 25) Slaw wa aN P, aa ACAI

FN AVA AACS Wea Vom AW ee04.a,,P, ox Mioges

aca fags P. Ta 3a,,P,* OM siaca) aaa 2 fae P, sean

771 BRS HM 2804 30,.P,° 1 fog P, oad | fears a,,P,

FAY ROACH ae oF aH P, fea feet: woos ak wa P, za

a,PsP, 34 Bam, OA Gil BMA TW Toa

4a), P 2 +40.,Po2+4, PP.

ana Sit P, S Wa P, aca sian aatera a4 fone

Blac MMIeI

$444 P i? + 3QgoPo* +00 ,P, Py.

COR CHE FAA Wa Al BVT | ASF a, = dy, |

Goat MA BATS cra aa A Faacs wa Pa AA ACAI

Siac Gara aa B-co FAG BBCI apa Pa, war B TayCS CHAM
Pp Ww aaa sacar «Ca Fa ACS HAG BAA aap Pp |

Pya=Pg=P x8, Gap 4p, Bem ye faye war ase

Seq |

ete | sem anisinersa ye once W am aca Siacm Bara aH

faqs Cl ae Ba, aI Granta fons slam cree we fare W am

SCHIN Bia TS AKG LFS AIA TAA |

9-10.7. Bycaqy WH AAW (Depression due to shear)| &

4 GING BARAT sa TSI aa sensu siamfe fay

WS UA MSA, FACT aie fg aA {ACA | Ba fora Sal ATS |

Blass Wwe a ai x-mome TaTEATA fen, FECA TS TT

etn cl aw afece wae satay aace fates qace aging
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x-Ccma Ae fafey ca Geom sina) oF ceed ela Fea

CH ; x POR CECH az am TS Ok CCH FeR TT F, cat
EET A RAC FSA aia F/Al WOR MMT FUR Ys GC |

SI SS tanP=dy/dxi Wey

oy -= (9-10.12)

GRIT AMBA X CAM POCA Fal AIA y, MAEM Be |

8 F |

y,= | —dx (9-10.13)fé
F o% May x-8% WAR (function) fen sal mlscae ANF

231 TH, ta1 Ge A fea ate |

PMGIASAA CHCA

F=oW+w (l-x). (9-10.1 s7tlz41)

MSNA, BilSiersrsy

yond, {warn [me-2]}
eat x=0-5 y, 0 aterm ae Peed TA x=!

AALH USA TF ACY FIATAS Aaa 5, MET Bards |

5,5 4 [ W+i Ws | (9-10.14)

ABA Se TIA O, Aecet 9-10.4 Aaltage VEPs

5, 1 (W+§ Wo)

3 EAk*

5,_ 1 3EAK* Wit Wy

5, GA’ [= "“W+etW,

E k*

=3.6-7

WMI MES EL Got wa Toa qui qeaq 3£/G=10 |

(W+4W,)/(W+eW, Jal | Sree area §,/5,-a AA a
10k9//2 1 wea Crs Sara ceca SAS BPN (k-A) Sera

COS Al BSH AM We RI GMA FOAM Ay as

TSAI
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Covresiy | Be ce HAM STSASAA CHCA ACTS SI AH) koe

wre | aes ay Rae FET cH el ace, BA 4, /3,
k* 19-93 SYMTSF |

9-11. gefae feeice(Spiral springs)! GacAt Bog es
OM FAIS HAA Pelee Bae alse xq feole-wq oes alas

C8 TAA TH FWA! Seal magia ueKA Ufeacy qaainigd

Re MCA Se Pela UPA shes ufeacy afecq: wae
Pae-ay UCHA AS SAT & GR Gey Hae ase CoA BAhES MT

Reta | Teet- a Wea Sart see aw] GEM ZB |

9-11.1. mwRefre fee (Flat springs)! (%) oyteds
CHTACAT CHTMASTM (Periodic time of longitudinal oscillation) |

eas Arend r wae fose-aa are R (Sr) 4 AE! MHA BTA

aera Tsee-aa ora Corp Baa, ae ofa fror-aa fara oes es

CSAS TY MUM SA BCS TH We W SA Yuna Ire,

BH TSH MG ATA He Scat acs BY AZ me sew zy

HCA MTG FN FACE GA ACSA GA BAS? VSIA |

ok CTE Payot as ACSA GAFS MO AR SICA

4 A Ga VAGCGA ye area Byere caw R Bem yi aE arena

wce (9.25 fon), Ger age ye one Pero ace eae ye TET

we aaa g@ fade a, We -W, fan wai Bae oR

GGG WA!) PURI Wea WAWRI GCA Iq O xB

9-6.1 Aalsy MPC

aGr* 2WR?
‘Ms @= =
2nR WR 9 Gr*
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GSAI GGG YS ACIA ACM AG TCS ScrawsS Fae

2WR?
Gré

Pera Grins ayy 7 “Koo one eoTece SRIR BR TTS

GLASS AI FBI

4nWR?
z=2noz= “Gt (9-11.1)

Taten ae aa wife oad G aiza en ara | Pee-ay Gas

ore CRT Ge GAT Mlarq age aay Alcoa VMS WHE WT ACAI

Bias Zee |

AR! WR VSS 1 fee W= Me oa wenee fee ales

face aay bifam ative fro Ga aren fefam macs oie: ase

FAC (z= 1) ASlAAS Foz
G é

Ws inRoms (A)
Tatas Teor Par ah 1 |= mad Per tera facies slave Gara

TSH AMPA LEA

Mz=—szU z2+(s/M)z=0.

ANS AAA CAMA OA CATT CHTSTARTA

T = 20 ./M/s = 22 J/4MnR®/Gr* (9-11.2)

OF AUB WAMCIE SAA G Alea Fa Ae |

fete-ea Oca oy Se) SEM OKT M-eq gaa

feacaa CF Oc Sn Beare! feet SA Tem Aer “Mie

ATE] FL ACAIN SA CHART ACH eM BA) Taree

SSA SA m, SAT CAS TAG ne CGMS Ont / a AB CHOTA

arm ages M oa naa 2, SIR UAT GAT MB Vw

OR BIA x HACK SAA dx HOTA CI FAL (xU/) 2, GR CAM

fatonte x80 duda(x//)* 291 Bea MA ECS GMS CAA

Tots
é

5H z? [ x2dse= guts — amas

6z = RO +
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CHAS Ariel Paic-09 aToue

4Mz* + gmz* = }(M + m/3)z?.

CATS Perey Ara wag Pefois MT aN ATE STCATT

ECS Saa Sarees faa fare naa z Bec Bara fefonte

—Mgzi faa Oat Sree Oe ATH fz ATAMCE Yl AT!

WSIT Sieaa Patoats — pmngz |

Par Sa sree Sara Tage aa ate z, SSH es, SE

SVT Zo FACS FAA Aivm z,+2 BUS Para fefonts oie.

Baa
Zotz

szdz = ts}(z,) +z)? —z,*{=sz,2+ 452°

£0

= Mgz+4sz"

ara (A) aalaae Sapa sz, = Mg |

GUA BI Sead Sa ala qe aay wen orn france Pete-

wed ANA SLA SA MATA GEA Fey BR SA M-H ym Aisa

AGA | AAS SR Slaw

fatoute iq (MM + gm)gz + 452"

BHAT AT GTA ACCS SAAS Peait-aa “fe

E=}'M +4m) 29 —(M + 4m gz +(M + ym)gz + 4523

—3(M + 4m) z? + }sz?.

nfen are OCP 2 Per | | eat Sere La.

SISA BizM M2

dE

dt

Ba] AIA CHTACAT ANISA, MA CHTAABTC

Mam a: Da q/ Mt elanRTM
Gr*

9-11.2 tence ACH Vi BACH CH AA SAA SA NTA
GAGA BH LOM ALT SAA AC GAT SCAT GE SOA A FAH |

=(M +3m) z +sz=0

T=20 \/ (9-11.3)
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(Q) WZtTaGa catacaa carmasiey (Periodic time of tor-
sional oscillation) | Wipelars fFeie-07 anasa crea Sart faces

MS GA VGN SA FT Te AN GE Wa Sa Ms

WS GIS Ga So HM GT Te 1 AVRCS Paye-ay woreaa Jet

(Bending) 384 1 feareqecia ard R- TA AaCR BPTY AA

al Gise aa, aI @ anne Tam ea fara get wea ¢

capes Tang / Catia om aie aera 6 cay Gerry Siaace

ata Onn sacs onfa | acca Aeo ae p BBC p=l/d BBA |

-9-9.4 ANA Gp asc se El/p=Elg/1\ BAI d GUewe

ASMAS FS 7 FHole-ay Sea WE Gain Ga ACACH WAC

STIS 1 | Ba MTA (AK*)or?.dr? | Feet OPS ACCESS E

MCSA SUITS J wae Car Scala Sara Pea Ga Scorpefig VEeaH,

WGA WAG CHTACAA ATA LAA

JG + (Ell) ¢=0 F J + (krrtE/l) 6 =0

Bl AA CHACHA AMPA, GAL MHSTASTCA

= Adsl 9-11.4)T=<=27 aE ( )

9-11.2. aap-gefors fee (Non-flat spiral springs) | fF2t-

OF TE A GA sey MST A aien age ARG « aK

Qian nfece mari qn Peace arn aaepefero fare ater |

CAT BHA Glory Hay CAH AT Gal CHT GlaAT AleS & IA

BAA | GIT Ts Mes R Coes B_Slas TE ANA Cae acs

foae-ad OH TAT W CM Wa Bice MN MS! (Gc aN

OME AMAT Garyell W aq ace wars AeA |)

----R-

wr FR Wsind
W cose

9,26 Toa

W CMF SME cant SA W cosa s Sea Blo W

sina Sey ST Siam Gem aa (9.26 fon) | (W 6 Gara
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Coreeyiel GIS CHT GLA MA AA GY CROAT GTSATY |) CECHA GM

ey SOM GIS WR cosa SA ABE CHA) OE CHT SICH

QZ BCE WA ZACA

W R cos a= TO d.

2ES Cat TE anes ine rar /o coe gfarq RAR A

CRNA AAS a CHI AIM AA Alem Ag wae oa W-a Berw

FAA RECA

RI¢ cos a:-2WR'l cos? a

aGr*

ay Crom sts WRsina CA ARACOS ANA WAI

22 St CAT A SA RCN AW Aaa Be ae ATS

1/Ry Vaca 9-9.4 Aaler GAIA Be Wy AVA

1 _WRsina_4WR sin a
Ro EAk* Enr*

OF AFA Se GAA I AIA dx Bey dx/R, =(4WR sin a/Enr*)dx

CHA TSA, Ae AHL OAT APA TAA Ro | GR WHAT FAT R

WEA MS BMPS AAG a SUI W sina Wag Bley BNA

OAT | | - Buel aA Gerw Hay sarq

Ri 4WR?lsin?a
—- sma =
Ry Enr*

TSM W SAAT Go BRA (ANGI) AAA

2W R?l(cos?a 2 sin*a

(ote) (G-11.5)
Corsa wa are Teag once fag uqeins cifes FATE BA I

CUCU BT RTS AAI ID 1 Rar BSIns Gone /d sina 1 Tele

fae TCHR GAGS MPAA! ARI a ye acer caifas Hace

aqetas Coney (1/R,)cosai a cH Ig sin ay Tarttogel ;

ax feat os Bore SA! oar Pacer We We ANG

OSTAS HITE WA FVrq |

22



338 omnda xa

. 3, = Ibsina~—F COS @

_ 2WRI cosa sina 4WRI sin «cos a

awGr* Enré

_ WRI sin 2a RI sin 2 (1 - =) (9-11.6)
geet

a= 45° x8 «8 fem Aa amit 1 E>2G 2H

zara cece Conral Pert ace bia eran sac Pe ute

ABSCS SNA | | SNS AIGA E>2G |

9-12. fafaw at scary orm Pefosiieo Aare Taiqy

SHBG FATA Geo FIAF |

9.12.1. feanta StS Seas asa som a eae tres

am ee Zeer sla Fao Alas Aaa 9.27 Tera AB seat

72 UY wa @ Taras oS g acHIN FN Beare! Alea AC

Beoegy AM faba Siac cen waa C cam CB ue aq AC

Sees St wae Gere of Ace eye tS ga Wa e

fardis ate sera «6C fans dia Ae and R am

EAk*/R=@4 4 R=EAk*/q

seca oC toa @ am fey aces shar a0 wor arene

Ose, Tele Ay GTA FASTA |

C _

x Ys
9,27 fea

9-12.2. NCH VANTHG SE Gra Fa] (Searle's method
of comparing G and E){ A cue CeCMa Sad MHI Ge E

wr sa ase wee Soe Tiga Kar! Re we wae za9,

Coe A ts] CRCNA YC Te A, BARA SH! FO YS AMAT

aif Cxrcwa Toe areca cele C era 4 ore WER UeaTA
SH) FMS) ANG FS A Apes wy oa AG A, B

we gic gery a (9.28 fon) i APIEPER C Sacre er A 6 B
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FS AMF i Ae BF os MMT GE as ase See oTiaal

glion Tre Car wayne Sear fre fre Wort Bw ASA CHTACAT

gies ae Rea crema T, TIM BA |

QI OM TS Tre zion clam A @ Ba osiors wypeins

TM SACs Wert ws xa, aa unio C ura Ga sew

aterm ace C- Ae ae TA (9.29 fon) 1 oe BEA fac

Welors C CAT GS Masa crema glace fem Gara crema

T, TIM BA |

ay cH Ae BA an WAST CHAN C OSA CI BECO

Aiea ae bs Gara ye aes AA! Bae C Jeo mia

Rl ot Te IA Re & Ay AS B yCeA TAS CM

20 a8ra C Sat Cats og ATES R, Om ws ZBrq 1 =2RG

(9.28 fon) 1 STGAA C SAA RIAA FY

A

v a

9.29 fou

EAk®/R=2EAk*6/I.
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A@ BOCA ANA BCH STH Sms J Reem Serws ca caAios

HO ATA

ae _ 2EAk* - QEAK?

es) Aaa TRIGA Hall man OAL CHTATAPTEA

T,=20 site ora
Sead Cae Coney Bata Ak*=jrr4 1 GBoaq

271T,=20 as (9-12.1)

TIOly CHG, AS ATOR CHbCG GS Garé/2i (9-6.3 malls) t

HSA CHASTE

2 .

T,?_G ;
m-2 (9-12.3)

I,l er Gm entace 9-12.1 ae 9-12.2 aaleay ears E aa

GMGM BWR CAMA BTS wv MAS GAN 9-5.2 Arlleay

AlL+u)— E/G ext Sas mais

meats -1. (9-12.4)

9-12.38. cotati agate afrata sq Beity (Cornu’s

Method of determining Poisson’s ratio) | 9-9.4 wmCRCH RTT

Bare aS cared Alera CA OEM CHOTA THs Sera Few TTY

R, 6 Gem Bqrg wo army R, aera w= R,/R, | R,, R,

TPM ce MTR BTA |

BCNFAPNA AWlSsacea (Interference) ARCH ae R,, Rg

Tira osts Ah Gam alert BAA! FS A A APH ME

one sac Sz sate ueneisa ore afopem aa, aT

Serra cae sia Gora aca am aa shea omc

amas cara vit aam Gam wana ceo facta os oe

onto aeref wISaT Siam Gara Sia seoq esesin hE ATS
(optical test-plate) PTA FA! (For wT oeT Se aeref
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ASA |) Ataes SAA FA os AVG AT GACY aS USING weer yTs

AMSA HaNCaa Sq alten ys ws xcs AI SH Wa aA

(9.30a fo) | ace aa Teka oS SAAT SIE BEN AS

FA BA, GA GRO! att Jape wife eA (9.12.1 TACKRT CTY) |

Gra THs FAS aAproa mabe mCSA Sra ws asl (mono-

chromatic) oie cig Giq The s8ces Creech

ances fae face mags (hyperbola) Bast sea (alternate)

CEA Se BN GAN cra Maca (9.30b fon) 1 soa Tara SoH

Vos sensaar fag wet wap ea06 afza aan ahaa

foes RG ee CI 2806 afesiaw 2am 40a Jha alge

fats al te xkce tema Tors Tae wTsAtMs AEA

ataq waara fag cit aq waco sa Alem faewat way we

SOT wea We Sleaze acer Cara Gorm wencqa frSs

wai aa fates ons aa (fringe) al rl IH ORM

Hq Gola aq ass ma mae ysis Gey ( BCA) BMAF

AN at ise =A ce ge BA aber HTS @ Alera Tosa

WC AST FA—Baagwe ase! GTA SAF CAM) 1 aaqA

more rea ater tra @ ory cares Tatas aeons fare sifomn

2 8 faces aera deat aeort a aed er or BACT
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Sera Faw FOLIA AVA SAI SN AA, MA SA AVS Ao APY

Tears Fa) Be |

Cea 6 SCN GMA aioe ATT (pattern) cee AACS Aieasy

Ors amar cet 6 n-oa fect Gay eee /, @ J, Me Oe WIA
CHIN YR THCMA YAW D, GS by BACH

_ nt —],3 b,2-b,2

* NMn=-1) A(n — 1)

Ri Int 1?
a 4 R, b,,* -6,?

AY MSN MACS AD TN TA |

6 R=

9-13. Hoa 8 SfS coamA (Stress and strain tensors) |

a acer fea cm ay Tago Bac CA Cl CHA UA WM

Sa SAF oe mHCTA ome Ga me MTA ST OF FH

NAN Ba, STE HM P faye a8 Fi 6 Slag TY NCSA ATS TTA

-. OF 4aF
v0 lim — = ——

5 sA->0 OA dA*

P faqs wie ora ‘ofor’ An a Ae ocarcna STA & fay
gers Ga ya aren @m O faqa (9.31 fea) cota yay

PO =dx ore Gara Gorey dx,, dx,, Fxg MM WF l GMNCA MATE

1,2, 3 3qrary x,y, 2 OH FAN! «Ta aac wa Play Pg

Xs Q, _
: ~bu

Q LS
P< x

0

Lo "
x;

9.31 foa

ex QO fey Q-a aiam wien POw oferta FPO) <du

cota oamfe i du/ix aqncer aime mm PO awa oie P
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fey hex aie 54 wcae fas fam avenica ofiva, @ OC

TT SS AAs wena! 35a cosa Aig OF coda fs

Fras, OA x CORAA ANAS Ou Costaas J fa wes > Bae fas

ACH Pa Boe |

ea ana fates co wom siya aim fees fenfas
aac = Termcr aa Gas fer uce ciiva s-aa feats

Cred S,,S,,S, Gey tn seri ass facepors 6a Cet

amt ain fees for seer Steacw Ox Get wate (64,

6A,,5A,) MUS Bl CA A GA ACA Moca ain Taw

aco Gorey coy aa foals slam Gone Gaye sare

Ra | ae ATS SPT Alea ce CIA Oa AICO *howAT

afr FP, RATA |

CT AIX BMcets zwiea Toor ce mM Taye qa fay

faa arcteln faces ae: aa faye celam wcwr

aeacea ass ag fas asts was som sq (9.32 Toa)

GUA WP GI cox Siam qacaa aigrar wame qacsaq Tourra

Cosy MMT CHT Fer AT Sac! TEA Cl ly StH
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aa SH SH Jess for Sonor fora wa weer Bars

Cr VAT AMS Al of, WM FAA 2-UCHA Glory wa

feariia ofecaa y-Ocwm Gore |

GIA ACTS C11, Faq, %, MM YC Alora Voor Sony

(notmal components of stress) 40 | CBleq SNLOTIDY Sees Toor

etcs afacaa face feaeia ace afeite a aie Gog

roa Grrengaiay ataies Lact vA (tensile stress) Jana ; TAacaivs

Zacel Faq GIA (compressive stress) |

64; (i=l, 2, 3; fal, 2,3 ,iK/) aiagins siya Fea
Gone (shear components of stress) WH! WF AT Mise

ARCHES AT BN AA |

Ogg O5¢

ogg ATTA TM | Aa/cRe = MLIT-21 a wR

wea ey aie oo, Wht NA AI SH TA! «BRA Torq

ates (row) Ae SH 8 :

Oxy O19 O18

Cox Sa Oss

Osi Osa Ogs

HSA AIWT MIS Ace Sona we 6 TES MIMS OUT

afew oe FA! a8 aale Gore ase faely eier OT

(tensor of rank two) af36 Zati 2ars ‘flea cana’ ace |

o,,=0,;, Vem aio One Sa eae worl Mies wa a

iq we Sar $A CoM Slam Ca as mea ae Ba MOTT

ommeda Gy OF FA] AN Blac WA CAPA as Faq OF Se Ta

OA-F AAS ASM BA | |

os was mere Whos zea Towra 9.33 Tora crate OABC

BEWAS (tetrahedron) Bae Cea AT ba sai O Taure-

waa yay a OA, OB, OC Ton aacerit ow:i ABC

eTRISQIPS UCSATA 2a Fa alew aie: ce ce Raa

fate ative aaa sien! aret ones aeaqe aife was

FBS MS Tarq |

$ 2-12 GaycrRt cry |
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errr sions 5A wat OA Ore aiiey S Be OA CoM Siam

@ wa feucat wees to ataca fas fam wa oe

Sx(ABC-% cme) =SdA=OF | Ox, wee ABCA See

(mee Ox,-0% BATE ABC-3 Oferwr) OBC 1 ABC-R Aizay

THCS I Aw Vio n Sigs cogs, wae Ox,, Ox,, Ox, WE

n-9F Grey ning, Ns ACH, OBC=n, ABC=n, JA=0A, |

ICA Ox,-MK ABC-Z EM OAC=-n, ABC=n, GA=4GA,,

OR Ox,-TCH Sey OAB=n, ABC=n,0A=0A, | BOR

ABC Bm wn Sagiers oiva o,, Gneafet AR cr

Sea |

SEAS AGT BE Atm Ox aoe AAW Aaylo Srey

6F,=0,,BOC + 0,,A0C + o,,40B

=01,,0A, + 91,54, + 0159As

HCA OF g=6,,5A, + %,5Ag + F259Ae

8 OF ,=05,5A, + %5,9Ag + %n9As

cutie (Matrix) Aces Gorsa aaleaa Teafers Tacaeera

ASM ST VAs

OF O11 %9 %s8 5A,
OF, = O31 Ts [%s OA,
OF, O31 F%o2 %83 OAs
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COTA ABS CN LH

, OF, = 204; 0A; (i= 1,2,3; j=}, 2, 3)
d

worrying Geox fra 5A Tem ort Brace nz

Spod oy; nj
J

Boat Wel Gand o,;, A Sa wa eq csq S 6 GA

Cosa Tae n-ar Wee Le BF |

SS CoaMa! Blass aon Cache aise alae @

CHA UYNTSS GTS, A BAS A azarae Gore cosa af |

WIS GAA Ge Fe COSTAT ASE VSM FCA |

arenes P fag Gra Tem sone cal dx ba! «aie eS

eave Ox-ar wfaasy Far 1 Gz eds @ fas Goat anew

AA 1 dx-99 ATAMEA Sy FBtA (9.31 Toa) Canta Sevalt Bow

faserony ars Tawa TS Cor AAT s

ou, “ae Ox, 7 6x, + om bx,

=€,, OX, +04 dxXgt+ey, Ox,

‘Ou Ou, Ou,

Ox, ox, Ox * Sx, Xs Oxs
TMCo Ox, + ge OX, + @e, Ox,

8 Heyer Og Cai OX, + gy OXg+l35 OX,

wags éug= Os 5x, + ——

AecHeA TATA |

Ou, . .
w= o = a e =Ou, = a. x, x, Xj > €¢; Ox (i= 1,2,33; j=1, 2, 3)

wad e,, at ofora sve feta enter OFC CAAA NA FC |
Egg Begs te,s,) am ante fame fein afer asit ana
ss GA! Baas ‘Sie coanq’ (strain tensor) [€,;] wat

CIS Gap Tea

C11 #(Crat+Cg1) +4 (E19 +651)

[ess J= ! § (C19 +6y;) Cas i enn en) |
$ (€Crstesi) & Cast ess) Css
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Bera sei Gone (diagonal components) e,,, €y2, ss 2M

UAT Bis (tensile strains): wngia seq oie 1 hea Gari

WS AMA Egg es, | BSR gale wor ah fam SlS oat

fares oz

C, 5-H TH €, 5-H STS GAAT ATA FAI STA! AR aM

Ue Mase wee aa sane Cady dread *aisasy

Fa Ox-eF Ta a AeTAcHe THe aneA! C,H WASNT:

ars afrsa fora aca fey was oieae aa foe

TW VMSA e,; WS WMASaaige wigasy ae Crea WAR |

Egg yu (gg +e;,) ARCA Ol AM AE |

ater @ ols cana ast cafe ope aisa car Tm

SSMS TH 1 Bart 8l-o Gorey sere Asx Gamo AM We

36-fo 38a, wad ale @ SIS GAA TG aAlD tit Wos

Srey OM A AIST aterm A wMiene Se We

21-To GNA ASE FA! «CSAC ATSAM (crystalline symmetry)

afer asa Goneem atm 2l-aq aq gai smef aNeahes

(isotropic) Save Wox Grey Fae yus (£), FBI YRs

(G) 6 COR Sys (pw) ats featoa cx a yaior AEN

AT SH MI fey og ABA Geo SCAT NSA TAA |
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aa

1, < HOR Bes Meer Fans aa | ohea, SIS @ Peleg yerecsa

Te Baa TH BBcq evar |

catfars aga @ is fe ie e Garena asie Jae 3A |

Aer 6 SOs Aas Hef PetSegrrsera TH Ave TCS MTA ?

2. Sle-ahey IW Bars aA? ‘waslqw’ e ‘aan’ ofe-ius we

Wea TH?

Cie ater awa TAH ‘Peogreera ata’, ealgte’, ‘ay oftee’

‘oaqreg Tay’ SHA AA FATS FA |

fasts ‘Taleane @ fasie ‘aaa’ aferw Te Janae ‘aan’ fe ?

221 BY] WP TA |
3. AIAG, AM wmmela PelwapS AES act aT

prae fete? Sac aM ae, wae Barwa aN HS ATA Fa |

om sq Corns aera mmiced crema Bs 2 earw — 1-04 sey

QT seq | |
4, wag, aanias renee Bae ys EL, Fea ys G, SAGA Taga

eres K 6 CNA BINTS wa I A BS arn ciara Ga gers Bay gio

TSA MSM Ba Wz Fa |

5, Gea Sie acaiey acea STS @) fan ana sows Trea, wae

(%) apara a1 efice fre ater 6 Sler Ue a cH fe FTF

eTtecq ?

6. R arene / cacafa ore os Gives cpu Tree ae br4a

acaen B84 fora ta) wha Sa YIM GA TRE INGA CHeRA

GUNS Wea Ba, OA 2a AAI & aga aTe-gae fs slam se AH

V1 AR SAS HY BCH MTEM ?

7. fafeueso ‘ace’ 6 ‘geen’ qenee afarwe fe gare > wef

NCA BTAGA TasicaI MS ys VHA yorecsa HS AIA Ba |

8. Beare feos wslars Gr @ Gara HAST AN OIL ATA TA

BA TA FMAM AW! OS CA BW LMA Gisa AH Parad Gloa ws
axa Fa 1 |

BRAA, WAST Tasicaa @ Feraa SiS aforer ai Sa cyl acs CHS

faye agre faeretae fafentea gay =i x oor x Sie |

9, Ge acct ce yaa ahy Seka Gare fs aera ered area

HIS VA STON FA, 28 Aes CHM Card Bar A Heed wy BTU 37

BAM SACPA TA AA Ba

aera Bey Alera Pefonis se era Tes Fa |
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10. wyetas aaa aera sare Shewa cara care Fea aM, Borah GS

6 tas ora Te ws BRalga sar ot sniierera ace W or

enfecey ayy fare aa BG Z8rq ferns a |

11. @Polepercsa ores ene 2806 a ware WW ra niaca Bara ame

Cl THA 284, cree ca anes W Sia aiieva a Yay AR ana Baa W-3

WAAR BG eTSAA STA Gv] FA

[areas O<x<a 2am x cam EID? y=W (a-x)i Bara

wat a faqs aa (y), =(W/3EI)a® | a-cS Dy =(W/2ENa* | team

a ears | am oh afore iaca aie stem ane a fay Ae

(i—a) Dy fama fro eiaa: sear cia ye sea an ais

(Yat d—a) Dy! Waa ties are nia a fags aya 8 akrq

CTSA ATS 1)

12. ome cara diewa aaa Gara acga facea ole nema aac

Te ata were oe aces fas a Forte awe RRA wre

are Zioa BeOS Aiea Fa |

sya Gonca Te sian asters ommeds cama’ BypTS Tiecy Fara

Aet |

13. Gr WI Vyweias Fy YS Aes Paarcsa SA aN Mee |

() cHean Tacera ica Gara sey Teeqrs aa BG ARLA ?

(%) wey Tas Shea Cera ANT STA DIMA CA QRH Fa

SG Mw? CBea:5: 13 Bens)

14. Gr FAI UTSAs Fess GSR Ts Ford Was |

(3) cae faces wie aes TaeqrS Gara AH BG Aaa?

(q) meg faye atera eecaa FATT SrA CIMACT ALAA Yor

aaa BS ord > CBs: 3 aT)

15. gears alo faces ora aes faye VU! ACA, Cer ae MITT

SBre WIC SAA MAGTIEM, BAI LT Fa

16. acta Bone em Se oma CHR BTS fora Tes

SiN SHAS FSM TT! aS MAPS Bae YMA @ FRA Yous fewer

TSM AACA ?

17. wapefae Pera apres WIA Sraa crea Pere SIA

(3) Bcors) Siam 8 (4) Brose 1 Slam fens Fa |
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Pategirec

18, ae pete fryreoa fa Mca Fa |
E>2G wm ogy Pera tm fea Ba ome mare brig

SAT BH I

19. 2) wha aqeins yaa cle Gara Gor ame Bw a TAT

PA Oa A we) Seq ace aM oa W aera shea slay

ALATH OFACBA ATS BS BAI?

20. Whey 6 OTs Te SSA al! SITIO F4 |

21. ge aca Ula Oe Baa Ulery A faye P ae acm Facet B

faqre CI Aa zara, aa sa cl B Tages wae P aq acm Siac A

TaqrGS CHR AR ZAC |

22. AM MS PAIRS Aly WHeiae aaa Pra Gromit Fz

QT BA |

23, wet Uyetys wen We Awa Bawcaad Grog oyS as FAT

yea cath EID‘y=W aalsacra colasiias AMSA TOTS y BS

fos Fa |

[ ALPS—9-10.1 BARA coca 7M Sart sniviaeray cae OAT
Hal RSAC | «Sl Brel 9-10,2 Beycay 6 9-10,5 Bacarra (7) BOT A I

24. aepeiee Perna caters cma ( Aaa CHE +) WTO FA |



weary ot facoar

3O-BTa
(Surface tension)

10-1. GICMA YIN) FIM wares oss faery ot aE
Says AIA ABs WOT OM ae obA CHU AST oT
STAG STH | GAA OS oes “oT ACH

are Cat Rs Tater sre face, fate orera Sara och
Gre cman fafer ay) OTS CHM Bare CET CHER FATT

FT Bl GA CAM Aer crazy SSM Aa sa slaw

Ba em, Gay aq fem a sac Sa cneced OI GH |

AA CRG CRIS Senyiel GAA aA Al cores «Se Sry Sara

CCPH AIAG SAP A; Gaer facera ora core afew ore |

os G2 Taghe eT AR Sera Cac Esp ae BOT

OR SCE PY CGO] CHA | Wal cat GO xa, caTbyfer Be I

cra fem ya tiace onface CAC GTS Ce ata) | Ba

CHATS CBG ALT MAM] TN IAA HMMA COA TAY ay

OM SR MAN! ae Gas aia cH fee

Tracer way fee eenscnr coma awa slam, wise, com

Cae orien Tre con aml crCeT oe Mer | feceR

CRIA coma Sars amyl afeine sq afam GA STS CoA

RATS TT CC A

FAUT SHEN BGC CNM ; sie axa ony ora atfateratn
OTA coe | | AT Yet AACS cena Ahn ws aleiaa fouq

frm ar crm gal sora ae Ga Ahn SET cme EF,

OR Ge we Ta ATOCS Ais Sioa SH |

BIG A SK FSA ACH PIAL VA TTI SA SIC TAC

Cae FSA ABA MA BM cx Be TA! A SAM

SCT BH SR ARCH RO! AMM Coen ace "oA ae

GA 1 ak Bal a wan Ca since zee Cane ARM OT
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GM al a TN Wns sara me Sm ape fen oe Gay

borat Sm fata aa borat oT Be a Sea serET

aay THM AIAN! BVA AW ar TM Sa few fee ~pf

PAC Macy ASV BAA Se TSSTA OF |

10-2. SacMHa HSvicaa wietfaes astez] (Molecular theory
of surface tension) | 7 7d fale ae a Meds

awa fem Bal ak ane ances TaTom Secs asa sfaM AIC,

aye ace ‘Aviles’ (Cohesion) wat as ome wa mMIeA

amet lace mofec «6Gk oo ye fafen sam | uye

AACS CT! Ma FACS ‘ea’ (Adhesion) Wi! wor

BIA RASA Hey BHA Mena Bes Ss Ms, een SiN

OG Nl Mata wea CON Ai as FG Se COTTA UY

CAA Wil AAs @ AM Teele AW aq; Zara

feud Men BACs ara 10-7? cm Boreas aces ANTE |

CR Sale eT SS a Mia SAT mS CH Piers

piact SE see aI wei PY ato acis aie gw

RM; PW OA AG Ba WA l/r?-aT WS A WAS AS WA

ee

-R — Ciquib— -A-— = p—

Ht SNE GG ES
- —~ “I. 3g~—- -—- —~ — =-

= = LL

10.1 Ta

(TITY SOT Wr2-aa TS 1) Byer ya serie anise xnis

oa, fag gay fag avert aie aoe slam aa Alaa

a wal visa weciien a wae ya Gale fam Fer wae

wre afer Se fata: a8 we Rc otiqe fora one

(Range of molecular action) 41 2a! 2a wa aa 10-7 cm!

ca fay woe co sinm R APM Cs Born Blac,
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Cas FN GPS, Sy 2 creaceq fess eatES Ae Be

orrae afer, fey Sar Gm cexea aia GA wom fem

eniscq aT I

Cry HATS OUI R som cet fac, SrecTa

Cia Gr RUT cs ay wat fewat enfeca

(10.1 foo) | cere Sa Gm creer Ga Neate Ga Fa

Trae AWA VIS Ra uy Aisa a aM fs GM

wafetas (unbalanced) tm wes sia ai fey a ay SIM

mB 2S RFC WN sre, oa Gor far facs, wele

waco fous face, tra fam start! Sart Ba ak ca Aq BLS

Cia Be AcienweeT as sey waa ataa aifwca

ANAC UOT SAA TA; Boor fe 2 aa faa oem or

Storms 2a A, a cata ug Gy of aq fem sia

10.1 Toa Bate IN TA, Uy oI AT aw Se Ga bog

foucaa fas tra SS aeiti can am, Alert a San Ah

R ANA Sat ABH UT Ga Tawa Tacs, ACSA GTSAW, VF UA

13a BCH

om RerSte waar HCA Ting Gq uF Bolas ae VA

fe xacq1 oofetas oretct a aby ay foo fers Fete

os sia 6 iaeoy ae alge a gay fegn sin we |

my sia wees feed aaa eae Sq AMITER AS BA

(9-2.1 CRRTTA (7) KOT ONG YATG MINIM CHA) 1 | AR BAC SAM

“oa ayia Toor aye Gera wamCAT cit SE IF SG

a8 oIy Aisa ay Grr os cot aie alos as: wa aha

oer 35 ate as alos fefonier afar oo ayes

felente Gat (minimum) Zee WA SN-ANS ATE BCA

Ses seats Aca areas faxy (4-10 sqeen) | FO SAA

AMET AMTTET SIT ET CHIST GT BCS GV We!

CREITAT OF ACSA SATS BACSR Sac Wu Servite xa |

Aa Ge Crem NS A Cee Gate fe yor CHOTA

SUAS SH 1 OF Wa AS Gar sa Vacs ANE cata Garey

HOCH MCAS ATAS GT CTEM MATS AWA ACSA ACH SA Fa Ae |

23
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Cras ane was Cea orem ari foie sex

(tissue paper) 614 2 cowra ~reA ES I BAT GU eT

Ser aca Se Sra, Fy BMS Bes Giem waa; is

BS TF GUE HA SS as SAS Corrs oat Goa Tam sive

NA | OC MUTA SATA STA AAI SEA | AAA HS A GG SA,

Zl CHAT MN MG, CICA St ayer way Tag eet Cla CTEM

sacra ences Com fog alec Cre Cra ay fag ca, Ge TE

STH Cee cers Gam vinera eee CHTeC CAR MCCNTOA

era Com girls Wa! KAT IAS Fs CIPTOITY +1,

eae 2 eT ae "bo Bia WA! Baw cH Taente tres

ama aber Care faces face vila GRA! ace So Sea

rm PU BVM frm wa as GI CHIRA CHO, TEC

wom Gta ASO BAA YUYa 2 a BCS WA Alam aA |

ALT | VIN HSA AAA MIS Fei MIS, elle mITSA

WHA! Aor SI BIS HA Ge stacey ara as MCA WTS

BT AA aor Ga aaa weenie ta fr Cans xiam

arace aan arn aa fein far gn ae alam aa

(10.2 fea) | Cae aS R GE wet femme kyr afer xm

aa ser Gay sire esis crn sfacer (10.3 fos) arya as

A BM By ToT Secs aes smerenie oars afer

qaws RA eke ster au aureip ate ase trot
@ bm fem wa RNs wae BIA wa! abi Pate

ABIES dyne/cm GF, GK GMFBAA WMGTSTS newton/metre

HIE AIP BI LH |
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Grr sa as Ue NT Ca Hemel wAhES GAT TMs

RA, CSI TH Sa ay Cea Rem cfeey case Mors

bial | ATaat feeila (film) So cert erm rr ceferm

oO fem faeta sara com sian face faeia obo Sr cone

S291 Va | FSA Sm ba ws AMA o Saq aforcy aie

BCAA OST Coe BA

CAC AIA GTA Gara yea R ACT BA BN AA

ate facet was gio sem BT Bt aA mls, gy

SHUT VCS Bla LA |

10-8. Hobie ‘3 A094 fafeatfes (Surface tension and
Surface energy)! wa I R A Bat sqylad Sq

Carr fours fare tia wice four zac ah onfare «2

bieaa Tages Mayes Gieace Sa; Bree Gacy waa Vy

qiea fafenfe sac fous aqgina Gra citi San

A
ES

F DYNES

B

10.4 fou

a CHU Tyee a Aer yoo AS Siac Gray Tagce

aM Zara, eee OF FH AoA born Pefonteqca alos eface |

alors oats age ober ok ST TA MEM AA! | (SCA

ests ote sor agains slam arn see (10.4 fon) | CaM

AB ay om ye aga Sa fam fa saa wiace oma | Ole
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TN MOT CH Sacer rem Tse wel BaTi aF BT Wen

CAD BAUS HTIRTA AAR AB Oia ABC | «= ABS WEICA TITAS

Bem Skit VSAN WA BaF AM oma siacw aa faeila ge.

Ts 1 cere Tos ABT Ss Cardia Go y Gla ACAI BA (y

Saco Str) 1 ABA Cay / BB Fe2yJli F-c@ faa

Trey ae gay ox FMA Bi aS ybonAT fagqra amb

Fox=2yléx 4 Fl Bi, Gk SA dx ma Ay

(fags 7@ fas aa aive)! weer ate ass cape sfaq

aa PS sha alam 2yldx/2ldx—y 1 aanise mor ak

a Pafotaqey ae orn cre mpl wa aba aif

ors cHapcmd Teiuiieq aA = WSeF SUTRA y-C erg/cm?

q joule/m*? atCFO ABT FI AA i Wea AAS sacq acwws

SHH MF ME Ae XI SATE AACA y-A MA AAAS |

fase acer) fyfonfer afgu aboraa are

far slam ara Gay ati ATE CHEM METS ACAI

Cew Tax ata ways os aicwa wlahro AWTS @ AMI

nig 3a ca SENs 2 Geom cae Aaota wa Bro fe

ate Gaps 1 cm? Awa y erg/icem? Fay Acard Bare

y erg/cm'-2 San ASIA | as BM Saar CH Patotiegqey aces |

fay Gee Gaancéa amyl Pefoats aH (10-3.1 aac CHA) |

POC TATA 1 Siam Teiotse aq sine cr AWA

Ca yy AA AT Mie | Petoies et Ca aT

(minimum) 806 5A | BSat Cae aS Peleie sausaT sac

Cais ace oA fais SA creer "SST A sa Alem

CA BA TA CMT Ws Gem! Ba Ge aac

HICMGT ANTE | oo

Opt) 1 mm Ae oF Ciel Hes ESE BHO AA SIaTCaA 10°

CHA PUA SIT Fa AVA TSA yee |hors fy aia hrs A AAAI?

wera "eo 74 dyn/cm |

[ Gea: 230 erg ]

* obras areeies eins ( recommended ) 15% y ao | Oa
y VAM Bia |
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sia ¢ sistora Yeo 1 omcels oy cee Gor rea
CAT FA HEA AANA (BAS. TITS BP CC) AA TH

Towra mmTeey UTE BOG aay 7yeE MB GAA Cl FAA

SoA ACG, Slot mel e NI ME FAI ASIA! Wy Bio

MAAS LI MICAS ABTA BCS xPAeS AVA |

Ar MMe aT Os IO ST IA MMe wT aia Baa

@ nian PT = ats ase cary ates fefonfe) srs,

VATATS Ga CHA Mie eniacey MBO BH call anenara, 2a Hacer

GM AWA) Bere Boyq-or, Caen a sloq-micry Tarowr-

wa MN fafon sea sa! Awe aahES Ge SACHA

faorecie =e fam sara t |aRIS ‘Uys (BUA

(Interfacial surface tension) 37& |

AMIS GC WAM wWwaiq asic Alss SN A Ms mB-

treat ap BM as Gace alec afam fog: war

HT GOI SAT NS BIS Mls AcHsT ACI HT ACSA

ates Pefoais aTsascaa ASI MA Fal AA | ASC ALS

AAA AANA Ta A fsa Tes cafoa acacey Alen Azer sa, calez

AMAT? CAM Al Wet AAT Weis Sa ler AA

ana fefe ypea, Ma acaa sey “fer Seas SAA sor |

SSvicaa WS | orrs we awe wen eine Ger am

aly oe feta Fes CTA SIR Bat GOR CHU Tal OFF TEM

Vis | AMT HS BAA

qi MLT~? -

Trole Fea PATA

obsme US _ _ MLATTM* _ yr-
CHAPS L?

CH AH, CST CH MA APS |

10-8.1. CANYCOA cats =tfes (Total surface energy) |

Sem Se y dynfem sam Car Seu fea aie mor

OS AiewG AowCS ano “Tea wfas y» ergicm* BOP BAT

fog cll xt bor TGCS Sue fewr Bare 7 A
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Bona GMA secra TPeforis aoa afents ar Ces aw

TOT AMTYMNSS Warm are Care See siacti Bea

TSS MTS AAT VEyrny Sars Gacy Gy acat Sisce face

Raa! west Geo fer ain yon awe ora «ie

CUMS ZBvA—(F) SSA ascqa Ales (mechanical) fe e

(q) Geo fea afear sar sy) aie ass aiewCaT GT (S08

aT ye (eat Mia A Zeer, acme carafe £-3 wa

E=yrth.

SrA oraetay (Thermodynamics) avant h-aa sa TEA SN ATs |

CNS SHS TK set CH A

dyh=-T a? *

» fran onocea ipza fagiea Sa aaa eal afar CHEM Ser |

CANS AAA VT FH BYATA HiT TATA Sx (Thermodynamic

system-a) 60 Sim Gerneineica (reversibly) Ct Siac Saa Mesa

“ig dU aigare aio @ oy OW mia ae BT Slacs | CHAT Set BH FI

fare Orn Sines Sy seq Blas nia Gara Palos £, aauia S,

wea aig Eats srreta tacenss (Thermodynamic coordi-

nates )-cH Gara cea A ae BAC ( absolute ) GEC! 7-4 Bers

(function) afern aa wat eqn fase cease dA aia AWS yb

ya Tage ah siece 2ara alern Tata cama 8W = —ydd, a 6Q—

dU -ydAi Sonora Test Fa wpa dQ =TdS (T= aang

Cag e dS = ania afaqgsa) | wooq fais TdS =dU- dA |

ws alsa S @ U-ce eat A OF TF OCS Tl SA ATA AeTM

Bris Bases ( Partial differential calculus )-aa Taxa BPN

rT { oS jar + (85) da \~ (22 )ar + (54 dA-ydA --- (i)

Cam Ueins waey gees feng siecs Gay Tey oaaPigicl Pea

ue SH Breet oF aileec OS/OT eels ace T aes A fea

xfacs Ears ae A area T feat |

Te A rears Tracom ai Ser Soca aaleacera Ys Tacs dT @ dA

-3 ACN ( coefficient ) yet Waray AVrA |

LU gay 7 [2S \-8U__y Way 4 7/25)...ar “* Tlaa)" 3a ~”" oa y+ (5 Ad
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d//dT wea Seo Bar alge mim afer gai Ben

ayer aur ear aterm dy/aT facaics ah 1 asaq h BH
aieios ; Ba ahs ort |

10-3.2. YSbta ve Baw, aa cama ya Seo igen
RI! SAA S WA APHoPer (critical temperature) @relatte

Cx Gn | «SRST acer Ge BETA CN ATA

y = y{l -aXt' -2)}

Gy 6 y ae te f eo AO aR a Tales Gara

Pear afer) Sar bora oifsascaa Geer genes

ores wae afercer faRT SPI 2 =f xy) aun e (2) - = (2

RA! UsfiT, A) WM area mma (Sr) “ai oT (54)
df (0S as

at ari} st e +r} -- (iil)
AST ara faa Alem OT/BA=0 wae OT/OT=11 BSA

3 oS 3 Oy .

Tsa(sr) ~7 (ga) * +T sols) * Br @)
Q/AS\ _ 9 (asS=¢ (A,T) Rema TIA srfeceR Fra eT (aR. ar sa)

BAZ (iv) BAG 12

@S\_ _ay

T\oa) ~ ar ve (YW)

(i) aalieara Baw T fea ates eke dT—0 BAS 284! | AUR

TOs OU _ dy _oU
TA" 5A —y, Tv) Aalsa BWPANcA ST" dA —y, Bele

ae -7-2 wo = (vi)

Sara wef Sew fea alam fata creer OF OFS AVIA BAH

(dA=1 aface xara) faaiz wereals siaqie cpa Sara aie sie y-7
FI a Sm y—(Oy/OT) xara! weed fart. h— - Gy/OT) alas

Bin TACs |
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Sao acer Aull kre MAT CAL CRT

y = yo(1 - t/t')®

GUA f °C-LS MBE 7, 0°C-T5 yo, t' °C Tales Carer aie Tara

arcaa Saw (Gai als Seo scars fust fac), eae n 1 Bers 2-04

TA LBS AM | n-et a Fale Sac TATE | By, = 75.7

dyn/cm, t’ = 368 °C, n= 1.3 ; GAA ATHCRS) 374 °C |

10-4. =»*fcsT* (Angle of contact)! saa yb AAR Sioa

Aemrenf MC SA Sawa WA SS SI ais a1 Ml

aaa awe ~effaque tr San asa eis Sidcra Alacra

ACH Sacer wes fen cl ce Gen sea, SAS MMTH Fe |

10.5 fsa siscaa aemreef WaleS GAA GSTS CAM CHAT ZAACE ;

251 YA MOI ATSC Grea | Sie @ Sioa TsIl

Ce Cre four Gahas O ca MATT 1 O-F TT AMTTSE Slory

6 Say apior Gora farsa seq | A Sale AWeaT O-e AMET |

8 90°-4 Bq A Mil SACS ANG |

LIQUID

SURFACE

sea tise acer Gm us A an a afer cola

Cz Brot Sry GSM AG ACH MCT YA CRM, VA LT |

TR THAI TIA | «= Feoa Gra TT, AMAA, SHA BOR
AN, GER CHUL SSCS ef BSlaM YAM aI MCS! AMA CHCA

OF CB A 140°, niece 26° wae Sifriq 17° |

“SAC Bem (impurity) 1 coam aie Pca BA

AAAS AA! AWSNCA wetting agent (TASs) 7 detergent
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(“fases) afeen ce oat aprafas aa oniags Stare onyie

are rice BCAA, at fe. 90° cit BATS 90°-T SAS

a, AME WA! sa @ onatey mice 107°: Bway

MMO WH wT Gea oars wen enfaca (10.62 fox) |

(a) (2) 7

10.6 Toa

aca Sige detergent ara Baa ~KC WAS BA AWA

(10.65 fea) | mented Sa a eM wT aie Eve

CHM BING Route VetS GA masa Bal ATH A |

we «NCS Pq (water proofing) LAL Farare often |

BMG QF APA GSS ANaca acta Aes Gara mwfcar 90°-7

aw si sa aa food sa giem wae alecae ete ae |

10-4.1. Gay eereca fe @biaca | ae KAY SITS CATA

Sida a GaN Cares ACH aifece Sa ale AGIAM ACY, SIRI LAC Ae

ex waa 2 bce fear (wets) 1 ~Swe, ecets MCT

COIS A CR SN MLAS RATA Se SATA ACH AHL UGIAA! PCY |

si] sv
Te

Ae ONiaf Tun
P t| fees

‘ly or
Bren RZ

Mie VESSS
See gst
ee Ayr

@ (4

10.7 fea

[ Coraa for Ta aca y wiacw FaC4 ]
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10.7 fom era ona aiea (SS) mca (G) aoe wapes

Care (ZL) wel car cram Beare Piays feaftat fae

QlCMe | LA AS

Bioq-SaeT ~efarey “Bor =y

PlSq-OTA -OMLSTH Ey

6 Sar mforr Oy

OATS OF (y 4) P tages sian aba aige Gace fous

frm cara wa acét mets amar fam sat AMNTEIA
Sora Uieera Ae Gre aA WA Tal fale sa |

TST ANA yy ga SNM yy, cosh! BER P-cwe BARS

GAM BUT ACMA 1S SecA

7pG £08 9+ = gg

wee cos P= /SG~ "SL (10-4,1)
YLG

ee ase fen somite 6-4 sa fate aa! Ys > Ysc

eer 8 BACH ZAcq (10.75) Toa) |

YsG—Ys. > ViG Be cos8 > 1 BBG Ml BA A

wel FT A; CRE A ASA aN, eae P faye Gas Alacwe

enfaca, wefie ae Biarra och Aree QOTACA |

Ygq, Ys © Yygh AAA aA feats ag fem ca tage

Sq ASA ZBH Yso ~ Ys. < YiG Bala, GR cosd<1 BA!

KE A ASI | O aes Tages ‘ARIMA Tage’ (Neumann’s

triangle) 21 AN We, ANA AST TW AST are Gaai

en gies, AI A see Sa serma yb AHS RYE

afore |

GA SAT AS Gay as col) Saar aitecate (10.8 Toa) Area

aie wR em Rae! ecwtie heals apo are (foe cre),

Vis > Yiatyes ROM AMD AS AH! ecRa I] ies CACM
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ATS Syl y., BS’ snes eisqa e can / figs
CI SH RPA A! GR Gi anenkcar coma cH

CHA OF BH GOR ¥19—72, yy5=32 6 ¥15=30

10.8 fox

[ Baw T-4 WHA y Mace 480A 1)

dyn/em | wg crota Toate cen Tem Tage Sis Asa Az

OS CAA CHA Ge GA GVA FAIS VACA GOI Gara Alea

SAMR FS Gace VTA CPT |

10-4.2. —eicste arta | rica TINA CAS ABT BPH

TOTS ALA! AS Mra cso axe Gara far ae weA 1

ARH MACAA SHY MT MSM BNcd (10-7.2 WyHyy crea) |

Bisa ACC MICH TIN SBCA STATA ATT YS ABTA

ATS FRACS AA | Mba Say ests soa ona oils Sm

eniacy | waa 7B Tepe save Ba) aa GA ya aiaw

SUA TA AN MAA ATA Va fog Tra Sa AS oiism wAiase

SI] WASH | OTS APSO GAL «GAIAM WA TS yAeM Ss

OF SPER TTATS BUCA TAS GAN PF lca MAS TEINS
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ence (10.9 fea cre) | MCAT Ser MATS Fare alewiens Ay

arenas atetae cia 2e1 geese me a! cA OMA

(protractor) ARC TAN STI Yl TM AMA FAA VA AN,

BA] HR BIE "Mla Blea str fate aioraq 1°-%

iy acer niacs ce |

oncea Bor frm oan ererée enirm enfec 0-9 ot ATA Tem
ara, Trea form enlace Tay el zace ey Tey sa «8 yo

NG Tey PCB A ZT I

SI HS AT Vp TAC MICS Ae ASIA GLAS AANATS

AI | «GS BIC ABUT ASA aE Stay ACS cya FTG

ASA AA FST GS] BN GIMM LCA |

PACH] ASMPSLA TWA MAST Bios ALAA GCA

Gen 2aae (10.100 fon)! a we Bos ahem Gat

Jat

10.10 (a) fou

Sama AIT OCS VS MalSily Geet en Fal GA 6 AAA

oa Tae Gi PCM FN Re CAR yb ETAT

CYLINDER

10.10 (5) fsa

mortar HSS GSAS MCE! Gye Sry wy mere BIC
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ar eH (10-6.7 ear or) opine at fen oe ag

STRAT ASV AR AIM TA! Ga yA ots

BIPPAs LVcal, Aacaa TaweT fay ale way cba fae A alawix

ACS 6 ACT Benet rv BA, SA zareq 10.105 fou zWrs owen Aa

cos(w—- 6) = —cos @=*—".

way VIN 8 Teena Gor uaa ca mics sara

Siem Tania AT ay SIS MIS saa UES Go ws

AMIS FAT BH |

GI MACTA STA CM Tom aR ceil afer Sena aE

Sara a2 Tel ceil alana aa sa | ley Caery oper aire

SA] VNC APH AL |

10-5. Jap Gay SCae Ge Act COAT SICew (Pressure
difference between two sides of a curved liquid

surface) | 4 Sai ACSA Ye ATT CAAA Wer MBI Fe-

SH Tavera CHAPS SUSM ATS SACS S| «GAs AST Ties

[ie _\,.
Cc O ‘ A

10.11 fea

air oa AT BAS (concave) A AN cam aM, © A

omy Gaet (convex) Cl MOT CAI FA AAG SAA | APSA CA FA

AMIS cnereyey Get VA, OA A! Sage Aka Cea as

are Cars Gee A SA Gen eA (10.11 fon) Cam wo

fafery caw fafey | GAC APO SAI ACvHIS Hoa VIS MCA |

ae wae obs cra fayoe fate face cer Tac Tater cc

Cua aoa arnt fates sa! Cl ce BPI AC ST

ore cl cacy Bel AACR cat ok caw Gio mmecaT afoot
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Cs! at YR cams OP faye qeorra ‘qa cen’ (Principal

section) Fa! FW cae wea anes Wor PF AT’

Principal radii of curvature) qi 4 FW CAM For we

Yio ast utes craig Gq ences |

a Sar "ea ca Tayee aoa TG ary Re R ew

P BIA CHA ENTE CHA Caz AACA

1.1 ;par (5+) (10-5.1)

Il NY AAS VA BI VATE |

ATH VAS Gace yoo MAA ATA AI AY SrTAqiewws ae

AMPA ARIA AGH SA BUTT VCO oS Hallet cotters |

CBI CHA CHU OTT RT CY] TSC CH FSSC FA MM

Tl AUSN 72 TOT TE 1 CMA fea s Aacacra Taw ares

or MH! = Seecacwa Alea Sere Fac «(9-9.4 BACH)

oral fads aoa oa caiens mantel 4 AeA CH A

ane care was aes @ wate facnive xq za: cee

AeA cH CATacs caTace com cat «Gwar age Taba erate

CHA ARG ACA |

Gat | ya ATS Fa awa See aiaeel wet 5 cm Arce

JSIA Me! YX mwa YaVO.S mms ae Av 72 dyn/em «©

woreftey] O° SSC, MISA WlSATT SICH BS Fer ACA CACM BVI

ARCA ?

CANES S YR ACSA WM GT sors O-cwe ef Bal sees

aya amet aa OT aga Tree Cae ae Ba aso see

0.5/2=0.25 mm! 234 weary qo fate fs wae tee

arng Sem! 10-5.1 wales, wa acer Aaa cam Towa BCH

p=72(— tas - 5) = 2866 dynicm* criti WB mS = (BI

awx5*x pi)

cory taaraa Hleacta eat | 32 a
CLT ACS MACS HAN GACAA OIG FH AVM ACoA FAS

onfa 1 Bara faeta ye fos, wax cam fears Tater cece ase

Tafery wn Sara |
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7 cen fem shiwe fegia eq ce «ald case ao
(10.12 fom; ABCD) en arei Gast AB oom Cre x, Ao ce
OS Arm Ri AD prem Bag aleyfer seracy y, O'

ORR’! { AOB=0 eae | AO'D=G' |

ABCD cea Ceara S=xy=RO.R'O | Wa FA O8 CRU

Ter BTCA dh sleors He (virtual displacement ; 4.9 SacoRH)

rem saa, wee Cas afets Tay wera cat fag wtencw 5h

TAM BTM crit Baw 0, O fax enieca, fas Re R’ dh

mi Tea, ae ABCD-3 cHEPA BG LAA
8S =(R+ 8h)0. (R' + 5h)0' — RO.R'O’

= 0hA(R+ R')00 [5h? Toola scat ea ah Alam sew

SUA HUA CA CCH] FA ZSATE | ]

wry yeoT y Zara, Teen we fos alam, sare cower

Petorte sia
2y.6S = 2ySh(R + R’)06',

Tae waways core Pe Gans ( see gacwa Alera) core

P, Rca, fata FAC Cay STA FS FF BAA

(P-P,)dV = (P—P,)8h.RR’.00'.

faet aren ure afar sien seta Gy Mpa (4.9 waRDET )

oe 34 Teloris Zier Ay Fara | | TSF

(P — P,)oh.RR’.00' =2y.8h (R+ R')00'

Ql p=P-Po=2y (5+ 7) (10-5.2)

TA aw SAAR eR an cam fala arorarny, adie

Q21M ASA TN BW |

feet omer fen ge aN CCN <wURT coer fet gence
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NSCS IA | Faetia Gora catace comm canlt CrRTHCaR THERE OH

afeios @ wate facies WN Ta |

CA aais ceit, 2 Savas fowa ay Gee Sacer aH

TH NST Bice SACS GAA AG GG YH IMB! MS ay

catér: = gare 10-5.2 Adiga, yrs 2 enieca a ae CoRACAACTT

Ams SAA |

p=(5 + R) (10-5.3)

cat Jee Sar ba ora 3s coecea CA TS RAT

Ca aa R=Re=ri gear feeicen cre yac7

p=, (10-5,4)

SEC Calera Hla as Tos ise, Corel FAC A CRIA

p= 2, (10-5.5)

e\rt; (1) 16cm ae aie cn gan U-ae camara (U-tube

manometer) AHA! ACoA Gacea AT 0.80 g/cm? @ Aces YS ARG
eed 20e7 1.5mm sa Jarra Sa ABUT FSP CVsaAs Fo

A

~U

9.13 fea

farce 280 Abo 23.5 dyn/cm ; 7am wana fous ae abe eta
ober 47 dyn/cm. 1

(2) cea ma aera 10cm fae 1 mm Wer wets aR Ta
os Face! WNT FT 751.0 mmHg wee Ferra fewa 57

3G? ( Geta Ay 0.96 g/cm® 6 aaa Abi 60 dyn/cm).

[Baas 759.9 mm Hg).
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(3) 3cm 6 4cm arites area Ye ger na eH Oem are
ee (10.13 for cry) | | Carers faceterea awera are ae ?

[Seas 12cm]

10-6. CBfewi (Capillarity) | 2eien sfc Cotes ace
(capillary tube) Savy G31 7 ATM ATS Bio Fa) | STAT
it Ga ahr Awole Sam wets! soa cals an aT
BUA ACT A ae ets 1 oR Gate acre four onm
Tim TA AT TS AY BA, a OS Sorz eh) ak sara

4___[P
a AEE
R ere

f SEES

fZ=

10.14 Toa

Aloe Bovey AM MI Se ONS, MCSA CSM GCI | | AITOA FA CaM

fwa Tacs Tee wie 2ecw eer oF Bac Sora Sion Gorcaa alors

FAA ACL! « eernica cami aa afer faa oer crit Soca

CPCS MICA Al ; CHa CAUeTMTToA Grav FN TA |

— Gapherererar sear ores co ah fan aa SIR] BSS GTN BCAA

Seo Biante | Sara araat fas qn Vea *

(s) Cate agian ses AisT IH, wae Sat | BoA

TA CTA Set fee Bea |

(2) Caer YS ABA VTHYCSA YAM Caw LATS STH |

Sawa ACH Sacra fares SA OF VF CAI SM HAST | Sa

wore acer fam afecae lace ca A Storm |

(0) cm mb want Cam Som feria ae ater

CICS t :

24
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10-6.1. "ate, SET 6 MMS 1 ~eT AMiE <

Crean wets wy tam faite cai aa giace sia

ore CANS Say AA YI Ca asd MO By SA As

(10.14 foma Puen) 1 amie Care ware Tous Tres viiaca |

8 fas sixaa cr on P fags ca aha is wk WERE

TAS cee aes wal ae PC ak fee Sa mT alec P

faqs wed a sion Gem alow PA sie seo!

P-a far SON SFA era POS Sac Gaegel Gore aa

AM ok Gorey Crore sia P-ose ways GAA STA GAA

amy 2804 PC @ PAY AG! Gat Nessa fom Sco] SH

Rea | «Sa ES P Taare Grae ala PR-at SAw aise |

PA 6 PC-3 sicates Ty @ Cara TS CIC AT

PR-sg fwe faa @iacqi PR wana aigae afore nc,

feurme aiers oa! Wea Ae wr mH Ca Blow

enfaca afer atom Gera Giord! PA>PC Rem 03% BAS

TAC | | ACC ATE Mar 90° BTR RIG BST |

PA (SAM) SPC (Hels) SacI CI a O° Req RAE

BS AA LF GPS) Zz |

PR wae fourda Tacs aac can 73 Alem Tacs face

attacd | PC, PAA SMA ATS Alacer = KCaTea 90° BC

cit xa ea) «FH SG OTA RIT 140° 1 waa PC

(ARATE) PA (QAM) VP AAS IW |

CH CHA, AAA SAAT Gre Alhecws alse ica] 6 6°-F

THOS AA, OA GAA Sa AAS aAiecws enter 180°-a Tacs

AA! AWM CHA Saal S Srcaa Tce Vea, Tewla cara Gai |

RTS SUPA ae STS or TSM Os IN EA

TWA PACS BAA | |

10-6.2. Cafes acm wacMa eS arm) Cele aT OH
TH GAAS OAM COMA A ATA >? as Sara Sex facws xara afar

SH AA Cie CORA 6 AIS Cian aA) «6 afsaa eda

BA SR Sa aay aio | GMT aT Reem Gen aM te Tea
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war oS Siem Gra asi Bere yésr mG! yhoo

SHRI STA wr a ae a oafen cre (aqEins)
SBSH OA, AA GS AMC AMSA Sey TACHA GACH OM CHICA |

fey ~rfam fos arena a Cremcmt AI Sa AS TTS

BTA 6S, a akon faa Sra Gera Bis aces ~ef

ar Sa aby GA BOTA A UA UE MRSA Tas

Biase Slace asi Galen waa ea of CAA wy

Comey ANA BACH GN CTT TA AlABo] Sel AC Gd Wa

AT SICA |

wens cit Sacer eC Ga ATI WICH, GAL CHAT

SUC WANA wae oan olam ara 8% cae (hydrostatic

pressure) AMA Saas Otam Gora oleae oa! ~ricTT

wry otha Sat cmb faaget Gr OF comeiae Were AA

Revel ATA BA |

aim @ ca aoa Pafenifea aeIcane Colne ACT SAAT

eh FT BA WM Crem IH MICA Ae SA CoA

OSs CHU PBlorte o5G, PorGU ys, 8 GA-WCA ic

Ml Wl yoo > Yer Bee, aloris se aA SAM

ata oon visa ceface oifaca, uate Sara m aien Chars |

¥ eg < Ye, Re Bam fareie fam Beal Cex CHEE

sat TS 4 yigt a felonies ay! wee 2R0

Sam encna fats || CaCI CHEBH Ba Slorrs cHarve aiaTeCra

ATA A | HOTS CHE COATS FATA uta aen aT Y¥ sG~ 167 7sL

ROA GAA GTA 15, GA ¥gg ~ YLG< 7SL SOM SIel AA aS |

10-6.8. 2afas ACH GAM SSI Blea! wes 90°-4 BT

stem wae Cais ace Sora fora | «= FOI Gera TEA FN TS |

10.15 for Gar Ses COMI asiD Coins Te CHa SAAS

giaara yfeery aren Aca TT SAS AH She Se | ACH PTY

r, Qae Bq Go Gat MCI I< 90° 1 ACH SAM YTOM LACS

h Gos Bie antec wae AD>r weer ace Teor ca

ERS R=r[oosd ArT Cet AT Se a ATH
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ares A eae Gael aswel fas Tacs Garena fours X faqs

ay Pm Mel GA Gacy fas aqua sien A>PI

AR TSO GAC ers aes oyolas Gea Verge Y faqs

C4 Al ASH, CAC TAY p LETH,

A=P+hpg

105.5 ym GPT Awe Ya MOT CAAT BOT p=2,/R

(arora aA) | ac p=A-P=hpg, a Ao Tre

R=r/cos @

-=_ a= om =e Ge at Seas ew eae ww ee jw ees =

10.15 fou

[ fora T EIA y *ferw Bere )

2y cos 8

r

. 2

. 27 cos 8

a I ss «pg
_ hpg

a y 2 cos @

(10-6.1)

(10-6.2)

Tae", ATT Gara Got AI Aa ae fem sca CRIN

an fo siame « aS orem Ta! A Se Ba MTT

CT 2or 1 a a CEreHiG ate oss Sos GRIT: as

a ee oa ly AH Oo! oafelan «6 ame
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Cmyees AT e fats acer ora GAIT ATG AHA AT
Grea freed Coney 2nr y cos aca wae Bem en fae
TACs AH Ga Sia wr*hpg | ATCT AN Aa, Beye

Zar »y COS O=ar*hpg FI y=rhpg/2 cos @ |

O=0° RBH cosPm1 | aACRG

y= z rhog (10-6,3)

10.15 fea XY yas orm kA efamie fey X-07 Sora)

BH OY CT GE! See Aaa BET aT GT OBE Cet

H=0° Bary X-aF Oa GS WASA=(r BNC rv Boo

CRUTT = STASA)—(r Treads 9 seenesa BMASA)— ar? - gar?

=<grr® | ACH Bee nr? | WSaF oF WMHSAA GaN ATT

sr OHS SAAT ATT | FSM oF GAA war ofa siacw

Ram Ah-og MCh t hr ARCS BBA «Ones 10-6.3 Aalgae

RRA MIGIAA

y= i rpg (h+3r) (10-6.4)

25°C Geum ate iT oe 72dyn/em: 1mm AH

TH Se VHA Giorq 10-6.3 assay aepica SA TA Bt

3comi aR 7r/3=0.017 cm i Ane SORT 7/3 Brom

Siac AcE FH 0.6% 1 A MAS AZ BAC aceW Bae FT TAI

CoHorm fe Seow Slave 10-6 3 aaleay RATS CT A ORS

oma fafen ama ac ost wae Ci Axr yore Tea

aia i Seoe fer aise seca, ta Geo age aor

wa) Axr= fea aie, a arses ocas AAA ‘aac A -

(Jurin’s law) afm Gary on aa; fegarersic wr cntes

hate Bq ama foe 2a Tee AM AS GIO ACS Us

UWS SS ws ay, Ba cue acer Groriaw Canys cmersa

SIS GH A |

wre, O° @ r<h/5 Barr Brains SI CS Fes

Sriaces Vey ser sy Ba AA Wey (Ferguson) w&-

Sra fang Siam crsdacen hay Cais se BUCA |
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r lr?l+30-5 pat (10-6.5)

r Uae AW recA fa Te sera Awa (Sugden) Gala ila

Ay Pacey | «fey a HAC SIGS WH WA AS wea

Te BH .

|

ig
10.16 Toa

10-6.4. =sicea Cotas acm otrata ata | 10.16 fora ora

AT GPT CHT LSNCS | | FISH SETS Aaa Towra wala TMA 4

face | aware fos face ona fours X faqoe cam P ages

coe A RAOS lpg ais cet eat Ok eer 2y/Ri AH

ary r a ~etay oO ae we WS T=Rceosdi FWA

rhpg
2 cos @

@y) 10-6.2 maigacay Ales BSN! MICS AT WT AH

Sor wa fe nares aioe stem france |

— :10-6.5. NR aH) cM Cos aC Gr AeTA (h) Shaw

Aa, SAI Cras aay Bool ay GAs GH STW, SR Vara

fe S80 > OCR Te Te Tew we TS Grazr THs

wre wafers, fos Goa am atu) aay Gee A (A<h)

e Teer wid R Bw, Te ye NOT cas CART

Hpg=27/R A) OU AR, AT AW A BR SG ACY!

wie far a sinc Hx R qoreer fee ence |

10-66. Cea! Tica Gam ate) Ay coeTs mice eaiaaO! ae

a aH! CaMTa are r Shee, com Tea Caer aes ate AeA
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St GM Gl r aries aeons fate ai Ta

AMAT? Via Sara 7a ce Talay wai wen abo feu

2y/r Cocaa Viva faces onfaca: «6B core Towraa Gaver BIC

SN G1 Cad h wel as oy eect wae r <A SBT

hpg=2y/r QA h=2y/rpg (10-6.6)

maa Teor Sata wee A score cit sec com fra

GIT Alert Se Was Wir Gas oA wmose afta

ACS AT |

OFS BA 2 NCA SN A TSS MAS GAA mA SAA

Rises 1 ACR SA COIS IN Maa Toor CaM KA A

CANTY ST Sl Gaara Tacs Ga za Sariaya foer ase

Towra Alzca CUCAA ACSW ALA BA |

oh | cea ara faa face 0.2 mm BPs asl com UTE!

aa fea nals sonia ger com fen oma wr giect? eta
“ool 72 dyn/cm |

OBE TIO BAS BATS com wT sR TIE aac Nee
SA OLS CRA HA SAS ZaCA fs wT FaNAM Fa |

[ Ga : 7.3 cm]

10-6.7. Ce@fates aap (Capillary curve) | GAA GA ATS

ANS SPS TULA MACS AG AB AAS YI ACSA Seo BlSorw

CAM wresT aay (trace) asi fara eect qs seeq |

Sarees CHS Ae ACT |
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10.17 fora eka can Crea RAE! | (TTS Zerw TR TCA Ae

equine | fale ae cena Gace aqeins oa aom Grca

os at Taye yaieg sien xo aqgins 6 y-oe “IVI
Corsa Tres cen cr Coles sen GaP a eM fez;

GUT WAKE x. y | P Taye acear els x-CewA AS yy Ca

siacy ae ds 2 EA et Bone eer dyfds=sin % BUA |

fora Scar P Taare Caters area zee armed r=ds/dy |

P faqs Gan mer Awl cata, uele foma, SUT r wat

CEM BTSAT oo | THAT PLS AS GE MOM CoA CAA

p=y/r.

P-3 Mixcl CON A RATHI TS GSINS Sar ACSA GS SCH AM Co

A aq ear P faye wan cba Tos TS cay Aa Ucos

ypg Fa | oe

¥PB . re Y dy” ds
a gpy dy=y sin y dy
v ¢

. [ sexu f y sin $ dy
0 0

iyay sin y &

Tq ¢gpy?=y (1—cos ) (10-6.7)

y aR yp cont frm axe Cais scam alla

ANS UG GA ACSA M Ahem Gra C fay we Glows « 7

monica] BATH, C-CH Y= a/2-1 C-cH yyy, Talay me

42 P Yat =y { 1-Cos (7/2—9) }=y (1 - sin 8)

omnia O° Bare

” yu® =2y /gp

WS CA AUR a-cae Rie cafe C fee y= a 0
StI | | SAT

4&P Ya =y { 1-cos (a—-9)}

10-7. Bbia ani wom nia wz Sra Gea

eeace | «Barcea feuln @ awla et Ge CET SM SH AH
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feos Goryfers Sa my arcs acs; wela Grains can

6 oeberia STE Ay sea, Aeie TOA CHT ATS 6 HA SieS

US 1 AC Sa BH Uy GM Was ems ASA Hit ATs |

ORT HE HE NTO SNAl Sa a wa! iss wan mB

ATC enisute Sk] CAAT Fa ABA, Awe Res Bow AH

Wate | TCA TO Peele Conca fog cal sm aA, WA

CA HA GSA 6 MCS TAA TE GAONS SM IA

CHE MF |

faten Goraater ace onan Tacs scasic SIC Fie :

(>) CUTS ACHAT ATS,

(2) FG Qhor Wares,

(0) Jacra bay cora-Caaas TIT,

:

i

10.18 for

48) Geol GPieral,

(&) Qent ARIS,

(vy) mgaty AIC |

en nets Pewter 6 coraats ores Borat



378 | omicda 4s

10-7.1. Cofas acer WSCA (Capillary rise method) |

AAS SAM SHA SAA QVM KG, Belle BS ACW AWACKT

moreicers CEIs, Beer Cabs ACH AI Seiwa OR FACET

TIM AA Gey AN Comal, Alas ae ART AMAT AY ATE

BIUGA AA HASTA |

10.18 feta C cba Aa | nora wen ugha se eat area Sr
(G) aT | ae Tes AO] Slam ws | absEA Sa wsio

me eM ac Tas fos Wale VASA SrA Acta ACK Ghocsa tw

sy cet Sem oes oes amen, I aa by fag sian ona

OTA ALAS VACA AACS FSUTA AY Wen Gacera Tos yew ACs |

Grete NASCSCM MNoSea VYSAs Bie Sacer aero Tawoy

fay GTA Siam AC AAT GSI WI We | «MAAS Gat

AMSA MASSA SOA AL WMA GHIA BA Masse FF

OTA Mot Shi AAG wt eM BATA sion wT

aloaw yalacs Gxt UA TT ae BaCHA NOMA aCe AT

(=2r) afer xa 1 10-6.4 Alsace ARI y MEM TCI! Saal

circ (ae Sarasa iaror fays uyeine wim Gorag

CAC) Gay lH “/h Byrtcsr Gor farsa srq (10-6.5. Aatpe) |

moira] 6 = 0° a Sarat SAA Clie HAST ZETA

V=ar® (sec +2 tan® 0—2 sec® 0)

ACRE

yo sk {h+r (sec 643 tan® 6-2 sec® Oy (10-7.1)

rih SATS TW AA Ya SAE Flot Ti, FAI ww ze

GAT MHSCH CHCA Gel LA STC A |

o Sona y-a TASaCaTON ATA NBC BBC Cava Boa a ACA

few unqe, farm sian com a off areta smell efec

biacd T « faeces ya ASS BTS Seq! «SEIU! Baw UAE

scrsie aaa Mee, aN (>) ~CeT AS ST A es,

(2) ACH Wem Fas ort wy @ (0) Sat ciiascAT

CIS] A SA 1 GO AI BA »-a Hiss TMA Mero Cains aces

WI Coys aA |
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Corsa ayy Age So wc Cols ACH WaT By

apie 1 Fae minahowgey Ga yaio eran Saree ; eraticet

SAC TAG SANA WASA SAT | «Ba eslors ace Grane coy

TVR SA We h=O a ea ace fours Gan oy oraz

TS GIST UCB ak yocs coeila ea coe eae KR Sat ares

ane Sati p=2y/R AeA wan » AEA BAH Feary

MSP Fy ASA AR R Mies sa |

sfeacaa Getty ( Ferguson’s method )| fastafers ar

OHSAS ALA ACH ATA GAM ACH OS ey FeTS cosy ASM

TY MSY GAAS AISA AYA Gy] TA ATSAS GENs ahaa

—h

Li Cc

=>

ligB lig: A

10.19 toa

afereraa Ae sacs TAl Aes TE 10.19 fo ora

eee oC aren tas a; M coma; P ce APRA

Be: LL’ afewas oenrears cobs sath

Tera WAC SRpets Ara facapen Siacer ren BA, O mM

GA P CHANG CHA SICA MMT BATA |

2ar.y Cos g = p.nt? (r= AA are ) (10-7.2)

O Sin Mist p SrA y MSM TT |
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bora MAA 6S Gory Baca Sora stern *iaios 1 aw

WH WAS BA TW BAS mm? 1 A =0° se AAA WA 1 mm-0F

Bq RACH BH CIM SAAT TA

WY AA SHH FS SAH TB BVIAS TM ATH | SLB CHA

BiG C ACH SIA AEA CMA MOT SIS A @ AtiaceT

RO SNS BA MW! WAT Gor Caer Awl GE |

ACA CAT CAI AMI B eras at aw nasa Baca, A Gacew

@ apeha >omicaey Gocag 0° sata, A GAC SPSITS AT

TABI ME

2ary,t nr yap=p.ar*

a Yap aPl— ya

10-7.2. 4B CMRISta WelCazT (Sessile drop method) | @ A

Carers FCT 90°-T Cael, MYBiNS AISA ACSA Gl SICA WG

esis ceo afem cana obo 6 >a Gert aka Sn A |

10.20 fea GEA oste CB Tec (meridional section) CFA

zee | cacwa Getor Tey Te el we aa, 2 OCH CEM

GAC CY AHA FA CHG SAIS VE |

fora O, O' o& afort BCH Say 8s fos Ta 6 Tos Gory

gatc fog | A.B OFA oR Sa aay gate fag i Ow

THY MAM x-TH GYSAS 6 yew loa Tees eM CRT AF

SNS x,y 1 OF See Ca SS crea ; Cae aor AMY Ro

MN WS 1 ACS COMA BCT FSS Brey R, var Cary Uloary R, |

0-05 CA Po, ACS Pa, Route RAMA

Px-Pamr(z:*R,)
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Pa - Pog pry (p, = GARR GTR)

Po- Po’ =2y/R,

Pa-Po'=2 pay (65 = SICH AEC WI BTW)

eq, Py- Pp=(P,- Po'+(Po- Po')-\Pp- Po’)

27 +» (a+ x)77 —t ~ +8 (ey - —Ps)y

2y
“Rt sey [Pi—PaTMp tate | (10-7.3)

Sue TACHSH Aaa AMIS | BASE Alea Baa Be cor

SA | ART CHCA AAT ANAT ASS Aa, [Fy Cho Soray ycha

TTC ANG MA ANS ASA! GG MEA aes AW Bae

STAM SCA! AS AAI FA AVA |

O-% Be 7 ATS WH Ry = aa

y (eed) -en

RoR, WH 1/R, ok Gaara 1/R, Boom sian ng

y/R, = gpy

AARATS AHA MOS X-AHT HCH ys CHT Baca, LAL ds A-0S

LIT Wey ZAC

1 dp dy dy any 10-6.7 cre)Ro as dy ds =siny 3, ( BOT Cre)

qSaq y sin pdy—gpy dy

a f vsinsas- f gpy dy

a oy (L—cos #) = 4% gpy* (10-7.4)

SUOCMECHA TUA P faqs p= 90° oR yah Ree

y=y Sph® (10-7.5)
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AE CHAT IS HER NSS Ef WIA CRIA p= mma 6 |
Chit Goo H Zeca 10-7.4 aslleaa zerw mz

y (l—cos 0)=4 gpit® (10-7,6)

a cos 0 = 5 Hf : (10-7.7)

O ACT | |

10-7.5 Alea BAS y, OAs 221 etiam 10-7.6 AFA VCS

6G AW Raat ay SoA Bou (A, a Sha —rls

QA Uw (Velie or VpSiIs Bri Aaoca AP) CHE Sea BATS

abbr Goraa Scrat wel way (h) TiS eA BE Peers aM AA

CRA OSS Bag Tare ae Zeer |

A ater Sry Sart A aw Vera SA Apel *ahasA ©

BPs qs! ACIS Ms ase Boa Acs, wae AH

CA OF WA ase CM Ae WAS! Gs CHCH-

fA BT Te yA sie sr TT aM aecTH

foraa sien chor Goa foe seca “ef SqTeA aT Bem

Mfoms mba weet (Gauss eye-piece)-fams wel wWetE-

carn fara Ala SA! | a NNSA MOT ASTD COM As @ CUT

faodive oneeicaa Teor ATS ASM BA ATS WECSCBIA

CHA ACH 45° BML AANA MCB 1 «MACHT SS GPSS sia

Aes SR! cam fan mericay foo wpetas wcensala cele,

CAR MASCHIA SHAM WM ATA oA wae req wppins

SA GWiceAl, GMA AP AM Bare alwesiens ween WAS

OHS AA GAM wiesr Gel ASI! Ba BPE wee

CRN WEAN! GR AMA MS ABM, SA CHO AMAM Wecscsiri

Siem 6 SIMNEM Bor Toca WTA TA Blac MACACA

ye GTM MS BGA mem Meat H maw cacao

¥ TAN Gas Tora ceo aw “ef Servs wer |

y 6 9 AB 10-7.5 6 10-7.6 aller Bis METS RR,

Chom Goat Ga AAS WN LAE! Ae WA TM Re aA

BAA OAM SA Cl APT GU AG BA OR a Tay
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TOR TSC UH OR Rot GTA R, ye Beonwe Sa aT a
ceil Fa TW ye we) Ve Cte @ oRtiT

JST ATSTAS APY rv Vora h? = 2y/gp my BM

n= 2% + roe (2rlee)"
gp r

Ratt | 2rige=h® xiam Goraa aleacea urfacea fats oH

Os Met TCA 2y/ee-qa os LH TA MEM IR! F we

POM OFS 1 GT ata eM Cag wa ase ones aA

MEM AAT BAVA YA Blac 2y/g0-3 aI sews Pe aT

25) BRCS y» TEA Sa BA A/r-ag Tater ara Ts “fe waar

BE AMIte ABS TORE |

0<90° gacHe Gocaa AAS Yio TA SN TA) wy cH

VPSIAF AISA WANS ATA PMR Gara fac TY FAM AW yey

a Bias BI (10.21 oa) 1 aaa apt Tareq fay (0)

cece iy Se y-oep Gocaa Trcs eTacwe Baca | Ora Hae

TNT WS MSHI ARIA AlAMTA SA Saar oeaA MTA

AISA BLOM ACSA TEM TAF |

AG oe TN Jaw asa WAC TS cAI Flac AALS STA

BA AGN MH! Am fae ASS WA Far BawTe

enaie aaccd Cait ake omer | afr IGT 7 © O MRCS ay CH
Aa Sn gba | amo wee Gia Talks afolen a

Pian Gace TW Fa SF |
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10-7.8. JUcwa bam CHA-CaAay ERCS—Acasicas Sita
( Maximum bubble pressure or Jager’s method) | «@ S°1cq

oabedy car otis GIA FL A we MO Fora feo

AAA SAT CUA-CAMN FS VETS MCA GA AlN Gacy wort

qian Fa aa, Pita ania WAST SAA! ae 0.5 mm

BCAA ATS MS GSo CHIMP ToT AGS Gace GAT TA ACA

fourar sera Alcan corey Ok GSA LEN WABA | GAA MICHA

aA GIS: Scm Rex SM; Ae Gay A ANA A sea

Cars Coles Tes nigew AIC |

10.22 toca atias Tee crenmy Beare WW CaTem cater coin

sian oe arm sn! Same DCBA tates aC TA ACS AA

Ty SS Cll BWA Giesce at sam FH A Wy ees

B| Px--

/ p¥o Ne See

ar toy ee
Be | =e moro
Bas:

10.22 fea

aig Rare A ama Eica ercerl Rio] Cae EA | Rew casa

Cre Cow Mrs Alan at 4-7 Aca one Sat |
CHAT M-ar ACH SR COA KS 1 KW TSA Gill CITA

FLT TT TW CG ACF CON GA caren ar Gxq esi com



oS0TA 385

HAG et SS ets CAE caters xa sa sew A BETS fafa
SEAT GIA HAS CUA AMSTS as

A Sigaa Aaa Facet sare r, ee Sara fours cre alecsa

Cay GCM] «2y/r, citi A aabedy warm A, were

qsce MA p, GF BU wT 6 Py Aye cr Bea,

FECHA Wart CeI Pot+h.pigi cop M-al GAH TAY p,
OX CBA Fe Acer Boom say acow hk, zerm, fooua om

Poth,peei DASA

2y/1, = (Po + hepog)— (Po +h p18)

Tl y=58To (Aap. —hyp,) (10-7.8)

ry Uh AHA WN r-aa AIT TA AIA Bere ae Grn

ya Tears TA Ae TAS) fee r,s aCe APA ATTA

a bt A | Nc Am forte r, art APIA ANA A Bae

arg Gaa Grae fasa aa, adie r,=—f(r)i Tey fir)-07

JA Sa A MBX y-7 Taare AACA 10-7.8 Adler ect SM

ASA LA AMS ABE GACT flr)-0m A awe vin Goat Aslteaces

AR Ye GACT » Si FT oc! Talon Geom vse orca

oom, 2 fafer oper acm aU Gr sacs ok Goncea

FSS AHA Bers Mc | «fale Seer alee sea ABvIA Gers)

O GTA WBS ZAR |

BAT cay Cae cata APs TCT MAHA AT AS AR

CI Ba AI y-a TRACOM TIMMAA GS AAA GV TAA |

safwaa (Schroedinger) CHY@ATeA CA FACWA SAN Coe CAqT

P, SAC TAS pr, FACHA TOCA WIAA WE ps @ AA FA

amare ° Sate, ae h= pip, — padg tara

2 1 (r\?

yoare[i-g-E-a li) |
seta. fafen cara r-oa faces face sit oe aaileaa ecHICN

SIA PY MSN AA |

MASc SSFl a Wicd Arcwera (Sugden) SBE AIH

me 1 feta gers corre at xiam Seq area 10-7.3 alteae

25
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fom facts sfancea | SICASS CHTA O ASA AA CHEE

SA QA | | SCBA Arse Tae ACH Fe TVA |

10.23 Toma Gacaa Teer acaa yea aioe ase FCA AVG

THOR OPM AAATS | GAM COST ATSTe AceA Towra oI P was

10.23 Tea

aia P,| Ata wee sacra A feyre gu are Ri, Rs,

SACHA TAS pr, JUHA (SSCA WA TTY po, p=pr— Ps MR t=

TAA GIT Sosy CHGS ATH

»( > + A )= fewer BI —aeCay GTM
1

=(P+gp,t)—(P, + pif)

ql vy (at ge) teeteP- Po.
R, R, |

qacwa Tanon faq B-0e R,=R, =) via

2” poY =P -P

2y me 2?Ve te OE + eer 2+ gee
[z=Y-t]

BIC BA y (1/R, + 1/Ry)= gph fata gph =2y/b+ gpz

aq helt 4 eet 47, -(10-7.9)
gpb b

QU BI 2y/gp=a" fates |
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10-7.9 safkeacery Oyler (symbols) ef fae BI wR

WAS | CACHA FRSA Atay Tewcaa si Pe afeca P, seer,

ACTA ASE A Taye oca wives gph | a atetS ware wy

e som frm fais 1 Pon qerra eee z wa faneT

faqs FS APTA 61 Pw TRA MA VA «OP OaMAaTH A, b

OA 2 ATA | AAA ACMA ATA ret Seery TA Sars

Corts r/a®* Tra 91 siaca we

_a*X=— (10-7,10)

r rgr2zob
¥7hta bag (10-7.11)

eit api co Tafa Zea AT FeCHT ATA ACH ACT

ANY os afar Ker 28, aq Gey 2y/r=gph A
r=q*/h |

10-7.11 Aaleacy r Arca ACH JAH soc Jaca @ Maplin

wares Ae Aes amylase ora fates aq @ Sac r/a

Para i Tewa IN APR FTA Ge SG UTE Cone

qqaneca | fates sie h, b, X 6 r/X-08 IA Pee |

aracere! (Bashforth) @ ww (Adams) d/a-a fas

ww Sara Real (corresponding) r/b @ 2/b-% Sie seMa

SANSA 1 SSA ANAM S/aa Ba AA r/X BS AVA GA

10-7.11 asfieaq Tem MEM STH I

rth _rhgpYat 3, atam

y=i gph X (10-7.12)

NTA CH AA r/a-a AMS TCA FLA MA FNS AWhorw

aia, r/X saan catfen site, oes wm an r/X GaN

xem gan fafen zai 8 want fours orm Mines AIHA

aati meer r/a-on fates ara r/X- cas sicaa ole

SRG Ares Ace 4S COMia Bia |
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Ss, LE Tiers BAOS Ce AA Faw Ts srg Talo

ebta Ol Ae MN Sm fer RA! ATC MBE A TrS

aaa acer feocar Tacs crn aw ale FaCHe AIG CCRT ACF

d CBI BA, SA ACA CH WA YI AY ACA Jaw faieey seara

wy @ Brews 90°, Sele Baws BA ACA BCAA AWA ass

TLC TS aA VATA 1 3.5 mm BPN AH g-0F AA

aT 160° |

10.24 Toa

ome obese car ase velo it fafer aaa

AHA TNT ASS FCW SICA FAT BMS MR AURA

AAW Ce ARC GAM AA AHA MEN WE |

ates ary 10.24 Tom crea Beare wabeiig wae A onTA

a1 «Boog OeHe (temperature bath); Gea AR Seo

Sars aa fet arn aa «6C 8 *D fafen ancaa Coles aa;

BzeHy tO TWA A 3mm 6 Bayer 0.1-0.2 mm sera oa

RH am gis ww wae Ganea fap one ass UEiNe wa |

Tr Wee 71 zacan fel fem Aa yy Sm, az

Ce D felon four Tam sv sam cea Ca Da aatics

Ty MAY LA, Guloa Srcsisa WI Cia Tas cea M,A

aca Towra ay ary! N mney am ace; Sam ACF
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aT ae Aq 3a P tem om was AS Alea slam crem

WA! O MEE aloe A Wer Bera eae 4-4 Tews AWE

BIN Bard | «@are C a D-& aie crm orn fem alan xecs

AY BTA ACTA TNT FV I Bia | | FAH NVC CHATCT OAT

CHA CAIN BS LA GR Calas Bz |

MT AS p= SAA TY — APT WAS! CHITA MATSM FAT CHA

CTI p=geH FA cI BAA! Aa yocs 1, 2 ars fem

facet em Beta) Gana Tawa acat amd rr, 6 r,, GR FAT

CAY CAIN AISTA Pp, —gpH, 6 pa—gpH, |

geH, Yio Icom Gea! ast akan ae yee see

QA Fy SH SIA, G Vib FA ILM ACSA AOA Bey 1 AMG

GE WMA OTF STA go, FA AM aa (10-7.9 Aatsqe) |

TGA

3

gpH,=gptt+gph, 7 Hyntthat+5 (10-7.10 aaiteze)
p

wage H,=t+a*]/X, |

1 1 H,-H

Hy Hama® (yy) 9 = Ty Ty,
(10-7.13)

as wile ¥,=<r, 6 X,=r, waM 22-7 FIA mem

a1 «8 Wa AA r,/a eo rila aia Bam wAaceA AAA

ear 7, /X, @ r_/X_-a Saas Hace eA RN RWS AY, ©

X, MM WX Sal Baa 10-7.13 asleara sac a°-ay BIC

OU TA Wl MEN TH! 2-7 ak ALA GAM r./a © r./a Wea

siam omnata 2806 7,/X, 6 re/X,, Bee X, @ Xs, fam a*-ea

GAG FA MA MSN AA! BAST LS AST Biscay a®-0y Bey

Tara Gara *iAaGA OGM BA | a? —2y/ep WAT ARLA Sw

y Tere ae | (ater facts a ya ew ator opie a |

e& Goce Aw 20°C Seer art UIA mNeMtecera 72.91

dyn/cm |

10-7.4 C@teta Sta atfotai (Drop weight method) | 22x

FAUST 2B cae FHS CMe CaCHA RTE AZ ae Race ai co
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BAA ASS Tra oA Sa Tim »y MeN aa! “PCA STA

WAS FA A |

AY ATA TA MS MS MBG A eae Tec, Blas een

aria visa more fos sey Caza sora 10.25 fom ae ZA!

. 10,25 Toa

Gia Gos fea eaca we wa faa Tee corecsea TH |

easy wea oy Borat wer TAA MONA SIA AQ SVM CPU

UTAM ACG

TA Se Sa Mara caer wef STONE CHAICA ACoA APY

reer cho Gera abirat aa Gayl wa Qryrt GOR

ea mg! AAC Chora Fafaes ore afm Sara fem Coors

wl TH1 Gan waa wor feorsa Tres coat Oe y/r i

Ba Ga CHOTA ACTS Vey Coat ar?.y/r Aa Taco Tacs Tem

RA! way :

Qrry = tr®y/r+ meg

Ql awry =mg (10-7.14)

ower ASS A 1 AIT sey alsa Cr Tete Alaa

Atacs yore or mM SSM 4-0T Base Aw Bact WAFS GAs

TSS Bl AI Gael ass yr sec ose Aa fafeny Saw

PACS ALIS APC CHA MWA, SIA ACPA

Va ae (10-7.15)
Yo Ms

CHAT Fe AST GEL TASHA SA CSA VA | aes, SAH 2
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V SAS mn, AGS TO SAH ke GACT BY p, SUT

Vp, =n, \ Teele CIC SALA Vp,=—nym, | ASR

Ba pit ws a (10-7.16)

Tater ompera aac oR sam slaw a ole TAG
SF |

mS GT eraT Fee wor ahs ee aie

(Harkins) 6 area (Brown) afsq afamcen 1 Serra ate Tog)

OPIS G fog mates | Acasa TA eac6 Talay om Sasa V,

Ce mg. Saad NBA y STAT p OR Alaa AA Bee 7 BVH

CAM AA

mg=fir, 7, V, p)

Goa Tera TH ATA AACS Aer! wad welwcsa aleyion

r°y¥V* p* acm Tafaca wan AdlsIa Baca

MLT-* = L* (MT-*)¥ (L3)* (ML-*)".

gre M-a4 TIM a2 3S04 Afera AZ

l=y+u

Le T BS BALA M2
l=x+3z—3u

ayy —2= —2y.

wey y=l,u=0 a z=(1-x)/3, seis

mg =f (r= y.Vir-zls )

=f vf (rt~1 p-te-1ia )

eryhy (a) -r7¢ (4s) (10,7-17)

ryGI TO mg-F aM ae Vir? sren-Taela at |

amie @ aia fafen BAT ae Mam ecwEIsie Race May
Sara ceo cee Carcwa me 6 V ACM @ Bat Gc Sarera

obo alee WaT! or ST MA AAS Vir? wR g (Vir?)-m

TA MGR CHA, OAC Vir®- SHS OS Cole Blam AS GIN CRT I

Biiate fate oar ate Sam crew wana Vi/r®- > Ae oem |
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Bei RaCw AAS FA GA A GAA WHA AAI A A CA

bora sr ASA «Ge Cee Vir? cHiace FH, OR OF TTA

db BS OQ A TN AA AACS CHAN SA = - ACE AIAN BA

ory =mg (10-7.18)

(10-7.14 ATA GA 1)

Vir? @ > MAM AT wes zeae! = V/r® 10.29 x86 0.570

fe area ¢-ar afsaéa 4.170 28S 3.764 mie TAI

V/r? = 10.29 ve 6=4.170, wae Vir? =1.555 S8tH b= 3.764 |

21 ware rN aa 10-7.14 aalleacos Atacsa yore 7 A BAM 40g

TS BAM Fa CHA Cael MPH TT |

OQ ASA ASA SABE ASSO] HABE 8

(>) ACM TA UPSis 6 aq v*ifaera antace ;

(2) Ar Geo mabsrarcea Sifsatsw anteca ;

(0) arm yaa arene 1 mm Z8cq 1 cm-ay Hees BAVA ;

(8) Acar qe foe corenara Becw Bata; AlacA TOT UTS

qToea |

__———

A B

: 10.26 fou

ef Orca ores sen yw yew) sem ~MCaCH

Borg free a Fal OTS ATG Farry ¥ |

10-7.5. Qara MNtElCas (Balance methods) | eila Way

or Wy Meee HM AT TOT (F) ANS, (AX) GA
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T (1) Sol Gar ef Be Gay za06 Gz aes ABS a

AAT HASTA BA SIR TSN WN AWW] Gea AACN MN SA |

(%) ATS MSA WAV (Plate method)! @ faq ATef
ARC CHT SAMA SUA TAC SECA, GAT Bern HfaSey ATS

mea aM Tas wapoins « seu fes ew afem facom Area

VAS Gas TA Bos TA (10.26 fon) 1 a8 agra Boa or

ATOTS MM GATS JS AM LA! esZ~ AG ona Cay AB Gar

os Higa Siam nate Sayze ase wbTea Som Aen ea TSA

FI BCS BCS SATA SleaA A AG AMSA BTS ees FAs

ANGTSCAA GACT GAA MCSA TAC ATM ATSa Ves Bcw Sores

Gla Gar @ MCSA Toa lf YUCAT BUICAT ee SAA MTS

Ze GAM AMSA! QF BABA GA BIN Gey wey oa

AGA Als GAA AVVO AIGA ATS BAA aIOea aay atetas

SA mg, Aor Atal (perimeter) 2 (J+ 1) Ge "PIC 6 BACH

mg=2y (1+?) cos @. . (10-7.19)

6=0° Bata y CHEM Ste AA ; AACA SiN MM TAT |

once Tata Tear Sacea borer Tart ater Gea oic7a (buoyancy)

oN SA ale WS SH al! Srariens Sawer ea aaa al

ZA Me |

(4) GBA ASH) KA (Frame method) | ATA A THA

@ we wa Reet fast (film) wa Ba SRT CIA

CHAT ATSIC ST Baar | | Cl BTS HeTeL AICMICN CHTA CATT

opt MIPS RRA, TRA KF) Ay SA YAM ANAC THAT

oraeceat fea Tet ae sige Gaia ea! | yeremed TA

arom tag ayeins aie aa gaa mee oterla Cara

om fas 2806 wes Ue Shen axws Taga ea 0.5 cm Taw

Sian Sal ates Bs Fa! Bara A GFT SAC Al GAM

eiiem fae GRA ware feel afow eaca wae waar coats tila

aha | GN Maa ateins sacs Biolas SrA mg TAFE RTM

wae crcaa Maga Ces | RecA

mg=2ly — (10-7.20)
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1 a1 =~ececeny fam, Scale Gard Ca aa aT aT

Re TET NCH A CAC KAT aay as aller SIC ST

aH A |

caarG (Lenard) aaa “reqiet Taahte MICO Faces |

ola craeaer Gra Gg a1 Tf MBoAA Ales Ty ET

TSW FE AlSs TA MACS aI Sacer fafen welweM aes

RECA OI GAGA AHA FAT Mey MACS BAA | «= RAT Wiad Cres @

WA A GAMA ITY STN MB Weis FAT Wy BAS AVIA BLAS

MRSA ST MAI | AA MAT wae oR laa Acar LCs |

Hans wat seaa Sara Soca ySoTA TIAA wha 0.05% BMPS

eT Sa Sy aa @ fasine alam anny wT FT

Rae a | |

(at) wryedy mez otiiw] (Ring method); Wpetat WN
Bact ef BULA BGAN Ale alolss 7a Mica, Bal ABeeas

AIT fay Sse MOTT ACH Gralevo xa, ae Gesierw oaerrycba

CT UNOS Caer AT aM alee oa! Balers wan ~w

TS || GOT ae Ine R Ace, ACA VA, Violas Fer zara

Fe=d4rRy, (10-7.21)

OQ was HSS AT Welles ay mba MBA Siva, ae AA

HOT WA AVA VA ATI SN ABs Ae iy sar wal

Tey ARH, GA AAP] YI GT ANH AACS AA | «STAG SIS

FI BT CRA WANT Bl OR ABT FAI MOA AR BA

Alas MAA SF al ACMA Fam Ww! ae (Young) 6 r-aa

(Cheng) aacalinwrm sate Bz) sca |

CTA AAS Be Slers esa AaT oreo Gas cq aa fem

BA SA FM MoM SAT CHS |e BA ST! TAA Fa

bay aN! «6S Oba Oa OF, «RACH ORy/F,, Were AT |

aie VP saa aes Ge Alle as Cl AST

Tealasia Ah vst sa ae, Ry/F,, SSA Ba (function)

werd | aS APIA 2207 ST mG TP R Moa OKA

art r, BO y, CA WT p a Calne CA BSA
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V=F,/gp\ @area Rir cae R/V aortas maiatia ate

RSM ASP LA ATR

a. (4). 4 (F) (10-7.22)

aaieqy Tater Re r fay a2 Rir-oa foats ond etm

wa, alert 8 cacaaateca F, Wm! feats we +
Sil | Ce aa Re/V- oF 6 Ry/F,-c aie nem fater

ACH Tapyiar alec Ga wae a3) (smooth) 4H Corry

1s 1 BH Ree aefaqy ana aay oes R/r-oa OHO) AEM

Gay CAAA Fy, Mica Cas Ry/F,, faye oF wey Bory anfacat

Raeya Cw as yleat Go afoths |

seers adhe sia eae saisqcA Gem Ut AS

OTs WAT @ GFZ Rir-0F BM] ABTS Bera Gee Aca

APRN Sie F,, WIS SN Tw Pere sna ac mio

R®/V = R°golF,, (RATA WATS FUCA | SAAT WA MCAA ACS SF LF

R3/V Rec GIG HS ARTA GA (Ry/F,) catam y» MEM WALA |

10-7.6. MANS ASIA (Ripple method) | saa Acs Pet

SPNCSA FS PIT UA Sa wh agate (ripples) AS BA!

SAAC BAM CF AC OH SA WA

2ry , gac=\/ a +e (10-7.23)
GUC A= AA STROM, p= SAAT TY @ g= Ulowea Glas i+

meaty Bors n EB, Be HBTS nm ALAS ACA ATA Gerry

Sst candi Beaq Srcaa Adie TaTS MN
amy 2° _ 8A =n?r? _gA
pa 20 2m

n®A%p_ gpr* 10-7.24al y= Qn 4a" ( }
a tora obo me ee we A men meal ys Sa

at asm we ome saben sac oiedes Gaem fea

we AasATG 12-9 faeen afeh an wears! fees ca ak TA EH

SEI 12-9 TASICTs CH SMR TVA
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PCS GACH MG SA So Bi at PMB n Azaibyier

Cam AE fam ¢ ACA GIA | Seay anni Ee eG a He CAT

gre 21 areas Seorca a yi a onewa Gay TIM I

ali 22m aay Taers BTM waa | «= CBSICSITNA (stroboscope)

FAR OF BI SI TA! wwyfas careacsiey Tas Awl we

om wee orn Ze aia Coa cesene fafom aA ae as AMAA

AMAT BSNS BUNT WTA TT! SIT CUNITCSN VCAT SAA MB

CAMPS FAA Ae GCTSA NSA Sones (Tele Gavate Gy

TSW GA-GUCS) ARSAT BOTT ANIA Barer aliens Pea crena,

TA WT HA HATA Ben alent waa os asada fF ora

Toe SCAT TARA MCAT GAC A | CATATCRTCOA SICAITS CHICA

ARI ATV fea aiaahos slam war ms alors TH, az

CTA ACSA HIST VMI Aero alesis feat Pw Acer

waTeaca fafen Are GTA cHetee ZETA | CTS WACHICSCAT

AR 6k Gaia gay, adie 24, CI WEA TN I!

CANALS CHA TACTS GNA PRB WORM AN; ae 10-7.24

AMBAA ni CARACBAA BN CHAI VEN MAMA! BITS

CATACH TN MAA GANSTA BN BW Baw 1 AWA

CEuae al PRS FAA Posiahs fal wane 1S

PROG TA CHAa VACA Aaaigiacs Tea cree |

Cantos 8G) Cl OA Tea a, WTS CH ASA SCA SIP ATA

Tayi05 ACS ASIA! Tayieaeaye (alternating electric current) W414

siaae Teer BI FA MH! ANS Cl Peat ACH GUA alscs

CEM 6 ASMA AMAA PKs SZ BATS ARTI’ | GAA SY AW

GIS] ATH ARG BA! AlCwa HMAZ WAcaa FSOTA TACHA AMSA

ONS 1 OITA HM SRS ARS tore BaM Tae Baral

ATA SHA TN ACG CA TA AAT HOM ATSPAT AMF SA BATS

Slavs FA |

10-8, sofa atcaa fafen Beicaa Hatcrtomn | oR

TAC AS CHHS SA YS Oe GAH A He Boy Sco Af

aia seca faye wae ae wae! BS BES sion

Bre, Ae AT [Is TS Higa sean fs T Al crane Son | AWA
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aa aise Siam ate oss wy open are, SIE) RBM SAA SN AT

@ fase sa Tos awe Beater |

fafey Gora sect @ Adsaryiean see sn eH, SeNKHA

Tara MORITA FRO FH RAE! GR AK MCSA CHATS ate

AR UPE SF BVM Mes, GA Bec ae srr worn gfe

eres | ober oyfer AT OMI SN OU Soy) | SENG

AMPA FRTSCS GAS AAT aloes Sea sa cars came fem

Corel SN Bll A GM CeO Bela fenta se fora sian

TE ANT FA AAT; GAT SHel|e A Sl FA AWA al |

Ca HS MHA MA WH LVM Tie acs Bou ya Sar

QAAF FAH SA HTM AN AA Al BI BMA Asya

ANS BMYSIAS GA YS RVG 1 aS BAC Gary HCH CAC TAF

RECSCR GIN] Garera fear 2acH cer ya aren we ATC ae

TA GSA Gio Mise |

GAA COS A ASH] ARNSTA MM AA, OR ABet Siac ABTA

OU PHA NM AVIA Al may vagiagwe ea 0.1°/, giv

ore Alem Vals 21 War Geos fates wacay yar 10—10°

dyn/em Aha aes) wears wea ao cot ; ary ceraie 10°

dyn/om 804 | CAAA BUTT BT CHAT eA cael TS enTeaTA

ASI | Va ors wise SE ew cM wa fates

ware oo Gear aemef whys shea o mC ass aa Tay

ASIAS BBS AA! GF FAC CHA Gacea Alot Som STG

BIT S MCT APTSS WN VW |

ops mecaa Tater Goncaa alan syeungia Tac ACH FAH

seq ST MT ANH CA AMA TSH SN VACK, Gl AST

CHAS VACATE |

(s) Carre aca rica, Garters wana cd aca aT

eat Sa Giiasend Seo arn waa | ayer Aissy oT CHM Bios |
wee aca fan qa @ feua alsa ame Seq sac

Src AR BA; CRG Bae ws Gv GALA WASA BA I

(2) 3 Gite R= vam 10-75 shen gem van

gtaien | ceil 7S Ay. I Ts T a, Cam Fea aATING
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ard aay ema sca feg gis nied: fess 8 fone om

MA MIYATA ARCA A VI MEM BWA GA Ulesiy

Qioys awe WA TA «Sl GFA FQGA CaM kre Gq oy

Gay Mince aca gic 1°/, Sense CI SVG AA! Bae

OF DM ANA Ae! OF APeeTa ie 10-7.6 AMA BCA

ae PA BE] VCH] PS ACA ACT A |

TTT AT et BETH faa cH BAMA os Gara

GIS LOA AMF] LC |

(0) Scancat Sona saxsio Blan wee) (F) Bare fear

TMA CHA HIB TAT; (A) ACH BW SAAT Bee TM

MASA ; (1) FMA GAA ALAA WAC WHI FH AA Aletm Seo

TAN WLS ZA; (9) Jarra Aor AMM aq slam alse eerwsce

aera WNT MCHA ASI BT; (6) Baw cat mfaae

CACM WAST BZ Al; (5) ACOA SY aca Fism yo

TCAs TACHA AIST ATT |

aie Tea VASA SA Ga | Sy alowa a BA Fa

WAM AC WCE GAL ACH Fe Tos cA GC Betas 1 EF MS HBTS

Atos Mel TN ACAI AG A FS Gio ao Ol Ass aN ae |

(8) Gill CIM 6 TU AIM Saat AAI WAT Tiss

fete ite yaa | fey Goa Orca TAA Zan aw cenit ca gTHAS

MS VA BA! Ty IAC a, STIS! ale aie

aac TASCA AA ATST AT |

(6) CA ATRIA MIATA SSCS COTMUIGS GCIs Cw siancaa |

fay ogee WI ATA AICS OA CFT TI TIANAT eAe aie

Te ACAI STATS BA CaTANG ATA SrA OTA aT WEY Ale 0.05°/,

AHP BW AM Horwwa ay casncsa Sona com onto

Be Te | |

(v) ARMA ACA ABCIT MOKA GARCIA TT MATS CT AA
7S (12.9 Taera ; C1y Vqurer) yf SEM ws Cryin Tacs ay

ates S8c4 | Heat Taata (amplitude) yq sq age ea velo

grrr Ga Gcorweiiy LACS LAA BH Ae Borg fers wea afore
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ATCT A ale 2a, CO WC TE Torys n MT SRM

@ GG IG, n? ee y-co OTA a fay) oige aafana oa

Was BR Lay cil; ane aloe 1 Gwe @ ms SonsM

FAG APS VA SATA Frm Asa CHINA ST BBC SAFI (wave form)

Fae CTA EA | aA cH aN waren aadly ATS

aq aay Gacewg Ane ex fafen 1 Bara ay wea ats alors ona!

10-9. 2as GA YTS Att (Vapour pressure over a
curved surface)! Ot GOR AIA 6 Ae GaAs Gace

ALS AHH CIM ANAT BA A | Saar SAS CH AMMA ACH ATTA

MAS MCA Gl ATTA HCH AS Ao Ora MT | VASAT

Ch BA FT| Olea OBUICAA SAT A AA I

AFSC AHH ACH ASUTAA HHS ARCH CMA AHI AA

aq Pea Gear T°K-CS Saal CATa Ter AS AHA ACH CBT

AHH FSSA ACA Bla, AA MI Ga CHA WA FW FEN TE |

CAH CH CHS HA GAA La UF Gay Case Hascey oH

h GSS GTS OA NA Aor WN rl GAA ATE S77

FMT AIA Py, GC BAS Aocers Gry AT eI Pi

SA zeta ae canada fos face oI P-2y/r oR ATSH SAA

och BTA Po = P—2y/r + hpg (p= Sacra FAB) | Ge EAT P,- P

=h Beem IRS bIM=heg (cH BMS WIA) | Was

P,—P=ghp—2y/r=gho q gh=2y/rp-o) | cp SMH pa

waa o Sloe] FAM CN AT

gh=2y/rp (10-9.1)

P, @ PS h Faacriy AE MATS Cowra ACH ACMA TACT

paaea aie STAN gh MMS Bias ala! WA sa ATS GAM

gare h' Sper aco «BIN P’ MAT | ah RR TCM GT

@ BT ory wer dP' = —go'dh’ | Aco Sreel ogra Alea

oonen me P’/o'=RT/M (R= Troe; M =a

wiaias Sa)! weaa dP’= —g(P'M/RT)dh’

aq dP’/P' = -(gM/RT)dh’
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h' =Q R805 h' ah "A Rare rarwars afar om

P e
J $--% M fara t-M apetn ~ 2Py zZ RT

| _2y M.
gee P=Pye " RT (10-9.2)

Says Gay sery P> Po Bly! MACHA GAIA HAA AA

4 uM
P=P,e "Pe RI (10-9.3)

10-9.2 6 10-9,3 aleay S806 CRN WA r CRle BCA OAT

MCSY WEIS Cl SSTH "CH |

Sd xen, fafere cerei (silica gel) seis omned FR aM 7

Ba CIT AG BVT MS | «a HSA face IH Wales AAA A

Vor Say yb aioe sy Cara Graq WH OY GISe CSA AT TWH

BIA OC CT IS | BU PA BCT SS THT STM Oe

BH! GS BA OS Ay WS AHO |

CRIS ASNT A TAIN SCA ARTA AAS AWC OCA

CAS eit Ba GAT WA YI FT ATTA HALAS ACHAT: A Sey

Clam Ma 1 ae sa Heyes TM fe Beek HT TI LA,

SAS Fy BW SATS Fy AMS Te aie worse a

BRM Jey ayleia Gacd RAH HIS As, BAI as Buyiow

ST CIASUT MMA WI APPS AW eo ACT! eeraaq

aracers alone acim four fen slew os gion aa

PEN SEAS STRITS GF His srgaiary Sry sey ARce

GACT mC |

ots | 107? cm Srenceds SerHITs FT AMIN FS ARCA TET Fa!
Mem UE we AW wea-73 dyn/em, Ae A TAA THM

2.3x 104 dyn/cm? | 3 aeila aya TY 2x 10-8g/cm* 4!

[Os 5°2 x 10¢ dyn/cm? J |
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ora

1, Gara oor Fas Wa? dain aloe geew whens
THA SHBG Garza are |

BUNA MITTS Alem TS |

ca cb Patents isda waa fs? of fefonien view obo
Te Fs ?

2. “RCS SRE WA? Cais siam sion aap fra 90°

ZAC (HF) camit, (A) Bay Savy Ga Sieaa Herel frog ene ale Siew
ae | ACs 6 Ue fea Gea ~efa feerq fawn aq

FMAM Fe

3. GRA Tews YS NIT CAA Gees Ales mboraa ws

qiza 44 |

Cr OF Go aia Tous yeureias afetag or as sary ary-

NOAA SCNA ANI BACT Cala BPTY SS? Fea wo = 72 dyn/cm |

(Goa: 1.32x 1074 cm)

4. (3) GR Me STA cae wait com Ure! Bars aren

ats 40 cm oifern xfacet cam fem encore Cea Se? BTA

abbr 73 dyn/em: (Bea: 0.074 mm)

(1) Cer mea Sara 0.05 cm aera wis com UE! Bars se

Tot GI A Wa? a8 aera Graq as Go ws Soren Tree is

2304 > weld AoA 73 dyn/cm (Bea: 6cm)

(1) 500 g earaa ax 10 cm ards asle CATA MICE SATA

0.2 mm aricda eats com are male aca Spam ater Gare

wat piesa on he a Fe SA ART Siew wins? GA BOR
73 dyn/em! (ea: 1.84 kg]

5. Cais aver Gat SUS TN ares CHR FaTSM aa Cehers ara BETA

fe Siam SON TH Sar SeaTs aera Taqaa qe || BRIA TINCT OR

Cmcay AlN BALATAlel GCA Fa |

arm Uae 7 7g4 a 10mm ¢ il mm: Bare ahs oe

Slam aE wel sian ater Ye TAS aaa Owe FOI eer ABI?

acaa aber 72 dyn/em! [Gea: 1.3 cm]

6. cart COTS ACH AF VNB SRM GUAM WI IG Aram Sars

ora Oiies fam ar afeibs 22e Grem Crm aM FA oT Balle

Garg Vow Saeriicka facea aces Aces SrsrcAa Bora frw’a Bias a |

26
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AA VCS BCS BS Blarey aver Saericsa Ts miseaSea Vara ?

Tl SCS SCS CHCA ARCS eTiae Sa catapeA Te ttaaéa

BRA ?

7. @) 8s aera 12 cm ay asd is area as ows

am 0.12 cm 6 was ances 371 0.04em 1 ae a afte Sar cu
THE CHIT MOY SH CAAT RRA! SAA "IA 72 dyn/om AWA At

wa soya Clad? [Sea: a 2.9cm]

(1) 0.25 cm arencea Carers ae Gee eT Siam aren Beer 1 | SCA

abc 73 dyn/cm i (>) AAAS US se YIeM Sas Ta 3cm

ace Cora aren Sao URE Gre Cao ra @ Ary sw

ZR? (2) AH A GNM BS BCS BS Siam Cara Scag ares were aera

yew 30cm Gera win cineca arene Fw waa p [ Bea: (y)

60°; 0.0496 cm; (2) arne ose aia]

8. yo Tare sama fale Gone ACEC UIT FAI

AoA @ Mca] BS ATA THOT ATM ATA ?

9. ABA Seen Sara [ASN OA ACH WIC Fa |

(®) Tafer Geom cm ace aa () Talen mpora cA BATA
ASC BAN SHA AFG FS OTA SSACTS Ae Fa |

Bq Vey faa Sat Mise Gara Bor fe Goncy mics J Fa |

10. bora Tracom snecata HRY SoA Gl AACA ST TA Fa AC

CH BAP GHATS Bara MAH Fe Fa |

11. POOR Worn Fara CHT] GTA Gla AACHCH Sle LA Fa AR A

BAP GHACAS Sara Mall Sel Fa |

12. 10-7 cm ances SSA AT AIA Be Bara Fey FI

CHEM We ae Woa=—73 dyn/em, AWA WW aA WH

2.3x 104 dyn/om* | ata aes TAT 2x 1075 g/cm? xq Bea:

3.2 * 10 dyn/em® ]

13. Sobre TAAC® TIAA VT OAL GHA MCG FF |

14, POUT Wer Sara Vergy Gonnylera Gerasers STON FA |

TT ercaTen RRTOA CH HRY HRT TART ATMA oTTRE A

Ba? Maa STS ACTION FF |

15. rm oaiaga send remit amitera Gera arene or aia

ore Baca Mora Pelee son sia,

ere aceite ata Si (latent heat) 600 cai/g, q¥ lgicm?
6 “rate 72 ym/cm eRe ce ented fo im Een ery RAT oF

ora ard fesra eat 1 Cea 8x 10-° cm)
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16. (%) loom @ 3 cm anya git ara FER TNT STC |

AR Sea GIA 27 dyn/em ; Aya oI 76cm ATM! FR FLL A
SAA AYNS AWA Fa | ‘

() 3.0cm aarda esi manna zor fee 2.0cem area

Ua wale JOH Ue | «Towra Tecra eA Hea STS FEM alec Oza

ara BS 28? «Gea: 12cm)

17, (%) SO g Staa oats xacuiinéraa aca sa 3 om aera Orca

aie | ATA TA O.4 cmt ata Abo TM TATA ALAA FOU! GTA

Bora ies > (Baa: wom 72 dyn/cm aia 3.7 cm }

(¥) 10cm am ate aro Cobre area UNS eT GAR a aA

wera loom o4e C1 wk BPE ara Tarver AS GACT BSCAT

MYA FOX ASA Bias AYN OLA OCH FS Cael FIM WAHT AACA?

(Gea: 9cm aq}

18. oTaTa ASSIA 520 dyn/om, Fa Ales Va Pcs" 140°

4 Ba WW 13.6 g/cm® Z8ra, 0.010 cm Brea ME FHA ATT OT

BS CHI HATBCSA STA AVA Slavs wars? ( Bsa 1.81 cm]

19. 2m Area ose ARAN JLHA VAST SIS WMS TGAM

20 cm a S841 AIA acera BSA 30 dyn/em | WASA AVPIACG FS

SM SiaeS ABATE LATA FA VASA FS AGA FM cami} BBG, A FA?

(taq: 2.99x 10% erg; ay)

20. asad aranda gis AAAa Jan as aCe Giom uals TOM

seam Gea arid c afl Wiest cm P eae aa oa BOR

y= P(c® —a* —b*)/4(a? +b? —c*) |

21. yarn aNwA onCwA Towra | g ma ALAM ACS GIN CHEAT MTA

ANA tea 5 cm AA FSA MISA APIA CAA! = NAS sola 440

dyn/cm, TM1*teI4 140° 6 WAT 13.6 g/om® 28ch, BS FA ACA FM

ssufen> (ea: 5.51 107 dyn]

22. wens mewa OA Alaa AW CBG CHG TS STAM CAN CT

CHUTE GETS ATA FACT TT, IGT GA AACS SATA TRH ChuTA cana

3/2 Hr BATT BA CH MNACHTA a —cos~?(1/3) |

ocarecta aaleatyel aroha |

23. ¢ HaCea BAN WATS CSA aes Sfareol Geer R awed comet

ZBM EVV ANE | waar mei OG BETA y RACH YS ATTA AC FS

aa fem ata? CALC —F 90° FA stra ge mes Meh BLA; 90°



404 omncds 4f

crit 280m s8cq faesa 1 oxera feora alas so ere p= y(t +3)

rERYi SR p=y/ri MNS Yael Bereie Brat r—2/2 cos 7 ax

aq = p(rR*)| 8 BW SATS MCSA MCATA Abo Cy OTE oNTTA

Bley GSA wa 2wRy sin 9: Fars pirR*)-a3 Garay Gorm

Fal AA 1) ,

24, Gar BH Rare LSA AMSAT ATS WG Clin aweM Tae we

A AA? CACFS— NS MG VAM COMA ATA Gara aH ie_ TAA

AMT Meet «as OS alg eka ATA Wreiaws Sx Sow z! mG

R arrest wm Te) ager or Pi ncea Tes face Caer oI

(P—gpz) ae mesa Gog faoyt ba F=<aR*.g9z 1 ama a
Raa | alan as feat P< O° xa Talay Rema AIH Sa

are eats r=i ze Gans R (Ror)! Boar Galas oxen 4 z

Cee Tw Wad ow p=y/r=2y/z=} gez TN 2*=4y/gp |

z~04 OF TW Fog FSM ME F = aR%gp.(4y/gp)!!2 =2aR® ./ypg

are faces aa 1 J
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ATH]

(ViScosity)

11-1. 4's faga Sate (Streamline flow and turbulent

flow) | Sa eo MPA wmcels aisa oe sorta Bers

GAP ST 1 AAS VMICA aaral wacely (Melle Sa 6 MICA)

AM Moy ys aicse ot slam cen AA—() 1S wag

(streamline flow) 6 (%) Tapa 241% (turbulent flow) |

11-1.1. st{gelaye: wera a sn ware A NTT

BU SANS Cala ‘eae ca2’ (line of flow) Wt! CH AM cry

Oe Gena Say ns Sql GZ ass cen sam oles AS

SECS ‘MTS Wa’ (streamline flow* 6 CHS CHA ‘MNS BAI

Gay’ (streamline) 21) =e ware fates corm Taye CE SNF

TT SAS Tl A SCRA AA FS AAI! MT AM HT A

erm faye ater safe tr =pis & fryes sat aten re

TAC BH MS AAT AMAA ACSI YC SANA CATT

THE GT BATANSS AUF |

OU AEs orn “reer alerts eagle aatqert cere

oat) VICMEAH GALS ‘WATT aay’ (Steady flow) 7M aH!

feeisra (Heading-9) Streamline flow #20 Steady flow ace

aface 281 Streamline 7 ‘wraae’a sane AN Sey STM

(12.3 Teer cre) |
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ay RACE! WA Bq Oya A, B,C faqs a as ATA AT

‘ANET V1, %e, Mel MCS WAS BVA sus aq A TS VAS

Ty, ATS AIS Car AA V1, BS Ve, C-0H v,, Sonia sBve

STAC ‘are’ ( Jaref aferrws ‘wafgael’ 41 Steady ) an B8rq i ee

ANS CBT SN CY HY YAM OCT SACS LAY IN “MTB-ae caren’

q streamline Marq) Cam aam fas @ st age a

aa, wa @ aren afame ofeaca «611.1 foca Sen creargia form

WTS AMT CAM CHA ASAE |

mee (TM A WTS wae GM Bie oH CaM SATS

aa AN, BAY CR BACT can TaycS Sa ABT ahora vate

RAS AA | «SY MTS MAR AM Sn ce a faa A Ae

ACIS HAC AA | «WSF CAMA CAM ASA AR! TB aE cr

OR HT CATS TN OF CH AAMT TS | AA TC OS FIEN

UR | TCH A cam tye Clee ufo zeae

TCS CO MS AT! TE BRC a fears bm

mis O Trt sq acm a afer fee fac aa aacaen

Gq ANI Mea Cn aR Cla al mT wae
an i ARTs eee cM wae cei anda zai aang
TAY BT AACS ANG BT ZH (11.2 foa) |

em emer en ere eet ere sere ~

“** tee eee ee er een MH ee eee ee >

11.2 for

11-2. fap erate: 1s ee tH cae NE | ATMTATws AN

FTG HALT WS AY RACH AS TS aq «= BTVS CHAS WR

age | eae ore com faycs com fee oom here

CUBA ANNA ACH CCACATATSNA ATAS alae eas Toya

a BH) ORME GA faqTS ares so) afer aaa fafer oe
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OH | CA CH CHIN I EAS ATS slam aafwo zkrw

BRCS CACO ACH Ov | | RACHA YTel (Vortex) ACH |

COLOURED UNCOLOUREL)
tL eu ID Liquid

ea (Reynolds) 1 etapa AaqCeA acer ass ARE vabHIA

AD Aa! «11.3 feca cae] Ae OA THe CBI BOQ OTA

AMAS BSCSHCA | AI ANC APY GAM AN Ve SA Gen a ae

ATLA CAA AGI BW PAT AA Bes MC PF Sans any ae Blam AZ

Ta B-F AAA AT OWS AWA Aly] GAM AZ ASA MILA =I

TT | Ay SA AT BT 2a acla Yor cre eae alafoan

QS | CALGA CAn awe oleacal aT Aw Siew enfecss

AA ACICACTS Siere eniera ast saw Ten xem wBmacta

AS Bact | « GNCSA A ACA OF CHT WIS LI TACs ‘Hiss

cia’ (Critical velocity) Qi 8%] Gawd aslSs, Wwe wees

oe 6 HERAT TATE Roniea Gor frSa Fa |

afi) gees wae os am Cre a ae ace aialés

2205 ACE TTBS I ROAM Gicwr ca TAS AiyCA gel

omsed Tl wat Sa Das Fo awee fea gel mace

Qin aa wae mis gain a ears aera ATS sis

aaa fomca Safe age Rem cicer ACF iam WH 6 BIRT

SMT GY Yiela ATS FA |

SU SCS aslo TIA BoM fact Sx cen a Aiea Brs-

4a ory G1 Sera forma gies aie ea aterm Gara ead

QAM ZA | can cast eBcr aera Tera cen SIAR aaa GIRCA,

CTT Ia Wits Ao BA | seq far MENS Bian Spas

sare ere 1 git fates aaa aT onona face SIT crm aterm

SAH |
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11-2. WTS) (Viscosity)! wT Ga a wm

MTA BA SAA CT SMS aie pan ara fears Sacra

VCS AT SAG oa, Ue GooA SA TET BS FS Flacw

BIA, G TET BA Gea CIT PNAS HA 1 ~ GAT TW MCAT A Ais

SAT STAN AMT BAT ALAS CAT SUAS OA GALS ATT

AA | BG A CHA G MIN GA OFS MCA CSA ARN Gos

OFA AGM TAC CH SOTSNG enfsa aA, Pee cH enhacwe

CHat SQtq | CeCe HTS CHC tA CMT! fe aq 2H |

Cem facera ye aad Seles there coil aren PACS MCA |

ANS Tera Srq fe Cay Ges oes eeaniee zero alse,

sora we BATES OAR BT Urea wa Tea as!

CRA Sraa sa Tar wae arta Oya TM BA caCA SCA

Bae Gacqy st wae carn bce (11.4 fon) | «Ba Blo Se AS

CrCl GST Ca SS Ml FT) GaAAHA WA WA GAS Bq ars

VAL CNIS BW IEA Siam erases Ay BMG OA! Wea

age mire mine aq ee oar fer fem RT| ged

we Gara fam afea fade eae ven Gar Gz ater THF

TAB SA MIMS aA TA (BS) Sacer BASIS, (a) Bar

~oieca CROFT G (1) Baa GANA Aiewe caer Alacra

Rat CAA TACT Bea |

> SURFACE

_ LIQUID

NEY 90777

11.4 fea

CACNT afeutai (Velocity gradient) | 234 Facey AS

Arm mise Tes Gem aterm a1 ye ac yAE dz

8 GACT VICMwS CAN dv BAe Cacata ASaTM dv/dz |
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orm Tex nig cay Gane aeseias cM am fen scr

ai 9 wa acafes ale enigne were aise cal ore a

meer fea a faa adc ae 1 oF Se AHUIS TSA

g4qe@ (Internal friction) wn ZAi NAT we aitem Facer oer

Fl @ air Ba Ce acea fafer acaq aes were eq a

FAAS Sets

MAI AMS GE! ATS Aigay alee aga Aer

aM CHA Asay AT AS AYU AWA ACMA ae TS

AG i Cl ACH TN Mies alow Ga ay uloacsa Aa,

qee Weaeyr Sta mg-A AAA TA GJ RACH AA WA Ayes

ata at a8 Abe aa (terminal velocity) a@m aAfaley

ATGTS ACT |

ABS GWT Aes M1 oe alas (laminar) afew xa

ZR 1 STR Cy HTBS CA (11.5 VAVIQA) Al QA AT “1

QS | BLS ALS WALA SHA GIA) BI Aaa a FiBs

GOR om eit 1 Tl cA fara Aes Miers BBCI! «Blas Aa

aface Jana Sacer naan sagqian ane a Aw, fog Talon

Ba Ca Tater |

11-3. w*WeTSta Qies ( Coefficient of viscosity ) | *1%,

Blas Mas Virsa Sacer Phy GF sear sce feariier ~rels

aa F, ~oefecery Cerra] A AAS CATIA ATOM dv/dz-am AMT

STi | CT A

dv a Far 2. 11-3.1FoA. 7a F 7A 3 ( )

p MACS AHS YS A Vara Ay Sars apie Sova

TAA BA |

F o
I= ay (11-3.2)

Ave

alarm 7-3 facare Ate CHG As

GEA GALA WGA Ys Bees ACM FS ATOM TAC

oe aicwtaa Som fear ls Fer FATA |
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F/A-3 Apts VS AM WMA Ga Faraq whoa (shearing

stress) @IStH APT |

7-4 Atel ( Dimensions of 7 ) |

F MLT-? idea
\7} alata “wary “MEF
fafa alors 7-C gcm-1s"! ORs ASM FN WHI ae

ASRS WME (poise) Wa! Ha Gay lcm way BINS ye

Bra «lL cm/s MICAS CIN Tee Ale ATS 1 cm* ance 1 dyne

wmries aey TSM BA, Sl BVA P GACT ALT Yes as

mE, |

TAC SAG SAA S MCAT nA Ta HEM Bea Geo alow

GACAA AMG BHA, THE MAA ALG |

VET 0 VFB) ”ome (°C) | (Poise) mime (°C) | (Poise)

wre 20 | 001002 | aq O | 171 10-8
30 0°00798 20 181 ,,

Ca Toray 20 0°00647 | zracuICe 0 84_—C,,
30 | 0°:00560 20 88,

ac: 20 0'01552 | faterna 0 186 __,,
30 0°01499 20 194 _ Ss,

HTPC Tas 20 | 0°27 Or acer 0 | 192 _ ,,

otAe
30 | 0:20 20 ‘| 200 _=s=é»7»

CICA COR 20 | 9°86 faa 0 | 298_,,
30 | 4°51 20 310 _sC—=»",

wanes cot ||. 20 =| 0'84 a4qase- 0 | 138 __s,,
30/052 | eats 20 | 146,

11-4. fadsaty 2 o-faspary Gam ( Newtonian and
non-Newtonian liquids) | WTO BACAwTA TACAS sy

Fl/A=n dvjdz wets wae wai @ As Ca Tas

Caw @ ON 7 fea ence, Sele F/A Tis dv/dz-aa GYNTSs

eH, Were favola SAT WH! OTT TN BA CH CAS

Uiqoota SH Waseda wae fate Geo |e ora dyv/dz
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TRA F/A Re SIS WE A! we (FIA) | (dvidz)=7

CYMTSTS “AIATS AHS (apparent viscosity) Amn Bat

Siw Caer A ats Aieer wens are sari favtela
SIH 7 ACN AS Trace, fey alqoorta carer Sar vies Som

Tasa Fra |

Wee TM CAT Se AMA oT Gan fatoaln | I Sat

SCT ATTG (homogeneous) 7a, Bal AAs Vlada: Ww C
a (paint) wiqwoyta | corm Saer aes afam BeCT (colloid)

enteral Clg Wa) Goer ty Fz

ATLA WMATA ad Taste (Flow deformation) sears

amidiquira iseate (Rheology) Tas “Tea Wee! Azle

PSA BW GA AVG wea Gar ays Moa Peleus aaa Gere

Us! Boy @ GAs ossory laa sacs xem Tavvray

ATOR Asal vay wares fafacar fara aia aa fae Ben

FI] BVA |

ASA Aa MS 1 «| F/A-TH FRA *lVa (shearing stress) Wy

A AA dt GAA dz gare BATHS ys arr GCATSS CAN dv-z

SN Vieisps AI ASI dv.dt ote oS BA ACACH Beta clas

WAY 24 di=dvdildzi Bea dO/dt=dvijdz\ dojdt Fee

CHI MAPFASTAA ST ; ACOSO BACH FSH ATAVCAA VA FN Aa |

Qcem afeq act pua aiaascaa aa aém fata Taser

ATWO AISAY VACA

7 dé

a7 di
y faa efaca, wele ome fain zee, Fea oiwa (F/A)

FSA MPAA LICAA ATYAMSS MTC |

CI WeA MMe ANSE AMITT FST WAS AL Baw Aas

T Sena wae saat Ion SA! BUM Hl CATA HANG WCAG

sua oan sia Se saige eka! fag ciation cae fag
BVA AD Slavs MA | FLO, Bw Cac Az cafe mem WAI

soe ‘corer’ (gel)-ar oar, Tele Bey Sis *MHICAT AL, Mes
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ona, Sa ‘Aa’ (sol)-aa wars, Bele Va aATCeT Te Mises

“a | Cre Tay Fea A Bars MMA! A BA Hs

Blac A AGwIG Blac GA Ace WS MA sea; Alen Tac

G21 WIA aT «aia Fai «GS Macs Tegqaty (Thixotropy)

TA wore More wae Te niece Trem Ga cre

TS MPAA ; AGO MAA SI AA WATS AAI 1 Se Woes

ATC CANS ARC AMM AACA’ CAMA AMA BAS CHANA

ol amd we set Sor waa ated, aaize sca at

CAA Bl A Beye wa AL | aa Zeca Carcs foguiin a

CHU AH |

11-.5. wifes CANS CAAA ALA) (Critical velocity and

Reynolds number) | SU Ail ZANCe AM At wpe] sin

BIGRU IS ATT MTS VAM AA] 1 Ml acs les can

AA! AMMA CHM AA HTSs CAT v, ASA BA AHS Yous 7,

Cm WY Pa AN Aer WwW dz Gomi wm Away

ANIPACH Aca Sacra eS Asse sq WH! «LA AF

v,= Nn p¥d* (11-5.1)

N AM Wa, SA weaiaate |

AVI yfACTA Ti ase AaTI 1 | THAT

LT~} =(ML71T—*)* (ML78)¥ L*

M,L 6 T-3 Gea facet TM AOS YRS SA Ay VA |

FSA

M-83 Gay WB Omx+y

L-94 Gay MF l=-—x-3yty,

TA Sey Me -l=-x

wyouq x=1, y= —1] HK z= - 1.

. = a 1l- 2Ve Nod ( 5 )

AANA ACH VATA Galea v, TT 6 p GR 7 SlaM A

N-G4 We Wea Sn sa Pafean oss Baga Blac os 3A

oma 2300 gai d-q aC ae adr aaa Aiwe wleTs

Be | «CACHE N= 1150 28a |
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CRASH ALG] | VACA A TSS AeA Oca cait BBray 11-5.2

AUF RVG OPN AA Nay TA CACWTE 2300-7 TA Cet, wae
Gq Bq Rec N 23004 GA FTI WS wares @ MA CE
N-03 TH SAN FN AIT AAMT AS fs aang |

CH ATH, AMA CIA v. VAY p, ARG YURB y OA HIME AHs

ard, a& cate ater aac esq ests aafasta Aten aie

RACH AIA cra I A Ae Te iS oes ak
ALATCH GITGA ACK ACH (1-6 VHT CHA), Ae BarT TTA

Na Ved (11-5.3)
7”

UH AH vA WT A AMA SAT! eT vA Tw TMA

AACS BB |

Can Fs Atorw enlace Tacs cara Can USSD SATA HS oa

MITE VATS A MICS Alas Aeeca, Sz Ala Sal TSS AA «CMA

rn aH N= 2000 ee aay =e, aE N= 3000-07 cant RBA

ATE Vs 1 N-aa sq 2000 Zervw 3000-ag Ney UlscA AANAA

aoe Pea a isa sas Aree |

1 cm aca ace wal 10 cm/s cart Baliaw 2aCw etiaca 20°C-

@ (7 =0.01 poise) GAGA ROTA TH 11-5.3 ATA GPCI A

10001 Geet IR TS! AACS 2 CHEAT p = 0.0012 g/cm’,

n= 180x107 poise fam Cel AA lcm AWcAT Aa AM “1s

RBCS BETA CAN v= 300 cm/s-aF AH NH APA! AH CHE

O28 Ct BBC v= 20 cm/s |

ATSUICSA AAS Ute yA cat | eres GSA Cat Mt

FBS SNS] VANAA WHTS MTB AACS ACA |

11-6. AB ACH SACHA ANE! commana (Poiseuille) aca

oan wat onmelfan RMR MAIC cree (1840) ace Tey fem

eTESTA GIA wiles seca, @ mf car ate cacace aa fen

aia Gf CRA USA (F) Ace eT oy TS © (4) Ae
“Ones Gicera CARA FANS, wae (91) Tera Creaa Frearyentes
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zal sae fasfatrs oyier eran Sac oaiecweA «FRI

COACH Me CH CN AA s

(>) Cra fatosiz, aele aay AoTElTS “Ms Aq OR

aqiSa AAAS ;

(2) ANS 18 ;

(©) TA Gl CM carne acETs TARTS oI EA (51 FA

ZEA ACHAT BWA FATA ACT MSA CHA Srey enfara AN) ;

(8) area ae Balas Gay sa Pes, Selle ahwats |

11-6.1. CHTAICHSA AMSA (Poiseuille’s equation) |

Wea FF / CHCA SR WACK IA A BCIAS Ace ATT

(incompressible) GRA GA TS, BIS WSS AMA BSUS |

11.5 for Gacaa ate 4 2ece OIATACs UN ABACE | «ACH CHERTCA

way BA Sars AA oa os BWA AIv=-01 faery sagia acer

AILS AIF | CHEAT TBS Gewa TACs BCA Ct was AMT HAR

BCS CI FAT |

HCHA YS AG SICHA SSR P Mal AB ACT CT CHA CUCM IM

CACHA ABO] TA YCSS AMA, OA AT AF ATS AAG TA Ms AAS

GIA FAIGSUA ATA AA {ACA |

zoos te [ean Str 6Iiriioc ie,

- ]- crt terre

11.5 Toa

TH FAH r DPIC CALA CAA FN FT AAA OLE

cam faye ct wala (radial) atom dv/dr i Seta BOT a

eit afam of cata aigcs war Beacaa Tacs ates Tardis

FRTSTSIAS Cl FAME Tey VATA BCA SMA TT

F = 2nrlydy/idr — (11-6.1)
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ATT SAH SIR TA Sly GR TSB SIMA ALOT aA |

TAC AANA Slee ceca Sora-ca wSins aa fam wa sa
Sey ar? P |

ANT TA MS MA BVA | VPEIN Vcenbs Gaer Caarcara Gory

foarte tarqier aren enters) | aqataes ares fase since eaters

TACT CUFT PTT RATS RVCT | MSGI F + ar*P =O ara | Az

BSCS me

ar*P + 2arlydv/dr=0 4 rP == —2In dv dr

r v

21 2ina —- rdr ~> ndv a - [re ? J dv

R?—r*)P ;
valve sa (11-6.2)

8 AMBIT ACH TH BOS r FCW AT y Alem cry! Bw

r=Q afer, Wace ORT At

— PR 11-6.3Vo 4ln ( )

ACY ANB r Ae r+dr BUA SAA AAA CUA sA QAI

fam ais CACIUS miata waa Tats =a, Sea Basa dV

UTACeT

217
al 3(R7-r*) -

a. p28(R re) P ap

47

“Fo (R?-r?)rdr

ane @ wfand ca aa fem ate crace fate ea wa

CASA

aV =2ardr.v=2ar

V = f Co oS (R*r-r*) dr

“55 4) Bayt
Bares CNNICHST «Alea ” poise’ equation) 40a |

COAICHISA MADRAS FAYE ATCA WTCSA ARICA MTS CHT I

rs Re) 7 PR" (11-6.4)
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NAPS? FN AA Pras we Senora faa yTecwe Tera commen

Sut abs ser Grits saunter: fog ae alates

Saat ; GI WA AIAG TA A VAG agra Feary, wmiel cE |

HST AF AMC CACY ANBAY AlOP VACATE AH |

NSTI | ACTA CI TA CRT OATH NG AN
R

1 3a fi v2nrdr=j. i]q 73% (11-6.5)
0

TS AIT PRA AC F |

11-6.2. Crime naar wie comments asiteacs Zi
aie ST Ta WASTA BA! as ATlpay aioe oan vate

AIS Fe ACH PIA Alesraiae ae Ulery acai fey ay fra

@ saa alga xa waa fag aienfe ae: age az ay

CHIT | Sl BGC, Ae AM TIA Bre Sa wae eM

Sia aw Gaa fae Ge USS CT Ae Sea

AMSA We Vtosl tt ay fog le TAaTt Baa

Re ws Te fous AeoA a lor sq a4 Fal
BIG] ACA SAA Noise rem @ Act WT Gace Aeros aM

Oe Ft aye 4 sew eal cna git ae aT

CHACAMAA ANIC HGH ACA HABTS |

afefer eg afe i 22 aiea sacs acer aaICw wa

ertdr apne fam Aas A SST EFS CHAS FON FT!

OF CHAS SAH A v 11-6.2 aileas Ten faite afer va ae

ate cirece a cams faa p dV <p.2ardr.v ocaa Ga fate TA

(p= Gated TE) | «Bara aionis
aT =} p dV.v? == p v*rdr.

MY SHAS GAM OTSA CHAS SIT Sita AVC exis

Gin Bacar ats orace fate wae cro ahenie T ones!

T=-ZdT= fm v°r dr=n p (a) [own dr

Vavo

)". Ree, Pops ee
8

1 (—
P \aln a7 8in 7? Re
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eae ceca P ats orece V omer waa Gem aica stare
A FM Sas TA PV 1 a are a feen lars ain
P’ CAAA WAS ZA, STE] BUH

pPy? _
PV tear PY

a. p_PpPV V3

TP ool aR (11-6.6)
aos Seat Pa Blac 11-6,5 Aaleacy P-qa aac P’ afacs

Raq | HSA ONiaS Adlsa SEPIA

n= 7P'R* 7 R ( _p PV

8iv slv 827 |

a P 4 4 4

“3 ry - Fra STV eer (11-6.7)
Cacia Se wer ae ata fora feorca AS a aT

T SAI AeA [CAT FA GATT CAN AAAS AlLSSOA AMA Bey

AST BAM WT SAM! MT BC AMS SPIAS Wa VisIn Fag

wT AI Goss Te TA was SA WoT ace Visine Te WAT

AMT WAN ACA BAIA CHT /-aq Wea /+nR NB! RAH

are | on atic ae ; Sara sper AA GIUTAG 0.5 ZB 0.8-

3 TC |

USA YS ACY Bacay MSI

awPR* pV

7" 3V(l+nR) 8x(l+nk)

‘oats ay face WAS ATA BWevacea (Hagenbach)

aig Fn Al Bae wae TA NTR TAA ANT TAI

GFT BMRB Ba mpV/Bl+nR) TA GM Bal m

ass wen; Gaa wees wy 05 Bae 155-07 THI

GOA Fatacet

gm PRS _ me (11-6.8)
8SVUl+nR) 80(l+nR)

11-6.3. CUAMCIS ARPA ACA Sacers miewwr faefs |

COATCHIG AAC AI Gace Aree FACrwSA, Ve Sey

27
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Com AewR ake gr a sam, on aa fag elena

ASKS He MALT Glos AM MMPS SANT TA A | MATA

COPS HO] MPSTAS QS’ Ae Va Bio MT BBS Per oA SAA

vr THR BTS Bare CHEN SAL PR ATCT CHT BR ICT FICE

CAA STATS BA |

11.6 Tor COP Acer MANA ALS WAAT GSTS AV ATT

Cd Beare | awe CIA wa sem wa! «6A a BCA

wen far arn ea |B Cale acer ye Tey GT] ACT ACH

cai M, @ M, aT as | M,, M,-CO Ge Cow aE

hea P=hpg\ t Beramaa wa C ma Heels 2B

V =m/pt |

AAMT RABID ASSS] WIP o—

11.6 fou

(2) matey een Coie a Zea fe om cram Aare Bara |

Ra aT AC aNe CAST a Maa ASI Vit AN Ae
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falar armen aa rh cHface ekrq) | ancae wisesa 3°/,-08

BI NB] KIB |

(9) ee AWAY FAA Awes Mics Bera 7 Rtas

VMS TaTA R WMA 1°/, Af enfacs 7-cs ew gio

Raq 4°/, |

(8) CoD acta Geol aqasa fey ae was! GIT

APES) GEOR WAS Fo Aen! say carg 30°C-q ashe fos

CHG AS AAT 1.39.1 Seo afer ace BT

AS AY |

(4) am 6 Ay Cams aa aaa sia sfagiaa wa Fa

sarq.1 f=100cm et R=Olcm S8tq n-e% Uleone Beat

areq leq gic Gal gibt Gera Gcompy e2rq1 Bae V AT

TOMA WOM Fa GIS BT iss |

CAC ASS Sal TM ale aA arm mew 11-5.3

ATA AMT BN WA Nl CIT CH PA Aa ey Sq aM

oy Ce Fas MwA P-F Aes V-a mfATSA CHAM MAG AC |

P,V qa Site (11.7 fox) Sq ners HAMA FH, MCA ATF |

P aq aia V P-aeqtes | PUM aaa V aa VP-g

SNYMSS BA | ATS! MAA P-cH Aaa Cates Geom jiaews zara 1

t
V

P — >

11.7 fou

11-6.4. @yoi Cafes acm Atee SACHA HATE (Viscous flow

through a vertical capillary)! “74 BISA a) Sam AT

aia 2fe cece Gz eae so wan fats aac wig alee
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BATS GYPSIAT ACH CA ABA MS CATA Fa BVTlaAa, Wo ate

CHa ACU MT OA OAC OF BIANCA a BTS

wacera Gq feat any acylates Ts crea are ae ACA

Gea wrlpg fara Tacs Teal FIL ACH GA ace oI P, S

TAA MCB BIA Py (Pi>P,) Ba mr*(P,- Py) =ar*P Ww
aay Sa fara facs fem acai | caecad Saat Tacos Tees ara

afam Gea ah mere am Sects face fem aa | cAeCAA

ch SAC CCN ATS dv/dr SAI OR AMA WA 2arlydvfdr |

eat Sas ir Tragyel wre 1S eae 2 Jeqq TSAloT CAREC

“PU RACA |

2arlndvidr+ mr? P + ar? lpg =0

a 2i ndv= —-—(P+lpg)rdr

f P+Ipg r P+Ilpg R*-r?al v fay - hy J rar a) (11-6.9}

CH ATH, WTS VPI Ala TSR (11-6.2 Aalsa9), HAA AeA

Yo MCA CAAA PA ACK AA ANA CHA OAs Blea cay

(Ipg) IN SACS {AA |

VST ACA TWS Bis acaia stam als crave fate wares

Saqoq V AeA Az |!

yutiPsieg® (11-6.10)
8 nl

CA Neils 6 ArT GT WAT Bee WC Sa ys

OPSINS AH TSA! ayler saa CTA AT |

8V (+nR) 8a (+n) (11-6.11)

11-65. Nica Sarma core a MSCs fea! rere! fielz |
11.6 fora WER A ones Gace Cee] Pas ATTA OM AT Fis GA

ale Cos ae Tem Sat Wet LAA Mea HAI AACS cream

za, Sel ee fates ara aegho wae oer cafe
Aree Teorey mem Wet? wMyeins acer wae fafacra aa



AIFS) 421

V ORC P-A AIRVTISS | «A OH GAT Gre B ara

wea h cateianra Gora efadt P-=hpg it wm aw SoM

YSIS ACT TSA, CHI P-T WAT P+ lpg —(h+1) pg Tacs BAA |

VAS Wel H=—h, or za aH H=h+l afar Boa cHrs

GAA ATA |

V cH aV=kH 1 ore, dh=dH.

k=wR*pg/8nl GSA CH OE |

dt Sand Vdt WAS SAA AA THR Aa Ta! «Ga SAGs

SAAT | A AHA VACA az RAM SRA STAT A MINH Gala CTSA

dh afar Slave

-adh=V dt=k H dt

a aH
a Kk’ a = at

t AMAA h, FBO h,-cS afar oB ye aha sew Vocaa

aula AMSA Stam HS

A,a

; in H, t

ANCA QO wmoa wa fats gem ela Q=a(h, -—h,)=

a(H, —H,) ian @ ww

t= _@ 4,7; _8 nt Q . in(H ,/H 4)
kKH,-H,) H aR*pg H,-H,

mRipet | Hy ae (11-6.12)
T= "319° in(H/As)

11-6.6. W{CATAITOA fec=atfasta (Ostwald’s viscometer) |

tsranfacra SCS ABS TAT A A UlEs TTB FA! AINA

Taarore J] BICAHS TACO ANCA | AAA A CFA QaSS TSCSIATA

ae sl | Cele ACA ANIC aac TIA UTS BICNe FaM

SSE 1 11-7 6 11-8 BITYAS GA FHF faacore Tecararcaa

Sel] Je BSAC |

SACOM HIM AAA ACH AA SATS TMCHNAE cel 1 STASI

Sere care vizaie aay Gat TIS VA ATA PUR faora
sign an AGS Per G VAAN, CR DA ATT SIVTSNG
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Sian aace 1 ya Alaers || Ger ae aRTea Sn se; Ba

ARS FAA OA GAA AAT BT KAP TT |

ok Fe CANS TT I MAR fei =z

mage Sara ase 118 for crm sae! sale sem U

am 51 Cae foam (BEC) a oa Cae am

(D) orat omberia war A ga fen B ae wen al

CR Ma ac wT yy TA wart via CaM, wea Gog

COM 1 «QAAT Gaey las are Ba awe eferwe zara

VATS AG AAR GAs olwoada sera ators fea Gast me M,

MIT BCG My, ICH CeCe Cl ATT (f) ACT SA alas sat

AOR AES 7 HS aT A

n= Apt - Bp/t (11+6.13)

A) (

OU p CMT TAY, ca. @ Bua fem ah) «Baa TA

ots aaa Gem fata ar) aT Heo yeTE Ga RETA Sie
Ae BR TA Alike sam ate ora Be TAR Siam Oe CATS

AAS TM BWA |
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nlp=v MMos BpRTO ATS! (kinematic viscosity) 4 |

2aTa Te L*T-* oar Bara Talean ass ‘ovrey (stokes) | n=

1 cgsu 44% p= 1 cgsu 28041 v= 1 GOTEY =1 cm*/s BRA (vs

Hy BY “AST AVS!’ (dynamic viscosity) Fn TA |) GCA

TSCSINGTA v TCH, BA

Ba’! = At—-—. -vy ; At (11-6.14)

t WIS AG Letel ALT SATA B/t Goorw FN AT! SA

Yih (11-6.15)
Vg bs

Selle PRA AAG aes ASIST AMLMTSS | CHS Aa

aq Hig BRC A Gaet Caait AE AACA AG BA |

am aa fecaiacra TAA OQ UGA SAA Taste Veer 11-6.11

AMPA WPCA CAM AA

nw P+ beget _ _mpQ
8O(1+nR) S8n(l+nR) ¢

P aia fqq Sows CATT SL Ga AAA ACF OA LF SHS!

aiq hea, Gl Bact PHhpg oar P+lpga(h+lipg' TS94

arAey FI GIA TARA GNSS! BWA) CFIA fares ACH

San fats sere aia h ae falco since nied! TSA

OA CHE CHA My BROS My -CS ATTA hae THATS 2 ACH OTC

fgg aie BBCI | Cl TA GAAS WALA FM AF Al CFA, BzCS h-03
efor Pat wieed | BEEN, MIRC ACA FN A OFA FAA

ufaTl (ln +1) Gace STE TALS LANCE! hy 8 ATA TATA Fara

CEI WAST SA A BA GETLAS FI MATA OCA | ACME Brmcaa

AAPA

wR*(h, +1) . m .

TOUraRy =A oR me °
fafeca 11-6.13 Aalsa1 AEM TTA !

11-67. gatas cafes acora cailments ete (Flow

through capillaries in series) | €2 4 TH ALLS CAPACI HCE
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qe fam ee | ERY AT UEPMA R aighes ora ate cae

T POM STA SRS SHBG Oras aw CAHIS caAaa Was

Gt Ske WER 1 cme AA wpa R arcs | cack

aH ate crace V SST SIA wigwe saa ae ae A

CAAA WAP FA SRG Wea |

p=5nlV
wR

CRY LAA CH Yorn Slava E-7 alee P-a ore I-4 wigs Va

Tar Cre TATA | AB SAC FNP ABTS

z-5 on (11-6.16)

AMTLCE GAA ANT ASS BMC AKA AY (resistance) I] Az |

Cyne cay cahieay (in series) 7] wea ASR (in

parallel) qfacq cla amy @& ABA FG Winn om, Gre AIR

ASS Ws CHM AHA TNS UM FO Wa oC! WA

AACS BVA CHAICAS wallsay afore Seas cate aa asa faa

FG MA, Z,, Za aie Gama CM ae Py, Py OF

OBA MSA CAIN A, STA Be Aaya ace aacay wa

V Teqe

ya Ps Pee Pi tPgtice _P

1 Ry LZ yt Ley + cesses Z

(11-6.17)

— OTT P HAYA YS enews castayas eae Z=_Z,+Zate”
Cxcwa cater cne |

ett) as Tara ae cam acre ae Usa BA 1 mm wae feels

aetea a 2mm! aa fen anes, alae afew aaies ebro!

Gxra WF anew cerataass 20 cm aa AMA | Aer eM Als CNATY FS aa
aea Bata? ater ae Taare com fate oncwa com are Be camit ?
(7=0.01 poise)

CACHS Ss ce 11-617 wea P=20gi| Z=Z,+Z,

or 1 V=P/Z oR Py =VZ, 11
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cafimeats gels Cafite ae mea were! atta: aaa 6
aTomier yea Sievorot sean Cates ace AST AIA ATS CNTs |

aM AY Kel Vaeiets ye ome Coomety ari afonfar an fe

DAMS BATS Alay MCT Hiv 7s Sq sa |

gale aa Gites aaa ai awa faesarna (Reich-

sanstalt) afeqlea oa ara wah ta as Ae Sens

Cafes saaferi 11.9 fea wales ag yA See!

omit SA A: MH TH | AMT MA Sa Sines enfacer

CONSTANT

PRESSURE zi M, |

11.9 Toa

Coa Sa aga om aoea cos fea ae ea | 4-8 aCe gfe

Cafes qe B, 6 B, caine ai M.,M, @ M, AA GAA

Cowl h,, hy, h, AM FS AH ABA caacsza SIA AM! Bs

aw B,-0% PRCA Us, Gat GA Wa aale aa frm Go frm

AA TH CSSA Bwle Gem AAA RICA AN WA, LAL WF

faa ue enters alfa wae Geo agree faatas sa

ATH |

M,, My, M, AU CHA Py, Ps, Ps BA

n{P,- P,)R,*_ Vp
Be AT Pa Bay

_7(P, —P,)Ry*- mV*p Ax
| 871 V B,
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Snrl,V B,e fala am 7=

we Ax 49 41-As
wees 7 B, B, B,-B,

7 (P, —P,)Ri* —(P3— Ps\R,‘=

SV l-l,

11-8.6. astCAA WSS) | Cols Aca AAI MICHA AlTSTS

TIO AA | | MTA AAT AAA AY ACT MICHA VE WME «SAT

FACS MBY AS |

Ay ace TaTeN UIA oT Taleq Zea omCAy Taye fate sa |

TSE VINA AIG Acesd Towra wr iee alm as a ale

TA Am can Ulor slam vss nal oss Grad om Baia
ZA Cl CBA CRU NICHT SAY p, CACHA CHAP a OAL NAT CA

u Rete, ACA AWA

pau= fax atte

Sed | Aa AAT Rec a Pea «Bea ace fale cect puH

fer aferd! op Bie com Pe NCHA YAW ae P-t AMy-

nies | weal a PV=Peq ay sara com Poca Ty

rece facil yeaa Tace ame A ate p P-F AMAQM*TSs Ae

CAE WT! MGA Ae oc TA BorS PAcCwA AAS u Has AG |

ae Ox CO Ble RA os Gey eM WS! «Saa we mM

CHAT OP-6 HS AAA | cB Ix TOY WAT TAS AAT ATA

eta COAT FT (11-6.5 walleaer) cart Sacer me

yutR! oP
8 ox

Ox-F BL AAtSe PHOT Tiga ofecet 6P/dx-94 shrew Bynes

Rem wR dPidx\ x Mie P sa alam dP/dx ixcaive

art ; Sere waa —dP/dx fataq | |

aera ocr WA Coty Py, faa wy em Pe 6A GM Mt

ay P, am & Ae Bea als ornare waiew mem TASCA

zorara V,, V, GV RSC, AMS NICAT SA AG AT Ale Me
PW ,=<PWV,=-PV

(11-6.18)
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BWSAY cia AA

PiVi=PV,=PV= _ pp ARe | dP
8 dx

l Py

dl Pav fase Sr fr ar
0 By

I Pim 16 on (Pa *-P,") (11-6,19)
creme ae terrae adiga, oafotre wm sBarce arena

CHAN AY AMal BI AMM HENTAE Aeeiy ees wear

ACT AM | GMAT CH MTS AAMT AR ASI Leras fans oneaygq

CH 821 ASI aT Aaa UAias a, sg fate oaecay ames

TA ACTH TCA COCA Ait SATS CHAM AA Vera ara Peas aca

Sq ZA HGNC AAA sMCAA Ba Pea al wmlsn wags cat as

Was saa jfahediea 2 fale’ (slipping) aa 1 sneAa cere

scas Tales Ta Wales 220, Wele AHI BWA MICA AG

TJSCAT (mean free path) Ace Sala ace ak fem wwo TA

sureRecacey (Maxwell) acs 2ara Gas aha slacs Barat aaa

ara (R) WAT AG TEeTa (a) maw aoe wars s8cq, welle

11-6.19 Asflseara R4-q AMT (R+A)* HBlS ZVlA 1 «ANTAL CAA

R>A ae (R+ A)* = R*(1+4a/R) GIN BCA |

afonist Gal ala WHS BATE! as ye aha aca sac

OER AT

TM rerpv,| Ps" ~Pa*) (1+ 2
_P, Te i

871 mfin 5}
GAA m AMG 11-6.8 Assad m-aF AS BSA |

Gard Sar aie MCAT CHCA BMSe Soop

cates AHA ARMS WAT AS TAT AM BT SH

Caias atare | afagiag airore a AE VO CaCA AH

fog afc eniem am! GINa att gale eT qais Gomi

SAA FAT |

(1 1-6.20)
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11-6.9. astafecas Sotica Astra Miers Atta (Rankine’s

method)! *aleadt Gonca faler cava @ CSC MC AS

TN AT Ae HAPS AT YA GM MM MCHA HASTA TA 1 11.10

fora Uies Bee Jam sae i AF aq Cohes aa Gara ge one

an 2.3 fafafaors acra ora asit ae ABCDEF fan cami B

@ E-co wan T, @ T, Wrersq Aas ace fours ag

cra Flam aaa or fas cm aa feo Tr

aa) yl TAS actrees feocs ahem Bee Geom we

FAS! TIM AT |

F N_, pas

CED) )D

“te
11.10 for

cio] aa ABCDEF-93 Gel Sel M @N Ye wT ATT

qie QIASKA FG A ABM BHA GSA FEN Sey MASA

Wa! aca CD aga four aagaia mmm Gar ye ones

arc fafen acai sce seem fa aol ate at SICA

mM fara ara Cais ya FA-7 foor fem aaies sBq ona

Soray wey SIA! a fega sien M Slowest en e806 Sats

fas N wey cifeco ATA AN SSA AR ARS SN AW I
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4a MS ABCDEF aera OSA V’,, ABM (a FEN) aema
CCT V,, WM CHO GAC Vy, AR V',-Vy-V,1 a
SqEine efecn atest feos com mda aa were) wt CHR p
FA AFH OM WAT WY p Bei. Ae Fewca omcna and GF
PeV, ( CHM aCe ORDA V 5-3 GAA Bop) za ame 1)
MATRA OF Ga PET ecs |

TATA MACS ABM BH FIT p, 6 “TAA TACA GCM BIN P,

M1 MWS! AMT CFA wo OCD AA SETEy a BIH AIT Ga

Tawa Meee Gq sy wla i owa

P,=—p,iofa

onCAa Sa Pea afer

Pp V3=PiPV + PV, —-V,) (p, + o/a)

ww Vi,
VW p,=p- a a ‘VY.

OR Pi=p+2. ce
a 3

ona faa are N wen Citlera mata Gora MICHA Cee py

@ fae PF RerHi

wow V V mane” Vi.

Pam Pate Vy, Pa”

o w@ Vi-V,
Ad Po=pt-. “Ve

BSI I TAA oH CHM qe Te alas Leave Cea SF

wo V

Pip(V,-V.)-PsVi=e Vs- V4) ( p+2 Te]

—pV,( p+" o Vs- ist )=p oY, ~2V,)

oF vee t aaa UiwaTs Zen afaca ats orace nc

p p(V,-2V,\t
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- WH wies eeace! wae MATS ate cree V,

SRSA TA AT Glace 10-6.19 als wpa Gar Sa

R¢

Feat Pe +P;)(P3-P:)

_ 7R°p 22, Vee -?} o
167 2p+ Vs °

PiVipa eer | P,*-p,?

APS CMY ACT CI ACA WMA VCMT FA SAM GA

~7R*p 2 aR*p 2p +220 Vs w

167 Ps! pa* )= Tet (2 P+ yA) $
AIAA VAS ACG CHT ALS VACA AT FM BITS AH 1 = ||NTA

Bla WIT Macey Grcsa ye ACAI 1 wae .2p

HF AG WAC HAAG TG Tera ATTA VAM Me

% ~ T6nl * 22

V,—-2V,_7R* o 11-6.21
al t 16nl a ( )

RVs. Var &, © OR OT HeBTS Pet afer | yea ¢ THR »

SM AW! 1 Sl Antes | fafey onca Mae Base ARcHe

SAA Fa TA |

rer atte farm afar wet | oonatay ace om ATM

ators 4 ately fag aM WA! Bare Mae TT

Goas A w/a a Zam SA Vem! [FE FIST | SAcey 2s

i BSI MN Wea Bensara a Tress AT Mecsas TWA

Tater a (10-4.2 aoe)! oem siege «tq fem

Cr TR) PRC MITE ATT Be AA MTTIAYCS

wert sac je fey aera, for orn sfacer aren fea yor S8ra |

a o/a-g f Smet BBM, OB BMATST NP CSF AC AMAT

PIS Gor mMaiaya set, AN aa, Gaese ye ST Siew

28H t, ATH ae Toa Stat Slam Aacer alec, WTA MCN, STR] VACA

(1—f) ty =(1—2f) ts =(1-3f) t
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Bera | BE) BBS 0 WA MEM Te |

fudorts ots —t,

'2te—t, 3t,-—t,

omer Sars Alisa AS Alem WH A! ake f aga

BAM 11-6.21 Aalsarey w/a-7 Wc (w/a) (1 —f) ABTS BBA |

11-6.10. fea Gtaeca ST aweecs foal stews AtarS!

RH MCAT AHS TAA GA ESO Gonca TH MH MTA alien

cafes aera foor fam Ga ay ser aiza ace crem ma.

ore tea was « fas ATA ATT TH ANA MICA COR

CATR ATS] TN BA 1 ACS Wea cay AyPecey casa Barw

at TCS THES NCA aA azaq RECS Tan (wae

AH AA Cas AIM AAT Ahem) Me Here faE

SHG LST Alea FN AA! see Seo Pax aes a sa

TABS |

|
D 

)

Al

11.11 fea

11.11 fora ate ASH aise ATE Beri Crem Beare! A

ONE WT p, BCAA 1 CAT MA M RBCS py SN TH WCF
Sen tex eho T ores gfe CD tehes aa em leew
ate am aiea s8ce orem eal ma Tae Vem M RkCS

AMO BIN P, OTM FA!



432 mmTeeta 4

4 AS A MGA MAST Vol «AADC CHI ANC MICAT

BIN p OO ANH CSM HH NT AAT AAV, MN Aa

wae dt A MIC FIM p+dp 8 CN WA

PV, =(p+dp) Vot+V,at)

dp
7 -Vidp=pV,dt VU pVv,= —~Vog,

ARIAT SIA p, Zara, 11-6.19 wallsay apis

2) —_p.2 a7R*pV,= en - Po*)= k (p*— po?) [k= EF |

k dp
SS dt= — 4? __
Vo p? — Po”

AMP WAS OT p, GA t ATT AA CI ps RATT as Ge

Aa AN ATP SAM MS

k “Ag 1 f 1p { 1fem a ee — d
V~ } P*—Po” 2Po, loen: apd P

1 1

ql

nR* 1—_______f{ = in 2*Po Ps
16 71 Vo 2Po p- Po Pi

ql

i In 22tPo P1- Po

2Po Pao-Po PitPo

11-7. Gas caucaa wteicas atari facia (Rotating

cylinder method of determining viscosity) | WG WAI TS-

af Sora Galaw AaAE SAIHT ACH GS Ses ARC ATS!

TANS ARNT a Be ers GET) ATES ct Rar Coie

TA WIT MoM yes ae sy ya Bylaw Ss = BmMces

TICS TOCA TS AIO MCS, SCAPHS MNT Flo Sey GN

BA WE GAT PMS MAT WMIASA Gio ST TAA Tow Baca |

armel Caters Teresa (11-6.6 Gy) GET A CAP AAS

SAN Siam CHMB AHA AACA Giomo 10-* gece 10* was,

HAG ATS! YM TM TA |
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AMS MAS Ml VA MB NMA VAST ATE TTT
Qzera eT aT TIA Geis ANE GT mom Serra
watet sce wa ate «ats cemce fates can ETA eH
AG AAG SN Ga aaa Sm a ss age ex oe ahem
CAA AHS] YU Wier eH a1 snes Aw (10-*P)

RAS HAS Fam amy 10°P ode kay TEA TIM TA! a
SOA AS ‘MAS fecarfaor’ (Rotational viscometer) 2% |

fowma Garr a alga aan cme GA OT aifacay

eT Bacal GAC BAS (Couette) erela, wae fowraa cam glares

GACH Ale (Searle) arota fecariacra qn =a |

-. 2a eae. o

. face ~~ {>
SbeeS | aero Fee

Le wie
V pan A on B

Y. en -—— = oe
Se)

Was
11,12 for

(11-71. oasis fecuifaticaa ey faces aicnton wat
een) 11.12 fsa A 6 B Ge wae aA! feo cam A

Cu ww Aqaa Sa fem Fea | «AH FICS GMAT AG ones cers

OST OR M aaa | | AaACar a BH w, calles cata gaia

zareeese ei SaeT ROT TNTST ROT Cs I

SI weed aw feucta cca Gm asics cb iam sq

OF GE SACS COUT | |—-M-4 ARI GNSY 9 TIM BA

an a, foot Gat Aa aa ase Ae MT BT

anny b 1 | fees cera warn fanfare eres Crs! i | Sacre

28
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fewra | Carta r UPN ass AIS AM SO SII AACA

CAC NH MN Cr Sar Sis to, | ak AN BaITw

sine few card acl am Ba SAM BBaTCE |

afore aca mc ifs aq o eam, 2 Ba wa BAA

WLNSS AC ASMA rdw/dr |

Sone AACA AAA GI AAA NCA ASA Ga Ns

am WN wal Baa wa F=c@ama ae Toco cHaee

x x CIC ATSAAl |

F=2nrlyrdwf{dr

SA WH OF WH A OF AIT TA GAA TWA

M = Fr=2nlyr?dwf/dr (11-7.1)

Tre a afer wag a wfsafoe ace, wa Oa

oa fexmiia of trfa aay 6 facts ay bs fant fem

sia | aby Ga fae ea arena frien Mie OT €

feo aaate AC Mintw oi Baez Slee Oa eA

are beta an @ fats oF oeG 1 Aigcra aT BAN A

GAS MPAA Yl APSA SICA GHG 0, Mal SACS AS ATCA

CUBG fare CS c-A Was Bere

M=c0 (11-7.2)

11-7.1 @ 11-7.2 xacw me

CO = 2alnr?dw/dr Q 2nlndw = cOdr/r®

Wy r=a Sly w=, MR WW r=<b St w=—a, | BWSOag

8 ye Ah TAT OTs Flea ATs Sir oe

Wo b

a do- 06 [%
0 @

A =? (- 1 (11-7.3)
" 4rlw,\a, 5*

Cray Menon Tosa aac Cnet a os ACG SE

Mae | a Som sia we fog gic a fey Ba Aacez
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VAS FN TH FR AAA TC TG aa Pas enfac caaAT
werd feamiia vs Mon a Per ere: wo, Pea aitem fours
CHAT BAT Me Crs sa 1, 6 asa |, SAH

cO, =M,+M' ‘AIE cO,=M,+M’

A4mnw (1, —1BEAR o(0, —0,)= My — My Steal he)

(11-7.4)

aig ae fea ate feo aay wo, an gator
SAX MAb Ps as Ae mem Tea evs shew
—rdw{[dr, GR Wl r-a SA wew, 6 WH r=abh Hay

w= |

LEA

|

R, F ERs

GracCA ASS |



436 mmTCeA US

11-7.4 adieay ates car ats 1 6 alae xa BBaE |

Aer Cr TA MASA CAN ese Fim swe wa yes

Fos Gl aye ay aaa sa ates Be! «©, BT Nee

M/o, ataicr aa Ter asi ws UAB Ga ae aS

Blas | wo, We sac M/o, GN oA est aim aeeaa

HF MATS MB 1 coy Cit AMSA M MA wy 204 BMS

BA wet AA WH M/w, Pea ate He sia ae (FAT

BAS BACs |

otras efta ory a care areata | 11.12 focaa aeare
fours Gerad Gera feaniie bs oorts saat ais Gora once

VAST FA VAL | CHA Walesa cae Bal aca | | Tewray

ea Sacer el EAM Misc A CAA AS] TPPHCS Cae

CA MCSA SS li HABA TA) LTS ATRIA BV SM A A |

Towra acd Grq 6 alte Gara AMA WAT TAN GN

BISTS CTT MS AACS Ve WA Aiwa Gog amcwr ya arale

eM TH! GF GO KTS PMs Pel Cay (Guard cylinder)

qa | «(11.13 Tora Bara aries Te yaa BAAR! C, D ots

Fa we ey | | Ga R,, Ry We Weta | R,, KR, foous

Ca AA WHA Com frm aH! CaM sy TW; A gars Ra

TA GB AN | .

11-7.2. aca fecetfacra: cet ae cam ae

TAC sy wea Saat as festa Gear aaa! eae

TSoCsa Aaa cad | | Afas aa 11.14 fom gam seames 4

Ae CD SK PACS AT | | SP PATOT ACA ATT CATO] CATIA

Sey E cata ape po clr yor galas Wie oyfeat (pulley ;

P,, Pg) 1a TaN Jua Qa SACHA Alcs aso Sia 1G MTS |

Ye ANG AA SM (M) TM ETS PI MA Bley TOT SAI

Eq Gora cles COM BO ASIA STATS (F) asl Wa

soca oa an fom Gat or te PF cra! oa ato foc

ARC F-E MGM AN BA | STR OE Fee Faeors eS

WIA Ga Ae Tale ATC I
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AG CHAM GS Fa aT B fags es | G2 CHAAR NAcee aE ST OTe qe M am oye beta fea Acesoom gece face cern 4-3 calfers CN TVS MCB BAY

Frere 4-4 Ber Te HA AAT Calis can aigcs enfacy MHS

ae aco ea faery cacy Teteietwe OF aye OCA ATA FA I

Way HTS CIN GA ALG AN, A A HT BAI Calis cara Garw

G1 8 FT AI wo a Wawa TF pretos cm catem

TT Sz

A-% ApTY a, B-A Aad b, A AMAA SAC CON Seon CHET

I, ere AQ FRI Ns aq wo, FAA 11-73 salteay eEpITTA

_ MN [i_l

'~ qnlws \a® BP

ery N aye bh 1 AA OS LMI FOF MGT ALY Gao

Sim et E aera aad zac N=mgdi Sal w,=22/T |

VSN

na 84) me (11-7,5)
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- OR aileA BTCA I-C Ger e mT-ce GS BBM are ufiact

C2] FA RA ok Ge eT aa fay fem wee fe
11-7.5 aerate oneoe eraa A aaa faces weer cy Gk fam ata

GA a Te ok beta on oe yaiay fem a1 x sae
qian a face can at yaiey e80e uk cenfays yay k
RCA, IA OR SBA ACG Calan aA asileacr EMA 0H
aca I+k Tare eer | aaa wel ce Ak ofa awe be TT

ates, erste beta se SIE ATI

Tres aca wea k-a wey Alea sian asc

yo &H6* — a*) mT

Sr*a*b? “l+k

GF ARB ARC 1 MEM AA AAMAS SA ATS ATS

8 BIS Baw ara, ele ase mT] (I+ k) MPA Aaa CaTAS
COT MBC

AACA CAC AAT HI MSH BAVA BAA ACH PE WAS

TVA WH! MSs 10° Bav5 10° Maer Se AS Aes’ TINT

aa ana aie ocea afseora fora an nea, fey We ACTS

A GRY ST |

11-7.8. ya mere) TCH Basia ferwifasta eicwit |
RBI GIA Ha PMSA Slave we Maia asi

aque aaa) fata (Millikan) eq arecena ACH Be facts

waa (1917) | SR MeN Wy e=4.774x 10-29 es.u. 1 1928

quit anefas (Backlin) way Bara e WATT TT TT 6 = 4.80
x10-2%egu.t Gor aT Wa FRO Tiss oH, Ty

BA ACHE Fay elo acs os MCAT Alea Ala aiaca aes |

au sai tee faire wpa scary feta agr AHO CAA

MSM TRS fey on fant us AouA ser afedla 3

Tarren omnedizesta fates Sona aga ASIA Tet fae eS

TCS SB sari mA faferercar acres Asis sy (1936) |

Ty TWH TW Cac tory ce as Gry want

Romie Gera AH wasn fecaiara aca am ate

(11-7.6)
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facaioe Bat Race seas gis wa sn sn aa foes

Gar fea aie a aixcss cam fea afem Gemered vrei
AIM VA! Cor cHwae onsta alsa ae asicaa Wa Sq ee

2arcra ACN Cae (Bearden) ates AqeH WA @ BWR

AMSA Ala CG FF |

mca wa four cam si wae Garay Gor one ae |

Tae Uw Cars fag wely Coca yan calfes cacy gar aw |

MAA AA AWA TOSI AAT OA WAS WG Bara ge

AS wa Alo WwicseAA AH aela ha Brats sa ga I

aigcat coarcra Crds (/) Sarr fae Cre + watcae Bare Sars gacea

SNS 1 HM TARTS HAT OH STATA ATA | SMT AACS AY faery

size ober cl cei MTA a ay oeredla He BRS Sa ATA |

MHC 11-7.3 AAPA VACA |

11-8. ACy ayq WSCA Aersi atta (Falling-body

viscometers) | Git arg orieela fous frm cara ay afore fac

Borprys Cay a1 as wins wiam aa: sare ‘Are cq’

(Terminal velocity) avai ae aa wfom Argel ear Sa

MTA! GQ SCHOTT AMATSS CNAS WIAA SH TA; CMC JAAR

apiets BIE | ACES ASSO AAS male Baca giv 0.5°/,-04

CATS ONS | Aacaa Alas 104 P gBcw 101° P Argel TIM AA!

11-8.1. wg qaq Bia arereta eteta 1) wa A ort

aa Som sare alos Tata 2 aelegia tra aTGTS asi Cat

AGTH ACH ACH Cac APAoTA aa Atos farraice Osis TA Alea

Bq GUS | HUARAA GAT TACS Heery Gar Va Bla Aiewek ofers

ane! fey ayer can fea erom agioa aerate CAT

afer SOR SCOTS CAT TAM AT | GS TEA CAT CAT TCH

Gan BT CICS CCM afore CO TH! TB AST
APABTETAS A ef atoms ANtes 1 sere selon can
Ga ACG, AMTe coIA ACY | ae F Gat agicr oar mg Fe,
aga Com cs TA A mge—F i an yen AY F aig mg-%

ANI EBC Aelor CIN BTA ACG A | SW CF CN F omg Boa-

fea cat can ame agid apres ee «| Bae Blea aihaTe aM
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mca Teor Tre arg ay alge wag fem an fey

MC APH YI Tl Be MAS HT TN AoC Ay Sa Ane

Qt TH Nl Wyeast Ale Bas slam a_S Graeg

fom Orn FAR | | SA CHa aera a aia sme Bel Cre

AS |

11-8.2, afer amicela fess fen sea tere aiftcea eicatt |

ara smnedlg fosa fam ATS Faq aiea agile alscer AE

ACHE CMG BN MA! CIA PT MBC ASA IN CCA AaNy-

TSP AN AA | «MASS Aale wASe 2a0G TI Alec Car ator

WAPAY ZAI

a*x dx
mas mg-F=mg-a at

a dt g — kv [ k m
dv

ZI AAPA WME

- 7 In(g- ky) =1+C,

Taq t—O CM v=Ol Bway C= — ~ ing

lin (g—kv)=—-t +i In g
k k

a in 8 = -kt @ 8—kv _ o-ks
g g&

Sele yak (L—e-#) (11-8.1)

kt aceard ay Be et LL RA! SH veumgk | BW As

AGA ACA FAT TA ; BATS ANTS CI Wer



AAS 44]

x ALS 1-3 HTS MAG Bora alte s¥rw Gry aa

dx Rl el) dy

_§ ] xe7 x f(t +76 }+C,

t=-0 28 x=-01 Boag C.-- %

x= patkt +e7F - 1) (11-8.2)

11-8.3. wee seed cites Hate ci—ooay aE

(Terminal velocity of asphere: Stokes’ law) | maZUA SavA

({l IA) CA AB Pea ata zaq am fam aanige cave (a

NCAA) WS ATS DOTS BCH wa! «faa, Ga Pea aie

Cia 3B Gala aes Tam oleae Tact Aaa mE Cae VAT ETS aI

UTS FOS ATA! A YS CHE IA ASH TA, SAI aw @ Sareiy

VCATHS sits TI | ws ACTH Slo HOM ATS PEN Tacs

fog SICA ATA =

Sy Sates Tews Tra ee aay aso cams ATOCS ataca

AHO Ba cress aa scl ahre canu-ce cite ok

Sey certs Gra aiotacart a F, caacea apne r, Sac

AFA] 1, WAT p @ Hie aq u-qGoq fata seq atom lac

CAM ATA

Fy = kr®y¥u?p”

ei k etfs nem wa! ak aaiearr Galea TIM ATA

BBA Taq

MLT~? = L*(ML-* T-1)" (LT-*)* (ML-°\”

M-s§ TIM ZeCS MA sd tw

L-9% WH BSCS 7112 lex-y+z-3w

T-9% WE ABTS MNS -2=-y-z

6% alana feats e80e 1S Fe = k(rup/n)” rqu\ rup{y TETRA
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ay, Sele CA] ase Am) wea (rup/n)’-ce k-a ace fam

k(rup|n)”-c# k’ am Tatace 12
F, =k'rnu.*

SACHA ASASaICATA (hydrodynamics) PTAA COP ATI BCA

saa aaa 6 ats re eae k’=67 1 (BEA aT «TACHA

qm Wea |) wear

F,,=6znrv (11-8.3)

OF AMPA COP] FG Wi |

CHCA TAY p CAR CASA TAY o AACA, CUNCLFA WMIATS Gera

fer? (p-—o)g | tare aca Taal aa FF, aa AWA 1 «Boast

Grnru = §ar°(p—o)g

ql = 28 79(p — 3) (11-8,4)
Yn |

=? 8 4 y_ -8.5HK n= 5 -=r'(e a) (11-8.5)

11-8.2 warece crn force u=g/k=mg/a| a TMi ass

CAN APRS A | | (11-8.4 alors Alege Gem Siam cre AR

CHTACSA CHT A= Gryr | COIR AO AeCG Carenyziee Ba) Jen ATH |

11-8.4. ASE calercya AACA Aero Alta | APG mA

ACT CUA ATS IT TPM 11-8.5 APA ARIA AAS

janes Bea sn aa 2 asleay ates x Beace Saar alata |

HAHA ATA GAA AAW]? CMAN MLA NSM BA) BCH SAei

ATT AT 1 NET CHER G MICAA AAT SlAOA ses AeA

“Ta HABA TT I

WMA (Faxén) ceasycan A wa AA D 6 cHeAcsa WA

d Sara pH Arilgae Baca

naz ErM(p—o)g a (11-8.6)

6 Ke FR CEE Ga ACT ma! ardta faceecna ny Baa (1-6
fae) Fy/run=¢ (rup[n)\| 9% faten cea faten 2acq; fey 2a

AMM | Os AIces k’ An BANE |
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am g=1- 21047 + 2°09 (<)" -0°95 (2 \*

TAS h RACH CHCAATTAfg (Ladenburg) qe Gocaa ATlsacey

wt THs (1—1:6d/h) Ten 90 sface 28cq ; Bae wale aelasis

ata (| Uieerey oeitpra d/h 10-8 acomp care aa alam veh

are CC FN TH) ACS aBloa Gee ger! cree Beng

RATS ATMA FARIS «zecae gis 10-* Rew BAS cel TAI

ISIS, TS TS atsce Bra, uele site cn cant Bere

placa 1 OS BAC ST ATES mM YA CRI CMAs BeRTA

Slacs BA; CMAN TE BY Fem Cai Cewa a crews

ACT AG (Wood's metal 4 Rose’s metal) senea ace ite

TROA YI CRO CRS CHAB ASM AA! AF AFI MSYAT WAAKs

100°C-% srareita ae SarcHa TTS Ba |

11.15 fea

11.15 foes ONS CHAI ARTA AIRS] APLAR STTES Te

qa Rae | A TTI GAM OAT BH | we, CON.
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Soniya caw Gz 70cm SE, oat AeA wa 10cm! AW Wm

Soa @ fap Race 10cm Ga B,, By wate war AH are |

wor wa B, & 78 mem fos TATA! ofa as falataod

anc «aate cna Sac Teena Ga acer Gacy TIVAITT

Gers Ure alom crem 2a, ok BB, 6 BAB, FY Gwe

alae Ga ass nat cia fen crn eal aA Aes SBC TN

aa B,-9 cAtfece Ga aire ci eRe | | A RATA GAG CAE

one aan one aise cr © faaca fahow sem fafen

aera carers MAM CHK] BN ID owt] BB, Tay aloaT

ara | BS] BSCS SP CHATHAM AA! ANH twas

B,B, PAU Ray unlit) 11-8.6 Aatleay AACS WA MB

= 2 (p—a)r*t ¢ (11-8.7)

BAW

11.16 fea

tates cree @ aca, fates oma faq Seo r2td aoa TA

fea oieca: wastes r*¢ 6 waiters I/¢ ase oe Bitar Ga

ait FaMCT LA SII Ra AN AWA (11-8.6 Alleges ss yle

iTS Ree mera Gomg com fauq rd © ta aI MRM SC

Gay aMherypfer atom _ fea Fa aT |

wa, fara stam com, Seem ae afgqaee AER
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CHITIN AAT TH! aa Wp AIT CIS! Was
0°1°C-04 cast a area CH Teas eg Siac xr |

11-8-5. AVS camera Alara Aterel fay wee

caeit Bete (10¢P — 10*°P) 8 Gong aren sa aa 11.16 Seen
22a Alas VT CAAA RVI! AS BATHE UT MAIC

Bae BONA MCF | AS far Wey C-aA AH WAS TS
SEMA AM MWA | A-F Taw SHIS SW’ prisaa Ages BME |

As By Ta maerela ome (S) aes 1 AC ROS TF

siqtal Ae Gare ace ag W oraa fa A aiface ace wae

MSCS AMSSNTS AN WH abet mel Za Ae ala Be

Qty TWacoe A HS aca Citar 1 Za wom Weel eM A

mater Sy faq! A oe Ba UPI BEI a eb ae

mae AMC aT Bsa CHT / mM MH! A-

caizal Gar ware 6 amucea(a<r<b) gee Gra WH ae-

qT ore Ae A eae W'-05 GI GAT W=Me Tag) ez

Sw aeedia omic Cee CAS BecMa Cras TAA THe

fem BA a Ca ar? —a*)lpg—mg-cB C WA BA | AH MCA

ora fate act sen artes GN STE | BMS CAAA

och OCHS CAeHA ATS —dv/dr HN MS 1 GR AA, Fw
aca tee fos mreroreiaw atotacat Gaget J 2arlndr/dr |

A Gam fan wea aTiacere ata 68 Fa Mea HATA Brel

—2nrlyndv/dr= Mg

a —2nlndv= Mg

r=aeem@veu=Hs @i r=b BWA v0; Boe

o& 2 aftera sen Goraa Aas AAA BAR Me
0 6

- | 2nlndv= Mg / dr
- r

Ql 2alnu= Mg in (b/a)

BE] RBCS 1 MSR AH |

(1-8-8)
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seer W-08 WA ATA AGM BA WANS ats AN wa

1 cm/min 3&3 !

11-9. wlereta Bog Basis otceta fara | Saa e MA

Wao Sra Gees a oma fem aster ag) face Sarws

SHAM SAM VCS FA Ve | |

(s) Gacy Basra fara, sac mao Goa Geom fen

Bq ABE | 25°C-cw Aleta Alero 0°89 cP (centipoise) ; 40°C-co

Bz) 0°65 | caiya cocera Gee 10°C Rew 20°C-<s Sia AMET

24P sa0me 10 P-ce ACT BREA Sac Ceol T AeA WaT

CHA TN A ARNT |

CI Aa 6 Go wis Sioa 1 Gyo @ Aas AH

a mel Sta UTR aes cat Ala AC CKO AAS 1-7

worse Ay Gee SA AMSA ACM ASP BN AWA AN!

SRST Be ATTA ICT
b-_ 9 a-g+ 2.

"Ne Tar +br 108 at T°

A
7¢ (1+ BNC

Mets mcafee (empirical) wieay zeae xemce! fates

wat a,b, A,B,C fet A; 0 6n, OC ePCCH ba

MAS YRS | Tey Bat SACS Ceoa YM MEA AT AT!

OU FN WA Ee aha wee ers aS cet ans Bey ales

FR AMS eet wate SS Bors mena wiles! Corsa

seq yes wes gait Tea ate; oolaloce Toate fea ah:

Ca MAAS AC MeN AST Ard Tawle Aalsatiy

CAS CH SAS Wises cae aa «Fee Abra Ree BS cw

ZA, WAS AACN SS BAA Acq | |

were (Andrade) CAC ASA asl Gg Gulaa saa |

93 SF WPNA ALIS] GC CHS APs Brg |

o@

OI p= Sty we, Ae c fafas oa Ter ay aae TK
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Ca CFR! Fa Se Soa GRA aT BAT GATT « FHS
We | «Ba Aiew Gocagq Tooley weoreég fae re |

(2) Sacm oiceta fara o Hee afte) ATE: BIH
TRS AMS GAG! iy ay Ca eS BN SEM cH
qe Fa] | 20°C-c& Sey 51% 500 atmos ANTAL», TH 60%

AG | RAT SAI MAA | aT CHA O°C-F SEINE Seo

BIN WSHACSG MPSA AMT ae saa SAP mm AMloes anes |

FEY AAA SHSA FICHA ACH AHS AIT TET! AMT |

A AST CMT MAT il, bry AGIA SRT AE FS
AG |

(©) Mten Ceuta fara) eo aloe ones AS are |

GQ Bor Sam Tedhoe i = nic7a NTS-Stea (Kinetic theory of

gases) FAT AAT NM Ia y Trace Geo T-_ Ae

STNTSS Bert! iy sar feo acco a oma weg seeaq

WA SPC Gat faery ayerg [o%=,°(1+k/T)] Trea sa

Bel alam AeA AMMAeTS (Sutherland) sca W-Scsa AI

fama APSE alos Baa 8

ne 2i3t+C Pf T |

no %&©t+C1273

GMA ng 8 ne WHET O°C @ PC-CH MW AS yrs, T

faacorp Gee —2734+2 eae C ates fafao ona Pea ain

C-ce weaencsa Tears (Sutherland’s constant) a! ATA

Ceo adhe Aer mene asleace Sia fra mem AH, Tey

FI BIG cenit Geo AWlosa AVG |

(8) aytcm Sicets fara «nica aelawEg (Kinetic theory

of gases) B80w CHa AA AS oo Gos freA Bea A OTCNA

GAS OT AAT ZA ATS CHM AH MICA AG Fee Sara

CUA NICH CTH AG ACH ATS HULA AMANTSS AA eae 61%

Siac Tre ser | cet BIC MT Vaio Tee SA STA

RE TERS) AAG 1 ok ee aT TCM TEAS] FATS GI TASCA

Were staat a atwaa scat Ahn sea erpier Gert farsa sa |
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Cea AAG we 6 Gay mere waiaases Cates cfs

CAN WH NA 6 CA ASA SA as aT! «STA HSlA SSRIS

MO AGS WU NEN A! MTA Beye wat ater oa

QOCA BF Rave BY] Ml Sala Aaa Siam Te Sera werg alae

NA MAA TEA WAT GAIN AGA | Te Bat Vy Four ary By

SAA ABA I BAA Toss TAA, FST BAT SAAT BOT | Sa

CAL YS BAT MICAS CA BT |

ware gy fem Sac Seer AES Are AlaaeR MITAA

WOR 220 1 Tey ogra wos mica farts afam ye aay ACH

Ca GMa alan fore saga fafer efem xian

OA AS @ Georg wees wea sixes OS] BeqTa 1 BATA

TH WOSTEA O81 GENCRI | Se Res Sey UNS AeT

RAM | «SIA WPA GE (Theory of the liquid state) qgpleter

Om BMC GV a wie fay PH eA NS | Gael WAST

HUA Bean Le emacs Cad csmaive fafen sara Geo oe

BA AAS Wee Miaecat Tran as AH facw mca AI Oe

APA BA QA Ale Ml Bern Gay AHA SM Ww

WIN Wo BAI AW |
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ore

1, “7s @ free eee sens we gd aa CANA Aten Te >
CRs AAD Vee “Ts Ts feEE fers fe aay ae >

3 mm em ve fr wet 50 cm/s carn afeusre | ora y=]
centipoise 220A AMet GAGA Ae ae aa asic =e fe forme >
[Gaea: 1500; «13 )

2. siaweme ie amar afae aang fetes aa artes cay
CRA, CM Baa Gr waeeine ar fers fem wa gare: cca
ASTM G AHSA YS BAT ar? Poise-aq aw we | VAs
fe sata 1 g/cm=1s-! aen ara?

Tavera @ Biqwoaty wart omer fe ea? care caer Botsan
wTe |

3. FQ AA Sacra rae afer fe Siam waa mae! Gi aA wy
FWSM Sara wate Ain FA

4. cma alisay ato sa ae fe fe onS onfere xSra 3s)

STOTT Ae |

at Ailsa aca sian mer wae fe fe afer wae? afe-

TSRITS Yat sey fala aq

5. aw Cobre ac Sea aa aif feeds Barna Wa ates

PA AWA SHAT FSA FA

SALA HAS Saya eres ale mies mem SA ON SBA HAs

AINPAI TE BBA ?

6. wrrarcesa Tocwinsta ain sai Ca AR STA NaH

FOR GN Ba TA OPA EA A |
AHN WaT Bas awa? Gaasmiee Bea Pinan aaa

ATA TS > CHR MPRA Ba Gare MOAB ATLA TSS TA FAAM AA |

7. coRTONS waleacera We GTA Aad fe far ice crate | ceell-

wee yes cafes ae fam ateieaias sta Tees WRITS FH UH?

Sa Gora fsa sien waceaa mere ybors swiss CH ABs Soy

a FA |

8. tales ACA HE WA HS TIO CHIN OHTA SYATAS

TiN Bq ae Bara Alan Blan TH Fase FA |

9. wmaleca Sonca maa ware feers am TH SHAS HA!

Secs ieewe coe AAS Mas wma aa Ga fred TA FH AA?

29
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10. faa sree or anenace fam Cele Ae TRC MNO ARTS

MMA AAS ALS Sera Fe AMS AAA Alaa Fa |

OFS AAS NANA LBS ASA ARG] Ahi sa eo Cars fe fs sar

TAG Gio Aw ACA SALTON FA

LL. Yee CAAA AN HSA ST © ANCA AAS AIM AH GHATS

PAM A MMA Alo Vesa As fs fs wae cmpler feos STA A

A FA AA MAB SIA TH |

FHS Toca Tale Gcaa ACM SACS CH TCA BA VA CHA ?
12. me “area Towa Tem MSS Aga TTS TCS AAI Mee 4 |

aan jaa are cay atace fs Jara! ceacea sine ccna sige

AAS AMF MA AMPA AIC Wiss Fa |

carey isp Ox is waa a ?

13. "OS crecea Ans can Tien ord WAG Aliza sq aa

SHAMS FMAM Ar! Faw is Ts Sec yaa wag Garena cerqiva

Bey VC AICTA MIT Alo ACCS Aca ?

14, GRA 6 WC TAS WAI aA Crmmylea aT Fa, @ wz

AHA CHIUOCS 1S Saw BAA! ACSA ANAT AAA Goya Cray

wa gs Teer BU BIA TSN THAT!

AASTA TH ASI MENA SHY GNA WALA Fal AA FAA |

15. area mae mince Ts Ts fates Goa aca Sa a? TINA

Gaiators fe fe git eee ore ea | TY Oonalors gi aAcora oa Zz

Ai STI A FF, GA PA FA FAM AeA |

16. 10-*, 10-9, 10%, 10* sare Fae Tiers aA cea iT

fa, 7 fe fs, Gora Baerw siacs aA? en eaies ona aca SH

“SH, GMA Gy Bera gis ward ST za, 1 SI] SN BMA, Bara

CUNY Fa |

17. Gm 6 Wea Aeroa Ba Sac 6 oem fam ai sai 2a

SSUS AMSA BA AIH lS Gays Fal AA ?

‘18. OD tains ay Sacra are aia Tacoa atypia orem Terce |

Bq AVS MAS Yours Aisa Fa |

aie Tata Tats Sarera GAS = 15 cm2 ; caataqs = 30 cm Gare

GTN ; SMAI TIF —2°3 g/cm? ; Colney acera Cas —=25 cm ; Cols avers

ara=1'0 mm; (Bea: 0°42 poise

(Gi) Sorwa aca atenteains ye pe earq Aiea Fa |

(iid) farrier ses fen 2 mm apres ae fas afore Bara ahars

CAN BS AAP WA SCS AW SO ; Tartana erentiee age 1-3

Ox Wa 83 Te | «CEA: 7 cm/s]
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(iv) 1 mm Wem Tea ye aera sen fem fe ahs carn BGra >
(yn = 0.01 ROS! BCA TWA GTR Aga waW Germ wai) (Bsa:

54°5 cm/s]

(v) 0°01 &f ancra afea hh es wwe ates oma? ae
mae 18x 10°* oe Lea: 1°95 m/s)

(vi) 100 cm* Wires ase ATA oS 2 mm 9g GEA COMM

Ora AN MICE! «= Cereta Aw 15'S we! oS 3 cm/s ACH
VISITS Bei OAM ALS BS Aq eniacsa> cBea: 0°23 favor)

19. Wate cdl Ae BAG a 20 cm ay 6 1 mm aes wale WINS

colers aa Tn Alea Bm Taree: 10 falas acaa cree] telers avers

10cm 6714 2806 Scm Georg vin ora: ater mes 0°01 oe

RSA CHG ACTS Brat SS? (Bea: 10°4 cm?)

20. YI AF Uypotis prste Gara Trafers Goa oste ory

qaqa AZ Gea Fes! fara orsie The wesw Pea calicse cacy ceca!

yet 21 6 AB em AWK Slam Boxaa olslea Goraa fics Area

aa fem Sis eM 2a A «Gorag prefer Gua MaoTaiaw fe oF

fom siecq > Za sf fe slam Caer Are Sr Vacs mA STA

HPS ASD WPS Af a |

Tv

|
yee -Reoe

ct O 1 2
¥

Al
11.17 Toa

CAGES: 11.17 fer cet! ek Bees ‘gee plete Tecetiwie’

(Rotating disc viscometer) Xi |

g& prefea rae 2 wae Pree brafen carters can w xara, Brean oTeTea
rer+dr aend fam facts aca Aa SITS CT afoarmn wr/z |

@ aaa Bog AaeTsias 4A Qardr.ner|[z' Sretea wow Bers OF MRM

r=0 ge r=R (Risa art) SINT SA FTO FARA CTD 64
sreon R*/2z eH ARCA | SO SIA CEG 9 RA OF OF — cH 1
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21. 20cm am 0.081 cm apnea aa fem 20cm era orem 12

farce 864 cm® oy fate x8er | SO OTE, IRS FH A TS

fe aq far Fai = ceeq: 00138:

22. A erumcra a8 onth am Berra fsa fw | tcon v ara
Ose Meine Caters ae frm compl | ate cab acer Gaeeta Cee Caters

TH BORA 3h OA 6 GT AAA OMA GAA WT p 6 MAS Ys

11 RRM CHANG CH RACH WALT Cree taaat h 2806 (4Aln/ar* pg) log
2 Aaa MT |

LACES: Os ae IE dh aa Ye AeA COCA Can

dH =2dh ea dt aaa cre dh ats V= —-Adh/dti © @M

mma yam weg cam H 2am —Adh/dtear*Hpg/8yl 4

- eth aH H=2h ets Hah sina 300 Be ANITA
~ Qar*p H

sian frota ¢ enon Ma 11
23. 10cm am 0'2 cm ancaa wate aces, emes 4 om APA aslo

TE NG BVA! ACA Gay EA CaN se Fara ArT 2 cm FAs FG
ATA MNT | «FCA "LIA 30 dyn/om ¢ aa ee 1°85 x 1074

eT |

CASS: TASHA oI Py BAC Tarra Towra biIy Pi +4y/r |

NS BT CORA TAA AAAS Sev) Fa ATT! GAT 11-6.5 Halse

ocare | dt Aaa Jaca Bones vr BaAvS r+ dr ari V = —4ar%dr/dt |

crete P=4y/r i r=4 2806 r= 2 Ha WM Aaya AMPS Biacel

Tacefa ATA MTOM WA4 1 Gea: 4 min. 56 sec. ]

24. cache cam yaic cole aca food Tem oat Te aR

TANS! weal man @e Coa aad imm! fata aq ara

06mm 6 awe 60cm! Cae AA Y TATA carcass 20 cm area

BICHA Haley | TROL CHT TCA CHRCTTT BS Pp CAS: 11-6,7 Hyer

ary! Gea: 16.4c0m a]

25. HOS Ale IN Gres oor P-ow rv Aencka Cols ava GAA

SACOG | AAT Ba CR aA Gace Cres J — 1, AS Cl ANA TTA TAA

WA te4y (1g*-1,2) /Pr? cHeee: dt aay te dl aie

V =ar*difdt



alm “faceaq

Aaa aafaera

(Fluid Mechanics )

12-1. Aon! Asa wel Faq ae ahora saws wma Al

Srna ‘eae (Fluids), alos afecs caver ‘orm sare (Ideal

fluids), Wart! Bat Pea za aia soa ome alscacsa ql

oreraa fates ofa fae Yor ot A SICA) «Senge AA

waa ain) wee gal seq afer, Ga ate FIT

ae stern seorgqien accra fama atacwd acs ; Aaa ails 3a TI

Tew Sa 6 mA Biel a EBte Garces saat aam wl AAI

Cae @ NC Aca fea ats AW Zeca aCIA aa Serra faten

SA TAG VICES AA Alomar GTS PRA 4A Taw FA |

FTASH GA GAA @ WAT AS BICTOA were fam Screw

afam Sacer ont vert afer en aaed | HHA ASA ATCA

ATS] Srormpelley SASS aH Pole ATT TAC |

AAS ASS Aataeaacs fluid mechanics 4 hydromechanics

ami Bar ye sei—(s) hydrostatics @ (2) hydrodynamics |

CUCTIST AAT AKAN TM GALT BATS ACA | AA aaa (ass

ANCA) NPSTASTACE ATATAIS? aerodynamics J ZA i Aa

aay (SS: GA) Jaiaercra ayls ASS (mechanical) Sc

hydraulics 24 |

erm i afar gala aaiaeaT ABTS CRATER CNGIN

aaats sen ated | ok SCR ‘BTR FA afane fs Gara SI
STAR We Se | Bl AG, IA TWYCS IA Cotealterst aA STATS
fe ert Ty aT, ae See Aige aiacea Taya ts acer ERIS
Sim Was | Tate ayfer Aen BSA |

gota. etapa “Seti (Particle of a fluid) | S41 31 PLS

Cemfre eraret onmecee) GTR TA BART AT ATA eit tos
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(continuous) xfawe Bre Sa AS Cons, Ae Beoyier ASer |

Sl SIG MPM Tepalery ACK ST MT HH NTH, Ie ae HIF AF

STA A ALAM ANA AN! a CH waala ‘seq’ Wears x

By GHA BTA Ae alas sal ome gas 1 as BAER

OUR CUE FATS BALA I GAT AA FAA, CAA, WA, TAY, 51 atSTor

Niet GSE TA | ST CCNA TSA Ge A GAGA BATS Bq AY

we Aiea aaa Mea ae FOR vq Gare gis fay

CUAN Aq OS AAS He TT ATs WaT LA a |

12-1-2. cerefarge afecsa farqa SCS (Difference bet-
ween a physical point and a mathematical point) | fce7

fay orasagia, ele Garr Crd, ore, cy fege ae fay ok

Sor CSHGMMCS WAH AT! Sacra Toor cam fears ore

atacs onan @ fay cafam sone Sat 64 seo Sig eae 2 Ba

ca am OF fam FH SIRT Ais ak wear BSA, Ae 6F/5A-a3

BY SNA! FA OF MAHA OMT TOM FATA CAA FIM OAS AMA Aaa

WM Ma! «OF /SA-0F OF FAI TNS OA-09 GAY A com Taye

CAC FIM LA SH |

Carr Tae IAy Atacwe VLA Cae fey caiaM SNM GAGA

8V fam o& OSTA Cl ST Om Bee SAMA GAAS 5m/dV-cH A

(FRG TAY A TA! «OV MASA aN eM He aa Baa AH

Om/OV-3 TW OFS MSE! HN WH COBY Ta Bry MASA, 7

MM SH, BW AMM CAN (AAT GAT ACH HTT [AHS SUA) |

12-2. @aréta fafefaesta (Hydrostatics) | Wert fers

CHI Barat meas anise Gary Tess cl SIA ST Sra Faq SAA

Cor won fen sia orm ~inie am Goren qq (Tee

FRA TM) Tacs mniaca A, Brat Ba eniscy arqela Aen wana

ek Sire way fea ore sq way qos enfaca, wae Ala

Sal 1 «Sacer fewer a a ERA a fay cafam sone

aoa OA Seg sac Cay Wem Sacra as ae aie Bal

enore Sq SF Fy ATMA We, GA Lc OFFA Banca Ware

at AF /dA-CB Faw com TN GT p) ACH Co SRSA ANFION
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WAS OA! «A CHS cosa ate afar cory ary OF = pda |
TA ATM HAMA p OBE CHT AH |

Zz

12.1 fou

12-21. @arera wicmay 61 sata acm 6 age
afoh sn ae! earla Towra cara P faye dx, dy, dz agtatas

QBS AAS Apras (rectangular parallelepiped) S-rm FM

are (12.1 fea) | PA Sere x,y,ct @ aero fama oeret

AH UE ate oss GAS SAA Ta t Ten Tae Sn Ae |

area crey Aaa fam Bea ater A Aes ‘CARAA’ (Body force)

a S41 fax ma wearer Gry fror sar: P Taqee tam

Cnet fas Sus Se |

(aq p-e Bacar Ga faca wai P ieee dydz Ce

GOAT COAT Say Bee Gm x Gow] ANIA FA pdydz |

aa fasts Gor aparece Com FH (p + SP ax) Sydz ; BQ x SOR

faoaihomel | Sas COAT Ge x TCHA AMTVACA WIAA Gre

foarte 22 - Pax dy 62 |

areracors fear ArT afew RRC

Bele fee =0
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RU Set Tie UrwS SAA AHS OEM MWA! TBI ACTA

1S REA

_ oP. - Soe oP = 0
Se ~ ox 0, Sy 0, fa

soba viecen semce eve meee” Caen aa «Teale all-
sas aeraca Aias cosa i, j, k Tem 9 slam aAsiear Tools

CAA BTACH MB

ifet+ifytkfe— (122 +322 +k 22] =0

a '-Vp=0 (12-2.1)

3-12 waar arin cafemta aq ce Coot AIPA catecne

Raa Wed B= 0 (2-9.5 VATTA sae ereioe CHY) 1 TSA

ORC

curl f=0 (122.2)

RE | HRT PSA A UisTS AAC CHET OS IS AAAI

‘Siacq: ae Herel acer MS 1 CHA VWaTwTE @, curl f=0.

Bele Hata nee, are S area Tea A asa | aaTAl CHa

ates fsaeia aia ufestaiae cra f—pg (p= 2M

Gay) | z WHS Caters alae ose x ey TH GPSS are

fawSy=0 GR f,=-pg Al wlostaias aa aero

Sara faa sare aren antes onfaca |

12-2.1 ARPA ACI AS 1 CHAT fe MNS 12-2.2 Halleae |

12-2.1 Aaleay Save ACM BAS Cae Asa wale mem

TR | GHIRA Vz ATS SIM AMIE AT (law of transmission

of fluid pressure) OM FACS MA 1 wal feorr serie 7

TACT CHAT dp BVH, p Rancsa Gevrws afer

OP OP 7, 97 7 _dp ax 8% * dy 4+ a dz=Vp.dr=t dr

a Pa- Pim ft. dr.
r

1
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ea sel craaey fee enter seria 72 feaa sen comtqemn

Pea eniaca, eefie os Faas ot aT wa faawe SI AI
TGC! BR NEE HH! safer Savor YRS 12-2.1

AMSA ECS MEM AA |

12-2.2. wfeacda faratz tata stot) ose arent ona
cafeente eat ca wisacta fara afaca cq cr SI CHEATER
BTSITS SH PT AEA f,—/,=0 afm dp/dx=p/dy=0

Sera, Sie ST A HA UaSias crag nea fees ama efaca |

Ca THs

ti - <2 — pg.

Tae p CIA TAACE ABTA ARTA HATTA

P= -—pgz+p,.

Po SAN 2=0 THATS BIN | «SAC p Bes SIM faacors aterm

Q AMSAT GAC AS | WA p BIN p-A Gay Tara Bra, wae

ona Grae seta p= Mp/RT 1 SEA

dp __Mg
dz” RT”

Mg,4 In p-- Ve +In Po 4l p=p. exp (-752
(12-2.3)

2a QA_PTSea OICAA Ae (Law of atmospheres) a1 |

- 12-2.8 ptotatfess (Pressure energy) | 12-2.1 aylvaa Rate

CRN AA SAGAS CHEAT UTS GSS TIASTA - Vp! 3-13 AyrRtt

oman cfante a @ia cam aa facafte cafes aca 2

cea ates fetente wa SH TA) OF ANYON SIN pce AF

oma fefentea ary ate a1 a1 Ga sala dA afatae 7

facet ofeaw h gay wisn aaa cine AdA-dv staal

ACA, SI p FM WS BM phdA=pdV WA pdV oareia
fafonte afaaéal saga ASA V @ bit 745 p BAC ORM

pV maar SToPTTS SCE FN ATA |

12-8. @lapecwai (Field of flow)! 2a AIS WCIBATA

een Garr ates ain feos crem Tes ma cele SER PEAS
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Taeya 2 (kinematics) wena FN WIAA! Oe EA Siem aaetr

TS MCE SRF ‘ANA TN BA! STACK Abel Vaal Sey

Aan aon sa Sears ‘sareraa’ (Line of flow) Wi! Fens

Brewis cay os aeny wf aloycy 1” Seeley at v AA ws

BAUMCSA Cig HSA BET | «AACA AACA COST CHA «CSsT

CHU ACH SMCKA Gaase maison aco 1 Per Cae, GINS aa

TIPU CHy Glas) cosa cer! Pex qa (in the steady

state) agiate wlaoresr Aaa Gora Toa Ba mM ; FCA CAA

BCA SHA! Ty AMSA AT Bakes Awol AWA Gaae

farsa Blacw Mca, Ae ANANTATSs Bal AMeeHA Aa AAcaa Ga

faca a Sacer Cars ‘aafaqet a Tane’ wate (Steady flow) an

TA Ny wT ‘AIS! TM Biya’ (nonsteady) | cia fates

ICS AM aac ates faye latex sn ecei wrtaqet

AAMT GS MIAN Gary acess sy 2 ass ae alam Scat |

BIA A Tagesanrcer Aew SAT A MCHA Vaca ater Tet SITE |

AAPA ATS WMT OS BWIA, Gae ase oer slam enlace

Weyl CM ARH LA |

aca AH BAG Th Yqeyts Sry cca Fey

SU AN LAA! WM ase aly wal wy! av wae

Tay p SHE AMAT: res (x, y, z) GIe Bey (ta Gorm Teresa

wa) BS aw a Sa uivan sian ate crece sou ome

HAMAS FA GAG GPE ACAeresila Ay acs ‘HPz (Flux) ae |

AIHA MNS Ay Gl dA Ha, SUA SIT AA v aR

CM AW AS y-F HI o Bera, oF GT GlorN Fam als

GACRUS pydA cosa sia ome safes 28041 Bees & SA

HEA We «cosa nicer CR BAF pv-dA FA CT

aa | py atetecs ‘Hy Saw (Flux density) ae 1 Sry AAA

CRE GAN AM Wee, Wee CIT op a v Alem fey AN! Hy

TANS QAUCAA BWMTA GTS yawryel ait |

ataicael 9 “tatcaet ae (Streamline and Stream tube) |
IRA A GI GA fee wes 2 iaqew easy ACT

wise Tao Sat SAF RANT (Streamline) 4H! laa
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Race ‘ATCA’ ATS ons ie Ce UA aronen wate d! az
wore dx, dy, dz axa for ace cen v-a Bore uv. v, w SBcet
NAT ALG VPA 1B

dx _dy_dz
u v w

eels fear wey Set ada Sera shana ace Tory Tra
Maca Fr Mace af arenya ca awa aid aa wens
“ACHP He’ (Stream tube) a! warast ace foua Bre
ome Tact NS Mes wT Baa aceg Alera Tacs Sugieas cacTs
CBT Sry AS 1 WIA Aes foes fom aces ais ce zea warat

aca Toor Tra aaa aise cae ae |

AN Basel Sar acwssys seygz gat ces (line of flow)

OST MaCIA (streamline)! area waradt acre ge ore frm

OFS SA ANAS FA Ma @ eracael aca Ace Cagis a ows

AAT 8 Aaqalers (tube of force)-az 254 Ta SITE |

AAAS AICS CHI SNA AGATA CHI ATTN Eel Blac

CAE IRCS PIA GTA © A SA Ta |

HAT VAC ATA AATIAIYley GI APN (pattern) Fs

RI ANH ACH GAA watsa aA ar! B21 Per Cage a Give-

CH VACA THTT May Aaiaael aay ASN HICH ACF

TAR |

Gam A aaa fows fra MT AeT Ge ofacw Baca Oza aA

GBT MB] FAVT BIAS Mayer Aan Gara nm calan Acs |

aga afew (surface)- ay SPR Crence NARA FA

(streamlining) 3 | UBS TAA BFS Mae PAM Trace |

GIN AACA MTL Fis |

» BITetI 6 Maca ( flow line aa streamline-0a ) aver more
a a onfscer aT mersera aia a facet maces HT TAN TSA WAS

AA | sey arta wiceeATA errata aS ATATATS Bosael Aa TA |
SCRE Ben cen eas viisaet a1aes VARTA S MTATCA Ae A is

AMI NS Mieaynies CArwce Tel ateel M1 GORA GA MA APS |

(12-3.1)
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ST ATS es Ye SrA SN ABs wnca—

(3) aan eam cary anal Sears ahs Sepa Sq 1 Bz

CY AS AMPA] MEM AH SIA MMaied (Lagrange) wlleaq Aten

ATS | ,

(2) CRT A wae we e aa fac sq | oleate

cam o& fefer arena sian sai «et Telers mem swela

AMBIT GAMA (Euler) Askpat Ae |

AUT CHC BN TAMAS VA Bae! «= fawla cw Tats

am Fayre fs aforwre OR CR ZA! BR CHIE BA HATA

aa @ fay ufoaraedt sera ato cre wa SF |

12-31. AAECHEY CIA Aifety Sty VAS tls (Time

derivative in a field of flow)! Weiles amie oIm, CAT TW AAI

ars, Gare AMTATSA O Fen MS! O AMAT Bats (x, y, 2) 8

Sry (t -3 acne t fas cara faqs naca Aiee O-4 aiaaeera

aa Bam wins was yrs AO/oti OQ=dO/at Fanaa!

plot, Ov/dt, Op/or Fonte fates ca fayco 2 & aba Aaa

ATES aia ST FWRI | «Barwa TA oes: Faten faycs e

fafen waa Tater xara wee ot abryicne aeTaIwe x, y, 2619

SBS |:

ATCA TAS CHA ADA BUY ACH ACH SACS Alacer cHTaACaN

ara via aa O am TateR Bq 6 sa TateR SBT ACRE

x,y, 2Et AI Paoe Wena Alem ANH Rigs O-a alaasa GAT

ae MAA YS dO/dt | acess

40_20,90 dx, 20 dy,2Q dz
dt dt dx “dt oy dt @2 dt

-2 + 128 +, 22 +5, 2
dy * az

20 +(v.grad) Q (12-3.2)
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maisaats nistSes aewraeqey fertacey cry are
ad 38
dino t V) (12-3,3)

O2 FHS BPA. x, y, 2 THYCS ¢ AIC CIA Sere Boz sro

p(x, y. Zt) @xXtdx, y+ dy, z+dz Tryrs t+dr wa @ se

CrwT TA p+ ap Bal, HIM CATT BVA

~ OP Op Op op ~
dp arat +a ax +54 5,4" (12-3.4)

dt ANA SUNG PAR UtosrT siaawe dx, dy, dz saa sone |

os TA OF WATS Gis uC wa gaia ants

faercra «gaio Boe ecmeais yO oA sfaa estore

‘OTe STA ya (Equation of continuity) € HTS ‘ary Tew 7a

(Bernoulli's theorem) Wai! GOCE Aa 7a | Ai Sar

Awe Sq arose ; Trelis “fea |

12-4. wfafoeusi Ws (Equation of continuity) | 4a4

eaia Toor cm faite ena failed asis omen ade tales

AI AAA BTA Sara yiarea wlwsa sam fag mel alga

zéce foo oltaca @ fag fowr eco aieca aca) TRI SA

@ WIA Ce AMA A VS STATA AMICLA TACK MIAASA

mB, wae NCHA RIGS WNT aAeCAA LA AAT GMS

Fret SICA ACSA AIZS APMiSwS TAA | SANA CHTATS MATA are

a fas SR AISA AATwS aT | AA SCNT AA CT ATA

Bocas xa gfe wa eae | Bae AAV ATS ASS GlaToeres) Fa |

exrcenes erarera and ormel ff fav OS MASA ATSCAF

@ a sone ca dd fear sie SoM Teel a wiSIee
Baa fata qa]a2 Ger BE|=pv.da 1 APepl AlaTSe (A) COM

slam Sa facia 2

f f pv.GA.
“i

ak TaTEAA Wee TESA AF Sor Tacs Baa | oz Tats SaCr
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SAV-VA | AGEs VCH Man ASA Rees Sa Tier kaa Wea

AI TAT SIO B= — Sp/ar Tatecet me

Sf fo - [fos
cobera CIRCE 78 2-11 SENET CATER AWN CoH AtEm

Br CB Ce Afzal asx e CT CM SSA & Cedcaa

wesc fates AIT! =BMSEs

f, / pv.dA = | , diy pv.dV

we fff dV = [ff av

V mqene wee one fom AMS FE AM ANF YI AIA
RETA, Sieffe

oP _ di5; div pv

a oP div py 32+ V.py=0 (124.1)

Ree alae Aa |

SAAT AMIS p Pa APT 1 BWGaI Gp/St=0 age

div y=0 (12-4,2)

CHAT CHA SHAG HE BASS ak Fr Ce |

fasm eta | cider aa ae a fan alate

FE CHTSTATES SN FN AA 1 AA FI SATS TTASA 4x, dy, dz

agiaterd ors apres (12.1 fon) 1 Payee ccna GoM vv,

Vy Ve | Bee 4 Facer dydz wa com stam ate crave A

ofan Sr feud ONS TA NA pv,dydz 1 Barat Taras Ga Tea

are atea BA OA MA f py, + — (pv,)ox Joydz 1 GBT x

AWA ANVAC CL Sr THeleqs Ss

2. (PV_) Oxdydz
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Bays ge BO Beyyr aie Ba > (pv,) Sxdy Sz 62 (6v,) bx

Oy 621 TSAI WAS AG wa fasta ud at we feats ahaa
AURA | CSET ALS OF CIT Voy dxdy8z |

cat waives, wae wae oma ahs a om ee ay aie od
TM TARA Site Ss afaascra AMA zea, Bele

-- 6x dy dz=V.py Sx dy 62

Opal at V.pv=0.

2a GAIT (incompressible) e8cq Op/Or—O0 serait a

CHCA

div py=0 (124.3)

SINS GAA 1 TA! A AA aiswws Siew waiaasa Arma

CH Aa afore AGS es Asiegg aM Sq AH |

124.1. Gy ete (rrotational flow) @ cat fawe

(Velocity potential) | 3-12 sara sam cafente coda

AUCH FT AHA AA 2 Gea sa As S F.dr fara Saas
R

TT A AS A, OR) AACA Ves Het Te eA Herel ACH

Cea curl F=0 88; 8 APtse Aerwl ANT AN MH AWA |

aae orn fame qa wast zac Gere Gm coma wee

cafecats afera ava sal aa (3-12.5 alsa) |

CCH, CH TACHA (ARI v CORA CHM) CIA VACA

we aay S y.dre=0 TW curl v=0 BH, 1-4 A
R

conra ait dag cafucrs aie x ae 1 Se corn ara (3-13.2

WAIPAY SN Fz)

~9% ., 8% , ~_ =—gradg (12-4,4)ar Vet = OR VE 8 9?
x’ ByOy’

Von



464 omreely ef

¢ aimfocs ‘casitqee’ (velocity potential) ai F= - grad V

aréiors ore fatten vV fefeig (3-13 eye) fey ¢

aiate erences Sf oes carl ait Ta ; Sart Te canxdess cele

L°T-? | .

pv.dr-:0, Bee curl v=0 (12-4.5)

R

Rar cA eaTecs ‘agef eae’ (Irrotational flow) 7 Al Fw

ART AH THYCS CAN AMA Tar alo Ta GE AAI! «fay

AT AG AA TN Bee AS Vel eS MA 1 «CATS CHCA Claw

(E) 340 a aa; FSR SE. dr=01 BIRCH I ATHS «yr
R

RBCS AA |

NAUMCZ ate (eddy) aiscet qs curl v=0 24 4]! ~ curl v-@

vorticity (gfe) ae |

as HA os wena ate spa stacey crn a afew Gara

Au WA WT A! See Gal ale seein UTE ZaCG

as FI SA ae wef seq ac are (fe

AMNRS Rete als aay crema sre APR aa fafor

aaa v fates Sexy oe sayin mea Tarte 6 v.dr-ay WA
R

Tiga Sine ON TAA SU A Al ZSAK a AeA ale

wet WI Thee Aue Ta wa Yl AS He A

cot seer gif creme atce fate stm cies ace otizal

TES AA

wae SE eT v= —grad? CT TACT! sel GAT

BEC pA AT Par CSET STA aerelr TE! VATE

p div grad d=0

7 V*¢=0 (12-4.6)

ee i caer 6 8 ate sia oor; Bar anemia

aver | omMiauna Gai came at wileqq oem Ht
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Gureyey qa AT Rly Paz CAS TqyStaz (electrostatic potential)
wa CUT Fa AA! TS SR UE SRT SAS CIT
atreon Pea capiss cacaa uagy eon aa Rate onem
A | CATS CREA TMS SARS Aalqeq Ge aA wae oaTRCTAT YT
Sum Glory ws! warn afes faye aera 25H
TAA VICE |

12-5. Ax THA Ye (Bernoulli’s theorem)! sm{ gata
wmairqot (steady) ay Sara Gra faarie crac cea uless-

SAS RACH, CI HA AACA (streamline-Q4%) ACSIs Taare

Ay? + f aD s oh
p

qairttoe We Ose Bl AW v=, p=bI%, p= Tay,

g=SerR Sas @ h-@m Tas oa sere seis Taya

GSS | fafen ae cam aioa ma Tater sare onca; Tey

ate eel Serr AT VAR Gee ator a Te GH GA

ais SE Ata AAA

Lyt4 f dP. oh = fama (12-5.1)
p

OF FHSS Aes A |

Nat eran Bare (ele Bes Gace) pA WA WAG Pea

ore Bocas aNieay Ba ATTA

1 y9 4 p/p + gh = Team (12-5.2)

oral Ata Bert (ele SSE MICA) p p-a Gra Trea BH |

cnrace orf afar ace wte po=RTp=kp, a Fao

(adiabatic) Haga p=k’p? |

dp _P N08 P faraarheyFE TEA Jj ar ram

dp_ vy P+ feant 1HA FHS Je a or re

30
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AGHA WA THA AAA I ACA

Fe OTA pvr + Pee +ghe=feqmq —(12-5.3)

8 THA ave 2 2 4 gh = Pea (12-5.4)
y—-1 p

ax fm yeaa eit | ania ae ena since 9a ag cet

arr iT{t anal (stream tube-aa) os Caeha RA Os Mey PO Gea

a ps
Paso

Lt meee ee ee

12.2 Toa

a (12.2 fon) 1 aaela aie P ware Oates: PO-a aaET

a, P-OH AN, IA p ake Calas RM BpSlIs Sa ee0S PF

Cosh O-ce a & aiagieg sa anacy v+év, p+sp

h+ohi p wala way ear PO mom tr ale Blows

OSTA Tet

pa os g cos 6@= —gpa ds, dh/is= — gpa Oh.

GSAT WS GSILY AACA VIC Ves Gris CG Fat

pa -(p+ 6p) a— gpadh,

mel POA 1 e Wace RRC WSN
p a ds c= -—a 6p-gpaodh

a os tee oh=0.

12-31 alia O=v Tyke GTM Me
dy ody
a aty: -V»¥
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Te TS Aer sv/dt=—01 Terwy, v AMR wae aww
STS OF ST A AA s-oF UTES UTA 8 aTATG
SIR AH Gost CH Calgs fay eBew PO-wg wate Fat Baw
Ret | | Vv Cedaive sare aera Ulery) «Sea

dy dv
qt 8" 7,

vov + “e +g 6he=0, (12-5.5)

Osc Rain Bi slam ss—O sina were fea ak

AMPA AMPA M1

1wy2 dgv? + J P+ sh— ime aie

P SNS AAA GaTE cl IA Tay aos 1s |

nif mae @ aig fs ya aie aeren aA ARTE
MLA AA BPN WA! 12.3 Toca este warcael Acasa as Gee cree

eae | AM YA AZ NA Slaw zerz—as Ay a ea A

Cama OHTA Fae oaelt CaN tS aT OT «(RAM GB

CRY CAN ANT v, Sve MI MSI BAS wl MF Alen WS

fates I Gens wa zarts sen cay h, Geom o fel

Cat h, GHSM MIE! Fs CALA DIA ACSC Pp, SG Dz |

Os=y dy

12.3 Toa

AU GACT PINTS STA ACH A; AMT CACM ¢ ATCA m ClAA

om giem erfecr fava cer 2 aaa m ca Ties Sem

Tea (aiafarc wy)! ate s faferietn A Fs TE
SSre oF SA SANS ATT WT CAH TOA ATE aatacs

a4 siace fa Sel Tea oF, A



468 omicela ai

(>) em ioe Bow mM Bee Bare afr oles
fefenfesia cr mA SI UH, CR Be «k GA Reto
SN RO SRR 7m CRS GINS SHER ER HE

zeae mgh, |

(2) m SACs v, can fare 314 earce ymv,? |
(0) m erat mete DOM UTE RBCS p, EA MiAcS

fog 3 SAR 1 op BRM MMT TAY p RECT A BIA m STA
SAST mipi at Gaga oy dp awe sh Zara dp.m/p\

Io Mpa BETS p, 4B TMS cs sr Zara m f?* dplpi
0

qs weet way Cag wera eh (arae) Gorm Fa

zeae | ate mM IM SMe BA A A ACA Aiacsa MICA

AS Gas cua “fe fafaane Za wT FAI Ate AM CHeRTA

Com Siqa OS UT TA ONT Coy SM Fe AAI BA AT

BSI ¢ GIA ACT ae can afory sian a ahaa «ie

cam silage, facta com fam ose wana narfame “ite ates

REM TA 1 6k SAC
Pay Psy

mgh, +4 mv,2+m oP em mgh, +4 mvat+m f ~
o p 0

Sat | ANS WA AG Mam Cars shes Gay cua Te

aTerT wal om en aa) Gra wes sew ae Ta

HIT ATA A TIES.

gh + ty%+ f aD _. tagzarter
p

RB | Bare arate |

Sacer p fara 12-5.2 apligacm. Gea free qo start ong

¥ pv" + p+ gph = Pagan | (12-5.6)

Qa sev? aieis aes ore warra afenie o goh CaR

ween feivis: acer p aiafse oss waa oa
cw oreit Pyfeeris senecy 1 | cery eae 12-2.3 eRuacT Binfes

FIC OI PCS -eS OTT Teletien qe zn a; Bere ort
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“iS (pressure energy) a7 | p-S Paste srt (static pressure)
@ Spv*-CH NS SIF (dynamic pressure) 6 Fl Sai 8 GaC
CRG 12-5.2 malleacey Gen tre go fea cin stacey on’

2

3 a + he Pama (12-5.7)

Oo "isa alee eet om Bow ami afecian
Wc elevation head 7] gravity head ( ufeedta fe), v9 /29-C%

velocity head @ dynamic head (s@lq faa) wae Plep-C%

pressure head 4 static head (feolq Tat) aera feats

CUARPACS I FZ total head (cae faq) | |

Waly BT Ala 2 Saree bh’ ql Se AMA SR, BA
p=h'pg i Pressure head-a% 3m Gq h’ 1 Bes elevation

head-sq 7H GIN Bam hth =H wea, os we Gua wets
Tater Taw arate Fa SaPACA MAA

Va on Vg* 5°H+ a He+ 3 (12-5°8)

o2 waigay S805 am wa H ceil sev sy eae H ay

rece vy Gail 2204! SAA I aa Uleeia o Paula 511 sa

Barely CAN Cail cae A BIN CT BATH AN ST SHI OTATAG

SAT WTA FAA VIM FING GAP AIA IN LH ‘oeaNeA AN

Aaa eit CRIA BIN FI, 8 AAC GA Sq CHTTA BI Cet’

o Ofe wee aCeTeT
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Cy emit SBC FIM SN ae AN BN aM GIN «ce, Bae

Craigie Wea FASE |

ORA AME At 6 sem AWH Glace 12°4 feraa aes

GAM I! ena wi er ayeins wales act waa

AMS AVUSTS | AC CT | A-CHO AY, BCS (QW

ome C-ce Maia | Tea care CAT AN ANSTT Yar Vg GB Vc!

CECH BIN ITAA Says AWA ACH CBI CRAIG AT Cracat Tas |ToR

CHER GCE | Cl CALE SAL ANA OTA CITA CAL UAT Gay

cae aca Girsz 1 sie MT SARCAN ACA WE AA enfacs |

25) Hl Uyeins CCH HA SA BAS AL AH Ga Sq ws

A ay Fay Sele pressure head h’ | Herel ATA OFZ

Byweine Sa wee cat fale Taye hor a ase; a8

Css UViowia ha mons Cafes cay fan h=0 Gem I |

A, B, CS BI WHT Pa, Pa @ Pc AM WHI Ala A

OPAC | |
v,2 Vp? Vo? .

2g PAM aot Pa at Po

TA GAA CHM SAA MCP Al Ae GACT WNT TA ABA

Carma AaT.| A, B, C-CS CRM ANSTH 24, og @ AC BBA
a, v=o, YB 4% vO!

a> 0c > ag WH Ya < Ve - SB 1 SSA BNC

FRSA GPA

Px 7 Pg 7 Py

BRA | ACH AY AU SAM HATA «Ct Gory Shard; Co oA

OA FT ate B-ce Bae sy fera Bal crea BSA |

(>) Wo Seq seq acay ora Gora Gio wai asa Ga

THN SS TT AT AI Ca Ce or FT AHI MAA

Towcaa aq fea ate crac bry criti (a BI CARCI OTA

aq féefom Sova Glare once |

(a) eferace aR cre ktm carat afer face am AA
wa, fous frre cefti aeee gfacya coc age mM
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PET TR GT BT ca afore ok SAM SIH, oT,
eon feat Sore Gm a ghace seen Semen
crane ma | avae afgcar fees oem afore ona, san
TSSta WET ot cal, atacs sq | 4G afacwr cece AEE
BIN AGNSTHAT GICAA tA 1—1.5 Ib/in® aq sere cen force i

(0) Fara Ina wa crn ferme amen sq Sel

graye] WSR SEAM we, ale fewer aa facwrtd aq

aae ae Tem Clacacy giom france: cat cet eres srt Grea

Fa FAAS | WaT foots cel oe so Siem alecey faces

ATCRICE |

(8) geal camels se nem ae Bios aT net a

AIA WANE AIS Brqa SAS FIN SN a | Pye age cael Gr

MHASH ANIA THC COTTM CHAS MICA |

() JACHA ACA ACHTT TIANA FY TA AVCS UTA: cae ATTA

Hl BCL [CAT BCE SIA BA SH | «| AACAT Aa GTM AACS HIA-

TAT VICE COMM HCAS CAC CHAT

a
’

‘

ls
—— WATER

i

12.5 foa

(uy) ee wre (water-jet pump) oor Ten a!

Bere mercer AS Oe MICRA OTN Se see CaS Tav oT,
Bass Guy ACM Basie, AT WH! 12.5 fos Sure
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VE] COM RANE! «SO BH TA ARCS aM A TATA
fam cet alert Gti oe Ga cot ere Goa fears 517

SIGH BM Wass ay Borg feud aca BT Mk AE

Quay aaa Tee fen oe creo wera faa we aiza

I
12.6 fou

Sem AA) Sa TH NTA Oe AF Bz ofa on S86

GRETA VY] BS Medi aT awe aie (diffusion)

ona Teor gies! o Bary Fe onaa fewra oI alla

ara oe ie SN A NM! ME CIM Bes UTE fag

Caatt OTe

(9) ase sara Cage aera onca fore aer enieen ane
(12.6 fon) 1 MTA cae ees Tara fewrs ory Sal | atEeTAT

BIN MMA MNT TAH STM AMT! MA eR a qr BfaTS

=o

12,7 fea

UF | BR ANT CIS Ww seq sy Gora a, eed

AE ACH |
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(wv) Ger sige aca (12.7 fea) aate oma ca ates wan
ME 1 Gace Cony THR Ty IC A sD A_ AM WAT OTH
ao AS YAR CB Cua ais AAT A Os ATE TEA Som
Tem ernie Lema ace IY wae Som oT SoM, AR OTE TY

aa fem eae Gora Giem can! aga Teta fafeen caer yew Sera
STI EVR |

12-7. apf scan feat eaty) fae agin am
feats ocr ora urea sire gents cigs e ocay wate

RAAB |

12-7.1. Bfacefga 4s (Torricelli’s theorem) | Sava 7a
CINE CAG ase com siava, cam fem sae fs carn area era

CRI Cixi FoI ARI mem Aa! Ata aM aks Aarwe

Glacole FC BTA AT |

rn

|:

12.8 Toa

12.8 fora onaa San ces wails com fem arias earece |

cara Gry cae Soo kh ot fae hl, | SA GN wee

h+h,=hgi Gua aia wa A frye Gace fos B fay Gem

om: Gea fares agnema om P lem sr cf eR FA

Caer fos SAS ZAM CAMA A OTs SBACE ETA FIG AY ACH

Bey AAS SM cae Re eH Cac fs YI SNS BN

sifaca | eee Saeed fons an ps em a) | Sa TacT OM

sare Geel aie, eae 4 UTE whey 1 acm frm e B
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SIA Pryor 2 Aca Tem Fanaa, Mens AZ seaweacey (al

STRATA) Ay fer HE axcnia Siam mz

h, +24 Pah, +04?
2g pk pg

1 ov, 2 = 2g(h, —h,) = 2gh (12-7.1)

2212 visoiea Fal ya ees orn wa fae Cam aA

Taal AMA Ah VHS AACS ANTS Aw AC AWA! Way cena

TY Gen Cosa fare sam fara fate wae wed SAC ATA

Woo Claws Wa Gow! Aleroma away fats ort aur Chow

ITT TN, Sacra can J2gh Sco Tey SA AA! MWA AAS Vara

AWA FA MACS VIM GACH AAS] Gore SiawiEs |

facaa can S Sar ate carers Sv—S /2gh GABAA Saat

AM ACS Aiea SBM AMAA |

aaa Sacem fos was zea feacat Tacs ara = fecaa

are Sacea feet wfeafas (convergence) ae afer sae

acera cam ferns way afaca STAM AACA ST SAI ak Es

12-7.2. CEs, f fa fatta (Venturi meter) | Saaaet aver ATS -

CACY wouta cam safes etree ore mings coda fat
aaa SN ea ka fem aie yan Oem farsa aca |
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12.9 focaa mera ok fatrers fem can at | Sara ge once
AT AUG AT OA MAT Wey Fs ai acy oles wars
22a Tey Tea Ge SN eH aA ges fata SAT MTS ATE
BH | CANS APSA Me se ACT CM Gee CAE AN
v, DIM Di, GR AY MOH Atv, 6 OH p, ee Ay Ww

DPN

PD, +ypv,*=—p,+ipv,* (12-7.2)

zecq | Ael WaySlAs wear elevation head h,=h, SR AM

AMA GI AF AT |

Ve>v, ZENCO Pa<ip, Zl, Selle AY Gey GaAs SIM FT I

TAGKAA CM @ AZ Bey Sacra fers oa aa caw afacy ak

ye ACH GACT OHSTA AUST h BAG p, —p, MEM AACA FA

Pi—De=hpg | p SAAT TAY |

Ciel Bec CaM S, @ AZ EM caw S, Zam, S,v,-S,v, 4

v,=¥,9,/Ss 1 12-7.2 Aaleqr v.-7 GR TWA TARA MN

Pi — Pa — $pl(v,S,/S4)* —v,*}= dpv, 4(S,/S,)* — 1}

2 Pp. —Ps) -\/ 2gh
"OM e(Si/S,)* 1) VSS. P= |

(12-7.3)

HAT AS CNITS AAS Gara BAG

= —_s 2gh sum pee ree i | .Sv, S, {a5; /S,)* _ i (12-7.4):

AHI Wa BBS S, 9 S, Sal os |

12-7.3. (CB) ae (Pitot tube) | fico] Aa ATeTaeTes WATE

CAM OPS AH > CST Bay A SA CAMA ACH FFAS 1 Say

al nraeacey sicerca Bq ats acalerdts GTS ae | VTA AAT

ANCA Cl CBI BT PSA 61% (static pressure ; 12-5.6 ANAC

p) eae eta ota (dynamic pressure ; 2 AMieace dpv*)-0F

CARE MGM AH | «a CAMPACS ‘FE HIM’ (stagnation pressure)

ICH | :
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ar CUNT aaa alsa faowhe facs fear acs corsa

BM TCH HA SIRT TWA

Px=p+tpv*. (12-7.5)

TA SMT Bam we ean Wa aterm aces Towra 517 p

BC CM Ai ate welro AO aesncer cat Trea

OTA SA ToS Force 1732 Arce aed aR ae DIA AAA |

GHG ACH WTA BM Gacert cat Ts Sig Porcor Acer TM AA SAI

12.10 aae 12.11 fom gama Beare) 12.10 form foo ace

crm yy B at Sz ashe crm Yl CAMAAT ACH FE!

COAT CMM TA ALA ANSI AA ae Bos BT

aay aterm! Bz aA Ope A ware GM sie Tay |

Be Aaa fen am sina agia ya cepa A fae

aie fq (total head)=h,+v,"9/29+pilpg, wae B faye

Chet ve9/2g+p/og1 Sen fay oes Sosa wesw
heh, !| v,=v=$qeq en! vg=0 1 COTTIER 4 TT Dy

BI HT; UA AN Mp. | CRT wR YB ICO Gare Tach
WA! dora Ain yew mz

v"/2g +Pilge=Palgp |

TN Pa- Pi =}pv? (12-7,6)

12.11 Tore AC amp, BIN face zea: fod ae BD cra

Pa=Pitiev' 1 A TA BARA ABM, wae By oe
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CSS MN SKY! pe-pi=hpgi h we ac wae

CSSA AST! v? = 2h He |

Toco ACH AACA APT @ BAMA GN eNA Fem Bios

CUA ALM WSs AGH Heyl cay 500-aa aH sat Afece

TACO ACT ATA Aa acata fos SBcq aT I

RIMM NOU

12.11 fou

VTA Cast (Air speed indicator) | foci acaq

ATIC ACAICHCT AYA CAT AIM AH BACB AUCH say

(Air speed indicator), »ececy ASI, qi zai 12.12 Tea

Aaa VT FN Beare «OP ete fe aca cml gy

Cs GY TT MSN creme Big Ace ay! Ge

Crencta Fa Fale Ba sew AT WMT! Boe x Wa wie

aa S fora vere warwora eiam ee far gy as, fos

ACT HGH BAPIG COM] GICe | S-Rews Pitot static head

aa) Aa Gora fos anna fas (L) @oniwa AIH ase

Sol Ca D-z Gq Bars mica |

AY ATSM CHG OS cae | AA fess @ TWacs SLT

ore x8 Sara Gocaa fds ocd a aca! «D-a Gre Sui Yin

Baa wa acecta sa facet a A-C differential aneroid

manometer 4] Bal ACoMs CLINT] FCT |

OTAICRCTA GA ale aa gfe ace i static head-fe ArTHTws

force) aarce Clam FAI MS! BMS OMIT SR CR
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bie wien S-cr congia frm alga aaa fer ori (p,)

Ba four fan Aa aig wor awine eet PTE AF

fewras Tacs cI oI <a wel us fea oT @ aiwalas 5IF

Qf Pp
Q QO oO 4

A

UL HEE ——> s
——~
- Fi A

12.12 fea

(dynamic pressure) $pv*-eq ceppa (12-7.5 aller) 1 ace

D IA gpv? 51m TCM Ba) AY MAG p GIT Newey D-F A715

RAS v (Bele coy ACC TPT CAN A AZ AMC CoAT cat)
NEN MF

12-8. wie ert@z Sha wiltsze (Equation of motion
of an ideal fluid) | 9 748 OM UTE Fhe: WE aTG-

Treaag ores aieente ; onets Ge feamila aq fac Hoos
TAN! a Uqroe feariley aes ATS sacs WS crn BELA

Zz welts Asllsr | |

Al BS FI P AG weqely Gow awe oes AeA & ase

0 FI! oom a ale as USM wa Sa a aw
fem a 12-2 ee on cafente cea wa -Vp!
awees eels feo wie eae OV alam. Bem Sm a

Ra t-VpeVi as oes ea Se om oat
(f- Vp)OV/poV =(1/p) (8— Vp) | 2a V7 wie wR
WIC AAT |

an Wns (y Vv (12-3.2. aafeeae crs)
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sv SRC SS EE Fam wat Fees crfeen wet setters
Raa

Sr tee V v= Let - VP) (12-8.1)

v-V-an mtates aewacez adv, 44,8 4y,. 8.
ex By Az’

R21 CHAT AAS | «cosa y-A Bog fam alam Ba ate cova

THA | 8 CostAA x Bnew v, oe + ge + vere | Say gfe

Boney MTA | Aces x Gorey (1/p) (f,, - Op/Ox) | Sonos feaheca
X-ACH 12-8.1 Hallsacry 7 BAA

ov Ov, Ov. Bre _ opar + Vex ex — Wu ay + "s5 = (fe - SP) (12 8.2)

9 es com cage abt maton ate
TA ARCS Be fA cwzacaa Vay, edie ats ess AGA

se Tq! wes Gia cam wlestaias 2a t=pg |

wea ca P ass cia pelerig sam, g=-VP wae

f=-pVP 1

ae State | re ae Cm farce v-a a Pea ome:

SSat Ov /8—O BT Say voly asta 2era

(v. V)v=(1/e) (f- Ve) (12-8.3)

creaqa teas fanafas stn ofa r= —pV alam weOlR

ATA ZH

(v.7) v= -(VO+ * Vp) (12-8,4)

12-8.1 staf aa 12-8.4 shana xtc aria ya EM AT

ay TSS CHT TS Baar won CHG da = idx +jdy+kdz

Gre) ae 1 (12-8.4 asterces Gen Trace ds fem ceena a

silat mg

(v.77) v.da+(V.Pde + Lv puds)=0 (12-8.5)
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catorrctsa ef wep VP.dexdh aX Vp.ds=dp (2-9.4

ANP) | | STENT

(v.V) v.dse={(v.V)v,} dx+{(v.V) vy} dy+i{(v.V)v,} dz (A)

Sara UIincsea AT WTA TT

Vx OMe, OveVan ax +Vy By dx+v, 55 dx. (B)

dx=vdt, dy=v,dt a dz=v,dt Yam Gal aa

vjdx=vvV,dt=v dy O& v,dx=v,v,dt=v,dz.

GSN (B) MATT Ay TH

Ov, Ov,Vane ax + "By dy+ et

BRC (4-4 vratacsa Taoky @ Gln iT AeTeTT BVA nIGTH
viydv, 8 V,dv, | Gay 12-8.5 maleacs 41 BA

(vy, dv +Vy dvy t+ Vz dv,)+d®+(1/p)dp=0

CCST ATCA SRA ANAC MZ

ap2464 (“Ho feq aieav + + [4 Tea

® oss oaa ulestia fafweig 1) ce Gol Be TA ET ATT

SB CHE WH ACCS Veo faya Goel h ara P= gh Roy

12-5.1 AMSA TSM ATT |

wad caice aa fer we | 9 4B TTT TW VAR ALTA
TAT SMB Biaale | LP CHA AAT AGL RATS PCs, TW ZIG

A | BA Bal AAC ATTA v= -V¢ fatacs mts (¢ = niger) |

vx(V xy) =0 oR (Vv*) /2-(v.V) v0 ate 12-8.1 Aattere

aa0H WINN MA

Vot} Vit + 0+ Vp=0

auc wan f aters famine sista | eeu f= —p VOI
Cl eT woot, OU de fH COMTA YORI SIAM SC TA GN G7

cata fatee nace ane ata one, (p= best aT),

btpvt+O+! Fer ate | —— (12-8,6)

dz=v,dv,
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See. aE NAIA AM Oe me BB G0 Bera

(p= can faq) ¢ 12-86 aiieaey faq arent sar Ae ose
2a fey wacaa Figs Gam aigSa SBC~ mies |

12-9. GANAS POCAwA GT! WA = TS @H

mee SAA 12.13 Baa BQ yHCAF (surface waves) sATfAS

ACorw |x GS acza fers @ 2 Uw waa ocba UiwaCE Goag

Tres CHER AAR! y Bow Sta yh A Tew TA oNAT

Cats @ ory Gout Gay CHM 4-4 GANA GAS AW wn aka i

12.13 fou

wea TSA SACS Wares afowaia Srop Ba AACS ones | | GACT

wey wa ayins a Cea Soo z=0 a WH! SAF

AUT PUA Gacy ws e Tou afets seu aa cna ase

WMMAS B84 1 Garcws aie z @ x Gog farses efara: aaa

ALN CIT Aco Bao Cacse y Tacs cm aie eiaca

Ti ag cea ates J-ce oan fates onis

= A (z) sin (wt — kx) (12-8.7)

MT w= SI Sis wens, k= 20/21 A(z) Geis Ge

SLPS 1 WV 2d—0 (12-4.6 Alea) EBOS MB,

d* A/dz*=k*A (z), adie A (z)=a exp kz+f exp(—kz) |

Na CAT TIS z=—-h zemH, BIA v,— —59/5z=0
Sar BI ICHAT facT WT A NTS OTA «BAA
a exp(-kh)+f exp kh=01 &@% 3806 Sram fate mis

A(z) =A, cosh k (z +h)

“ie ¢=A, cosh k (z+h) sin (wt — kx) (12-8.8)

y,= —d¢/dx eae v,=—d¢/dz oar v= Jv 5 +v,* Aer

GSocay AMPA AA Ae
v © kA, =20A,/4

31
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eran sizq A, MMS 4-3 Sa NSS FT) as Bac (A,/A)*

Tay Ae Coe BT MAT «BANG Ales 12.8-6 AwaF

v2 areafo Ocompeyig gyi ov? oc (4,/4)?=0 6 S=gz ale

12-8.6 Haters arayien UAT OTe

w Ap cosh k (z+h) cos (wt —kx)+ 92+ p/p = Tea AM
(12-8.9)

Cio CA CH TCS Si AHS IR ST SA BONAR oH

@ SA BIN BA p=p,-r/R (yoo ABT ¢

PomAyA GI)! Ae GAMA Weiss Sa BCG waa aCbA

Coe IM Wa 6 aH (Ch) SA Say AH 12-89 Aaleaq

QCA PLAC MMS

w A» cosh kh cos (wt — kx) +g c-* pe = Pea aie

X OLAS C SIMs Hrsg wiazgses 28491 Hea fee

ais acer cea 1-3 Gorm farsa sare rea MI «eae Sz

aay frac 28tq 1 | Gocay Aallsay HTS ACM IS Sharer

mR, ({ =y,),

~w*A, cosh kh sin (wt —-kx)+ gv, -2 ove 0
0 * p 6x3

y, = —0¢/8z afer 12-8.8 aller Ta Bam MeN AT

wit=k®y/p+ gk

HAL SAHA AIA c RCA

cP w8/ kt = ~ te +£ 2% = 7? 4 48 Ag (12-8,10)

10.7 eeRTH ak ANleqe BWaRE ofan oT TTT ETS Af
FH AMC |

12-8,10 aafega atenh sieve carserg aiweie (ocv2) STRAT

Crewe) Bama) Ber ay Caer fae (amplitude) 4,k/w

UV] PU LEN WAG | A,k(—27A,/24) Crompcia xa Zee |

SAS Mae 1 Nie wae! wW aw, Gem fear

(Cmax) SAT NSS GA SAF CRI LACS ABT (Cane hh)! .
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og

1. onef ome were ae ca ada onef orneta aco

1S TRA A AM CURA Te MTS opel LA ?

ATCA 1S SACS (F) MATA IT TOT AE A Unisiafecra aT wae
(8) AyMeTTA Ciera Ba TRA sat

2. omela eerecea afece fe gern aaecen acta fa fe aie

FIV > SAATAAN SRC Wa? 1S BM Vs 1S aM aA “aavarwn’

G ‘ATACANA CHT 2TOM TTB FANSM FA |

eee NSA CH alla macna vies afaaseaa a We
APT FACOG ANA CHA? Bzcra cHAfors eora wn xa Jak wy wae

d 90

di oY
grit Aearas ANAS sen Fa |

3. wala ales ufsiere aa fs ae bq aa fe gam? Bag

mies Gr ato] Sal | MTG VAR Sara yr fe Arq ?

ay ae aa aataet aie fe gai ¢ canfqea garter

V 2p =0 Aalpa CH CHA WME SAA FANAM 2 |

4. mala qa is? Sea nisteegy ato sai ofesia fers,

arora Pra ¢@ Teoh Pa SRS Be ?

AYA BCAA ACH “le neaHc1Aa HS Fs ?

arta fears yf Orga me 6 Bama aren Fa |

5. bfaclea ya afoh sa! a4: Bara Bioan aH CHA?

Gaia olaneTa MICA AT Crea sl Tex wee | fen ocna Serza
Say 205 9 ft face aiaca eer fs cara Ox rw fafe wBra ?

QE GAL ACA ATRIA TL CHA TH MC STA SAA A MTC BTM

BS BI? 4 Baa: 24 ft/sec; 9 ft a1

6. Wala FA ARN AC AANA SAMA ATE BWA SC CHAR

apes can feora aiza ea a oe acwedta aya ain frm
AWM Fa

1. cenjiaiatra @ foo aca fem aren sa! coma mee is

TIM] AH FWSM FA |

8. wre aarsta rela Aalean Geen ae Oa AR ait Ae

aon F4 |
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9, waar Gara faut @ sete om aiere fe gare? Sawa

Fe Ora TM A? MAA TAA AAI ASA AN Feed eh

TH?

1.2 cm acra amr fe cn ae sales Zacr vela BT O'25 cm

aa A BCA? «aie Creve aa fem Be oe Ma? (Wea: 22°1

cm/s ;25cm?/s] _

10. CHA ata IT Os Bra 2 cm, eae 2 AA BBS 40 cm fave

Gara arm ol cmi Ata ae 30 cm/s 21 ATU | 12 REA DLP
TT en [ Baas 39°3}

1, oat wqeine aca yo ara apne 0°5 cm 60'3 cm ax

ween a 2 yf EAA SM ace 1 cma! aa a AS?
[ Bea: 13°4 cm/s]

12. Gram, wees ala Te wae Ata et an fa?

masa Fahey wera sTaTaieS Tae MITE CATS |

Ce SCR SMT HZ A ATTA OF AIST ITA 10°0 cm 6 Bay

ancea 75 cmi Baa oe Ugins oa az fem Gora atefogy sere

DICwTe | ACTA YR ANTS BTM CANT 25cm MM! «CHT ANew araala Can

SS? (ela Wy=1 g/cm? ; aa Wy 13°6 gicm®; g=981

cm/s*) [ Bea : 5°56 6 9°88 m/s ]

13. oreef srarata (ra TS eRe 9a sree ye fagce fafer

BPE Bee eat 2S Ae

g 5 h+voy+ 2! ; P =Q,

aret oma zac, haa fem Seow sim wae Fae (p/p! = Pea)
BTS] MAM VAT FF I

| y2/2¢ + Ap* = fea ai" |

OA A Os Pet APT OR n= 1—1/y |

14, Soran ace atele ames eae ATR (p/p = Pea) waR NTH

cores ammrSiS fas Bra 2

15, Trae car ae bea ay for aa fe fe wera

OIE CAC GS MT ARCA ?



aca wat “tfacegy

qitatre af
( Brownian Movements )

18-1. Wawafets] (Introduction): ‘me ef SITET
mS ag Tage 1 ste one Rare Ra faaas Bera crete afer eM

UA | Tad sire snelq Power oA McA ASA AA! Bae ‘races

af Seba abies she wap coq scxsie faacza eCeNoA

SN 221 fee oF faaagic: fe fs 2804 cr Taaen Ha OST Fa I

aoe Pia cafes coe oma ae SICA ceCNe UTA

me mel ae seis ae awe TRI gy Gis ott

ome SHS QI SC Bey MAM Mes GHSA Mra MAM FI e

Sl ASTS wefq-IcHA (Metaphysics-a3%) HVtS Aa Big |

aaa Aca SICA Time CY Dion, STA @ THN UTE enfars

aca Sa saa a TS a 2 neq fafon weg cifas

we a isi cattas wigier are ararcea aaicela Comes BY

G@ ATA AAAs SACS ACA |

BY AWN AR lor mada acta anamH (Solid state

Physics-9) Iam cm wars wenente: istsen “ew ca

cufze sree TI are (Anatomy), waa Here Tae AI

eTaiaqe (Physiology), faeaeg (Pathology) sets fate fren

ONG, Bidar wnTcela wafers GAA SA Siam Gzcwa AAR MAS

fog oral Tras | CeTICAT oq (Crystallography), My, AA AY,

SHAS SAA ASlTS toy lage TS as fae) sees

SIM, ST wa, sein « tae alae, cer aerriaaizsi

(Intrinsic semiconductivity) Aets malaqSa By | Fae CHOTA

axa ate WA SAR wy ugtetes adage (impurity

semiconductivity), fafegnea aete wi ar ami @a fee

SrSsT BHAA |

CIT CH GMC wa woe Aiae! fenced Teele

Waters ACH Burda ioe ine Gre! sles Seer (critical tem-
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perature-aq) Bareie mem ace Cara ART fat | «=Be] CT ae

Tay assy Fes feos 2a GM sia wT | | SA AoA

YTS (qualitative) ane Tacs ontacete aise Tas (quantita-

tive) Tem San Tee mM ae! warn Aero atem omcaa

Om Gam 1 aia, fog cr afem fs oe ass arn aa

T7121 Taya wefatrs Gae (liquid with molecular dipoles) wae

VYlIS wgelahrs Garey WMA ASA AST aT ae Fal

Ta Ne |

MAN VP ANGE GNC BA Saas Aa cet Bag

Se FA STA oT TT ST 1 Bo ART

wise] @ fasta Cont sae sare fads or sic wee

Tey Oratory apie afte |

AAA MAT GCA NCHA NSH CTSA (Kinetic theory of

gases-94) Gq afotse 1 face acasie faea wiaa Aem za—

AIT BUYAT WIS, Acancacel WS (eternal, random motion),

ATCA ACF PRTSRlAs “al (elastic collisions), Z6nt% 1 sNTa-

BH TMS ACT NTS SPA calc eM ABI AT! Toy

Tay BTIR BE SA agy ate wa cafe Me! Bea TT

ae aS Med CH UMM We aiam Asale Ca catia

Astor OEY 2 wens she wna: aed ate ome

COTE |

18-2. @tOala ttfS (Brownian movements) | arom UTeq-

erat AW area 1827 whores as asa sages as ofasa

seat | Fola sieenet macarcaceas Ares caters one ace faatias

(suspended) ara (pollen grain) cay fam saci wlany

PSST: HIRio Siam were | a ahs SIS A NUTS A] ; VAIS

BS MS! at afore ‘Arle sho’ (Brownian movements)

TTT CHSH TA Ser A Agee faafes 10-2 -— 10-5 cm BcAs Slot

A CHA STE G2 ATS CHATS MEM A) BA OCH AAG, Ae

TOA CH CRI FU aTeata ATS ait ofa | |
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areata ater sae og oe waa Slavs seces fae Fen SUA

ATT Tole ows xz :

(>) a@ata ate fatter, famine apf acencNcAn
(random) | S73 cl ca Tare oleae Ass (probability)

ATA! PMRBie ways gait sy says ss ATH oss fars

BC A I

(2) OMA Cit THT Srcqy Gog aroala nis Trea wea ay

(0) TMT APEC Fa zee ATS col wires ea | aA

OCR ALG ATS Bers cael Papo

(8) ie ana ats ay sera afeq ora Catt cTaTa

(4) ame omiceda AM Mata FBG Sn oss CHS 1G

ANT CAC GU |

(¥) Geel aera aloe ag |

Creasy GMAT aan omic srola Styq (kinetic theory of

matter-a9) Teters yberd crem aa faates = sedeeraiar

TCA NE Ty 10°—-1012 qa aw wey sista afsa

(thermal motion-44) ®ayj wiaaqra Slgcacn QIom CAUTA, AAs ATS ACL

TA AG SAces eal ra! faafas seongiar Saray AG WH CG

ye fy sats Gara Sag werging va AMA an Teg sn

SSA WAS Cale Bec Hse fos Bro VA we AWA T BVA

ASA MG! as sae Ie sq Sq wereiywe (unbalanced)

qa fam Ba cae Sen OA Te UieaY Se) eT ATS Aemyel

OCTCACH Aer sora waryine acon oH; Fare aaloias

TAI APTS TA ACCA | BTA Maa AC CH Belsinw

20H A 6 fre uinitverna Tene! waa sq ale Sfeque

ONC SIC AAT | ASTASA BUT SA IS BA TH, AT AHA

fora Seq aie oe cl Fal ARNT ATS Sng ecw aH

CHA: BSN ALIS ST zea ais AG | Caw Alora BTA Sieve

MS (thermal motion) WG! Seay Be Cys qs rd
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zi Gy isan we we ID at Ga TS UAE

CRTATH . TA |

Sra Aen 2H SN aA Fuga aA wAKeA AW Bq I

TIAA BIT Benwe Srey afer WSs Garwa ale swale Seng

AS GCA HN AT! was ASe age atom orpe atoqy 1 «sqrt

OMAHA ASH-SS (kinetic theory) ae SIYlACS ACHIA Sil A

GR MN WH Ve AS AaCHT 1G aois=HAT | Saya Sa MTA

BATA GAS cel TAA Sawa AA S AAI BLA Aa |e Aaa

CAM GAS BI! (ATT MW BI BAS FAA |) AWG TF Ae

Za CHM YAS ST AeA | «awa Sg ate aq afer ats

was TSA |

VN ALA TS WI) Blac We aA Gay Sa ra Whe saw

CHa] NV | || SUTIN Sia oo Aitars (AA Fel SI) wales

AY BOTA ACH GHLALATT STA TOT; FAs aA

(Law of atmospheres) 404 | aela ats ate Srila wer ane

FT OS] Fe A SA BlS PE Sq Hawa (emulsion) 7Wy-

nea aq faa ofera | | con (Perrin) Sara AST enn Bae |

OF Mate Bre Tela ACSIA AM WAS Wea Bir! 2

ACH WIS wy (Ny,=6.023x1024/mole) @ CHMTT AR TWA

sete | anata ate ca Cris afore orpa ata ot faa oe

AIG BF |

18-3. FUG, Wags aq ya Aer; cotasta ste

(Colloidal suspensions obey the law of atmospheres; Perrin’s

work) | lala (osmosis) oat BA ASS CoS FATA (physical

chemistry) 2805 Gi Ge @, A awa uy aefa war Tacafes

(dissociated) 4a a] (xa CANA TolAa GE), SAM AM AIS eniacey

BAC SATA NAA TS SIN OA) A MASA AY BAT ASHES

Toit wias stare, @ ore alum cays fofaa Beyer mca TS

QIAN Mis wT ce ory fre gaa foley VeeA oI SRT |

7 lee Se ACT SN WS, GCA Tatas Ce AS FRU (colloid)

sy aed TS OTN TA CAI Gate wine Se TS HATH

GUA FIM CHA HA VTL PTA TS SSA Se |
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CHIN HAS HAC MSE SPETATAA QTIS WG] SS Sr BT Sy-

Vert hh eh+dh Soom oA we pe p-dp Wi Bh
CHT SUT AMIS Wa FA nn ae acwBals senz sriez (effective)

CA m' | Bea dh Awa KOM PES ndh Aes Snyiay ewer

ay h+dh Brac bi p-dp h-saera alom p Beare |

TSM

dp= —nm'g dh

(h ator p aca ate we foris onfsnce 1)

McAaA TSA WS (kinetic theory of gascs) QCA p=nkT

(kK=Qlaa AoA, T MA CSS Cn AUTH) 1 AGA

dp=kT dn ar

kT dn= —nm'gdh q = —TM8 ap (13-3.1)
n kT

Bsa hb, Sosa sna aAeweay xn, ake h, Gown Gy xn, wI

asi Gewa of ye aha sc Gorsa asleasis ae BM

*"1e

eo hg
dn __mg No Mey _

J 7 7 dh Qin em — pp a-ha)
Ns hy

R=7Aras wile frome (universal gas constant) aa N,=

CUSTMNG Ae Bec k= RIN, | Bear ons Aaleneiox 97

23

No _mENa« (p _h } (13-3.2)Ma mexp {-MEN4 (hy hy)

2z1e ANS ya (law of atmospheres)! 14 mes (gua

mastic) ae scare (gamboge) Arca yaio ae (resin) fafrw

Stace UT SAG wars (VACA) Aaa cmasl 13-3.2 FB IPACE

ASS] 2 SAR oa Ga Bars Scorn AH Naw FA

ANA BCA |

CRT MATE FN CAT FG FM mes Teta
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AWCY WS] GNA Yea ACA oem Baws (emulsion) 2oafz

Baa @ FP VARA Aa Aa CHoloe (centrifuge) Siam AT Bsa

BY] MAM BAT | | ANA MPAA SUAS OTs VARIA Hr aay

Bey ferent TMAH SICA MAME FA TA! « MASICSIC CPSICA

aeiaei (depth of focus) df ya aq fant seuyia on Zar~
CMSs 1 BANG Mascara Yew (field of view) Hee

NS a SI sare sanqia Tam Taugias (scattered) oc

MASCSICA ATT BA Snafa wAss ASS os esis one

STA TS CHA | GTSCHAA Al A BAC Adf MAST SAC

fours A Soyer oe HAT STAICHAe coe AA! «CRIHA ALAM

an FRG | Coa fafon Soom oF AM We! EBSA ny, 1,

eh, —h, mem a! g, R,T oe M1 Ba A Ce

Sates ‘Bsa SI m’ Sea Mt acs |

BTL ACL ITY p, VAWAT GAcaa ITY o |G BT Bry r Veet

m’ = anr*(p—a) | cain Tats fefey Goncy p wICR—(>) “FAT

Waa TIS MMM, (2) Treiaoia (pyknometer Al WTNAs

CANS) FATA ANAT FAY ATOM ae (0) GACT HA afer

CAA TAY SIYlA West AWA Siam! Teasers we" poo aver

10° Sec 1 Beg TS faa |

Sa WAY re ToTSs AI Balen! BIN IA asivs

at faa | waEe fewrce fren sngia corey Aa apa ahs

aca face afgers «amas FPR Bara

6xyrv = nr®(p —a)g (=m'g)
4 (9 VF 1 Pl gis

wom 37 (37) (—~aet yee
ATS AIA v MSH AIA TN SA Teaers TMA m'-=g

ACSA 1%-ay TCA feet |

QSST4 13-3,2 AMPA AGS We BA Ase Gos mem

aa fafer cater aces aaer afssa sq sa Baw

wa aeqel Ga (systematic error-aq) ASAT BR! Tafery ober
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Tela Naw WT 62 x 109° B8vs 7:2 x 1028-ea SENT OTT | REET
eivere facaon sia Naat WOT TA 60225 x 10°*-0% ACF
CHA TA MGM Tet le Yas Srey awa Blacw eta 1 a fae zero

THATS BN WA AQ BAG garg adala aherwe mena mela ey

CTH, OR TOT sera ate mMBHs ator TAA |

13-4. watoata afore STA AI4 (Displacement of parti-
cles in Brownian motion) | alata ats amAsna atoa wae GI

OR Tea ass mea well ws wae, aa faaies sna

AI Moe Se Aaedlay mem aH) a SoHE Baws Assess

GITaSA (eye-piece-a%) CRA GCA WSN AIT OF SF BI
LS LF FST SH BG] BCT ATS (graticule) eres ws | PVA

CAAT SN CHN WA GAA Vg —& arsa mga Agree Pea

PN ARC |

ncn la Sega Teleco aweala sora ca HI as BCH FH-

WX AI] (mean square displacement) BS ZalA SA AMT ANF

OSS ACH GRA @ Casets (Einstein and Smoluchowski)

Meza Baaq (1906) 1 Aa (1908) sarah Caesars Ares (Langevin)

GAC AATSA FA CTT | «BA PAS CHAT BBA |

WA BI A BATS aeatn sora Gog agyians Aqwaits

Bapeire (unbalanced) Acasa x-WelA BCA TTT X | BRA WSS

TACHA AUSSHTAS FM SUA ACI MTs 1 BGMAI x-TTHP

STZ TSA AT pa

mx=—ax+X (13-41)

aia ey aatesce Gor faa x frm yr em Ts! | ARCHR

Creal ATH

d*x_1d® _.2,_ (dx)?
<a 3an*? a)

d? dx\*_ _ad (,
amet Sm 2 xt—m ee 5G te (13-42)
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om Fm HE CITSe Hears TCM CCSTE ANT © BAC, T-0F

SRA AAS HM ¢ CAAA (> 7) Coca AACR AUN ATF

SNORT BS A CHAN VBS oy Brac ASAT Y PACHA HA x-VACTH

Bory NG aiwrisr Payer AAI) MCAT TSA SE MPIC OF qT KT |

X arye{ ecencacen (random) 63a wae Cl TST AT |

x Wiis AWHe BQ AS! BWoeay Xx-97 NAT YA I AA!

x® aieféa sway 2? ac a (d/dt) (a*)=z A WS! SR

eer 13-4.2 wale ZAM OA

4m C2-kT = haz

al _ a2 Qa
at -

z-2kT/a m (13-4 3)

t=O ce z=0 eae t=t CH z=2 Maal GAIA AMPA ATA

aia m1
t

t|
& a| la(z - 2kT |a)| =m te

as In(z—2k7/a)—In( -— 2kT/a) = —(almyt

Za
a. 61 - ET exp (—at/m) (13-4.4)

ay 3 CORA FW Mpc cuoate Sryr aia wm Ta |

r= 10-4 cm wae 7= 107? P afaca a/m ara 10°° SCA Alt A

os CAS xia 13-4.4 aateacm eas alate Al

Corsa BI Say oF Ale 7 GT

1-224nO a 2(- 2 2*) -2kT/2 |

SOS CAPS BAA HU BIA HAS GAT ATA ANP

sian me

x9 = 2kT t,/a (13-4.5)
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CUFT CRC COTA FE eIcaTET AfaCeL ce = Goryr fe
a kT fo = RT.

°"Sanr IaNar (13-4.6)

“AMP f, (=F Os CBG Z Teg coil) ar om om fafa
FT OIRT WSCC HS (graticule-9) cry gz I A TY-
BRAY ares faci shee os om gs METAR TH Tecra Carey
He (AUS x-H) GAG FS TAI gio a1 BTB x, wae xs
TT Sey afew, seq facaite 1 x? afsy stam IZ ANB x 2-97
TS TI HON B41 sas x? |

Cra 13-4.6 Aaleacte arena se atom fan AS saa | fafor
TPCT rT TW O'2 x 10-* SaTw Sx 10-* em-ay aes fent @

AI OM GEM Balan woricwa y fan lcP zeew 125 cP

(centipoise)-4 aay afer cmb ace ats fa eat Nw TA
em Teanfeet 5°5 x 107* 286 8-0 x 1029-2 aces

wand fica aviaom atta sera aenmay wife eae
ae tra zc? aim Na TA Gl is mem wa wenRs
France faerr Sa ae Bram aeata awa sae afer ae efazaie
OR ASH! CT (I9LL als) sie Trains atopa seq ae ot)

FSA! MCA eA awe acs ass: Be oe free

AIK Be |

ata

1. amtata ate ares acer? «Gen fe ara we ?

2. aTeala iwa sa aterm Sram Be aca Sia ra Aer fe ona

MIS BAe ?

3. aeaty ate on sera ies afeafas qr azen aera Sens fe 2
4. FaAe wana Talon vetaem avdta say Sena AcegTeay sto

Can C mabe BSianfacy seats aes os aya Sa TS STsNS

BA? GSAS cra as wate see Hz

5. BM Uw BOA Sy aTea 1G af Bs Aeecq Sara ase Asllaae

By BA Bara ote Sia Te fe fray soiam ake Se rw slam afer t

osteo MIS a8 aise fore sok sins Ace a «Ak one

ag fe? ,



Bye *facHEH

AT] 6 (AIA

(Pumps and manometers )

14-1. Boa) 1915 ysrH# Gaede anny mT (Diffusion

pump) GUA Fala 7A AACS Boma is TW WH fade’

(High vacuum) 98a sare yo oem frame: 2a

sca faqs sien (vacuum lamps), @ive oneye, ciate

Tota « fare areca feamla arias aad Cera 6 Germ

AS LAN | Sew, @ asa fen aga Gafeiucs aeo x,

THUS GAA AY VI ASA VANCE LAs GAA BCH Aaray

feene atom Chara: wa as nares oles see

THATS CAAA ACHE FA |

‘Taare’ (vacuum) sre ape ay A GE FH A!

fog ay AAS MM HL MERAY A OM CHA OR THe

one frase BT Jaa 2a!) | Gowom mass & aha ey

(hydrostatic) BIN CHA Sil Base NAA “ANSTA ATA aa

zi os faim GH mee A OI CHA CINSS APTS

FMSAMA FILA FS A BA Boreiy Caenias iacolea (Torricelli)

HUTCe GE QAPA AT CHEM BATA ‘CA’ (torr) |

| torr=1 mmHg

Bae! SeCS CA, AH BPA

1 torr = 1,013,250/760 dyn/cm?

= 1333°224 dyn/cm*

1mmHg-a wes Baa com aren aise Gz 107 wey 2

OMA AHA |

760 mmHg ae 10-? mmHg 4B sOKe = ‘Utins

fate’ (partial vacuum) 41 BH! 107° Bre 10-* besa PUSS

‘Se faare’ (high vacuum), wae oI BAe Sa Ske Cars ‘Va

Taare’ (ultrahigh vacuum) Wait Wana 10-72% Ga scree:
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FI OCT “ATS BTS 6 TM ASA RAMEE BAS Be 67
ASS? FS RMR ; Sy CR ge AeA eH aT
Tefen art ATER 1 cm? OER 25 °C-w fe Aree TFA

CF, CAM WW We ws © CACACS 1 cm* Grey Begley sey
TSS IF Sl fea Siler cra ase

BIM ane @ cafiiatia | ap gene | 1 cm*-« aie crace
(torr) BITS ALM (cm) BIANTSS BPA Hea

760 2°5 x 102° 6°3 x 10-6 2°9 x 1078 7

1 3°3 x 101 48x 10-8 3°9 x 102°

10-6 33x 101° 4800 3°9 x 1036

10-1° 3°3 x 10° 4°8x 10’ 3°9 x 107°

|

102" Gy PS ARC UE TG Tena am afedl zBrw

BICHS YALA ATT |

14-2. fadtrea ata (Pumping speed)! @ “tad TaaTea

Siacs S8t4 Gal 2eT© mA ate Grate SuiwsE FIN P-CS I BAA

UTA GOAN CR SICH MICHA ‘TSA Se ave | «2H litre/second

OI ASM SN BA 1 BlTs ACs aS Aa SIN TAAcory

inal AIHA SST V, Pea eniece onera foam de waICH

BI) P RBCS P+dP 8 dm=V,dP/RT Saa wa O ATH

qiea S8ae 1 ata R oss SF MCAT TTA Teese POT

G8 dm SI WHA MASA dV BETA

pdv=-V, 92... RT::V dP
RT

HSAT PAST ACTA AGH BWePACA

--4V,_Vo aP

"1 ZeCS Ga Taira SF

Ohh RT dt. RT’
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Taaeq AIHA ALLS Ga faefacea xcaaq Sas wes |

S P-face SBC t= 1, ABTS tat, ATCAT GIST

te n* ap

f S dt = _ Vo f Pp
t, P,

4 S(t; -t,)=VeIn —

. PS— fo. in Fa 2-303 Vo - lobo 5
to—ts 2 be

(14-2,3)

« AMPA] GPATA Po AMZ BINT MAG ACA AeM ACT TA |
Toy OR HA BA TN CA BEN 14-3 GAOECH GMAT Fa SOAE |

AT cay QloaT Bian wr wes se06 alsa

Q-=- -PY asp (14-2.4)

aiaiors samcay ‘armolas AW 2a (volumetric flow rate)

I SH1 Ba de Aa P oem dV BMaema wai 142.2

ANSI SSCS CHA AA SCAT AMT Va

_SP_Q
= or RP (14-2.5)

TTS] GINO SIA torr as CV fava GER zz!

WSL O- GFF 1 torr litre/second: PdV-a we «ee:

wor O alex ane za; Gare RT fam ory stare (14-2.5

AMPA) CAT VAT ITA MEM WA |

14-3. fadtea efaea) (Pumping process) | °F AIC
AMIATSs VS AG VCS AY Asm SI eal ams fA oT

7X (inlet end) saw aR Bilan Faafstey JY (outlet end) fan

Tea Sam CHEAT GIT TY OT RT! FH MN SI Ct

UH A SAS MY MM aay Ba mPa fea FATT

STAG NBT I BI SY ST ae ONY OE BT CAT AKA

cia @ Cars its oS ART! ok GAT SOS om ‘ofsa
61’ (ultimate pressure) feta 1
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WA BIN Fe BIN se was wn abn wiser we CoA fee

aa Sl 14.1 fot Aa om gies oh siaz epnass

STE FAC ACE MCA Gert e HTC Brac STs TH I

(>) Atal Crema AA ATAS fag spr afyceiixs (adsorbed)

CICS ; SIA Sia SAl TS avS as «Mlyoins omcAy oifaane

THEOTN TPE NICHT GATT WA citi | cm anna aw

CHER SHOTS ws BY YF BF (mono-molecular layer)

MA THe TS Bec O17 Ol GA Tiom Wace) as fsa erases

CHA MT BAG BAA NA Baws orm aiyeq OO tar Ty

Tied “fe SIN 6 CIC ACG ICA |

(2) Py G CICS Je aA Roniacse ase mcs cee xq

Caqe Caml (leak) enfece Sar Tam ona aca aca

(©) mr za05 Tae ArH ania (diffusion) ofsaa ona

CIS | «14-6 BaCRTH Sata Teaias Cee Sq SAME |

7
Qw

Qu

—_—_—-!

—QpQ:

14.1 fox

a1 ATS,

Ow= "at creme 2S aleniqs wm gew

(Tl str faceracea) ST ;

Or = CaM THR TA SAA A ;

Op = BATA APT FACS AA WTA SCAT QT ;

e Q=SP=mem wAeAs we BA (14-24

ANA) | :

C Ua WM AACS WA qt FA 6 Owt+O,+Qp ica Mea

OA GI | AGA MAST Vo BACT A GPE MNT BAS MF

Toratecrl Sat
—VodP/dt=SP -Qy,-Q,-Qp (14-3.1)

32
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Ty FT MT Va Sa dP/dt-OaR oS STE MAT

61% Pek Sis oH |

P,S=Qw+Q,+Op (14-3°2)

ay S=(Qw +O.+ Op)/ Pu=ZO/P. (14-3.3)

TaacwR See cam aie O,-9 TA AAT: Fya! AEF

OOM O,-OFNAA! Oy KO, ANA AT TB oe

qa | Sarcea wea Al arr TEA ae S-cB OI Trace Mia

TACHTBSIUA 14-3.1 Alvar Ase SN AAI

-V .dP/dt=SP-SP,,

dP S
q P-P, v7 t.

t=O aq P= P, RACH AMPA NS

P

= —~f| In (P—P,)

a (P - P,)= (Po — Py) €7''7 0)

Sit ST PoP, Fema Oa Tacs P, Crem FN TA! Bay

P= P, e~S!'Vo)t +. Py (14-3.4)

V,/S=r atsit aa yw ears eens TAaceR Sas

BIAS (time constant) Wey) +t Cele Rel SIM AS Wal Py

Cle] SAC FN AA tT ANH SIM STF SICAH Le BCT (ata 37%)

ofan BA) Ae Sa A Py-a Sersle Sie S08 TA SiS

QF HA P,-CS GRA Mel LA PAT |

14-4. ACHA SIMSS] (Conductance of atube) | YF NH

AP bit CART CST Ae Gar CT aH TH Fe niaa

= 2C= (14-4.1)

aifatores acest ‘omAeS (conductance) AT! OC BA MWC

SASF VANE a (14-2.4 aalleae) 1 ey or PAA ae dt

AAC dV SAS ANS TBH O= — PdV dt
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C-a fats mim C= AP/O-cs aA ‘any (resistance)
MA | SR aT ACH 14-41 aalearaa fay erst 1 etotaesy
AP cage freatacna aay, O tayrs eames wa Sma C
CYS TAPS 1/R-F a faye saa aEIEAA Gates
Gm cadt 1 Aare AEM Ie enface cate GIS ISNA MGM BT,
EMA GCP AH Gord JE cfs os var awk nen
qa | «BSA

THT cochlear Poly di.a Cc. tet (14-4.2)

NCHA ANAT AS CHC, + Cy tee (14-4,3)

TCT VHC AT CHERICa Tan ARS Goray seryia ecaren |

TRCHA DIPS] 14-41 z8r— 14-4.3 aalhesge foals ofan Sve |

TA WA Se ww yea Ae Sadia a Ge ees caw

Bae AAAS OSIIAS AM (molecular flow) aM 2AI @

TIT ALAA AAPA MAT AMA STA Creams AF

Tay AM cit) «waa USS Geiss B8cq T°K Casa M

GNIS SIA MCAT Waa D cm anna L cm We AHA SMFS

1

C=38 (7) " - litre/sec (14-4.4)

TUICS WIA GSA 44 IF

C=12.3 D®/L litre/sec (14-4.5)

ACA SASS Bara MCAT TANAT AMpTTs @ Cardia faay-

ATSS | FHANSTHA SCT MUCH ACH NT TIN. BATS CA AA AM

NIA Sars BW Cava foo aA serAnss AW ore Cash caw

BOR WAS |

14-2.1 @ 14-41 xsieay 2805 Cu am Taare GS wae

BSS] C-7 MS oF; Boras (VI[T] 1 aoar Gory os area

TPT 1 SCH MCAT SATO ACA Fa ATT |

S faaea sia 7 C omec acm wena fare GA

ona ai sia S 6 C adie afem mr @ acm cate
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CFS! a NCA ser faatea sa S, 14-4.2 aslteaq 2876

GH TCA |

este a $,-25, (14-4.6)

C aq em S,e aq Bara | era Tera S-0F Ba MATS

aaa We COAG MTS RBA. Belle aU AMAA Aa Aaa sfacw

ead Bay Coc D2 1 L Yq Clb RRA HABA ANB, Br Coc L/L |

145 Bie qe aqqs eT | fetes sen area acaea

Wal ASA MPT STiaS Be SA mT SCA TAS Ahn

ace fam scr faa aCe Bar Gage ahidhes ways

PT WA BAS BA! APTA BAT (inlet) We mers oA

eae] fates sha fam Sac Oe TA AMT BAT F

NCHA AIC SST ST SIN Mem BA al! Tay (outlet) yee

way atm sree ; fads ace agers wIcAa BI Azra ail Bac

oem faa aca ai | Tae yea ae APE BIS OTT “ATA

(fore-pressure) 4{e14 |

fafon mncra anifacin m1 SICA AACR AMAT BIC A

Siam SI aT I GH Taare AeA Bee AAO ct

NAS MCP SN We! I By Wiss Wet TVA

(inter-diffussion) ARR GeH G1 AST APT os AFAR

Be BWI GScwy ‘AWM Wes’ (Diffusion pump) awit CB Ma

zers ay faerie sare eka CANS AEA SIT O1—O01 vraT
cpet SBT AA NPA meTaws fem slacw ona A! | Mer

CONTA BIN ATYTACHAA GIA SAH VW SB AMA MCHA ARI

BIN SUM weedy ana fo Mla Hato sa! Sea AR

OP TRA BIAS ATA | « ACCTT MAPHMCTS “ARIAS AH (Backing

pump 4] fore pump) WH! Wey ACH ACH AAS APHIS

BIMNAM AMS BA AT Py Hae feRe oT Sees Ag

Trerrey BAM FHS MIPATH OTA ; ALAS MPT CHE AY AEMOTeT

aiva a! WHA IP CHeafer TYNE AY Aiea stam fac

NA A

FAS AMT All ABCA AVOG miacte AGaa a Sean



Ary 8S COMI 501

qo *1et (Rotary pump)-s3 seam aaa et sbta faterre
enivae Ae eR ait ones fem eek oe fats esto
a CHER FSA |

14-5.1. qa tT" (Rotary pump) | git mr ast
SBI FS SYS ; 221 ISA oA HSA oS Es feMS |

2am fem yl Yo wae Bara AAT Be HAAS HM APMC BTM
22c6 0°01—0'001 bea armam a a «oo ae aTUiaH
PICO SST WAS ACT WE |

14,2 Toa

1581 14:2 fora git ones aA gaa eeacR | fort A

Se aaa UTA So ate gaily! BB aA OR goisa

food 4-4 cream ~rf stam fae ace aa Gare a! C

AY AR ACS ACH FATS, Gee D cad AA VIM WAS PCA |

Cl ARTA Face AAAI Sl AACAT GAT AAI Tra) PICs

C ara ACK GIN Sa BA! «2 maa AA, C fam A-<e ace

ai «6D fen fea oias one: E fam TH Fl AC AT-

omy sad sim ama E aia aa e ax, D aa Tats oI
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B-3 CHEAT Fl WS OBE AHA ee fade fre yearn we

(F,,f,) Per-oq wera 4-4 7a of esi Ae Ba

emia C e Daas Aaa Tale acai B yarn F,, Fe

A-Z MA MATA NSM GATS MCB i ARG COLA GAM As |

fara 1 Bcoralas cnocaa mere cer B-S RMAAl OAA

aa focaa Sia forces face ( amas) Ga yiacwre B Yate

ear C ma Rea a F,-98 fomcay see MAST Air.

ea C MY ME RAS AZ aaa wis! ak FA wr

TOMA UMHS Bad ae f ey A_Zy oy Avra) SIA aes

agen E oreype. cole ot Aq aet sam Maa! F, yaw

C mq 8am Ma Say fem BMT Word! BA ale mace

D eq yeaa ATA Aiea Sart kere one fam Biers

Qiscs |

Asa AW Aas 4-ce Gises A MCA GE AI Azaiv

CO GT OB! Rare aca AoA Uigicne coca Tom as

OR ATA CUCA WH TA A! MMT AH Blac Cw Wasa Aa

fags slam crem Cisse i 1 a8 Aa fous oI FX wa

aieea ot cit ater £-7 Az Be Tra coat ylem or FS

TEE MAS TAM AACS ACA! ARCS A VB AM I Ce

RIS PT C-I AT Wis] AAPA Ae CEM Bl Coa

HMAC AAC SCT |

onl 7a cei eel ser enter git ama Age CAs

Creme Git sa Basi elt ay mem corr Aize

Tah Ps AA GATS IA! ANT MN GS MTT TCH Sre-

CHS A MAMIT mie as aia Care ala AM onias

ears mca | «oeyfars Gas ballast wer well arr enfacee

TR FH oc ayer at ama cay aifos JT! mr

TT HATS BW Vey Gas AMA BAe Wa, GRAN Bars

SHS, GA xia orem ani kare aia at a wise

aia 28a TH

NO GETS AIT IM TG Qed} 10-1 xBrw 10-2 brea face ance
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M1 OTM MHS SNAG ase oer omg ge git snr
TAWA 2 VRCHA two-stage “Hy a) geET Caraeryy

Tesla Sieer A ye ae) Sm two-stage ICTM] BIry
10-* ba a orae fag face anna a |

14-5.2. 4xfta AF ( Diffusion pumps)! 1915 yhre
Gaede S17 AP SERA Bt! oa Bar oe CAS aRaETT

Ral Gara Tay Gg foes UE Langmuir-ee GAMA |

TSMC WT MPT AMS: Snes teat ax alee wT

Te Croce wee fag fag cals mem ami 143

oa st UIYIAS TM oe CH BBE! C oma nM

14.3 fea

Oey anne we 4 an fem Ce Beer SKIT Ge

(shield) D-cS “el WBA A G BA AA AA GSAT KOT Ga

NSCS ANT WIA | Bea CHER BWigray Gece se al

Ba Bex nemeef onara arr aie ore oS CCS Pelee SIT |

B-q facsa fats asis ACT NHR TOM ONC AT ALAS



504 omicda af

CMA CHIT AS 1 «~D-y Goss Tees HI Oret M IWi a

A ATPL SACS VA SAI a AGT WY CA SM TT

- Mora & anaes fama D @ B-a srs fem fac weer

ora fazendt ona Vroe se wea URIS far Tees AIT |

OBGUA THSA AC BCA SRICHA TAR TCG HAL ALAS HP] GiAcws

Cham Natt atom crx) fates mien akera wera AM

SMUG MF 6 VS IG |

MCA AM MHA A Beryl WA wmcaqt ees BA Geancwra

SMESACTS TM Mace TAAICSA Mca ST Ata Aes SICH TAH ANITA

MWA AM! Veryxeacs waa ey aster By (Trap) waa Fa

el APT @ MT Waa Tes Mae BI asi Mews whey

ON ae
—~

TOGAS VESSEL
rn

———\ TO PUMP
4 Lig.Np

14.4 fou

14.4 fos creer BNE | OI ALCS HUSM Gar cream sw

TH Al TR AHA Uy creme aeHet Ui eiaM

CR

MR TMT GCE TLR eHTSS MTC LOT HU AY IC

fos face cotern fare sec

(s) TCM GLH a YS D o-B-a SH GR TE CRIT

SOM WAS, TS UTS CaS TE I

(2) WH ES mM BLA yaa Finiaes Vecq 7



ATT S COSTA 305

Fs hse wie 1 ow Skt aA D 6 B-3 de fam
UA SIS CAN MIs MOT Tes GeoYles cofern foreren
faca tattle niece Se a Gems om seKTE fats
NACH ATA |

ag ye sac C anacay Geo @ Fans win AAA a
fate Trafss ere wea an fer

(9) IAC VLA Aa WAT Wea een orca cet afas

Mace MTA Ct Aes Ge xe wem fa atieas arctg

DANAE ASMA THAT Ml CAIN SM LA, Aloe MC MTATA Fast Fe

AYA VIM MMI ML YAH WA Mes BCA eit IT COM Az

HAM NCAT MTC FHA FA GO |

AMAT ALT ATA WALA Baa ely Ba saaie—

(SB) ALATA TAMIA Yq SN AE Vez Sal Alam = MrA-rNcAA

THCH GAT AAT FT

(j) Gace wae Anas Sars a Haan Gan Bars mM

ara |

(1) Se aga afze (I Bless ma a acm alge) Saw

CBI ATATAAS TEM SA A |

(q) Gar agree Tage OTSA AEM VWs |

(6) TM Sel Sern MAAS Wyle Aya CALI MCs |

Saree ores, Races facet cacea fers MAYS SLAs SALAMA

THOS PCH

1928 AIHA 9 BETS ANIMA ON MATA AACA BTHSTG Tacre

AGH COG ATA wolre Barat mM Ward corm Taa-

Tatas catesiqter ae waeTa—

(s) aaa Seo api ye sx (<10°* mmHg) ZRw

eirq 1 cam ara ea cH Rem axe COL GA Gann BRY

TN QS HABA |

(2) Be sfaca wenger facatea (dissociation) 1 a

(oxidation) 3804 7 |



506 ommcela 4a

(©) MIT CH TN COM AEN Ce AeA MAIC Heat

UlAtsa Gra CHaloa AlawS Vara apnatas fea ators a |

VIS Complacs cuowmics oat cxies ory sa az | ACSF

Ciciy Oso Siam covert jaaAias ara, WaAtAs vq Bouts alee

CHER] ZH |

| 25°C Geert
AAAs aWATATas arr BT 107? G3 BIT%

ara aoa (mmHg) "PATH (°C)

Cie TA Sieey Raw 5x 10-8 ~ 180

(Apiezon C) BIA

USHA AF GS-2-Fesa 9x 1078 143

(Octoil S) NILIEL IIo

Trae

arecaa-40 US ATs 1x 10-7 142
(Narcoil 40) UCaAG

Te TH 704 Target Teazer ~10-8 185
(D.C. 704) TACHA

7a phenoxy-benzene % aly AY polyphenyl ether Tem

TeaIR AAA Gora VACA AHI <10-° tor |

COA Wey wey Sa fs MNA—9 ACT Hey CEA FA A |

COR a MM Boreas frera caTAy MR «CHA ZT AH Ae

SACS BAI

TG RAS Wea McAA AT, ANeaa BHrwed GA fas sn

Ve! FAS SA MH oso wag aha alte Wes AT AN

Bua saeyiey 14-3 6 14-7 ear UIA SN ASAE | GUoTATS

TA TA TIO DB A Sacer a oe SST AlST SIT RMT

BBS NN A cocast 25°C Gee aoc sesie rq ak

CHO MTT AGT 1°7x10-° mmHg |



ATT 8 Corsa 507

OAS Ay WT CH ST FeAS omy oe ca ence |
@zcrq multistage pump a GUNS HAITI a) eS
ormis fel FRE ooneE ae wa: fevlatt weten |
14.5 Toad akan esis mem oR CHA BBare | Srecl mmo fs
CRG RRR ce Baa Gen cant ore fem RA i Maagiar sage
Wi CG me Gare on fasty acy cael bt enfaces fam afacs
MAA 5 TT FS STM 20 Ga a Greta cam ate fam aa am oa
SZ TNA AW By ng AAAs oper qi mr 1 gon BAR
RATS ST |

COLD WATER

riUNI(MMMMIME dae

Mt | | | tel

L HEATERS

14.5 fou

SNe GSAT Boy wee Or wai 14.6 6 14.7 fom woe



508 oma 4s

Cont ag git oncemTT A Cr Reae! ARM fem wae

ea 1, ot ye for N ary aiga eearq gy (nozzle) |

BAS NC AMT MA RATS AMON ANTAMNIA ATA

Byer BMA mea fests omenaq (shield) asg Gera

aie STS] ANS a Bat Sans ates (Baffle) wai aca

APPT STS] MCSA TA aia Sia Saat za, ae anemcst feta

CA | HH AIS HHS G2 AM AF Bsow wna af @ sw

TA MICH Tawa A FCT |

14-6. fadrecaa wy acres Betta) wines fea frarecas

way SETS A wera wcPA (mechanical pumps) Wet Jit

APCS PASE OS AWN MA! GH Taacea Gay Gaede ‘Molecular

drag pump’ G&Maq stay i 1958 Ae GAMA (Becker) ‘Turbo-

molecular pump’ aq Gl APY SSAA BAT SACS 107° tor ww

Tate Mem aH! «Raw com, OM TT T ARS NCHA

INTAKE TO FORE PUMP

14.6 foa

WAST TAT | SMS Sa SH TA ARCS FI FTA ASH

ort oan fag fog mere Calas eeae | RaW ARAM Ei 6

TA ACH TS TAS a Bere frore fore cH BRITCAR

eee ST STN OTH BAG TENT Fl MMA SMTA

|

cata eta far4rea (Sorption pumping) 1 Bion opmicela
7s A eeA TE Ben afew mea! RATA ass
cers 4 sfanras (Physical adsorption) 6 Sapfors AWA



ATHY 8 CITA 509

alaoras! §=(Chemical adsorption) ava | Coe ofecsraca
US A SI OM ENeP] (van der Waals) am wae wy.
one eorrs sia = aneyis «5 Keal/mole acag
mies NOT SSRs A SiCTS apmAfAs, eae TECTIA
“100 Keal/mole acai ote! aeana aiden SYTMITR

cons ; oro ufacea alyceae arratas | "
Som @ aaraias qa fatior ae | fey Bae on

we, MM RTS Tiges Siem am al, feeS ae sm ens

TIMAS Tieonad @ apaias fa cl we ome fadreq
Fiace AA wrecta ‘Nota’ (Getter) wi « se Auras:
El WW FA AA! Aw a oe aA wea cists
ATT HENCA SI Vl Cab PEAT NTT on aa cea

ey AA Ake Gal aAAins fem slam cata sofas en

CHT OTA Ther Blam ora a ete Ger aia NE BMsA

AACS Aca Bern TraICSA Al AEC GT mA Arse Tere

El ederope

RUMP

ama aifea sian faa cro ARR FI SA! Ser ata wTSA

costa ein Brews oma ate orem wa wr Bags Gene

SIM Aca Bia Sas ans SM TA CU AH ecules §



$10 omic 4s

ONC CGC Gta rata acy (electron tubes) cuvicar

A Basin ssrest ales Gerla, Atanas, seta

CM CMA | «BAU MSS WR BA |

feemas (Zeolite) omelfs setaiero fen = enreiataars

fates | | @aeT AMataaca ste Siar BR AT WT cHTaN

sas ora! «Oe stare A or atom cra «6 feremas cores

art fats mem at 8a 20 far ncaa BI 20 Taface

0.02 rq wae CHE BSH 0.01 Gea TITETS MNS |

wince fata (Ion pumping) | Taser smn 2teTsaa

NS Wes ears fara Gouge wfacaen on Bayles Malas ero

Us 1 Ales Gye maa Tacos Tacafafes oro fas

gitn awa 6 fag CRI GAR BN Ms! ERA MA TS

BH AM BCS WCB BAS esi Bay MNT sq 14-83

VACA ACAMSS A Sa WMA CTA TS FATS WMA! ak

SR AS SAT cca Teg Traeq Tem mcsi wee Sree

TS Wed GAA ACI VS GF Brewys, arcnws cfam se

ae coca fao, @ Taos cide Wa AeMEs (ion collector)

QE 1 AMS Slt AAT Ae a! Brewer Taeq aaa

WAN BAS cors aleve a faw wae cayt afaioe: Taw

GO AN TIS Kor aeive oA FS FH, ase AgHAs

ape stm Gace sa aca fog ora Gare ae aH! ACMEs

oi Age wera wa xa uni (charge) ae wigs

we alan 281 Ameer aq eae aria wre afar ;

CT FH AS Bl Sia maa wet fafey sis CITA

FALSE SBS WA GY TSF BAH ARMS MNHIA AAC I

woyia aaee face Sal GRA MPT TH Aha GY AMeS

Ae Sx AWA BieaATT BCA AMAA ACMA AD fraoA

OCG BIN ATASA SMV COR HAGA! «Baa MCHA fen weT 1

Tepe UA I OT OT AGT AS WT BAN! Gz

ASS cut BCT eT sia ye aT MCHA apa
eae Rarer oslors aH ORR-crea A CUB TA STAR Mf



ATH 8S COAT S11

(Ion-sorption or Getter-ion pump) 1 #2317 eq 14-7 CCRT

(%) BOT AN Bea |

SUA AT MHS TA-VaT AT" (Sputter-ion pump) | stow
SNS AWA Bian ass afeiag sens sre “ie
(sputter) iam sa Bree caifae gafatd oe saw

eiacs Tat Ga wien @ amine fea ama ona 7
CMMAYAe TH WA! GQ AMPH as coTMe CHT WS (14-83

BORA CHA) 1 AP CHT TS GQ MIM OBE Sa GS CHIE

WI SN BA) MCHA lor A AeA RATS MA 1 BP

THATS MACS BACT AWA SN FA GCN HA ARIS mT

ARN THICSA MC ST ATASA SNM GreN zi AWMerwrada

ary ereoracs Taw Soe Alam MH C-SIRA OCHA ACE COM

WI SA AP AIT T Se SA! Rae wey fens Bara

ACH THOMA APT Wa | SAC oes THT aE fawataaay

RAB Seat cors scqa e oles cHca 1000 MH scaa |

CHET fadtoa (Cryogenic pumping) | T3BS MATT WAKA
ATAM NCAA BIA WS SNAG Cas mM (Cryogenic pump)

AI TA GAA Were (20.4°K) a1 aa fetearca (4.2°K)

Shel ST Sora Ae ALA AA AB MM Sia ay S Hy

BI 1 SSCS MiG OIA SAAS WMICAA A SICA Walla ZA |

4.2°KtS @ Rrewwcecaa a1 :10-°- 10-7 tor! Im SAE

SECS BAA GA Sa Fw oaraa fowa ahs wera a a

afem Baga Bates on cos sian iam aCe MA | a AH

fa4TeATS cryosorption 7 OTS-CHA Wail as mcsA cae

Rea gr faaroq ales VATE |

14-7. Be @ wesw facts WB 1 (Production of high
and ultrahigh vacuum) | faarcea Tater wera alacan es a

eifeces cartaté 107? zéce 10-8 Ga bea TAaISCs GH TrAarS

(high vacuum) @ 10-® same a SIC TAatecs UMS Trae

{ultrahigh vacuum) 4% Sat Wr MTT AT 1072? Ota

Tadeo AIS sq frag |



512 omnia 4

14.3 GRCRCTA GIT AACS CM AA GBT oI BNAS

Rare AIA MIA Ge @ GT BNACS AAI! Senay swe

sat fac omar crena 2806 aixentas mca Yel Fe

acres Gey slacs wnfaca mceaaq We Swwie zai Alacer weH

WIS ATT SUVA AhaM Say Ses Vs SAT AW |

WNCIT ate Ba Bea TaICSA Sea CPIATS CAM] AFI Aas

ASHS Tews Bare 2a Al TH FH ATT |

A WA MITT GST BA TAH MEY SSCS BIC WAH

TS NA warm! Bawa we wm gaa fandhs 2a

(Back streaming) 6 Pom (Back diffusion) 1 faayt

THACSA CHAT UI RATS AMT AT Bey TARY GET

eases facte are ari ome fats grea Tas Gor

wey sews PHA foot Tem ana Taare weer onc

AICS TM ASTANA |

wary (Fore pressure) @*{t eleva PMOIFAIAT it 2r I

aes me my ma Teariien aermncwr Ae aoe, selle

multistage pump ARF Baca, WOMAN BT BAI OTF MICHA

ACPAT WIIA AAS BT ANT |

fardhs oe saeco sive (Baffle) @ $1 (Trap) aaa Fa

Sql Wee aN Sa ory feet TaN C oa (shield) xe

wen Taw Al, Sa asy Syca i sfheceq (coolant) Wana

Aiea soe aN SA US TS << Crees feu Fabre one |

TIS SIT CAS Sa, MOM AME el A TAKA AG

GB] Gey AIAN SA ea anenca Tela wea: Alea feces

Bey STGI 10-8 Grae BT VaCS AMA | «tes ctl “float stave

ANTI OF FIA VAS FT |

aivera former or Gite STAC SH age za) fe ons

HI cq THIGH MICE MCN | | SICH Gre TeaETT drei Bn

CHOAICHA TA MATCH VL, Veal Vac arian sioy SH 1 = waser

OPE OY BAA PISA MTN BCH HAS es sida NNT THIN



APH SC CHIT §13

Vrorwctay 1 MMH SATS CT Slee CUM ICA FT A

com amis Ser aINCw es) |

Sead ASN AVES ATA MAA

(=) Be fete (l0-—10-*) afew Tacs TAH SATA

om a

(>) Srrge ARS HT ACH COM NMI

DRA |

(2) fxacwn ware yl Tens Fa |

(9) cer ares AL ena Gorge feces sre) FM iF Baga |

way VARA elec Ra o soy SeURQTRC Tee (—78°C)
ates TERI AAR BA) AR SAT AACE (196°C) AM

WITHA Sel | Cor eT ATR enact For ARETE MN Sine GH

FATS MGA AACS AA |

CHA FITSSI (conductance) NTT ACH CaiinMATH FS LOATH

MCAT TATSA BA FCT |

(9) frauen once oteonfas smers “Tame cat aC Rae

CHAT AIR SPE METS TATE Be stam Gteonias an Ie FA

Saree aca FASISA STPTOITG VACA |

(¢) waaTa Zara Cabra (getter) NAW stam oe Barre
SOTA BTM BAM CEM (14-6 BRM) |

po faers aida eis srer TER eTTEM 14.8 Tore TEM

wena! Vi emeye: afgcaa age ACF fAaIceR GUHA AAT

fafa area | TAaTecAt AAA SRI TH ACF | Ve, Var Va SS,

afer ater qe oncHrrt AIRTCAS GTM et 5x 10-2 GG ATTA BH

Seq ener cme ak FIN OTN BH! germ a V, TH Fie
oy AHH STH SH | orci IG-Ce 51% 10-* Ga Raa FIC
Sain weiner orn TA! TNA oer, E205 THAITOR ME PAS

neat | aagien feoad ar qqrnea «et Tem TART!



514 omcda 44

wis 721 ARM me TatwR Ra MACS AH 60K att

TN FOA, ANY SASS I MF GSS |

igs 1G CV?
L ) Ms 7

X)
Te] : |

J] eS Ve
TG-2

g7_ 2

pp L FP
14.8 Toa

FP—Faas Felt ono V—INtaCSR ME

DP—T1H 7 com AAA TCO TG 1, 2—enserorm a fornia

Tr— SAA TRUCE STO FAN CON

+14 IG—BRA CNet

V3, Vas Vs; V SIS,

(M) BEE fase (II<10-* Ga) MACS (#)-<w Binivs

TIBIA AB was | AMealalrs cor AM Ae, Lae ac

aca git sr aa ome | faraeR MCs AEST OS Siam

CAA CHER SATS GCNaS TA FS SATS AAC |

sare far mists yer wen fare ence CHIARA OT
(Getter-ion pump ; 28r% Seq ag (lon-sorption) 7" ©

AH) BIT BN AA WMT OTT ANT BIA «10-8 Ges ATTA

CRA ST CREM AMT We sare eq! aera fem Telae
OR NST GAP Gel cmert (14-8.3 waar) HS 1 Bees Bars

wl cr Tee Wa Ss aa! See GMA AH

Bree eee fate Bcreia face vine coq cars nr SLs

orias ar) ofeite ereyie naa crence eres Kem Bes



ATH S CORT 515

CA TG RA! am ak fare seer ecg aren ans any
TIBI) GAM SA MICS fem | Bera ales creas fem can
7 SH! CreNCH Cas cxoraa fee efecy ufecraca @
APTS THA ALA ALM YS FT MC ois coal enfacry
CIS FING Anns sian TAS BA, FA AH as Bey, oy
Wr BA MIs Tce feast ays aT Cela 6 fen GH
CHA | ARTA! CAPRA SIMS CHO FORA BN BA I

CORBA ACM A MITTS EME (14.6 CREE)

BRA FA AM |

egy fatrecas aiee-wy) 14-33 oieacs ora

qtivmnte Py=ZQ/S 1 sages inde ats sare FO sees aka

eS awe 2a! Om we Ba AG oearwa wea wea

(>) faswite ae (Back streaming), (2) ncaa Teer crenm

6 TSSTS Baye 3g xcs Calas mena Ie (Desorption from

walls and interior parts), (©) tat CHER COM SIAM NICHT

act (Permeation of gas through walls) a4¢ (8) TSeuraa Bey

Mea AIT! CO BNaS was: Teale Deg sn TAMA

(>) Sew Taras ware west (Adequate trapping), (2)

creat dtei are (Cooling of the walls) aae (0) caft Seem

crear @ fouma sayin sae mm alga stam crem (High

temperature bake out) |

faaren xq S aeaees (>) Teac wr Thea stam Trew wera

8 (2) mes waters opr cares Slam Tacs zaea |

14-8. fraotet ay7tet (Measurement of low pressure) |

faEBIO NIA BNTASS Cl APA AT AAA GA SAKA AA aX

aaais antais fs or mite oma CRM esis orem ie

Crem sai faery Ase oe AT CHS CICA TET TR

aR MA) aayfe feataty mca Tn Bae! Slee

canta raw (+) Ieee Barcrs fam fascere (absolute) 1 ONE

Troe Corts; FARCOPR STOCAA CHT NCHA AIT SAIC COM PTTHS

alam waco mal Gm cm ca agar (extrapolation)



316 oma 44

PSA ATCT CSA TGA A! TAMSIN TOM EN Se ae

TN, T SR APS TA 1 «10% Bors Hela ACA SH BA

ara BRA CHOTA TEN

*(>) Get cea (Liquid mano-

meters)

(S) ATA 107 — 10° torr

(1) COA 10! —10-?

(2) Omem cre (Diaphragm 102 — 10-3

gauge)

*(o) sreiereo cre (McLeod 10° - 10-*
gauge)

(8) wrtaaiger cre (Thermal

conductivity gauge)

(s) ‘fornia cre (Pirani gauge) 102 — 10-4

(q) eset caez (Thermocouple 10+ - 10-8

gauge) ,

(¢) Umar cre (Ionization

gauge)

(*) ala cre (Ion gauge) 10-*— 1078

(¥) caané-onrerne «cre §=(Bayard- 10-5 —10-*°

Alpert gauge)

(1) coffee a1 Teter cre (Penning 10-8 — 10-7

or Philips gauge)

(Q) aerata cye (Magnetron 10-® — 10714

gauge)

GEYY TH U-AA CHICA NM ARIA Blam torr oI ARcHzs

TIO VT! MAT SHC SN ASDC CO AAT Braces commas

wr acer Crea acew ana 15 yo aga ek cage 10-1 torr

Boreie fee ST STH MM BAL Cee ceawc (Inclined

manometer) Sta 10-* torr 7 Sel wre fey sa 5%

TH AST | : -

ONG feet TeACa UATE CUT eee CATS RON Ae cer



AT 8 COTATI 517

fret oma eye aaa Ase eBae) Berra fam wala
(aneroid) UMA TS! YI HEM eR MTT OMT OF

oil TIC SCH ACH IMT BATT) om Bam ee one cre
cra fasiers Sa oo ceca fapacaa sim crateacna Sem
Taéa Seat fe ATATERA TI aA) fee Bentes areca
Cal Taats sian cara Gq So aaa aa | aaa 2 one
CAgs qate?a (electrical capacitor) ae mS fara aaea
sige «oom «(Tapata S aacea (capacitance) | mana Ba

Srl THM CAAA MPAA Ba sn asave i aera 10-* torr

TAN ASA |

Taso Taree ats snr Ae olf Sara wasa As

Sen AAS oI TM Aca Aaa ea fas se aH |

TWIACU cre ager fr sai sMaslerew coer Tracer core ;

Bz TM SIA TAC CHA Sle SICA ACH SA WAS TA A! GA

Sara fem Ya wee (14-8.1 Sayer cra) | FIM MS Ba Crangiea

AG OB BI FN LA A | BA ARCA ATATHeTSe cats corepaylers

CO FALFA FIN A FARBAF Ae ASS SN TA WC AHA

Atta niece ACA TMM ARAB (saturated) ACG MACH, GA

FS TE AHP ACA A Stor TM MATA MISTeAST covey WARICA

SA LACS AA |

SUTsTeTew coed faa wea ae Ba crenyfe WM Fn VeyTaeN
afern 10-* torr-a Fa FI QS Mince oe Ales HS wlaatos

BA MAT MI CHA MC ARTS GM Ho CCH FINTRTSE

SOC Stl Mizatewe (thermal conductivity) @ “ICH FS BA

Aq CHa BA

fomia cae @ onterere comes fam mcr misatiger Ger

fata wear (14-8.2 equem cre) | Citar Clatas aret coreryiace

FABDIOL UTC HPS SMA SAAT AURTRT BT TIP BH (148.3 IRM) |

CA PR cocer Tals TT A GAA STR MSA aa SOR ATA

SUI SATE, SGA LMT, HANTS | POCA Cher ANS Ae}

eats cen fem cice-faca wert (Radiometer effect) Bor



518 omicela xi

fqea Bea | ORT Cocera GATSA A POCAA CICS Aber MTA CN

RATE |

14-8.1. asrafres ctw) me fences Seontas ssieres cre

arrares 1.5 s8ce 10-4 torr METH UARA S VA «Bara Tem

aca Hee Coa farsa wer! | 14.9 form Bare dq CHAT BAATE |

WA MT Cicer A IY I FN a1 B a aa 85 cm ay ;

OTS CUCL AN TATCAT Aer (A) Frat Gar maa MA MT ACT Feywt
BIN TiS Ms UB as Bora Ca wal Baw Vi. ATA

AM EieM WA mNCAr ASS V,-aa F OR Brea ora eT
Tefoes Bea oT TTA GIS Bonz oo



AT 8 CNA $19

(3) 1°5 RCS 0°26 torr hy Mone Bora Sion B aH
mmm Vi Wad Gra m1! Me Bae) ot wee CD

Cores A A 7 MR So SEs es SE S, COUNT
ARR OP Al TAFT Sew h,, ear F ye @ / wens

Cos ACHT THOU MOA TITY, Gy.) ACS BT pp, SBUM
THA FE GAA

P1V, = (hat Pi)Vq

a p,=—*_ h,=k,h, (14-8.1)
1— Veg

aa fates HZ v, Gv, Sa Siam TIM BA S, cer wea.
CORA AINA MS CT CA BCS Cee p,-ak WA MEM ITI

he P-8 AMS Aan Bo ASA

(2) 0.25 SSCS 10-* Ba ody sae aioe M one
AI ATA TH CBS aca Tee Gory (VY a) PMB CoM

Al BaCS vy, AACA WAV, Tea Cag Cas an KL~o

OTS TA! Mal MS KL-G GAB WMA MAGA v, OA SIA 517

h, Giciace on | wa FG Mp piviwhy,! KL-e

ramet aN @ Gag aq a MH vyeach, | (ay ACH AR

a TTR CTSN ZA 1)

SHIT pv, =h,(ah,)=ah,*

4] py =— h,t*=kgh,* (14-8.2)
Vy

S, c@M S805 h,-04 a NGM WAI Ps A,*- STANTS

Seam S, cea crenata oct eaiss sa aa; fame fis

mrerayion Coet STS |

Aaa BITS 1000: 1 Zeca 107+ ba SIC WIAA SIM

eta 0.1 bai aq ame W] IM A AH 10-* vA

BTS BI SIA TIM AACA |

coies acm orn ybsrera as fag wile as | ara aie
TAB |



520 omrce’sl 24

msiew cre 7 afore ay Raa ye We Bae

IN AMG SAF AN GA; ORM My MANA CeKS MMNATS

ay a Aim sacra Ame MA Ose nie Baie ;

corcaais Ces Fae FTAA wes Yaw BT OA TAT ACE

foor fam aq feu give oma: oats ace gfoyiean

tH Bee! Baars yy we Siam Gar fror qe wait
aa mrad «(14.10 foaa W) GRaM ae BA! Me AAS

orice faget fafor (7) ARR ma G mre ya Aq wale Cafes

ar TH EE AY SS SS GF WT, OH CART

W ets ag afer saism crem aati aq oa fac acsa

om W wt SM a wae Bacay Soca wo ay faces

mA IC MM | OH BH aR AM G Ae Ba A OORT

AR BAA GB MS Vise acs |

THA OA aI SN Alem MAT AT See *tISA

GUAT | QF WAT AAAS YI GCS LEM TATA |

14-8.2. wsrrsifaatfes! cate (Thermal conductivity

gauges) | im oieaa aay Tem fapesee sree Sra Cee

AGM OF] AMT WMH! CF GHA CIA cor Caples “ie

Toren afae ta—(s) faisae, (2) ora mika @ (0) Ainize:

MCA SIA AAA (>) 6 (2) Sar Geom Gm fda sa

more (em Baie sen onains Ade ANT See

CRORTOR ACT AC AM Mt eA SAA) MPa wfsqAC GIA ACS
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CHPPCHT VT NON BIC AMNMTSS BT SKA CoA iy hee

AUT CAA FT SNA LAH (0) SIA Seas Beore He Ae GT
cara (electrical resistance) 717G |

(s) fetatfa caer: ors fates ona aie coma fafor
BRA GHA Siacwe misc cry wien si em aati fomnia

ccera Tem ot Stiga Geom fasa wai orea ua trbta a

MoT ; SSA Bem waigascns Ferwa cncea wifarag wfaasa

BA 1 CH OIN GST SA Teaaa fess bin orem a Ciba
ence | (14.11 Toa) 1 TrawR ona ACH AeAA cera CNT

am fam it a sat ane wieR aa Creme Ze

facet OEY ANAS ALF, a TACT AMT OF ages face

faq aryl @a (14.12 Toa) | warea TA OAR SM BA MANS

wicaa Geol 21a 200°C ae 9 Bea wa falsacs cael wy

SAA Al Hae OAT ACH MCAT CHa APTAAs faAS LAT 1

14.11 6a

Ciel Sia wae Tea al alien Sa ace age faeatea

faa aifeare com aaa saa ais aol ae! aN Cw

PHASE ONAA GIA AGA AAT FAUACG Z|

"greater comes ATE Tales ome GAIN (Al ere) MTP 61M

e area (@ pm @ wares) wes onfam Ae cay (Al BAR)

sufeen GIL SFA] STH || GTC CAR] MME ACME CATER MITTEN

Brom afsatcar aarnies ame, aie R-P amy (graph)
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meray Za; dRidP facnive aa Gara wa Tea asi 10 Ga

Bars 10-4 GF, Mae COM UIA Wa slam aaa fs 10-° Ga mds

bine RECS MN Ml Ale AKGS @ wx Aa ; Say WAT

SH AMAL AS CSA VA! SAwi, Teors se ay giem wae

Raa CHA WIS LH al

(2) QYFspam cater «Soca oeenios Sat ACH eferocer

aS AK (junction) aan wis Sraa Cao alaTSey enter

Ale Ges Tapes aete (electromotive force) farsa

setq | ot fara. (e.mf.) wafepe srr wr aaCw ma |

T4.51.4. 6 ONT AHS WteU ce AR Ber eMiaT

AVS GA |

feura @ cnr fam foania a ater cir earigse sq 2a,

Ca CAL NCA FIs pS ese fefey oma Sy ais

aio Taen ale os me sie ae Ge Me Wea Fal

14-8.38. GtAqa cUH (lonization gauge) [tRb1 MA at

wie Wiwewra (electrodes) ares fawacaaas aca Siace acess

SMG Sew fae se anewa Tees aA ACA OT MT

Ae AR aor @ Remar wie aces alse Aad Ue VT

MHA Cl Be Vor wy eke wale Bereta fafa a7 |

ALT TH Mey HSS MAT AVM Beeancwr TCs Aa wAeiws
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TAT ACSA TA MCAT APTS @ ag, age faeqtea aa esis

aces acm Gia inca was fafes oma age faoateass

Pea alec, Me aiewa aM Bereta Gre 6 oem Som fase

sind! Braet cree aft fer aren a, ur eae SER

GUS HI SCOR Sos faa siaca qooy Sora ween AA

CAS MPM SI SN ASA! BAA cera fem oF sree Boa

TSA BCA |

Sacra Tqy (VTS aq CalStava oraa Aken) Sy enface oTAA

ACSA TA CCMA ANTICS BA ay cat see acarsta

ASA GSA Gad VByzSrs aol Lema AMQTSsS as AI |

COTSTATG Ten ATA <P FI AACS 10-* Ga oi hs AAQeNTSsS TT

AA | BWAepwss GS BACs 10-2 Cray cat LA GMAT CH AA Fat

TH |

\"

YYYY YY LLL -0asAAAaaa.
GN7 ry

|

¢
s\

+9<

+180V

L
¥

14.13 Tea

1 ba SIcom 1 faora mI 1000 PASI AAMAS SIAC GIA

sera 10-8 a1 Bare 100 yi aenias SIAC BIN sata 107°

ba Bont 1) GRSNA SA OKA WF falas VNCS was

sina Sxtas TCA SIC GT GATS APPA AIT Cer sates
Sl aa |
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(%) "Sor Cee SzicetS Via Ce aT en ATA TeTT-
Sieweq (triode valve) TS (14.13 fea): foma F frend

(filament), G fa@ (grid), a4 C SAA AMAF (ion collector) |

C ein wea as wae F-s ony +30V 6 Gee aa +180V

faera ar HF Bae ge acarsiagia Tacos Tacs giom AA |

ae fog facu wt ; cxilq wine faror crear He TM G «6

Cz wart wera Slam Siam TA Betas oat Bea! A*eioS

wrayer C-ce Az |

BIA ST MS Va CMG ( dion) AUAIPIA GATS (electron) ©

BIN P Gocat AM{QSt TA | SW TN AA

lion = Sielectron P (14-8.3)

Tas cre s oritoros Peas; Bare iq Bq ces

‘3aiwer (sensitivity) 7 ea! fey crea yale alae acs

Ca ART Cl TARSA ST ATOM A GA CAT | SAT TTA CHET

aq, Tacur faer @ smc agior Gm Trea RA! GAA GIS

MAS-MMTAA AM NIN Bal RASA cwaA Ala 10-*

SETS 10-5 VPracsa ACA Mics |

Fo

?

+3OV, soy
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face Srl) corer era 10-© ba Brey CTBT CH MAT GIS LS ak
oteins Scereia Ge GE AT 1 «see coe 107" eae Sasa
BIA TINS MPS nes aT I

(S) CaRtG-errrné cw: gene ‘tat oma cre
(Inverted ion gauge)-6 4] 3H 1 Bae ferrad facoq atfacr

MF, HA ALMLS AZ Cesaa sMscgy facwy Oew ences (14.14 fea) 1

AMF SOV FI FT TONY Yq sy y-ahas Gs 1G wae FwI-

Scpay GIS YF FT SH A sa GEN ae 5x10-'! Ga BIC

CT ACSA AAT | GAM CHC aH 10-1 Ga ee BTM RIN ATH |

WAS SII sa Wy ay 101

CE BUG cocet Atel GPE crc Te ag Gian Peas

TTS creils AS BVM TA HM GA MMT PeeneNs Recw Resa

TSS A HA! Gs TH NAT OA CI ARR I Biow

TA | RAW TA OR SISA | | BES COM ANAT HI AAT

PACH COLA AH AACS cnesy Gale HAS TACT CA AWA |

ASS LOM WAST) MCT AH Sat AAAT|TA sre Sn Vt

NIL SIAM BH GAT Va BA ATA |

ree

| C>—

eZ,
14.15 Toa

SUA CACY COINS CHA BAC! Sry INS CHT ICAI

stam 2ereaa anced fem aarena faaiae Sa a1 CRA CHIE

tas aecaut cme afore oe qacRd SCAT aan
Rersiagin aye wae oifatece gies glace SNMACA |

Sere Beri om SAS aie Tex Gem aMA AeA
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WsIaTS CH BATS MS! Ber maa crit ena wcaeT

WATTS ANG |

(1) Ge sree wee on BMG Ae aT wae

aag cafae (Penning) Gera aarti aera aw cofae ay

fate a cle, ace PIG TH RA! RRS SMG [AIT NSA

ANS OR MICAS SACHA MAIC AN MSs Seo) (14.15 fon) a

Gaia eae freq Czas are 2000 Vi «aril gace FS 500 Zarw

1500 OCAT GINS CHM Slvewayia an) ssi 72

awe cet ea ais sy eee GINS CHT ST UM so

Fi SA as cHray aa cia CIN acerseaRe way wipes

na Al Gl Aer ararsia Head aes “is caeae CEMAe

SCAG ATS MAA! BT CA APIA ATE LA SAI oe maieive

CE AST MPNS BH1 Y-alay Alans wes BT ER ;

Tl MCs TN AHN ocr! «AreTarws 107° sere 10-7 brag ae AA

AW FSA! Bieence ashe caw fecaa Toraca Ge feencat

atte ey crest Area 10-2? Ga aly ore ston ferneE |

fon Current

Anplifir

14.16 fea

~)

10-* eacwe 10-22 Ga MTA GR VS HA VMs SASS

Ter |
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) TWeaia Gee mT 6 sneer wh 6 faa

QIN a Ay WI @ Tau weewa siam cies (Red-
head) WHATHHA CUS Stra saa cofae one TS une
qeaire cit wae Gare Se feed a y-she a) 0 cre
‘1077 BF SS OI TON ForncR | BCA OTE AVON NS (14.16

Toa) ; Oza Fens Ya orate sreva ser) aA Gere
OTN zery cata Mess Os cH AA VEST HEAT |

CHET WA GAG Soars] UE! wwe fasataass ene 6000 V wae

Gwe cwq 1000 TBA) Tawa GaAs BMG 6 four Hers

SNAG BTM WSs ‘Geos Try covey’ (Inverted magnetron

gauge) 10-1* bg Bre a9 foe |

eral

1. ba, Taare aa (S), waeine wae aa (QO) 6 afer 9

(P,,) FIRS ACA ?

V PS = 0 1

t.-t, In Ps
FNS Zio BIT FA AK GArewa Veh JNAM 3A |

META ARI AS Yea ASS Wo Fara eso Asay ATH

BT BAL | CUTAN VCR FS Corer AAT PALA AC CHA ?

2. AGA STIS Bars Wear? Gai area HH oaraa Gra fers

faSa aca? C,, C, peor witb aa (%) caters (4) Fares

WA aise Gara cate prewsee se sara? S frarea zea orem

TUR C SBCA Ae BE MSTA MICA WAS THATS RTA BS AACA ?

10 feta Wraecra este onesa ATH 10 I/s(l= fours) Tae ara

sis oer 1 I/s Sree aa Tem ye! A AYA BIA «760 Ga 28S

O°l bea Tacs coorate Bo AAA Tiss ?

aU ATA lem wae CH] m BC Os AIA FS AVA? (OMIT

onBcs 14-4.5 aalieae ARIA Fa 1) ( Baas 98s; 12 min)

3. ana oncera fam Be Sa! MMT (MATA AH COA

We saa Aran wan fs? ayn com ie ae a OA

Bios ?

az P= Pie —(SIVo)t + P,,
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aor me Ae Be fare mers ston fs aeg) wae fs

ASH) VITA Bit? oO Aes Ales @ eva fam Bare sa 1

4, 85 6 Gym fate wea me Ce FT TM BE CHT

CATA Fa Ae Hos Sacra Sa AWA TT |

5. cuore fem ain sal OR ors ACE CHICAS Tem CAT

sisal [HSA SERS MIS MSM AAG ALA BIC Fa |

6. fas seca omea fe fe wf mew: ae TH FT
qaqa areas pry xace 10-* Ga he om aise falter ara Is

TH APTA COTA AAA BAA STRICAA ATA FAG TEM FAVA FA |

7, a@ines cre @ orm crea fem ai ea aeatoa aan

CAA FS ?



“Ifasulfae weTael

LaianeRna ees sere Mies aay Bee ai ‘Hoy
AN BUSAN’ OAS GAS AABCAA AHS ‘Tass waa eere Grew t

sia Tealanenes alter & ‘parwe-a iaerN AAG ATT

OU CHEM UKE! ACY Ulewa akrw crem “yiacs sie crem

seae > ; fae “erecta miaeraa Mtaes 2 1 MTB MPT TH

SHMAS, TH Ba CIS A Ward erecsea sa) Mier > ake yaw

SB C2) IA ‘SMTSHTA BE 1)

Abscissa g@* *

Absolute temperature faac7r®

SIS ; BACH GIS

Acceleration ¥4"1° °

— , angular iis T

— , linear cates Wa

— , normal Wiory ¥241

— , tangential *1 Ts Tat

— , due to gravity

Sorat Tat

Action fem? ° (force ace) F4*

— , least ~rwq Fa°

— , line of Teacan

— , and reaction

fam @ ateien

Adhesion wraa> *

Adiabatic gas? *

Adsorption afacea4*

Analysis faceaa° *

Angle of contact »ricer*

Angular momentum cia
, >

Anisotropic faaatarr*

Annulus 4a° *

Anomaly aan? |

Apogee arg? *

34

Arbitrary Gutvas, amg, cme?

Axis, major 4 ore’, are

— , minor Z7 WF, ay,

wp? , Bors?

Balanced afore?

Beam wim, 7e> 2, SIG?

e — , built in (encastré)

THATS BV

Bending %&a° , 424

— , moment WRAA VY

Body = °
— , rigid yg

Boundary conditions arg

afeara,? atares ahgie, aaa?

Bubble 7%

Buoyancy Gabi", 2A’,
eniae>

Calculus, differential 4s
ame

— , integral AAA W1S*

Calibration Bemea® , FUFA”

Cantilever Bieterera, BTA”

Capillary <eh°

— , curve Cems 4
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Central force ua" 7

Centre of oscillation Crem
Cre

— , of suspension 73 a

Centrifugal sorFa 5

Centripetal alec °

Coefficient (physical) yem¢s*> *

— (arith) Fan>, yrs" :
Cohesion 7cis°

Column 3s? °

Commutative #aiaiacra®

Component 871°

Compressibility 7eTs°

Compressive strain bIC1y BTS?

— , stress 5ic7Ta ate?

Concentration ‘pS

Concept Faq, wan? °%, eer?

Configuration far?

Conic ‘@iae®

Conservation of energy

“tea Trore>, “ie Aer °

Conservative 7e7st*

Constant (adj) fea,? 7aA

— , (quantity) apa? Gul)

— , (fixed number) fears?

Constrained motion 7aents?

Co-ordinate (s) fauney 2

_—, origin of

' —, polar gata Tacrnes *

— , position Brrr

— , rectangular >a

| Torcerurres®

=, system of facerey*

Correction {fv

Couple zran,* Gy?

— , moment of Waa Stas?

Critical velocity’ afes cqn*

omic 4h

Cross section 2racer’

Cryogenic farerett®

Curvature 4ul

— ,anticlastic Sy" FS

' — , synclastic ATt Fo

— , centre of Ful a

Curve 44 * °

— , closed 7aqe

Curved surface 475,° APSA

Cycle oe°

Cyclic order bata 5°

Cylinder er >

— , right circular azqzelx*

CAG

Damped oscillation waat=7s °

CHS

Damping Baaaa*

Data GTe°> *

Deceleration a**

Defect giv, cara

Definite integral Tatoo ware"

Definition am, Aeae*

Deflection facte7* *

Deformation fagis* |

Degree (of temperature) Twat*

Degree of freedom "oat At

Degree of smallness Fao F4

Density 8&v¥,* Wks oe

Depression aa, SAa* *

Derivation ZeRvte

Desorption faeraa*

Deviation faven,* fagits, gis’

Diagonal ={*

Diagram fou°

Diameter 44



ATTSNAS OPTS

Differential (of a function)

Wyea*

— , coefficient Baye yrs"

— , equation Baan Aisa"

— , operator S457 Ata"

— , perfect aeref wage

— , total af wase°

Diffusion IK-°

— , pump WA 17

Dimensions (of a physical

quantity) 31m, Sis

Dimensional equation watz
ey

Direction cosine WF cHPTaA

Directrix faawi*

Displacement 734°

Distribution 405

Dynamic system 1elxo7

Dynamics fetter’, aera

— , of a particle +14

NST TET

— , of a system of particles

STCTSTA NST

Earth’s crust S¥4

Eccentric Geceu

Edge Tear

Effect oreiq*

Elastic fetwarre®

— , limit fefegrs AIT

Elasticity fefearreur®, 2ergol*

— modulus of PeioxIns

aqeriees

Electrical Cagis

Ellipse Bqa>, Rerry

Ellipsoid 2fa770,°

=, of inertia Foi

& .* %

531

Empirical ote? oncanfere®

Emulsion wagq>

Energy “fg ©

— , equipartition of

wiea ANA

Energy, kinetic sfoutg

— , mechanical ufys «fy

— , potential fyfeuts

— , principle of conservation

of energy "fe Aearee 3

— , transformation of

miter {TBA

Equator farsa:

Equilibrium 715° °

— , conditions of Aa 15

Equivalent wenara®

Error giv

Escape velocity fea C7,

TACT CAN *

Evacuate Taare aan°

Exhaust faa1s +7

Exit Tava

Experiment *a>*1°

Experimental *atsiers

Expression (mathematical)

BAF

External force qa’ *

Factor (physical) 1° , 4721"

— (math) 41°

Fibre 5, STS

Fictitious force ANF

Field c#a°

Figure foa° *

Filament ws SIs, 70°

Film (es of soap) fant, 7°

Flexure area*

Flexural rigidity 744 77S
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Flow 2%

— - line of 2AaTacra

— , tube of 2am ater

Fluid erat

Flux #17]

Force 4

— , impulsive 9s 34°

— , line of 7a

— , tangential Ts 7

— , tube of 44 ater

Forces, composition of

ale Tatas, Jer ANCATER

— , coplanar AISA A

—— , equilibrium of 771

— , like wryet 7 |

— , parallelogram of

Al ATT BAS

— , resolution of 4 Taerea

— , triangle of a Tage

— , unlike farstogelt aa

Formula 70° 2, ALSs?

Frame of reference face cpa? -

Free 9g

Freedom, degree of M153 Fee

Frequency FF, Fry He

Friction 444,° *

— , limiting Aate 44°

— , rolling Mas 34

— , sliding Taf 44°

Function (Math) 3em,* corps?

Gauge (1g

Gettering ci

General solution >f4s Aaa,

Gooid ferenry,

onrrcety 44

Gradient catwcae® ; atom:

Graduated oe = 8

Graph ae, ore? ania

Gravitation 72134"

Gravitational constant s214<x

THOM, TAPS

Gravitational intensity

areriy Stasi:

Gravimeter afosd-a1>it

Gravity ufees*

— , survey Mees afar

— , acceleration due to

WA

— , centre of SING

— , motion under

BSP WTS

Grid fac

Gyration, radius of maqsma |

eraea TPT

Gyroscope M1QCaceIm

Harmonic motion, simple

FRA ANAA> ATS, ART CHANTS

Head, dynamic six fra

— , elevation (or gravity)

: arora ha

— , pressure PEeta T*14

— , static fauts fra

— , velocity ota fer

Heat G71 5

Helical spring peters Pere

High vacuum 0% fy41s"

Homogeneous 7775"

— , function AIA FI"

Horizontal aqeiae*

Hydrostatic pressure 8% 51%,

. grote 5r,? OxlEles 51%



TCTs serra

Hyperbola 7arqe 5

Hypotenuse ufuge®

Hysteresis fqey*

Identical autor

Impact eae:

Impressed force 248 7

Impulse @1s°

Impulsive force wW94:

Inclined plane que" , qIASSAP

Independent 75y

Inertia &Uy,* aes"

— , moment of Bw se

— , ellipsoid of

BIG Raa TAY,

—, product of eres yersay

Inertial frame @uyiy ay

_— — of reference wuyly

, Tact ara

Inertial mass @oyig Sa

Infinite ayw> 2 wily

Infinitesimal was yy

BwBI,* Ain a
Inflexion, point of

aferfaaéa faq?
Inflow wea:

Initial oni7,2 am, enatse> °

— conditions aft afeis

Inlet Sia ye, aca 7e°

Insensitive Fat

Instability urgue, BTEls

erertay®
Instantaneous Beets:

— axis Bemiqy B,* 59 TH

Integral 7311"

— , definite fahou ae"

533

— , double ferme:

— , indefinite

DiAMGs ABI?
— , line can ARTE?

— , surface % aaa?

—, triple faamaet*

— , volume BING Faq"

Integrand Azeri"

Integration >eAq? *

Intensity Glas ?

Inter wis

Interaction Utara fem’,

Taetaan> , onafaes fem:

Interchange fafawa

Interfacial surface tension

TIBVA BC

Interference aissra,> atesaa?

—fringe aloea fe

—pattern atesia fou

Interpolation Gur

Interval (of time)

TIM, HAA

Intrinsic HZSTS, Fla’, Crer*

Invariable wba", Ta5a

Inverse farts, a>

Inversely proportional

AILS

Ionisation MIWA"

Ionised mains *

Irrotational By{?

Isothermal 751?"

Isostasy 7ISIS *

Isotropic 7atnT=rs*

Joule’s equivalent Gt Geus*

Junction 71° *



534 ommTcetal 8s

Kinematics "ents faa,:
us Aiwiam

Kinetic 1etH°

— energy sents

Kinetic theory of gases. %714

TSS SS’, WAI Byentwarr,

MCA AS SZ

Kinetics witviqena, atetam>

Knife edge #aaTa*

Lamellar flow afas aaz°

Lamina 18°

Latitude asie> 2

Latus rectum afeerg: 2

Law 3. fara

Least action, principle of

TSA Fa GY
Length, breadth and thickness

Ce, PE @ CAN; AMR FeO S

UBS

Level, water

TASH, BeayAw,> AeA eS e,

° OT ASat°

Lift (force) Bcetets (42)

Limit atm

Limiting velocity te ca7*

Linear (afaa

Linear equation

GSITS?> Halaaey

Liquefaction Sa

Liquid Sai

Locus era 71q°

Longitude miqm,> crmrea> >

Longitudinal ars

Macroscopic ¥I

Magnitude a°

Major axis

Wire? ery Sry,> 2 7TH BR? *

Manometer C2aaie |

Mass ©2°

— , centre of Satta’

Material 2134

— medium 2134 Fa

Matrix caiae7

Matter »mref,? eG?

Maximum 5a4,° Gooq

Mean square displacement

Fat Tie *

Mean value WaTaq,° SHIT

Measurement a19° *

Mechanical =aify> *

Mechanics 7s, Tala 5

Medium (n) 3eq 5

Membrane fagt> °

Meridian 34I7#21°

Method fafa,? Gora, WATS 5

Microscopic 77a

Microseism 3 GF"14

Minimum waa,’ faxea°
Minor axis Zar, cat SR

Modulus (of elasticity)

( Pahegrers ) yes
Mole Gia, MIray

Molecular aia

Moment (of a force) aTa¢°

—of inertia SIG SIF

Momentum 6x21"

Monochromatic azaff?

Motion “1S

Mutual Berl, *nePeriss

Necking 3% Ft4*

Needle 101



onineitas “prea

Negative acnite, ae

Neutral Oyriiq

Normal (perpendicular)

Bier?
Notation AwuR

Object a>

Oblate spheroid

TY OH CNeTS*

Oblique fwéq> 2

Oblong aTAs°

Observation 7ta7e,° cerra*

Observed cates,? afeo

Observer 7{%, 72)

Oil pump Coq 711

Open tube manometer

SAS CUI, CUTIA COTA

Operator (mathematica))

(ATOR) ALBTAG*

— , differential

DIP ATA

Orbit %

Order (of the order of) #4° °*

— of smallness ASA FA"

Ordinate c@it> *

Orientation fla,

THe Pete
Origin (math) qeTa-q° *

Oscillation Gtr

Oscillator Cris

Osmosis S1a44°

Outlet Tariq aa

Parabola wixqe,> “a4eTH*

Parallelepiped HaTea 3 ee

— , rectangular BIAS FaF*

535

Parallelogram 71aretee*

Parameter (math) 267°

Partial differential coefficient

Cetory Sra syeress*
Particle sen

Pattern, flow 2aIcqa Sais, °

SACRA BM

Peak value 6439 WA

Pendulum qa

— , bar %e ares

— , compound cating corer,

qISq CHAS

— , conical "F CHAS

— ,cycloidal saela? carers

— , equivalent simple

AATIMNA A CH,

AAA AAA CHS

— , reversible farcéa* cree

— , torsional arasa> creme

Per cent "fal

Percentage *{S44l 214

Perfect differential 4 saga°

Perigee B1g,* aye:

Perimeter “fata*

Period *aaeie>, CHPTISTA

Periphery atc

Permanent set wat "iaasa

Perpendicular 47> °

— section Aza

Phase #*11°

— difference TMTe8a° , TNCqIa

— velocity #It47

Physical cots’, cotfes*

Physicist »meffze, ome fqenat

Physics orreffam, vet far

Plane 771

— surface AIGA 7
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— Wave ATS Gay — , inversely Texarqentes

Plastic aaa? Pseudo &@

Plumb line eam aiv° Pulsation 44

Point particle faqen Pump 71"

Polar yatx* :

—coordinates gata facrnes,? =» Quantity *faara, aft

yaia facereg® = Quartz canbe

—— , reciprocal

yin faerie faces = Radial erata

Position Bag, Baris Radius of gyration

Positive “iets BASHA BAKA Brie

Postulate Were Range ne, Atm

Potential faea° * Rank (of a tensor) ais

— difference fqeq aap Reading 715°, *111¢e°

—drop fae4 214 Reciprocal farts (art) ;

—energy Taienie, Caius “ig 5 BAND, MAPA

— gradient faeais Record afecay’, Taqzet>

— gravitational areata T3649 Rectangular wager, Aare

Practical aAaiise* * fer? —parallelepiped 4acarit

Precaution 201-Taeret? WAS

Precession 427171° Reduced mass 7aMte* Ga

Precision *ia~aSi* , TAS Relative acaiee

Pressure cera° , 51% Removal fern, Bre

Primary 3, 2a, Aeras Residual aire

Principal 7% Resistance caia>, 2recae®

Principle Sy* , Resonance eqn °

Problem 2 Restoring force 2oreans® 2
Procedure afem> ° areret?

Process afem>, Tars°

Projectile 27°

Projection (of a line etc.)

aor?

Prolate spheroid Ware crrre*

Propagation (of waves) Sais

Property

Proportional Bqniss

— , directly 7aTRntSt

Resultant aia?

Retardation 377° *

Revolution Wasa.

Right cylinder 7zyata caea®

Right hand rule 74-23

Rigid body ¥
Rigidity Wo

Ripple fa, bfan*

Rod %, 80 .



ATASIIS MAA

Root mean square is 3

Rotary pump ¥it 71%

Rotating vector xii ce#a

Satellite, artificial ae Ora

Sea bed wqaea, PrACAT

Sea level Ayu 7B, ATA"

Section (av

Semilatus rectum ater?

Sensitive Acai>, Aaret®

Sharpness of resonance

| DIATHA GPRS

Shear #sA°

Shell caret’

Shield om

Sidereal Ta

Significant digit 7244 Ges 5°

Similar FAA , AATF

Sink ufo

Size SIAC? , ABR, TT

Sketch caatoa®

Solid angle Facts"

Source Bya®, Asa’, GA

Space amt’, HA’ °

Space coordinate YAK’, RNAS
TaOreS*

Sphere cores

Spherical coordinates Coretta

cacherey’, comets facies

Spherical shell caret COTS?

Spheroid. cTens*, Braces?

— , oblate gars crrene*

— , prolate wats cmere®

Spiral spring f°" Pere? °

Stable grat > °

$37

Stand aaa

Standard wAas*, a>

— atmosphere TA (41 SI)

TANGA

Static pressure CgTse> 51%

Steady deflection ‘grat Tac

Steady state ema 7"

Strain Sfe>

Stream line "13 Base.

eTarcaen®

_ — flow “13 2418,

aracaet aaa ®

Stream tube marae? aa

Strength (of a field) stasi> *

Stress *1ua>

— , longitudinal sqoret aie

— , normal ay Wea

— . tangential Ms rita

Subscript THis

Superscript “tae

Surface 8° °, o>, aizeet®

Surface area BIA CHARA

Surface integral 8 Ae,
GA AIPA,

Surface tension "e014"

Symbol ate, ALAS", TE’ °

Symmetry siwalan’ , matats°
Symmetrical afe77 waTAS
System Gz° > cut

— of bodies 7ga3, TAT?
—of coordinates Tata”

—_of forces zat’
_— of particles sarat,

cob, Fn ALLS

Table wait? °
Tangent *rs"
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Tangential »1rfat,> ~1¢

Temperature Gea)*.

Tensile Gree, tre
Tensiometer *boTAmAt

Tension 61°

Tensor Gana

Term (math) 7%° °

Terminal velocity afew cq

ATS AN

Theoretical Gigs, Sgta*, 7H

Theory 6g, am? *

Thermal oer?

Thermodynamics wants fann

Thermometer wifara

Three dimensional famias

Time ATH, FI

Time interval AIA F444,

PIAA

Torque b#

Torsion GIbv, Wasa"

—balance Aasq° Sal

Torsional oscillation wasa°

CHIeel

Trace (n) ayaa*

Transverse Bqarg > *

Trap 4m

Triple faen*, fawn, fere*, Gre’
Turbulent flow os aq,

faye 21g

Uniform 3a, 77°

Unit (of a physical quantity)

THs, Ey?

—(as in unit mass) GFaM.

MSP, OIF

Unit vector aise cosa

Units, derived calfore s1a4/cs

— , fundamental cifas

| WIS MEF

Universal 71f4e 5 , aIaTas*

Vacuum faare?

— , high oe faares

— , low fay faarwe

— , pump faqs ar

— , ultrahigh agi fads?

Value ae*

Variable (Math) oaarf*®

Vector ceaa, Ales are

Velocity gradient cvva atom |

Vertical Baz,° aw? *

Vibration F941, ° = 7H 5

Virtual displacement

| BS? Fa

Virtual work sfes? a4

Viscosity Wee 5

Viscometer Waar

Viscous Arex 5

Volume azGa° °

Wavelength carr

Waves, capillary %0Tt Sax

Weight S1a°, <ea°

Yield point area faeg®

Young’s modulus 3x Wns


