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ufgal H wier W1 Gehar € S fE 6.10 W g9
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Guftfd o YR W & 8 Fehd © foh 8 gl
T o, ST HeA fag €1 SR ed weft ufgal &
7o fogatl i foam € ot g% mfeaent LP 9 2idt 21
TEfey, | &S #1 52@E &= 39 WfeFs LP R
el STErEed B 36l YehR 8H deh Y Tehd ¢ Toh T8

et MQ 3R NR W off srafeerd gl ofd: 98

M oh il AfeAeRtet w1 Wt fag wfa g

F1 hsh G R <
3QTEYUT 6.3: U ST U L-3THfd o %etsh (THh
it =93l WiZ) 1 SHHM s A I,
reent fafq=r spometi =1 fo=t 6.11 o <wifan )
%eTsh sl SoTHM 3 kg Bl

g7 fo96.11 % FERX Wy & 94 ot
L-3Tehfa etk ok fafir= sfist o feenss =@t o g
& S foa o ifohd ferw U #1 w9 L-3wepfa T i =
Y et o1 g1 uH gehd € f o yede o a5
ST Im 1 Yk o kT §AUH 1kg €, Fifh Holh
T €1 3 d® o o FeEE % C,, C
siRc, ¥, < Tt & foar & S S 5
AR 3Teh Tl wEen: (1/2,1/2), (3/2.1/2),
(1/2,3/2) B| &9 e Tehd ® foh L-3Tehid o1 geaqw
&% (X, Y) 37 oA fageil &1 s o 2

Yy

\< 2m >
F(0,2 E(1.2)
.Cs
___________ D(1,1) B'fz,l]
°C, i °C, 1m
~ 00,0 A2.0) %
fr76.11

3d:

. [11/2)+1(3/2)+11/2)]kgm 5

(1+1+1)kg s ™

v [la/2)+10/2)+1(8/2)] [kgm 5
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L-3Th{d 1 So90M o5 3@ OD W Jedl &1 39
o1 T 27T g9 T TRt 7T o6 o gehd O
MY o1 Gohd §, oh9? IS I8 wH T o 6.11 #
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T M L ARG Wk o o ol o SoTEM
HAT-3TAT BId a9 39 TH Theleh o1 SeIHM ohs, hdl
T FH? <
6.3 U g ol T

T ohg, 1 GRWY S o 18, 379 89 39 feufd
T 2 fF n &1 & U g & fou suer Oifas gec
1 fae=m Y Foh| THiRT (6.4d) i &9 R 9 30
TFR fo@ T B

MR =) myr, =m;r, +m,r, +... +tm,r, (6.7)

THIHTOT oF AT G&l ! THT oF 98l 3Teehiad
T -

dR dr, dr, dr,
— =My +tm,—2> 4. +m, —=
dt dt dt

M

"dt

aq

MV =mv, +m,v, +... +m, v, (6.8)

S, v, (= dr, /dt) To| FU &1 T €, v, (= dr,/dt)

TR HU HT G, IANE 3R V = dR/dt &1 o
™ & TEEE % & 9 21 H <, R TR ue
74 o & fFm, my, ... 31 & 99 T %
eed el §1 THfN, THY oh WU WHiRl i
T HL T THA STk W9 STAh] SIEl F_N

foran 2
THIRIOT (6.8) hl AT oF TTUET Tehfcld hid TW-
dv dv, dv, dv,
M = + +

—=m,—+m, +...+m,
dt dt dt dt
a1

MA =mja, +m,a, +... +m a, (6.9)

el a, (= dv, / dt) ToH 01 R TR, &, (= dv, /dt)
T 0 1 @O T, AR X A (= av /dt) FO0 F
1™ o FHM S 1 Rl Bl

316, <A o fgda FEmER, 8 &0 W @™
el 9 € F, =m,a,. TR H R oM a0l g €
F, =m,a, , 7| T THHI (6.9) Fl &0 3T THR
off fer@ Teha &-

MA =F, +F, +... +F, (6.10)

37d: U o TR o el SHHE & FHAE F5
o @O | TN hid T FH 39 SO W T e
TRt Il 1 @l AT 9 B g

=M 3 ff 99 30 98d ®U W @ 9 9d
F, %! 91d %3 ¢, 9 98 ®IE Thd 9d T ¢, ek,

TH B0 W A o Gt Set w1 afee =@ @1 e
91d 84 3 HUN o faud | «ff %E hd 21 TA®
FU W A A 39 gl H HE T8F g B S
fa @ aX & favel g0 eWifaa = R $w
Hlake Fe1 B S e & 3T o H TH W
R ANTd @ B e o gdE 99 9 gm S
g fF 3 omfafid 9@ Wig TR U & SR
faudia feen & %™ & 9t Sl o 9 | 91 Sid
g @R zafery GHieIor (6.10) # &l i Sied o
TR AN Y 8 Sa1 8| GHwn § Shad aed ool
F1 ANEHE @ WA B HHI (6.10) HI R 39

g fore Td ©
MA =F,,

(6.11)

Sl F,, F@ o woif @ gt gt aea sl 6
afewr InT 2|

TR (6.11) Fardl € [ 01l & fohel b &1
GeTHA S5 59 YhR T #Xal & G (e &1 gyt
GoAH 3TH Gehlsd @ SR T 8T 9 39 W
SR &1

M 3 o §omM = 1 T o fawa § S ok
fau, %o o @ o ordfer well o fomg o g
SMER &l AfeT, 39 32Fd o foau gH had @™
oAl i €l S T STEvdeRdl €

THI (6.11) A= A ok faw g5 F01 &
e &t gt gifaa 78t et 7€t e &l o
T wre ot 8 "Wehar § fEd de-ae & i
Tt =, SR Yg TMRO T hTd g, St
TGO T FOit 7Ifd o6 FAeH g T 3¢ T off
B Wehell €| FrehTa o off 81 3R 3Heh SfeEel o o
ot oft WohR it T &, SHeRT S| ohes THIHROT
(6.11) o SITER & TIfd &I

IRfAd SR o fIuei &1 e &l &1 W&
FIER | T o S 376 TH 3kl HUN ok TR i
TWE I9eR H o Thd 21 €H SR A R IS
T 31aaa A T/ o FmE o5 & ! 71fd T
T T T TR fo, a9, T el 5o
R e W ol Tt STEA Sl i R o gerE
g W YATE /AT B

IEt FEfafy g fuvel W o e o favesm
AR T8 SE Ul % TA o faw AR eft)
BTeTfeh, 39k foTu his TqW RO &1 Fardn T4 |
39 TH 9% U Td <, F g & el A, e
foq %2 & 7% 7 fa=n o for fepra o woff ofq, o
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HOI H edies Tiq A dl off € el SR 9fg oft
0 off| 3T | 81 9 A i STevdehdl T8l W&
T oherel B9 AU Ted AU TE Ugid o1 Sfifee
T o T 7, 9%, w6 o fafy ot 9 A o
2 foeh g (i) W9 3@ fuve = fow soff wfq o
B, (ii) T U9 a1 former o o dE-aE &
idfies TIfaal &, TR Tfd i ST Hich A
HHIRT S Hehdl 2

y/\
JT
TEE A R
N2
/,_// | \3:‘
Z
O\ FHA
‘ \ 1 Am
| N
[9) X, X~

7 6.12 #4987 & @USl T 55991 &= [T &
a5 4l 3H WIAAHR 99 T FeTdl g Il
S 59 W I faewie 7 g W Tl

o 6.12 THIF (6.11) HI TI< FHH el Th
3=l SR B 30 Fifid TRere R 99 T et
T Th Y& Tl § 6 Y Ihel § foRay el 2
oI ek ol ST ol © THfAT ST Soa| M
= I A W T FHE TE Bl Jae 3R ST
Quel W T Al Fdl 96T 9 favhie o 9] ot
It & S faehre @ wget o, At gedt i TEemRy
TA| 7T, qET T oh A YD oh FHHME hF H
IR 991 foohle o o] ot a8l a1 wWar s
faemie 7 g =1 feafa o g

6.4 UM o THeh@ T TG GaT

YRl I% BN foh @ FelmT st IRAT e aren
EC
p=mv (6.12)
3R, Thd H0 & fau e & fgda fFom =t &
Hisnfas o H for@ wehd ©

_dp
=3 (6.13)

&l F U1 W AR 91 31 3Ted, 379 89 n N o
e free W faem w9 gomm s Ee: my,

ng,...mn%ﬁaﬂmz Vi Vo, v, &1 0, TR
I fohard & gahd € 3R S R a8 5o off o
B Gahd § Tel O H1 WE I myv, , TR FH H
W T my, v, 3R TH YRR 37 HT o W o
oFf F)

NN o 39 ™ 1 a1 @I AT, Thal Ho1
o W Fa % |iEw A F SR g

P=P +P, +... +P,

=mv, +m,v, +... (6.14)

+mnvn

9 FHII i FHIHIT (6.8) H Al hH I,

P =MV (6.15)

3TA: PN & TH 1T HT FeT 3@T GaT, [
% FA FHEE T THF FAAN FHE & AT &
TIAHE o SUER glaT 81 FHI (6.15) H THT
rYel 3TEehe H W,

dpP dv

=M—=MA
di di (6.16)

HHRTT (6.16) TS THRT (6.11) ST o HH
™=
dP _

E_Fext (617)
Ig TIfd o 2T & f5d1T 99 F1 F9F & w5 FO
& 19 o fo7q g foar e &1

IS FHoll o fordll TP W @@ 8 =@l 1 AWM
I B, A WHIEOT (6.17) o STER W,

dp
—=0 A P =3={x
dt

37d: 9 U o el oM T & S18d aell
IR I B © o 59 R 1 et Wi Hort oTR
Tl 81 I HUI o Uk (@ ok fow ong g aren
W Golm o T 1 T g1 gHie (6.15)
HRO1, 39T 31 77 Ff g ® fF 5o R ) a
I Fel STed 9l I Tl © ol THoh KU ks
o7 gREfad T8l el (39 L™ ¥ &l o6 e
ST HId THA H THIN I8 AN A Faiil ok e
1 el SIHM TR &l B1)

2 3, T o1iafte el o &ron, =1f7 39 el &
FHTUN S 0T Teh TR W ARG hed €, fendlt ferferse

(6.18a)
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HUT 1 THA-UY HIHT Seet 8 Fehal ¢l TR oft, afg
o™ W M el Fd 9ed 9 IF 8 A STHA
5 STE-aT W € Herdl €, 1fd, Yo hU1 ki e
Tfa @ el YW 9 W S 8

i1 TR0 (6.18a) T A< Fefienon & qod
A

P,=C,P,=C, P, =C,

TP, P, P, W@ W wiEw P o, HI:
x, y T z faen ® s/99 § iR €, ¢, C, 3= 2

(6.18 b)

He
He

CM

—O > - —-—-> Ra
Rn
R
: N

(a) (b)
o1 6. 13 (a) TF 9RT 7 ASTT (Ra) TF 3T9&7FHT Ecleh
Y IS (Rn) TF TF STH1-FH0T (Horad
WHY HT AGF, He) § foraitea s gl
T 1 Ze9°H &= Gl | Bl
(b) FTHIT 5 1 R s7awer 4 391 9RT 1
AeTq (Ra) #T fa@ed| qHl 30— T &0
T @R &1 faaddd feen & afaar gid 8

ek SEeW01 o &9 H, 311ed, eam o i S|
frdt nfqam eemh wifve o feamfeea g W
forem Y| egm &1 Tfas TH ted o AMfaed 3R
TH ehl U § fa@fed el B eF-%hNe 9o
T3 & TR 9ot T IR 3§ W YA SEd ad
T &1 @7d: ™ w1 el 1@ o, e 9 ued
3R &9 ok 9% U Tedl 2| faeed o se= gu el
H7, TS 1 A T Achi-01, fafvy= fegmedt o
39 THR eld & T Soh SeaHH g 1 THA-9
€t o1 el @ 59 R afia e 9 Ted qof feaw
ifes Tfqa™ o (99 6.13(a)) |

If 71 TH TQ Hed B9 9§ 39 & uiEa w1 2
form somm o= fer =, o 3o e o @t Tifg
TR et @ veedt €; Seaw gu S ot Tk S
faradia feen o 39 YRR TidHH B € foR SR S o
feor @, S/ Tt 6.13 (b) | =@itan e 2

(@ (b)

o7 6.14 (2) FF (7379 @714 1 78731 S, T S, & T
7Y, S FHVT: 975 @1 TF Faq @ R 3904
7T 81 3T A9 dE C §HIfd
T g

(b) 3G T [AFE FT AT 5T FTEHH Fw C
feer 2

O ot T Heelt aga o wHEmet o S W
qa T fedufea e Headt wwen § swhn v,
TANTOTEN o TeH-ThH ki STUT, SAHM-h o A
o Hr HE SEE B 2

Gifae! | JATa (FEAd) &=l 1 9= S U
| o1 €1 A% FE 1ed o 7 o e fmd gfma
4 1 SN % T JoRkI-hUl 1 E =l & ST
1 6.14 (a) & 9t 7201 31 o & THE goAmE A
Tl e o T gy ot 9ig QR 9 e Sfed
fe@r ved €1 9k ed SoauH o o %H § <@ o1 g
o B T 3 A e 5o ohe o IRd: T AR
T W TIGHM B Safeh geAwH ohes TEeR B e <, T
ST A& Rl FRIHR Y ok A o fawdd fad |an
& 2 (f996.14(b)) | 39 TR 37 &5 1 T8 9 &
et o GEeH o fAffa g @ () S o Bt
@ | gum T (i) SEH SR oh 9Rd: A&l @i
AHR FHE|

ST < IR 9 e B, T e & whd
FHUI T A Fl ST s H T SR FHH =
% URA: A § ST Heh @Al Uk Td YA
TRt € foEd fe 1 wfa @l wEeE o "
firerdt 21

6.5 J WAl 1 WY TUFHA
T il e ifast § 37 S9N % fawg ¥ ugd 9
A S § ™ 5 (FE, e, k) | s |
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gfeen o6 31w A 1 uReTo *1 off| TH HeEyul
i vfer, w, < wfew vfer, oo wo foremT <6
AT UFAEE g TR 1 S @)

3@ Y I ARIN w1 TH A YHR H1 OH
wfeafo H11 Jg Afew o {1 ol 1fd § Hefud @
TecIqul AR, ot el e Fivia o, afewr oE
o ®9 ¥ g ®1 S 8

|fEyT U kT TRYTET

3 afeeii a TH b 1 G TUHESA Tk TH G ¢ ®

(i) TSre1 ORI ¢ = absin g 8, & W6 HFHT: &
;Er’béwﬁmw%\aﬁi 9= wfesli o o= &1 H
|

(ii) ¢ SH T & Ifcreed 8 fada td b it €

(iif) F &H Tk <froTer U of IR 3HeR! 3@ WehR T
foh 51 9Y a TS b @ | B 3R e 39
qe & AfgeTreed 8 iR fht oid %1 a @ b HI
3R SEE, @ U 1 ik ¢ Wi fen § e s}
<feromerd o= w1 W T 6. 15a ® <wien T @l
Ifs o9 TfEel a T b o T o AHeAIE @

% ufika: 3T e 21 &+ STl & 39 YR TS

o 37 R a9 b &1 IR 3 &, 96 39 &Y FI

el gM ST ¢ I 9N s S 9+ 6.15b |

<31t T R

Tc:axb

4’c=axb

o —— > - -

(a) (b)
fer7 6.15(a) 31 TN & Qi UES H1 o i
FH & forq Iferomad 9= 7
(b) T TUEHS 1 e Fa & faw qfeH
g1 &1 94

Tfed &1y & f77m WA T § 30 YHR Had
T Hehd € : 3T (e B HT BAl Bl a Wb T 3R
Tehd Hd gU el 7ok el gU 1S &1 fat ¢
fem S

€ TS T 8T 5 a 3b o o= &1 HI0 &d
21 fo516.15 () T (b) & 379 © &0 O T T €,
T IO (360°- O) T SWiad Fremi § @ wiE oft
7o\ T T99 a WA b o &= FT BT HI0 (<180°)
et 1w e =few) 'l e 6 7

Fiifer AT O H, 0N e i o fa¢ Hid
(x) T =1 ST fohan e @ safae 59 UM i s
oM ot wed 2l
o oM < f 31 ke &1 ifw om wAfaftem fem

1 e Al € SIEl Ygel Sar T €ab =b.a

T, 99 O wfarma g &1 aed T8
W,ﬂﬂf’v{axb;&bxa

axb TS bxadh IRHET M (gbsin g) © : 31K
3 g € SH q & AfereEd € fed a T b
forrmM 21 @9, a x b o foru gfaqomed U= *i a @
b 1 3R ST Bl € Sk b xa o T b¥ a
AR gRomHa: A < afeer faada feem o e €

axb =-b xa
o T A H TE U=k 07 & THH WeAdT-TTd

FIER| TWEdd o Fad (A 90 | it

T W) BH X - XY - Y IRz , —z few

&1 IRoTEEy Tt Gk & st o fog a5

S TR WIFR a—-a, p_ —pl 2@ &

TerdT H a X b T 1 BT 87

axb - (-a)x(-b) =a xb

37d: Wadd ¥ a x b &1 a8 T skern
o AW ud wfew <A & A |iEw-AR W i

B &1 e

a.(b+c)=a.b +a.c

ax(b+c)=a xb +a xc
e Tc=axb W A & &9 H ff for@ Fa

g1 3Heh fau g9 o Wik UAEl i SR

STETSH BRI ¢

() a xa=0 (0T I Few &, A7 = qrm
oAl <L )
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Ted: UM SHieY € i a x a w1 UM
a’sin0°=0|

709 B9 39 RO W uged ® TR

() ixi=0, jxj=0, k xk =0

() ixj=k

o <, o §x j 1 9RO sin 900 @11 %, df
i 3R § < 1 9RmTor | ® 3R 3k e 900 T I
B o ixj UF UHE WRW DI N jF 9@ &
s1fierraaq gfaomead e o FEaER 9 w1 @ s
Tafd I% Thish AW k T T YER 9 7 ff I
F Thd ¢ T

jxk=i 3R kxi=j

S TOH o A fafTHIa 707 o STUR W &1 &g
e &-

jxiz—k kxj=4 ixk =4
ZH 3 ff SWe 9w H =Sl H AR
i,jk=HE H0 H o1 € o Tfewr N ek € @i
IfE weh1a A T2l o € A WiEw UM oS 2
316’
axb=(a.d+a,j+a,k) x(bd +b,j +b, k)
= axbyli -ab,j —aybxﬁ +aybzi +a,b,j —azbyi
=(a,b, - a,b)i +(a,b, —-a,b,)j +(a,b, -a,b, )k
IHIF STk I HIH | A T FI< oG
%1 I a1 Bla x b i ek i el SR i

T T feetfire (Wrfurs) o ®9 ¥ forg god 7 it
IqE W § A B

i j k
axb=|a, a, aq,
b, b, b,

ITETT 6.4: T TRV a = (31 - 4] + 5k) TT
b = (- 2i +j- 3k) & RV TF TR TUAEA
719 Ffea)

&t

ab=(3i-4j+5k).(-2i +j —-3k)
=-6-4-15
=-25

i j k
3 4 5
-2 1 -3

axb= =7i -j -5k

e < fh, bxa=-7i+j+5k |

6.6 IV AT 31T THeRT IWT 9T | Haer

TH S9N § W 7T A o R0 a9 €, SR
woft 1 & gHeRT N iRt 82 W I8 W6 Uk § TR
Hoult 71fq H fave &1 J&® HU Th JahR 99 T Fadl
21 forelt %01 1 &G 9 IFek I S Y Heiferd

fe176.16 & fEex 3787 o URa: o1 fXeR (z-) 3787 o
Ra: gAd 3¢ fyve & fHdl & P &7
FAHR T T T I H &5 (C), 3787

R STarYd B

Bl 81 31 < URE ok ot o1 HeiY T wiewr qoE 9
e Bl &1 9w U ok foma o e et srgum
o ugr B
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afiferent

e Torst 6.4 JH: S| ST SO T4 T 2, R
Te fyve =1 s fer a1 & ufa: =off 7ifa o, fove
1 Yk Ul Ueh I W T il €1 F g9 298] ok
v T | el € ook g 3181 o SR Sfareerd
B 21 Tot 6.16 9 &0 Torst 6.4 1 T & o € 3R
a8 o (z-) 9191 o 9Ra: A0, g¢ fuve o, @&
fafere %01 &1 fag P R i {1 F® FU TE g9
I & TSRt ohs C, o1et W fed ©1 99 w1 B e
2, S fag Pt @11 @ oivwed g @) o o ' P
fag W %01 %1 W& o Giky v Ff <o g1 sHent
faen 9 o p fag @ @i 7 wEl W@ & e 2

T TR At TEE A o SIS RO et feafa PR
(e 6.16)1 T PCP , At T9I | U o HI0A
foReTTe AQHT WY B1 At THI | U7 T H w0
ATAG/ AL S-S At T A 52 €T IJARGE H
€, A AG/At T | Teh EHId 0 W il € S
P g W 01 1 e 0 ST de/dt R dreifors
FORT AT H T @ S FW ) TE T
AT 9 gH Wd ® R g 9 |fge &1 ufmn o
& HUA o @ o A" AU ThH WA GHHI
U=wrgll WEd TR ST Gehdal ®, Sl r 99 i
e 21

T <@ T fonelt fRU U &7 o SRt v = wr
3 favg o Teft FHoif W A eIt 71 o7 feom st @
r, 0 W Teerd foret o1 o, fordll o1 W, 3@ ey,
g

U, =wr, (6.19)

7gl it Gerhih (%1 WM 1 W n o 9 §, el
nﬁg@%waﬁmél

w1y W feord wOi & folw =, R sEfeT
U=ar=0|3m: 315 R fed w1 @ 1fd 781 Ll
Y 9% I el 7 foR oter flem R

oM % fob g |t S 1 g9 HiviE A
form 31 T & T FvS B FOAT AT FE
g 2l

Tt fave =1 Jg THIaRoT 1T 7 SIfyererT g9
I Fara 1ok 59 Tl 1, fohdl ST 7T &7 TR G
3 & werd 81§61 FhR, Y goil 7 % o0 5 FE
T%d & o ot fRT 1T &1 | fyve o gt For gum
IV 37 gAd 1 e < fo feer st o i e
ge fave =1 ¥oit fd &1 =8 eifvaem, SR o= o

(SIET S9N 6.1 | S T ) fUve 1w wh
T | TIfq hiar @ 3R T8 g9 el o AfieTeed 9 |
feord e & TST@eRt o 3181 W el 2

AR 314t ak o faa=a 9@ UE oar @ TR i
AT e AT TR 2| fohq qea 7e 7, Tk e s wikw
Tfer 21 g9 39 qe & TmeA 1 yfie ok fau #E qoh
T <7, 99 9% °H w Tl Th R 31w & ufa:
Ui H, v o WiEw, YU e o TR e ¢,
AR 3§ T o o ear € oo wh <faomed o=
3 &M 5& 39k I i fyug o FoiA &t faen o
U ST IfEQ o 6.17(a) | 39 Ak 1 9REm,
o = d6/dt, S HR S T 2

U]

o7 6.17(a) 913 Sf&vMEd 99 o Y @1 [qU€ & FoiT Ht
foem & gaTen SMQ @ 99 HI00F I @ F
feem & St 9@ Afs fyve o i &7 fevm
(ararEd =1 3faroned) aserl al w @t e
ot g5 ST

fer76.17 (b) W%Wwaﬁﬁw@nwaﬁ
& IR 81P for5 W feera 07 77 W@
M v=wxrd T QW@r [ F

3R 7 59 g9 W FordT &
39F W Gidl TE Ty IEm @

srfzer 21
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3, 37 B WY PH%A x r i i H THS
3R W foh =18 o =Fek s €1 fas 6. 17(b) i <,
S o9 fo16.16 1 & 9 ® W, Tl 38 HU1 P H
Y Y o fore e s T R fee |, fer (2)
3181 o 3Ty Ak @ 3R et fog O o |mer 93 fuvg
% forg P 1 fearfa-afer ¢ = OP @i 71 21 & € fop
ol forg 1 g0 18 % SR & @ T R

¥ W r=w OP=w (OC + CP)

wfhT @X OC = 0 Fifeh & IR @ OC 2l

Ad: @ Xr=wXCP

I X CP, @k Telad €, A 2-3181 W oFf qern
U P §N S TN g i B CP W | o1a: I8
T o P fag ® il T wael Y@ % eew B o
x CP 1 9T 0 (CP) §, i @ T CP TF TR &
e €1 85 CP &l r, U e e =ifew arfs
Tk 3R OP = r o ufAm & Gyw =1 feafa @ <=0
ST 5eh |

W:mxr@ﬂwmémqﬁﬂm er%
IR fomet faen o1 P g 99 T g9 R i T
o9t Y@ o rfee 21 fag P W@ 9 fker 6
afmmr iR faen 21 e

V=@ T (6.20)

S |, TR (6.20) 39 3¢ fUvel & FUH 7Ifd
T oft A et € S Uk g o ufkd: Y ®, 99 we
&1 FAA (951 6.6(a))| 39 TE o AW H,
r %1 1 feafq afee wefi| & @ S fer fog =
T fog e AT T =

M 3, fob 59 #IE a%g TH o) 374 & gRa:
o7 X & A EE % G 9k w 1 Rem T8
FoTdtl &1, ST RA &U1-§7 T oIl I8l &l
ST ST g o "rel § @ & IRET SR fem
3 TET o GrY TEe @ G

6.6.1 SUTa =TT

A e T g o & w wofl i Herf stere @l
off et e M g © § 9 T T ST S
T Heeft SAeAFA 1 M W o IR e sw o

9 B9 Hell- At aifed &1 Tmiaeor T i Tias =%
Ty =1en T fowema (Ar) 3R W@ a7 (v) & 9q9
21 Suft fa o Siofte foweiad (6) T I T (@)
FIUNOMT B| d9 uE Tneifess & ¢ fF S '
T TTfd o W o1 i o 9Redq &t <X o &9
o uRenfira fepan on o & spoft wfq o shrofa @Ror
ot R 31 37d: HI0HT @O @ 1 IR9m, q65
o WIUe HIUTF o qREd i < oh ®Y H T Fehdl
g1 =,
,_do
dt
I i s1e1 feer @ @ @1 o iR sHfew o
femm off feer 2 3@ feafa & qa wfer g sifew
TR | o5 S © R g9 fora wehd B
)
dt

6.7 ST YUl TF SV HT

TH STIAN ¥, TH TR UH I TR ¥ ST wH
fomeht 31 wfee o @feer oM o &9 o qRefua fea
STaT ¥ A RET, Sk oew <@h, wuil o fer,
foermeRt g fyvel =t wfq &1 foeed & o =gd
Hequl iRt 3T HI T

6.7.1 Tah T WX RITU o AT 30T

B g 2, o Tt gg fyve =61 fa, =ame ®u
o, i T TR 1 GASH gl 21 At fure
forelt forg o R Y@ % oy fer ¥ @ T
et U A It 1 TH S © TR Rt oeg R
T Tereee ¥ e @ o fag (i see
T w0 U1 i oh foft) ot w1 MEvashar gl
B T8 Tneifas yed T Sedl ¢ fob it i A
o qod ®9 A G Tl T2 % wy feufd gR T
9T T IR qARH o foru smed fhdt gR &1 @rer
T % HE HT I A | §R Tk 3¢ fIve & S FHoefl
T BT TR oTell Heater 31el o qid: IH Fehdl 2|
g I I SHE 8?2 TE df e & ? R 9 q%
@S W I T8I A SR AE A8l g0 SRl
fo=q, fwdl «t I g a8 1@ fear w0
Tehal 8, Ta T B1 Hhesll @ ToRA el SeAieR
W W H Ol 94, gROH &g Al g Tl
I &l KL Fehal Torg et fRu T afmmor =1

(6.21)

(6.22)
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ER 1 YAE W Fag atfush gret e €1 goft wta o
I 1 g € A, dfess, Te Fel 3R Y o
STl € 9% off Hewyul g 2

it g & o o TAge T T Sl €1 EeR!
U (Ieh) @rerel 5 qH A el i 21 (B9 &
el $iR Sfch vl T R TRl AEeR i)
Tl B9 Thd &V oF faftre AMe | 9@ ool wi
TRTSn <1 G H 3T STAURON hI ST FTGH O h
e 31k 35 favel o forg @y =i &w, soiF ofa o
R T ER A R T 5 e % i
T 9 SHhT e ol S|

fe76.18 1=rxF, 139 a1 & oraq & a8 r o
F & 3R 5qeh1 397 sferomed 9= & 299 g’
S ST GEdt Bl

I, p fag R feerd fopedl 01 W ot F o &1 8]
7o fag 0 o wme fag P feafq wfcwr v @1 (o=
6.18), A A fawg o WU HU W M A1 ol
sl Frefafea 9feer PAwa o ®9 H gRer
[ERIESCUIS

T=rxF (6.23)

I SOl Tk WG TR T ThH Gohd Fom Wk
FUTHIAT <1 Ueh 38R 7 29 &1 1 T qR 8

T=rFsinf (6.24a)
Tvl%Sf rﬁarﬁrq&ﬂrwv&qmmﬁopﬁa@é%,
F, 9l F &1 URAN0T & @16, r Td F o ot &l @
101 7, St Tt o gwifEn e R
o ot o foeid g5 M L2T2® | 58eh! fommd
& B W 1 SR S | ey, T e 9 faeieg
37T wHifaes Tfe 1 =t el s wiew ufdn €, i,
w1 T ke A 71 T el H S.1 AEE A
Hex (Nm) 71 Fo & T € fo o ot o oo 61
&n fora wend §-
r=(rsinf)F =r F
I 1 =rFsind =rF,

(6.24b)
(6.24¢)

aﬁrm =rsinewaﬁm—i@aﬁtﬁﬁ§@
oeed g € 3R F(= Fsin6), r o ofeq f&on
F &1 37999 21 &9 & & S r=0 A F=0a19=0°
A1 180° qd 1= 0 | 37d: I & 1 IR T B
1 I g fog W gt 8 ;W g w1 foRa @ g
a5 @ ToRel & 5t ol I @ S 2

SeRT &AM 9 a1 i 3R ST AM6T foh r x F
e UM BH oF R I A o AL [OHwSA
Tl o1 2@ R o A0 e 1 oA Ak 5ot i faEm
Iete <t SR A S et i fRen off SRt = SR
W] A r 3R F A w1 9 Sere § S 4t et el
=1 feen o g wRads T8t 3l

6.7.2 ToRdl HUT T MU AT

S Wt el Y i a1 ol geged €, S
49 € vl e, [ Gam w1 il Thged §1 T
TH Tk HU o AT Ome § HoiE Ham w6l
R T SR Tehel U1 1 T o HeH o ST
ST WA o, IV ForT i IR i ¢ et
afed & & R & faw amg w3

A ST i TG B FHI0F Homl o T |iw oA
21 SUh! B (W) HorT 1 Il ke Wehd §1 TH
I ¥ HIVIE FoT I GRS HT STAM AT S
Gehell 2l

M SSAM 3R p W G 1 Th FH1 AT, Tl
fog 0 o e, e ffq wferr 8l 9@ 7@ fag
O o 9 9 HU H Hoig Fan | FEAfafeaa
GHehT0T §RT TR BTI-
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l=rxp (6.25a)
1ol Hor |iger w1 afmm €
[=rpsinb (6.263)

Sl pAfEel p 1 URATI 2 MO r TS p & o= I
o I 21 T GHIHO 1 BH form TR 8-

l=rpy; A ryp (6.26Db)
G|%SfrD (= r sin@) i< paﬁﬁ?ﬂf@aﬁﬂ\?{ﬁlﬁ@
m{ﬁ%ﬁ'{pmhpsine),r ﬁmﬁwﬂﬁ
p 1 TEFd B1 56 A1 W@ HaAT Y @ (p=0) A
1 qet fog W el (r=0) 71 T p =i fewn @ 7
fog ¥ 7ot 81 0= 0041 180°) T TH 3TUET Y Tehdl
& for Il Gam 3= B0 (1= 0)1

ifqer TR, o et wS wivRE Homr H ww
el TREfs Heie 1 T8 Tad off 9ot o Wi
G o ot o Hee w1 ol GAqed B Tkl HUT ok
Hed I8 HaY Fq 1 oh (A BH [=rxp
TAT & SMYR W SFaehiod H ©,

di

A dirxp)
ac _at- P

T 3R o Fsieh T UM o 3TAehcl i FIH AN
&,

d d d

a(rxp)zd—zxp*'r xd—lt)

W,EIFUT‘ch"Ia"T v =dr/dt 113[ p=mvﬁf@,ﬂsf

%xP:v xmv =0,

Fiifeh 3 TR WL 1 AW OHEA I Sl

217, 9% dp / dt=F,

dp
rx—-=rxF =1
N dt

3ila~i(r>< )=1
HFETA

a d—l=t
©dt

3Tqud, fordl U1 o HIUiT Fo H WHI o WY

B ATl qREdd i S 9 R e Fe STEOl oF Sel

Bl B T€ THeh0l F = dp/dt, S Thed HU1

THE Tfd o faw =pea & e fam &t =5

X ®, 1 o GAqeH B

(6.27)

T o TR o1 &t ITTgUl T hivita Her
Full o fordt e @1, frdt fRu o fag o ufia:
Hel HIONF G TG FH ¢ 7 THA I F
IV Forll o WL AN i AT T BRI 3T: n
FHull o femE o fog,

n

L=l +L +..+L, =51

{d T T HIVIF T B,

li=rixpi
e, r, fauw e gt fag o e i w1 o feurfa wfew
g 3 p = (my) 39 HU1 1 WWF GoT 71 (F1 *H
FHM m, T 97 v ¥) | FON o TR o e hivi
Gam w1 &H g fora wend §-

L=3%1 :z I, Xp, (6.25b)

T8 GHIHTT (6.25a) H <t TTE Tehish! 0T o HaT
Hl IR w1 w1 ok g o fau feEar
SRR 2

il (6.23) 3T (6.25b)h1 STAM Y I

dL d di,

acTad 2= g =Y
SET T, id HO W g g7 A0 T

T.=r xF
18 18 18

{3 U WA oAl dAF,, 36 T M ol et
BT I F e T8 e o g 01 51 39 0 W
TR a1t STiafeh S F it 1 Wik A €1 hlen, g
Fl el ST W SR T AR Sell o AE i
S-S R Hhd T

'c=21:i:zri *F, sqo1iq

Tz’cext+'cint’

- - ext
EH| Tew = ) & XF,
i

3?|I Tint = z r; X Fimt

79, 7 Tt = o 7fd &1 g fem = o qe
for fepma & Tl <1 01 o &9 o aTel o SRR
B0 ® 3R fauda feen o o ®) afesw w' off A
S e T A # fre A e
o 21 38 feufa o eriafies oell 1, Fep o e 9
SOl ¥ ANRE ¥ BN Fiifeh, Y fohan-gfafshan

(6.28a)
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g 1 RO g STl Y ¥ e 1, = 0 3R
; :T=Text

qh v= Y v, FHHET (6.28a) H ke Feher
D

dL _
d_t = Text (628 b)

3Td:, HUN & fohdl 1T & FT BT GIT F
T & 3TJ9R &4 aret gRadT &1 X 39 T SR
aTel Tt ST (AT ST el & o) S GIewr arT
& TR gt g1 e © R 5 fag (el e
qeH-%H 1 7a fag) < aika: Fat wivia Fam foan
STl © ST o 9Rd: STl St SO ki T i S
21 THEOT (6.28 b), HUI o AHM™ F ATIHRIRA
FHU FT THHW (6.27) & T FE Ff AF T *T 9@
2 for T 01 & UMl § Sl oal a1 afdfen 9
STEV &1 HIT eAfeded 981 TIATl HHIHIOT
(6.28 b) Tr=fafed wH®T (6.17) 1 IO
I €

dap _

dt

M 3 foh T (6.17) 1 W& &, T
(6.28b) ft il & @l Freprai o forq g &t @
=% 9% fyvg gg @ =1 fafv=r v =1 il @ g
gk gk HUN T HHM|

THIUHT HAT ahT TIGIUT
k1, =0, A HHHW (6.28b) W Sl €

Fext (6 . 1 7)

0 L = 3T (6.29a)
37d:, SN oh fopell T W IRt sl 9
3Tl A I 7 Al 39 R 1 i HiviE Hem
Gferd Bl & 37eif 3R TEdl ©1 THishOT (6.29a)
A THfeRTo o HEged @
L =K,L =K WL =K, (6.29b)
Tl K,, K, T K, $/0% € a0 L, L 3R L Fa
FHIUT FoT WY L oF A x, y@zﬁ?’ﬂ?}ﬁ |
faaferd ste@a 21 78 Hor foh et Sivi gam gt
2, 301 78 ot @1ef € fop 3 <A eraea off wifer €

HHRTT (6.29a), THIHIO (6.18a) AM HO
o f7ehTa o el L@ | o SX&IuT o T3, a1 Tl
TG &1 THIFIO (6.18a) i TE &I 31k ARG
feafadi o suer owAN 71 39 ™ H Fm U9
STYART 1 H == S|

3QTEYUT 6.5: Ja fa95 o Ufd:, 91d 7i + 3j - 5k

1 I STEU A1 FHISC g 59 0T W T

2 Sueh feorfq wfewr i-j+ k2

gt : EI%T
T F=7i+3j-5k.
FATUIT =1 x F 710 T o fow g0 feaifime ga &8

r-i-j+k

i j k
t=]1 -1 1[=(56-3i-(5-7)j+38 -(7k

7 3 -5

A 1=2i+12j+10k <

3TEYUT 6.6: <3024, o T=—am 9 Iod Tahd
FHu & fhet fog o afika: Hivig dam sawt
& T oF SN =R @l Bl

Ze7 : O fh *E %o PfRdl 01t W, v 9 9o

@1 B BH, 3@ HU %1 HIUE Havl, W foag O %
ufid: G HE =R 2

=
o

7 sinf@

_———————

fa76.19
Elﬁ“ﬂ'qﬂﬁﬂl=rxmv%|3ﬂ7ﬂqﬁqmmvrsin9
?, 10, r 3N v o o= 1 01§ (FET F16.19)1
eI 1 g o e e feurfy et @, fhw off,
v &1 fewn i@ @€t o tedt 2 @i gafen
OM = r sin 8 3K 2|
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151 @M, r Td v oF da o 3o, 5 &
I AT IR W g B1 T fwm off T aerdi

aq:, 1 1 ufmmr wd fewn @@ wdt @SR
Tafy 78 e B M HU W R S a9
R 272 <

6.8 g¢ fuvsi =1 wqem
319 BH AUE HU-TThmEl o aed 3¢ fquei &t Tfd
TR I A hixd HE

3mgd, TR X T 3¢ fyvel W 9 & @
T B 22 (3T W v fawmer ‘w1 wEn e
FHI| & ek I 7 el S, T Sheret sl Sl 3R
A SO | & AR &) | 99, fhet 33 fave =t
TR el § qied ofid €, 3t of T
(6.17) o TR, THeh el 1WF Homl i gRafdd
Fd 1 AfRA, Tl w1 gE THEH g9 T 2l AR
fvg | @M a1el A a9 ST I A B Al 5k
FRuT, 3¢ fave &t goft wfa & 9fRad= g s1efq favs
FH FA HIUTT Holl FHRWT (6.28b) o STTEAR
el

fret g favg =1 FIfa® dqe &1 ofaeen ¥ ad
el ST el THoh T d HoT 3R hIviid HonT <Hi B
B WH WHY o WY 7 deadl 8 A 39 fve § 1
peipheu i icavichoru i cac i ey
(1) favg W W A o 5@ AT ol H1 G

Zﬁ"T?E‘ilfl:

(6.30a)

Ifs fyve W M aren Fa 96 LA B Al I
fqug o WWia T | 999 & WY FiE qie
T BRI HHI (6.30a) TIUE o wHadE
T T I 2

2 Fa Fd@ oY, WH Te-TIve W @
TA-STTEOT h1 | AN I BAT ¢

T, +T, +.. T, :zti =0

If 3 fave W oifud a1 aat el 3= & @t

TEHT Fl HIUNT GNT THA ok WY TN Sk
TR (6.30b) fyug o ol Hqer &1 Id 2l

(6.30b)

I TE U S3 Thal B, T AR @ qa fag
forer aftq: smeolf s oMt 1 T § 95t e, A
¥OT Tqe I I IGer? Te @ S g © fR
Ifs foreht gg fave & fou Tomiada dgem &t o
THIHT (6.30b) @] BRI T df 39 W UA fag o
TOIARYT 1 FTE TS F&T 2NN el g Hqer
6 39 g fag w1 feufa & s fsR 7@
fraer ufta: sl faw o #) S 6.7, § aorgH
(A T Tged |, fedt fiog o SR T o
Al T T wiel) & fafire et § 3 9 &1 gfe
HI S gl & fau 39 aRem =1 2us s
W AT Aok S oh forg oig fean = 2

IR (6.30a) T FHIRW (6.30b) AT &
feer weientol €1 30 © Tk i Safeer iR o
T €1 GHIH (6.30a) o HA A HHiRO B

ZF,'X:O,ZE!,=O‘@ zFiZ:O(G.Sla]

el F,, F, T F, 9 F,% %A% x, yTd 2 fem
T foriifSia ste@a B1 36 W, HHiehT (6.30b) T5H
T arfee TRt & wHged €, 9 ©

7, =0, iqy =0Wd ) 7 =0  (6.31h)
i=1 =1

M=

i

~

SR T, 7, W 1, BE: x, y T z fn ° 9@
et 7, % eI g

[T (6.31a) TH (6.31b), TH fordlt 3¢ fave <6
31k Her o foIg eTagaeh ©: TE 91 s € S T
T o HR (R TS w1 9ga @ wEered | e
fUg | oH aret eft 9t Tk & 9 | B 1 3 fefa
¥ #feh e & T sl A9 vl 1 ol fopn s
I STEYIRAT BRI 376 H I I LI FJe &
T g, TSioh 3TER, Teft ol o, 39 aa1 | oS T
T <1 TER e 31ell o SR, st i afew gn
ST~ I BRI e It off-Tiger & W
Il o qel o ST 3187 o TS 9ol STl ok
31Tl 1 AN I BH AL

T 3¢ TUue o Hger ! ¥Idl ol gorl, Thal Ul oh
TIe T I U Y S Tt 81 39 fawg H g vt o
el H 1 ShT 81 R R U7 T R R R Tewas
el Sl 39 Hger o foTT Sherel LI T bt I
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(TR 6.30 a) B TATe €1 27d: fordlt o1 & TdeH &
T 39 W SR |sft a1 9w AN I S =1feu
Fifeh 3 Te o Teh € HU R HE F € SEfAT G
oft B €1 G Sl o ded e i faee Tedt o
e | feman <1 I 2

A € for us fuve orifyres dqem o &1 g €
T =8 B Fehal € Toh 98 TMIE Hqer o 8 W’
Uil Aged ® 9 8 @ R ol 9qed § @ ¥ W
TIFIRT e § 1 2l

Tk BAh! (A 0 HAM deit) s 58
(AB) W fa=r =ifsw, fsmer § fall (A T B) R,
R IR Jret | FHE g, (S wEE feen § ot
g) F, fo 6.20(a) # <2 FTER, B oh e
1

A #IB
- -

o7 6.20(a)

A o B8 AB %1 He1 fag C € SIRCA=CB =
a?l ATEB R o 9 & C ok Ufa: e, gfmm
T WA (o) €, W S| o o fe@ren won €, foaada
faematt & geesit §1 ®€ W el Tt A0 I B
e Tt Hqer | 7, W 98 WHAiT Tgad § e
2, Fif% YF20|

o)

A B

-
o7 6.20()

fa= 6.20(b) #, f957 (6.20a) ¥ B fR W =mU
T I &1 fEen sae & M 21 oo 3 vy W fwE
&7 T SR IRATOT o 3 9at, fauda feenet o, v

% ofted o ® Tk A fR W SR g B R W
el < ol o el sUe @ € W o fedda feen
A €; 9wk & fgon o € oIk vz # ammed o
I 79fa @ €1 B W oM 9l Fd 9 A 2
3d: B WM Fqad o 8, Afka 78 5off dqer
o TEf 2| Jufy 98 o9 fed ff we 9 fer T w5
T ®, 379 s SO Wee gl € (A i e
O ) |

Tt sRreR ufimmr o, foada feenedt o @ aalt w1
Srer forent faman @ w7 B Jorgrw Styen veA
(STeh) weeldl ¢ SergT To1 TiaTor o suie ey
Fl 2

S &9 AR fhEl aiae w1 shd @ied @
AR Sufeal eFEd W TH S AR
F 21 [ 6.21(a)] 1 THHRT T IIEX0T et
& qEEE & ® W s g 2 [
6.21(b)]| Jeat T HEHT &, IHHE {3 oh
I 3T feroft ya W aeR 9 @ 21 S9d
¥d T A g 3R A AT e ug <faroft ya
W A g feruit fawm ® ) ST giar @1 S9 sraen
o Afaftaa & g3 swr-<faro faen o wana it
g, T @l &1 fRen e & 'Y sidl o1a: 39
W, geat o FrEhd &7 o &RUl, Th daqi™
LR ICia i

o7 6.21(a) @FHT I JHH & 7T gHRT Sl 39 T
TF qTgH A &
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§<>\

=

fer7 6.21(b) a1 &1 F=HIT &7, e & Yal T, K
YR a7t & weT feradie fewmsH | e 2
7 31 Fc7 U TAFH T

3QTEIT 6.7: <Wied o forelt Sorgma =1 STl
39 fog o S MR 7 Fxan feeh afika: s
O} I H E

&1

a7 6.22

& 3¢ fyug fifse s = fa3 6.22 § fkam@
ORI & 81 S F s -F &A9: fag B8R
AW o €| ga fog 0 & a3 fagen o feafa
Tfew w1, T r, ¥ A, A fag & 9 el
o 0T A

TALH T ATV = FTH I STcT Fcll o AT B
R

=r x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

wfdr, +AB=r, ] AB =r,-r.
T h1 3O = ABx F

T, I8 91 g fog i 97 fog e afia:
T adl o el faw € swe feafa W fask
Tt |

6.8.1 MUl @1 fagia

e 3TN ST, Afe &9 9, Uk T gt (A
TG FHHA dlell) B 7 S AT o ok TR
feae U fdt fog & uf@: @ g&dl @1 T fag
fTeTee] el | SreEl o Wel oh WM § ol Ei-H,
IeTeh 1 Tk WffAfee 330 81 3 9 F, W F,, S
T T & TR & SHiesh o fR W, 38 e
q A H HAA: d, T d, 3RAT T A M E S
o1 6.23 & @itan T )

o7 6.23

Ig SHieTh AR ®9 U Tk Gaferd Ferm 21 A7
foh eTeTel R 9l 1 Wil S R 71 98 el F, T
F, @1 fawda faen & gl 81 Tl w@gem o fau,

R-F-F,=0 @

IR ot Tqer o, s & ufia: el oF W, 5
STTEOT ohT AN ¥ BRM 374

d F~-d,F,=0 (ii)

Y1 : ardTed e sl eFTcHs T 3fafomed
U ! HOTHS feran S €1 & < fof R oot
W & HERG SR TR S I T

S & T W, P W e a d f
IS B € 38 9K Hed &1 e ¥ TR 3l d, IR
#T YT FHEAC 8| A F,, A Hl I8 o fee @
T 5, A9 &1 3T W $Hh! S FIRT ST et
2

GHIROT (i) I B9 39 HR off for@ wehd ?

dF,=d,F, (6.32a)

T, IR X R hl Sl = GAH x GAH Hl ST
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SR TR, fhdl 3iereh oF T et
from =9 #T €SI F/F, AE A1 (MLA)
FHEAM B

F _d

HAd: M.A. = = a (6.32b)
1

=

I JAE Sl d, 1 A8, IR-9T d, 9§ 3y
% 2, dl AT o9 Tk § Aok il 21 F(0eh oy
Tk o fus e 1 e gt € fon | A @ erfy
&% YR I3ME1 ST Gehell B W-T1 o afafie off emrueh
731 STl o oIgd ¥ IR0 A el ST
qarRve ff T Sdak & T FS A SR h
T s ufe W AR ger o s
MeTe, 9N, 9R-9M, Jar 3 Jar-s i
g9 hifSUl

ST ¢ el © 9 Tehd ¢ R Ak iR 9 F
SR F, IIcIh o TFad | 8 afeeh hig v oA Y
o g e ot el w1 fEm @ e ?)

6.8.2 & g

3MIH  HE A 7 ST A IF HI ST ST HI
ek W Fgfaa fwan grm fo3 6.24 3H @ &1 T
fparhelm € S oY Sl W R Fehd 2 TH
Afafid TR &1 M SoTHM o1l T 1 Zhel 3R
fger SIEt #iE S e 9l 9% @l F9 SR
YA Ik MY T o Ihe B Th UEl fag G €3
Tk & foger e dfge &1 9 W@ W T #
el 39 e W Gqfaa 8 s (39 feufa 7 ™
F1 Zhel quid: dfas eaeen o WA =ifew)| a7
e fag T o ThS 1 Toed @ (CG) B UfHa
FH AR HEAERA: W HI AR @ el TH 9
UM It € el SRl T T Zehel A1l Hqo
o o1 a1 81 S o 6.24 W <witan e €, dfet w5
e @1 FfafehdT 9 R T o e oh dd TR M g
& SR R fawda @ ok zEfau Te miad
Tqoreeen § 21 WY & ge il Gge § off 2
FIfR, TR THT 7 BT a1 STHgfeid 9a1 STEOl o ROl
I Teh AR b ST IR IR STl el o o ROl T
o Zhe R gd U ot el gl € Hifeh Tehtent ol
o R mg, mg.... Wﬁ{G@ﬁfﬂ:{‘{ﬁﬁWwaﬂ
® T

for7 6.24 T4 % IHS HI 9T B1 Ak W Ggferd HIT
fgeT Ht TH T F IHS BT Tocd R
iR #dt 81

Tl o Zhe W1 o 5 36 YR fAuifa fowen
w%%mlg,ng....wﬁaﬁwmwﬁa:m
T STl S B

I r, e s ob wue fRe v o 9
&1 feafq wfcw &1, @ 39 | T a9 T 9d 6
WW%W&H:WWT}:Q m,g| Tl S
o ORd: ol [eEd aa e I B o RO

T,=y T, =yrxmg=0 (6.33)

zafay, fedl favg & ea-o= #1 g0 TH T
fag & &1 ¥ uRefia o gehd € foer ufia: fuve
FT A TeAd Fe AT I B

B 3@ € foh il (6.33) W g |elt il o ferg

T 8 o 7 A-fae Y W arE on W 1 o,

S mx, =0 | 7R W & fefa wfcw (r) wa =
o GrUey AT T B| SFE SAN 6.2 H TR (6.4a)

% ITER AR Zmiri =O,T‘|3l":|§[1%|§ﬁ'l’€_°|ﬂ
MM o A1 AfeU o7d: five &1 e s ud
FIUM % T & 81 SR A § 98 91 T ey
for UE gHfery €, sifeh, o o1 SR 3ol Bl ¢ T
3ok gt fagal o fau g 1 wm w9m 21 9 fyvs
T &1S1 Bl ST foh $Heh Teh 9T 1 qorl § gHL 9
% fU g o1 AM 98 ST 79 o s T SH0H
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= graTt e B He T o, A ) ST ST 19
NG €| ST b T o W 9 ol 1 e €
I ko fyve o gormm o faao ® fel v 2

ferd 6.25 SIFAMT STHR & Hers HT ocd F5 7T
&A1 THoTw T o 5 G IqH AFIT G
TeH T FHH Bl o aTcil SEaleR @
W gEdl B

SN 6.2 H THA s fafha, gam, fyvel o6
FIHA s ki feafd A 1 ol Treea:, afg fyve
fagmerer €l 2, A S fafy @ en Sk o as
A L Hehd 2

9 6.25, T o e w9 Tt srfmfia smar
o Holsh W1 el S FA H Rl Tk 3 fafy
Tien 1 A% 319 3H weish i foRdl fag S AW
TEF A A B T A S T e e B
oM BH 39 SeAlR @ AA, 1 iR HE o
39 TH Heldh i fhd g fog S B A1 C ¥ oleshnd
g1 31§ FeAler @t w1 wer fog e s R

Tregd o 7w fafy o= gl g 82 g =i fuve
DI | A 7 37 39 fafy § gueh gouuH s off I
R ST geRdt 7

s 3ETEYUT 6.8: 70 YA il 31K 4.00 kg SHAM
F1 o F 5 % A R ¥ 10 SR T @
T eR-uW W et Bl W wh TR ¥ 40
YA &1 g W 6.00 kg SHAH H Th ¥R
AHEN T B &R-UR W H arel Hfdfeman st
T AT FITC (B HT GA 3R THH ST
T dedl H1 Fehd B1)

g :

R, R,
- oG RN
Al . B
K, l ' K,

|

v
N
o7 6.26

fo6.26 ® B FI AB ¥ I T BIK, T K,
-4 &1 fearfa sofd 1 G T P wEE: TR hs
TH eleh@ T §o 1 fefaEt #)

[ ] T S8 ® AR W THh & s G W
FTd B B | B GHM TTE TS Gl AR T
3o | 9 8 SHfET G THHT = 21 AB = 70 cm.
AG = 35 cm, AP = 30 cm, PG = 5 cm, AK,
= BK,= 10 cm 3R K,G = K,G = 25 cm T
W=9E % ¥R = 4.00 kg T W,= AHMT T TR
= 6.00 kg; R, To R, §{-¥ oh ¥R o SAfHerae
wdferan s 21

B o WMIGIT Hed o fag

R +R,-W, - W=0 A

oM < fof W, T8 WSeieRa: e &1 AR a9 R,
TF R, SeAleRd: SR kT AR o T

Foff Sqer 1 3fte | gH dell o A0 A
3w T e fAeE ofE A wd wE A
gfaen @it G 81 R, IRW, % S0l o (1)
€, Safsh R, &1 STl Ifeqomard (RomeTh) 2

Fd: Tl e ok ferm
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-R, (K,G) + W, (PG) + R, (K,G) = 0 (i)
7% f&n T € fF W= 4.00gN, W, = 6.00gN,
el g'= T&cd & HRIT &0 g= 9.8 m/s>.

TR () W SAifersh W gfaeenfid e w,

R+ R,-4.00g-6.00g=0

AR + R, = 10.00g N (i)

=98.00 N

GHHIT (i) & -0.25 R, + 0.05 W, + 0.25 R,= 0

MR -R=12¢g N=11.76 N (iv)

G (iif) and (iv) ¥ R, =54.88N,
R,=43.12N

;G- o SUR o il ol 2-

K, W 55N T K, W43 N <

3QTEYIT 6.9: 20 kg SHHH hi Th 3 m sl Higt
Teh TuIfele SeR o W g Y TS T B
St fost 6.27 § <@ T R, st freen fEw
%9 R GER ¥ 1 m 1 g0 W 21 FER SR e
o Yfdfshdn 91 AG hifad|

&t

D 2.2m

w

1

!

1

1

!
F E

m

forv 6.27

i AB F1 T = 3 m, T T F AR A
AC = 1 m, TBITIRYE Y93 & SER BC = 9,/2 m |
Tl W M a1et 9 © - 39 Tocd o D TR et
TR TR W1 SR SR %Yl o gfafswan o F 0 F|
I F, SR R siferae €, Fifw, Jan aufeds
T T F, QN oTEwdl § foRifed feRer S oweR@
& —atfieTeer Wfdfhan sl N UE S0 At F 1o €

& FOE % §9R ¥ R e @ a7 safa
Tkt fem <aR &1 R B

A e o fou, Seafer ael 1 A 3=
FH T

N-W=0 (0]
e yeR Afas 5 o
F-F,=0 (ii)
HUft Sger o ®RUT a5 A aid: A0l o W
22 F, -(1/2) W=0 (iif)
a7, W=20g=20 9.8N=196.0N
(€=9.8m/s?
T ¥ N=196.0 N
THRTOT (iid) 9

F,=W/4J2 =196.0/4/2 = 34.6N
(i) ¥ F = F, = 34.6N

HAd: F, =JF*+N? =199.0N
a9 F, , &fast | a 07 a9 @
tana:N/F:4\/§, a =tan"'(4+/2) = 80 «

6.9 SIS 30T
T Ted € I8 Sooi@ w g € foh wuift wfa
ST TH MU TG o 9 & Jai| 9
fawa & o1y vedt @ € gufifed B 39 gey ¥
&7 U 1 ST oA et 9w ® f g afy o
S o AGed URT #7 82 39 Y9 1 S &H
T STHN | 37| faa=m 1 T a9 WA o foe
TH Shad TR 218 o IRd: oM W g four w3
A, qoT F fve F A S % fow e
T Y1 EH S 7 R feer eter o ufi@: ol s
iU 1 Yeish HU1, Toh JUHR TY W Terdl @ (3
foa 6.16)1 3R 181 ¥ r T W feom w01 &1 Wi
T, S THIHI (6.19) U 7, 0, =rw T T H0
EARIGERCE

ki=lmiui2 =lmiri2(u2

2 2

el m, 01 1 FEEH B fave gt i St

K 8% -9k Ul shi TSt St 1 A 2l

n 1 n
K= ;ki ZEiZl(mirizaf)
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Tl n favg & ool HN &1 G&A 2| T ©
o T3t U o forT M ® 31: o2 1 An-Tog o e
freTel Wehd €1 T,

K=%w2(§miﬁ2)

T 38 fve &l AfYAtad 3 aren T T Jr=d
uRenfd e € ForgeRt AW srew el @ SR fegeh
IESETU

n
I= Zmiriz
i=1

T R o Wiy

(6.34)

1

K= Elwz (6.35)

2 < yreet 7 wong an o gfmmnn AR
&t 98 gg five @R 3§ et o Sifyeer @
forer uf: fvs ot w2

GHhI0T (6.35) NI e HUM hid fave & TIfast
Fell 1 W (TIEIARE) 1fd T fqog &1 fast et

Kzémvz ¥ qoT FIU) 76T m fave 1 g iR

vSHHT AT B | IO AT o (Topedt feer avet o oo o6
e ) o Wg o v (W fa o w3 #)
Gogeddl g9 U8 | € WFd 21 ord: Te W € fh
STee Ul 1, W %9 T o SAged €1 (fEer
3187 o UfRd:) U H STecd STevl oel AT TaT L
2 S Y fa o gemm

319 TH THIHIT (6.34) | < T8 IR 1 ITAT
3 o feafodl § S et 9 & o6 forg S|

a) BFI RN SoMA M o Th el aeid W
foarR #IfNT S 399 aa , 3T ohg o URa: o
HIU ST H YU R T T T H TR T
ek TUH! T H R W 7 IR v= Ro =1 T el
1 THfeT Tt TS e 2

K= leﬂ =lMR2a)2
2 2

GOl (6.35) © T i1 T EH U € foh aer
& fau 1= MR

&)

M2
®

Mi2
®

|
|
|
|
|
1
C
2 ———<¢——

— 2 —s

fer7 6.28 AN & T SIS @ I, 1 A9 &1 B, 5
[T & FoH a5 © oRA drcll STt oieTs
o oTIeeq 3747 o URd: 53 & 81 R 1 el
G MBI

b) 3T, B9 ] W I qg, TV FHHE HI B
i | o FEuH 9 91 T R W aER
FHN g T 58k SHHH o5 9 ol B¢ o6
e 18 o URa: TH @1 € (97 6.28) 1 Toh
FeHA M/2 318 W 1/2 S W 21 gHfeIT, 37 S
T TS T B,

(M/2) (1/2)* + (M/2)(1/ 2)
37d:, SATHI oh $H SIS &I, TAAM s | ol

BE oF A I o URd: SIS ATl
I=MFP/ 4

qRuit 6.1 ¥ F5 gaifea fafha ster o fuei &

fafyme e1efi o ufid: Sged ol sheret faq T 1 (3

il o Sgca=1 3H TISAYES o & o STed g1 3 Y

7ok fowa ¥ 3=a wemsti | 9@i)

Fiifer, fRet fave &1 5MM, ITFT @ T

H oftgd 1 a3 2, 98 SH! Wi T ok

Sgedl o1 WY 21 SE YRR, & TE e o qfid: Sgwd

apreqot, 5yoff Tt & aRerd o1 Hfedier shedl B, 31d: SEehl

fiug o Foif e &1 A9 1 ST Wehell B1 39 WG Y

T a1 2l € R fadt favg o favg o fafu= @

i 31 o e foRE wehR srafterd B S

A faug & G soeht st 1 frafd oI fefaarg

o SR et ke B1 femdlt 5o eer o et i whed

Tg T4us =1 goomM fohe YR fodiia © 38eh & a1

& ®9 H W UH A e uRdfia ww €, e

gy 3 e €| 98 fave o Sge 3ol oIk et

U U efed 2
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Rl 6.1 9 89 2@ Hehd ¢ Tk @i fyvei & forg,
1= Mie, ST k &1 fam g & s o 1 7o fag
Y TR BE o e e o A k= 17/12, #efq

ke = L/\12 | 36t YR AR ekl oh 3Teh 19 oh
uf@: Stee el o fort ko= R/21 ko five iR s

187 o1 Teh SATHATE 707 §1 39 GRYAT 347 el Sl
B fordlt a781 & URa: fdl fyve 1 IRYFT e 318
T Tk T Fu w1 gl ? g sorme gegef five %
FEAHH o SeR B Whetd: TSRt see el < S avey
% Ufkd: faue o aRdfas e MUl o SRR gl
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31d:, Tt 3¢ fve 1 Siee Smel, 39er $eaM,
IGeh AR T ST, FOH-31 o aRd: T8
FoIAM o o @R 59 e1et &1 feafa wd ffa=m
W R F=a B gHEw (6.84), § < T R
% YR R T9 G 30 [kt W TEH ahd & T
e Sl w1 forflE g ML? Wd 3Heh SI A
kgmz%l

et fave o 5ol o e o W9 o €9 H W
Fd TEequl RN I o gd U AGRIRE ST
Tkt @t @t 7 o fwres @ Fed €1 e
foRel Sl U o RO U8 Ak Aed ohi TG
H oM qiedd T8l BF a1l 3HE A -
ufEfia Bt €, MEl wesh W@l el werdl
R T W gaR A & fAu e sRmeE @
S 21

6.10 3TSICT 78T oF UNA: I§ UMl Tfaent
T e W RS T R i T % S
el o Hehd 4T 81 ITNEV o fau 78 fo wivhe
I @ T GO M A g S e Ay
TGO T H| &H 39 HHGedl i 3T Sl =ed 2|
T Y 999 89 9 foeem st (o) 187 &
ofq: Toi A & i e T T S fe S
T @AA-FifC I SEALIRA BAI 3TMq 3Hh1 T0MH
FH o fTU Shael Tk Toad =X oy foem =mfeq)
I W@ fq § TR0l & Gd {1 T8 S9N head
I Tawt 9 geEfud 21 nfa famm w5t 3R ew en
3N § H@fad g

I e, for frell o9 & gu fave =1 o=
foremTe s o faQ &9d 39 five W K ®up
foran en (fst 6.29)| T/ a1 & =& o1 Wifd shal @
I9Y 3HeRT vl fokemay 6 € wequi fave 1 wIvi
fereena ®; 0 W Ta e @ o S €, forren =t
T - & o ofd € W fag P o Tfq o qot § feera
X-3781 o HEMIR 3@ 81 A ¥ TR 2 - et squi-are
2 3R U P I T 1 qeA x- y el o THAR €
fod 6.20 % g, it qwfn TN T S £= 0 W HA
fereem 21

T g8 oAt 9 X fF i 9, 99 o Wy
FHof faeema § @1 ol Reds &1 e 81 =i,
W=d0/d¢ | =M ¥, TR g ol e1e1 o9 €, Foia
o ok 1Yl TfTT i TE ZTER HEH hi ATTIIHT ol
21 R =107, A = dy/dt 2

35 Toit faskt B YgE B Al afivwEn, st
fIZeTT= (9), IV AT (@) TS HIVIE RO (@) FHHI:
T Y5 Tiqent st TR Y@ foeemd (x), Wi
AT (v) TS T T R () & HEGST &1 T (A1 3TER)
?gmwwnﬁﬁaszaﬂﬁ
19 E

v=v,+ at (@)
X =X, +Upt +éat2 (b)
v =ug +2ax (c)

et x, = TRk fowem™ T v = URfaw 9 ¥ v
‘gRfaes’ 1 @1 € £= 0 R URT HT TE

Tk TG, 3TeR R0 | Foit 1fd Lt g2 o o
fere 35 Foft nfqet oF TR B

W=+ a (6.36)

0= +at +% at® (6.37)

IR = * +2a(6- ) (6.38)
STt 6,= Tu wXd fave w1 yRfasw wvi fowem @
T o, = 39 fave &1 gRfa i o 7
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3QTEYIT 6.10: Yo THEId o MHR T HHIRL
(6.38) Fca— HIfT|

F67 : HIVIE @O TEE ¢, o7
dw

E=a=eﬂ%ﬁ )
T GHIHIOT ] THRAT i T
® =jocdt+c
—gt+c (v a3/ Q)
t=0, co=a)0(ﬁ'5ﬂ%)
TR () 9,1 =0 W
CO=C=CO0

W:w:at+w0,ﬁwmél

IRAT @ = dO/dt T T Heh TH THHIT
(6.36) 1 THHAT H FHEHIT (6.37) T L Thd
21 € i T IRl (6.38) T oY €W 3ok
AW o foT Bied 2l <

L 3QTEYUT 6. 11: SHEIE I91F &1 HIviT 116
Wehe | 1200 rpm'@l 9eh{ 3120 rpm%ﬁTvﬂT‘lT
21 () 7€ A B foF R0 oo q9H T B,
THHT T A hI9C (i) TF T9T § g9 fohad
CEC TG I

T :
()  ©=w,+at, T o,=rad/s § FHR THH
TR RO AT €

O, = 2nxrev/sﬁ§l1’ff%‘°lﬁ“ﬂ'€[5}fl

2mxrev s U HINT AT
- 60 Tehe/fire

27 x1200 rad/s
60

=40n rad/s
S'FﬁW,w=rad/sﬁ Afaq skIof 9
27 x3120
B 60
=2n b2rad/s
=104 trad/s

rad/s

w — @,
S, HIVY &R0, a = ; 2 = 4nrad/s?

T 1 HIVA @O 47 rad/s? Bl
(ii) ¢ T § iy fowem,

1
0=yt +—at®
@ty

=(4O7zx16+éx47zx162) rad

=(640xr +5127) rad
=1152rxrad
. . 11527
TRl I A = 5, =076 <

6.11 3T 37187 o Uid: Uil Iicieht

et 6.2 ® Y@ Tfa 9 et afvE SN Sk g
soit wfa 1 wuged UREl # g G T 21 s
STIAM H BHA 9 T YRR T Tl hl I[E ekl |
T 1 71 70 Fe off T 7 R oft g e sl
T Fd e, @ T oh wEN: FeA9H T S el
F1 gfafifred #3d €| T8 gd 9 o 9% GRon o
fRu U o™= wuqedl o fawd # SAgEM @ o
sAfosh wfed T 81w % fow, W o
FE =F dx | 37d: T 379 318 oF 9d: Joi T1d |
w1 rqg T =T Fifh eH Teet ¥ & I8 W §
& dx o 97d TR T do TF Fok T IR 7 ety
Tg Tevask 7 o Tl 1 97 Saar, Tfa fome o
HSTe SR TR F(ATSIYd H1 S| 3T B0 el H ST
® #

T8 TEt TR &H ST o1 IE Y, TH 37T 78
& GRA: FOIT Tfd 5 Teh TRARII &1 SR &7 3
v g1 it e1et feer &, & o foae o ot
SO TS 1o Hamll o 3Heh TR STagel W &l
foraR T 1 STkl 8111 Shorel I8! seeh fque o
O FQ | T A HT 1§ AT ek e
1 SHeh! Tearfd § TN 1 A9 w1 2| Eeieh g
AR Feitl foh 96 STl oh 39 H<eh ol Hqfod &
B4 STERIE F S Ica= B S A& i feerfaq FAQ
T o o SaRErEt g1 oTd: 3 sifciaad aa SATEvl
o Fehl W fTER & w6 #1 Tawashd T2 g wa o
e = faar & o 1 sTevashdr 7:
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(1) frvg W & W I F I S OYOHA A9 F
e q | 2
2) fyue o woi &t feafa-wfeen o haa o o=a
S SuiT 18t o e €
o g e fr aol R feufq afeei o oter &
a@ﬁmwﬁaﬁ%ﬁmﬁaﬁﬁw
T2 2

T MUl gRT foham T
Y
Ly F,
\
!\ ¢
P oA
ds1/’/
s ‘
r1
9 >
C X!

o7 6.30 T 3791 37¢ & IRA: A [U7€ & fehdl w1
W T 9 F, R a7 77 79 0, 3787 T
feerd @ C a1t g9 W For 81 =9 PP (ds,)
HU] T foreeyo Fardr gl

o7 6.30 H T o=@ A4 o URA: UM I ThH

T fyue <witan T @1 YU @1et, z-e B, S S o

AT 1 ST S ST T € B oheael S el

W fTFR HT HT ST & S 3787 o SAfetee 7o

¥ srafeerd 1 fave o fret wor R, et feufa p,
Y qWE T ¥, Th I F, O ¢ oment e T, s
& AfiterEaq 9@ W €1 giaen & fau W suh!
X'y T FEd & (T8 TAR TS H 9 & §)1 P, |
feord T r o2 o 99 R er @ ot o a1 ™
%;CP1=rll

At THF H, SV, P R g W1 & U H
élﬂ%lTi’JTCI'FTdsl?>|'7l‘3|'rT'=lTUTdsl=rld9 SRR EE]
¥ femaran T 71 Tkt feem o9 o vl W & eHfw
g1 F R T g T T we -

dW, =F,.ds = F,ds, cos=F,(r,dBsinq,
Sl @, , F, ¥R P, W @it T ol @ & A o
FU T, 3R a,, F TS 501 OP, % wea & 2
@ +a,=90°

et fog o ufid: F o %R0 9 S0 OP, x F
210P, =0C + CP, [[97 6.17(b) 8] Hftk OC 37
o STfSY § Hh FRU 9 0 W =R w6 #
AITIRA TE T F, % HRO JAE I ST T
T=CP, x F; 78 il 315 & 3w T a=1 Tehi
qﬁﬂTUTT1= rlFlsinO(%I HAd:

AW, =1,d6

Ifz fave | wF ¥ sifues 9 & =X © o, @
37 W N R T M H1 Sied ¥ fave W
TN & ®E 9 sl fafe= gl & wRo o a9
A 2 R H 7, 7,,... 3R W <

AW = (1, +7, +..)d8

AR 6.2 TG Ta goft i & qerr
[ mdlm  [oedomwunw g |
1 faemE x I faeema o
2  AMu=dx/dt I T = db/ dt
3 ®RUa=dv/dt IV @1, a = doo/dt
4  SHARM e S [
5 9dF=Ma 9 Ui T=1a
6 ™ dW=Fds HE W= 1d6
7 TfaS e K= Mi?/2 Tfast el K = [o?/2
8 WK P=Fv vIfekd P = 1w
9 @ ¥ p=Mv FHIUT HaT L= w
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IR ®, fF oo oMl w1 W H A a9
S-S HUT R A T €, TR Hvia faeem= 4o
oft il & fou gum 21 o S & 3@ egun %
YRH § eT T o, FAR foAw |l 9 el 2-318 o6
ST W €1 37: pet St SOl 1 URA ¢, Yk
qd AN e ufHn 1, T, EdEIEUIGie]
T & TR B UG 1= 1,+ 1, + ....., 3T: TH FE
THhd 7

dw = 1dé (6.39)

T GHIHIU Teh 3T9cl 318 o aRd: JHd fave W
T et @I I ST T ok R R T e S ¢
@ Tfd o §Ta FHE

dW=Fds

Y THH! qoadl T € 71 THEHLT (6.39) % QM
&l &1 dt ¥ fauieg 6 W

dw dé
P=—=r—=1mw
dt dt
qU p = Tw (6.40)

& eI WIfer o TeTu HHieRor 21 1=l 3187 oh
aftq: Foff wfd § wifem o 56 wHieRor st g @i
T § wifed 1 FHROT P = Fu § ¢ Hehd 2

T quia: 3¢ fave # fafe=r wolf #1 &iE sviaftew
Tfq &l Bl o7, STl o SATEON gNI foRa T
forafta =&t =an| aRomrarey fuve 1 fas s agdt
Tl St 21 fave W foRT U s Y, FHie
(6.40) N W<l Bt €1 36 <X 4 fuvg & wfast =i
Tt 1 TS Sl R ghg H

d Oe’*0_  (20) de

aH2 B2 ar

&0 Od € for 993 & @1 favg &1 Sie e
&l aern =t fom fave o1 geqmm feer Tear © qon
fave g5 o1 edr @ 3iR Her Wre YU o1 T feerfa
T&T SR

T, " o =dw/dt, 3@:

d Oie?0

— =loo
dtH2 H

FE HE HI S H TS ot ° g R W H
TR TW@H T
w=lwa

T=Ia (6.41)

THIRT (6.41) WA W@ 0 & faw =g &
fgdta 2| F=ma 9 e St 2

i 98 & S oo fyve ® g ©Ror S
2, 91 Ul SOH g @O U w21 w0
T, R e ol o T iR fuve & Sed
el o FchUU B 21 39 G § gt
(6.41) 1, Tk 319 A& o IRA: F0H o fog @] gH
e e w1 g e, %w whd 2

P SETETUT 6.12: A FEAEA Al UH T,

20 kg $&T9M TH 20 cm 51 o Wifadrerss dfed

o i R ol g B1 WEH W 25 N ol ThEHH

0T o T S § St fom fee 6,31 ° geife

T B Tfearersh e weh aifast ot W e T

2 frger foafit & i o=t 2

(a) 9fEd o HIViF ROT i TUMT SHifsTl

(b) 2 m T Yo, T YT 9 g R w=
A HIT

() 9 &0 W qfed ol 7Ifast il A1q hitsal
T Hif o ufean g 9 Tfd IR e

(d) 9T (b) T (c) o ST I Gl hifs|

g
M=20kg
R=20cm
Vv F=25N
a7 6.31
(@ 39 faw 1a =1
9@ Ul T=FR

=25 X 0.20 Nm (R = 0.20m)
=5.0 Nm
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3R I= 270 318 o URe: Ufed 1 g et :M§2

_ 20.0x(0.2)’
2
IV @R a=5.0 Nm/0.4 kg m? = 12.5 s2
(b) 2 m T @ed | fwan T
=25NX2m=50J
(c) | o o 3tfaw wivfa am 81 9 afed =1 e

o 4 g g = 1P

<fer afean formamereen @ fd Uy war €

W= +206 ¢« =0

TN 10N foree © = @ieft T8 Wt i dare/d4fed

1 ==
=2m/0.2m =10 rad

o =2 x12.5 x10.0 =250(rad / s)?

= 0.4 kg m?

O Tifast Solt H q&g:%xo.m%o =507

(d) I SW TaH ¥, orefq ufed gRoww e
Foll = &1 g TR e R FET SNl % R
ol 1 faeigper & T gom T <

6.12 3T 1Y F URA: Uit i <hT <hIUTI TRt

SN 6.7 |, T HUN oF h1d oF HIVig Hol ok
fawa & wgr onl 359 79 7€ W €, o Rt fag o
9f@:, il o ™ & ol HOT Ham F THT F
Y B ool qREdd i 3, 39 e ) 3E fag &
ufd: fIT T pel SEA Wt Aol o SR el €1 e
el a9 STEUl ¥ B, @ (R 1 e hioid
T Hferd e 7

319 TH IV FolTl 1 3TATH, Teh 3T 378 oh
ufid: o o fafime gt § S =ed €1 n-shol o
T3 o el HIUNE TolT 1 AT THIHIT

N
L=35 1 xp,
i=1

319 B9 Ugd, U T el o ufa: TRt 3¢ fyvg
o IV Hofl W fa=ar & U THieRoT ohi TXerad
T H @t Y fqug o @ft %o & foau sae S
fepTet qen R five & foaw L ara &

(6.25b)

THTh! U1 o AU, [=r x p.

o (6.17b) <FET U Fd a5g o fRdt faftre
Fu1 &1 feerfa @fger op = r €1 fas1 A
r=0C +CP (Wp=mv)

1=(0C xmv) +(0C xmv)

PR U1 % W Iy 1 IRAT v= wr ¥ 5T r, CP
T TS AT P kT O 3787 ok e Il §lv RO NI
TAIC Y g o fag P 0 o9l Y ok erfew 21 ted
BT o 9 gR1 10 L Thd € 5 CP x v 37t 318
o Srfe 1 U 3te (ST T -1 ®) I SR Ak
k & srfew = F0 W

CPva:rD(mv)ﬁ

= mr2owk (v=wr)

T TR T9 W9 Hehd ? o OC x v 3T=K 3181 o
ovEEd € STeR 318 (A 2-3987) o SR 1k ek
9L HwE W

l,=CPxmv = mrmza)ﬁ
da 1=1,+0C xmv

o 3 fF 1 3TeR 18 & §Wi © W 1
YA TSRt o1 ST hIvi Her Fult 1e7 o sTfewr
T i § e TavEe A TR 19 o ThE-TW
IR S| W@ T H 3699 1 92 9 S9! g i
@ fa o ferdt w01 o p Al v Wed Th W
T B

R fqug &1 HiF HRT 9@ FH F AU, T 39F
Gt il o g 1o /El &1 ST A i H "E1Y
nd® Wd g4

L=Y1=1,+% OC xmv,
2-3187 h 3TN A A L o Fehl hl BH L,
del L, ¥ 39 2

L, :ZOCi X m,v, (6.42a)
&l m, Tl v, i S U1 o FAHM Q1 9 § Tl C,

SN ST T I 1 s &
L,>1,= ElZmirwalA{
T L = Iwk (6.42b)
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THIHT (6.42b) TS Y U FERA €, Hifh
& U1 T e W Aead I T, T g 17 o o
fove 1 S5 oot 1=5 myr? @1
2 <¥ L=L, +L, (6.420)
T fyve, i o &9 59 stear | qea: foaemn
fopan ©, S[oi et o uita: wufia € e, o o1
ITRT TEEG el § ¥ TH ¢ 39 YR o fuvel o
faw, e T oC, & W YA v, &1 oK HU1 o g
C, %= 9 gq oh, =W o W M |,
—v, 3T ST TH HUT BT & 39 YRR o HU-GTEA Bl
L, ¥ % INEE Y B qRumHEesy gafid fyoef
o fo L, 3 g 21 e

L =L, = Ik (6.42d)

3 fyvel o fau S o &1 o qid: g9t T8l
%L # L | afeq L oA o1et o erfeer T g

ARt 6.1 H 1 A9 w1 Gehd ® fop foRe el o
L = L <] &l erar?

3T, FHIRT (6.42a) 1 T o TR T ST erd
w FF & T R AR

d d )

L) Swi

HHIRIT (6.26b) & 3TIER

dL

E:T

ST o Sre el 9 | <@ € Tk STeR 378 ok
uftd: =uft fave o foru aea s el o shad 3=
Teh! W =R T T TavThdar € S YO 398 ok
oTfer ¥1 97 ¢ = ¢k | 96 L =L, + L, T&TL
faom (@feer k) 3R ®, T 1=K 2781 o qfd: Foit favg
& foag

dL

—z =1k

dt (6.43a)

dL,

dt
31q: oT=Q 1 oF 9a: Ui fave *1 = AW ok
AT IV HoT BT ek TR ¢ i L, =Tk,
IR (6.43a) ©

A =0 (6.43b)

d

—(Io)=1 (6.43c)

Ifg Sgea ool 199 o WY qiEfdd el e §

i(Iw):Id—w:Ia
dt dt

SR Gl (6.43¢) §

t=la (6.41)

FrE-Tfas el G ¥ I8 TH €9 U 2
ST T ok B

6.12.1 SRV HATT T FILTT

9 79 39 feafa # & fop wivia Tam o Gemn &
5T 1 qTUEe R HT Hoh| BH 3T fae=H &l T
39 A9 oF URd: UM dh HItHd Tl HHIR
(6.43c) @, A Te et ot 3= ©

L = Io = ST=0% (6.44)

afa fuuel o fow, et (6.42d) 9, Lo
TH WL A & (LT L FAN: L L %k
T §) |

IE I A YUMo AU THERW (6.29a) H
I &Y B S RN GaAT o GO 1 AT TrEm
SR YAl B | T (6.44) AR Sk Siie i 5gd
ot feorfeal ® s 21 1o it ok @ firet w6t ey
TE FAN H Hehd B Tk YHE FHl W S o
gl Aig T 3R W 1 FHH ¥ SWN IS @Y
3T T3 9 wfew i o8 i &l IS 9 g S
ol e T e ST G e e
&ferst fean & Tered| = URoTH e 87 SAueht i
el T2 S B AfE g 1o syenst bl fRY IR ok
T o S w0 el R W 9% S 21 U8 T
i feafa ® food o Gam &1 9o W 2
e iAo aen | wWU UG @, a FE
HUH 31 °h URd: ®iE dRI I STEU gHEl &
W 37 o 1 A 780 g1 Gonet i e @ ol
3181 oF URA: /9 ST, IROTHEEEY vl o o THH
Bl SR qSTell YRR o U A ¥ fawdia uRftefa
T BT
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L_’ “\ ““ “\“‘““
v
for7 6.32 (a) FIVT T S TET T TGRS FA N
R &3t cgeht 379 YAl B YRR A I
& T & St 8 o7 6.32 (b) IS 3797 FHell J¥I7 H HIvig Gam
o &1 &Y w@d g

Tsh T Hl hellsl 3R Tk AR 39 fagia &1 ufved el Jae <" T W de IO R €
TGEl AN IS F T STl Whed SR WK™ W o S g Geklt 10 SRHIMROl Weiv e h HeeH i B

qRIIT

1. TH ey 3¢ fie T ww fie ? fogeh #uif W 9d oM W oft Sk s 1 gl T Sk

2. T uH gg fie S fopelt fog W, o1 Ferelt ¥ o ergfeer feor e shaa wpoff wfa & e Tk 21
S fife forelt g ft feeR 7 = 9% A1l TR T FHIm A1 ool SR TR Sl IER F
IS |

3. T 7o 187 o ufRka: o H, 33 TIve &1 T&® H0 Ay o e ad § Tk gaehR 92 T
werdl € Foraent ohes @181 W feora g 21 ereifq i 3 3¢ T 1 3181 o ofred i @
HIU o R a7 foRiT W THE T

4. g wEmR o, fig w1 g wu R a0 W HH 9T 9@ S 2

5. IV 37 U WK T SHHT GRAT o0 =d6,/d¢ 7 3R 3T o ol 1e7 o rfewr et 71 Frora
e % wRa: SO % foru, R o F fRE o FrE B 2

6. T Uikl a T b1 R (A HE) TOF TH GRW T f5G9H g9 a x b forad ¥ 55 a1 i
absin 0 T 3R 39! fEen &1 JH fervred U= & fEm a1 C w9 % FE 5N E R

7. a1 o ofta: 9o *d 5g fie & R %01 1 W o v = wx r, SEir 31 R fau ™ R gm
forg Qw1 o Feeifer o oen |y 81 26 Ge, 5 fiie i ush o forg & IRa: 2 el sifres =
Tt o forq, e 2 &1 59 Tt & ¢, feer fomg o1 e forg ookt o w61 e < e @i @)

8. HVI & TF e 1 TN T U W fag @ fwt ferf wfcw e frafafed e sm
T HT TR ®

R = Zmiri
M
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Q.

10.

11.

12.

13.

Uil & T o SHUM o5 o 97 %1 BW V = P/MER for@ gand &1 781 P fehma =1 i gam
21 THUM % 39 YR T il @ A PR 1 gl germE T fag W gehfya @ ok gt
e o st 36t farg W g &) AfE e W et STed Sl I © Al TR el (Wi TaT TR
T T

n N o TR 1 g fog o aid: S de,
L = irixpi

i=1

n®N o TwE 1 ga fag o afid: TeT a1 9 S,
7= 1, xF,

S H R A a9 F, W, 6T T AR aft 9o i &) e o g e F: A
TU fof formel <1 il o sitel oe1, STt TRt ot e et Y@ ok srfeer e €, 0 <91 Wehdl
%. tint=0®:’

dL

=T
dt ext

T 3¢ fave o Fifas dqer o g o fag,
(i) @ WA Wqer | @, dofd, T8 W O S §d Sl 99 A €, S F, =0 T,

(i) e =Tt Hger W €, 19, T8 W T el Fel e 9 S YA E,: Y v, = 5, xF, =0;

forelt faeaifia o o fie 1 o & 9% fog @ foeh ofa: fie &1 $a Tecia so sl
I T R

forelt st < afRa: T g2 e %1 Sfeed el 1= myr? 3 R0 AR fohen S @1 SFef

v & 18 F1 HI A Y e 50 21 FOH BT TS Sl K=% I %

I O L
FHvfE 3 ® [T]

rad s V=WXr
HviE Ham L [MLT-'] Js L=rxp
el L T [ML2T-] Nm T=rxF
ST STl / [ML?] kg m? I=3%mr’,
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1.

Taemoia faua

et frm o MM o5 1 TA 10w o foe fema o sl 9l o1 99 eTawas et
21 55k fou e et fivg W oM 9Tt 9= Jel ®1 JH g =)
FU ok TRt Frehma 1 I Y, Sk SHHM S R AR T 3T S0 o o Ifd: SEeht
woft TIfq & ST~ 3TeRT Hioh foreR e SOl o e & T o= 1 Tk Swrh asheis 21 59
ook 1 Teh IEIEX0T, KU oF [TeRTI i T Sl K 1, SHHM oF 9Ra: fhm o6 o &1 1fast
TS K Td SoAUH o i TS el MV2/2 § e e B

K=K + MV?/2
IR TR o fUei (stan won o femal) o fau @n] g9 aren =1ea &1 fgdia f=m & o
foTe o] B aret =g o fgdia T g freml & SW e 2
g T &3 o fore foh ot o e o et hivia o afited &1 <, Hem R it
o1 SO €, BH 1 oheel vl o Tolq o] B ATl =2 o fgdid o 1 sireweenal et o qaie
o +ff 39 ¥ o WY AN G S foh fTR=1 /1 0N o a1 oc1 Seh! THeT aett Y@ o6 ST
& wd F 2l
el aed a1 YA Bl 3R el agd del S0l 1 Y el & 6 I § | T8 Bl Tehal ®
o Tk o g et B R gEd gl 7 et el gorgrH ® el 9ed 9ol I @ R 9ol Sl g
& R
I e aRT 9 YA 7 A FH™ W o I pet I vt 7 fag o SR ARk T2
forelt fie 1 e s STk ST s W Tl HUrd et € v e & fig o fafi= 9w w
TAM e 2
7% 3¢ fie s fraa s1e1 o ofid: 3o 9= @1 & a9 ff T sTavask el ¢ foh gueRt wiviia gam
L, IV 3 o o GHR 81| 991, 39 7 § afviq feafa &, Set fie w faa st o uf@:
U X @ 7 SR 9% w1t fig w gufia ot off ¥ §eW L = o @0 el & Sl 1eolt e %
ufkd: favg #1 e sl 2l

6.1

6.2

6.3

6.4
6.5

6.6

ST

THIAM MM T o Freafafed fivel § goie & soamm o+ eafafa fafau:

(a) e, (b) fafeler, (c) Been qen (d) =4 |

71 Tt Taug o1 %o ohg oevash 9 9 39 fyvg o ofier feor e € 2

HCI 319] ® < JRATuet o A9ehi o e gk @ 1.27A (1A= 10"°m) © | 39 379] o o9
o5 T T SYafefd F1d FITT | 98 T ¢ foF A 1 THT] BRSNS o TRHTY] T o
Y 35.5 T G B @ e feREl WHIY] 1 WHEd SeAHM SHeh AIHh W Shfgd el § |
h1E ael Topdl Faenet &ifasT %9l W GehaaH =t v @ TiaaE fhet del 2l o T fa e
2 1A = wel B et W R ff bR 9 <ied ol €, qe e (el + s=a) %
T g W1 el 1 2

TWMEd 5 a W6 b o o o+ IS 1 &5%c a x b & TRAT T =0 B

TUIEd o a.(b x ¢) 1 IRAMT H W a, b T ¢ ¥ T TARR THAF o AT 6
T B

ek 1, Toreen Teorfa |feel r o x, y, z &l o SR e WAN: x, y, 2 €, AR [ Hom
e P 1@ p,, p, p, €, % HIOMI Fa 196 1efl & e sreee A #f) wwisd, e
g 1 hael x-y T | € TAHH 81 Al HI01T Fo T el z-3fe@d &l Bl 2
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6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

< 01 f5H & Y 1 5 m T e vE d T W, FER e & erfie, fauda e
¥ wa ® ¥ 3uisd 6 5 fgwo frsma 1 qfew v dom g9 T 7, =) &n g fag
o TfRd: IO Fa of|

W AR %1 Teh STHIT B i, IULTUNT R a1elt & Sl § 951 6.33 H 3909 STIHR TeHhl
ferrrareen o T T 21 S g FesieR @ 9 0 HHY: 36.9° U 53.1° ¥ BT 2 m S
1 21 T o ¢ f 9 9ok T o5 I T d 6 HIT

T 6.33

Toh N 1 9R 1800 kg | SEh! 31Tl 3R frwelt 4 & ot &1 gt 1.8 m 81 361 Tocdl
&g, 3Tl 4 ¥ 1.05 m N8 ¥ THAS R gRI $Uh YT Tl oiR fumd ufedl W e
Elie el eiicais i

THH M 3R 5591 & Toh Wiee Sei 3R Teh 3 el W q9H i & o St @
T B S SO T FAfAd e o Ufa: S0 Hehdl ¥ SR el ST ohes | TR areft TRt
187 o | T T3 T WA o SR <A § ki STTHE HIONT IS I HT A2

20 kg SN 1 s 39 TAfcet ST 3781 & IRA: 100 rad s T IV =1 H UM HT @
2 | faferex =1 f5sa 0.25m T | faferex o oi @ Gag 7fast st 370 @ 2 faferet 1 o1 ot
o R o Herm 1 aiHTor o 7 2

(a) TS sTee Tepelt sfofert (spofferer) TR e7o-ft ST ISTsTl 1 STet 1 7R thefrh @e 2 | Ffolen
1 40 rev/min 1 HIVIF =1 W O FIA ST 7 | A S 19 g1l ki O faewig F
YT ST St 39 RFTe Sreed ol &1 2/5 T FR ol €, at 39 Feerfa o st wivf
<Tet 1 Bt ? 7 Wit R sfvfer w1 sl i sdofed @

(b) =& =WiEY foh /=l 1 UM T T Tqs ol STkt AR ol 1 fast STl @ aAferen
21 39 TS oo g2 39 gfg 1 e e YR S ?

3kg SEAUM QT 40 cm 521 o forel @iEet Tafdet W 1S 09 5o &1 W Ut T ¢ |
Ife W H 30N d 9 @ien S faferet 1 vy @ @ w2 W w5 e e
1 8?7 I8 WU R 39 TR | #E fdes T8 2 |

TRl HUlR (TeX) T 200 rad s~ T THTHH HIVIF A T W@ o AT THh 3919 5N 180
Nm 1 oei ol Ui 31 awash 8l € | §o o folq ofawash ek id hitsg |
(e ; =iv  Srqufeefd ¥ THEHM HiviE o g § 7% gufe § fF oot el 9 § | SRR
H TTT T et 3ot kT Arervaehal S ot el 1 fRed 3 & faw gt ® 1) ' Wi
foF 5 1 T&A 100% 2
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6.15

6.16

6.17

6.18

6.19

6.20

R frea aeft i fewan § R/2 B9 1 U RN 9 e &3 fehter fan w0 21 36 i
T IR GO F F% T Feth o hx ¥ R/2 T R 71 s1afeme fewh & o g w1 feof
A i

T 1R T & = oh A9 §-9R WH W 98 38 R Gqferd 8 St & 5 1 foaek, o
Weeh o1 AWM 5 g §, 12.0 cm o T8 W T o TR Tk W WA €l 9 45.0 cm Tow
W Gdferd e Sl 1 HiX 98 1 5quE 4 ?2

T I Tien, i A o S I dell R T & S9E 9 qgsh A S @1 (a) F0 98 <A
IR AN =16 | qell § TEAM? (b) T STHRI Th 90 W qghd ° TR I s gua om?
() T &, & forg o iR =2

2 m 551 & T o (Seel) 1 9R 100 kg Bl 7€ Th &ifsl B3l W 39 YR wlefeh T shiel
2 foF 9ok SoadM ohs 1 AT 20 cm/s B THh! Yok o faw feraen el wan gm?
RIS 3T0] T ST 5.30 x 1026 kg € 91 THoh w5 9 eld ToRA dreft 3R 9ok gl
AT i fieT Selt Y@ o ofreed el o Ufd: gl Sl 1.94x 1046 kg m2 €1 AF ifey
5 71 o T 370] 1 A =T 500 m/s B AR 3k T 1 TSt Soll, TAFRROT 1 et
Foft 1 < Fer B1 e1v) 1 SiEa wiviE S FE kit

T S 30° HIV T A Tl T Jeehdl g SR Fgadl €| 3Td del i qoft § Se o
FSIAM S %1 9l 5 m/s 2l

(a) 3T 06 W e fhaT SR Sm?

(b) 9 Tt qF e o H 38 foha gHa erm?
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