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Tt IR S STAR 39 G FHO T SHATH s AT

tmx, D MX,
S
(7.2)
ST x,, X,,...x HUN Bl FH: GAAEg W @ §; X
ff ST geferg ¥ W T ¥ Tha > (AR A
1 AeR TaHT) Heho™ ! SHed il & S 36 HEe
H n Ul o feTq foman o B1 e vl

ZmizM

T 1 el FTEH 2

T AR I 1 07 & ST b WXl T ol el
W Th HHAA § @ T B | 79 g9 39 aa § e 3
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m; +m, +mg

WWWW%Wm:mI=m‘Z=m3,

Cmlx; + Xy +Xg) X+ Xy + X
3m 3

X

Y:m(y1+y2+y3):yl+y2+y3
3m 3

ST T SFAM a1l o1 o6 fau @9 Fo
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MA=F,, (7.11)
Sl F,,, fem o woif R goreh weft e a1
gfeer = 2

TRl (7.11) Fardl € fo7 & & fdt e
&1 §AA =5 59 GHER A FGT & A [FET F
HqUl 5 3T obi5a 8 SR g4 AT T 39t
W IRIfYT &l

29 < fF soAuM o= &t Tfd o fawa § S
o fou, ot o T o STidfRes el o fawa § &g
ST e =feT, 36 Ied oh foiu B wheel ad
Al 1 & S HI STEIHRAT B

GHIH (7.11) 9= & ok forw g9 w01 &
e &1 wepfa e 81wt 92 e i
1 U HUE 9t € Tehal @ e E-aE i eaien
THIAROT T H[UT T oF FAsH g U §¢ 9oe o
B Hehdl 1 T e oft Bl 2R 3Heh Sreel Hon
o frdt off ypr &1 wfqdl @, sHE FEEE o
HHIRIOT (7.11) o STIER & 71fd S|

IR TR o fuvsl i THa F1 H /e
FIER | T ok S 376 g9 3! U o hTT i
TWE IER | ol hd 21 89 ! A K LS
WA Fa9d a1 6@ & 5eaqE s &1 T
T F TR B 3EF o, ww, R FEm w1 g
FUM IR FRE W o geft aeg Sw F R o
UM oh TR YHIE HEAT g

78} wrEfafy a9 fuvel | o aa o favermn
3R 378 I I o &l ok foTu STOATE oft eetifR,
T foTu g TI HIO1 TEl S T o1l 376 B I8
g O 7, for qd & el |, v fo we @
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B 1O UBd STuATE T Ugfa i Sifeer wwe o a1
T €, o', e e fafyr ot 9 e oft © fres g
(i) U g5 fuve =1 foesd =off fa o e, () T wE
e 1 fTEer Folf o TR i Aiales il &,
T T o1 TR Shich THS THAET ST Tkl 8

y
Je hT
Rreopil:ii e ars
N\
//-// | \E;‘
N
NG Lo
\ 1 A
: N
o X, b'ad

faa 7.12 & 987 & @USl &1 00 &5 faewie
& s ol I WAAIHR 99 R =Terdl gl
g S 59 W98 faesle 7 8 W
o]

o 7.12 GH0T (7.11) i TIL FHH ATell Th
3=l SERENT B | 310 Tt WeerashR el T werd
T3 Th YW gl H B F Thel A Ty o 2
ORI ek oo AR el © SEfeTy Sehl S|
o ! TG W IS GHE e Al qer iR SHeh
QUel W @ A Fdl d8d 9 faehe o a8 ot
o€t & W faehie @ wgel o, =i geat i et
IA| 37, IEA I ok A Y& F FHAAH B H
AR Y fawme & ag ft 9@ 9 war =
faere 9 g &1 feafa o g

7.4 HUN oF & &1 T@T AT

SRl ] B foh W e &bt qReror &3 aren
EC
p=mv (7.12)
3R, Thel w1 & foau =ge o fgdia fom 1 &m
Hisnfas W | form wehd ©
p_dp
dt
SEl F 01 W SYRIfTd ot 81 372, 76 86 n 0l o

(7.13)

T @ W faem & fSeh gomm %wEe: my,
%,...mn%ﬁﬂéwmz Vi, Vo, s \'g %IW,W
I foraRd e Tohd & 3R 39 W g o off o
B hd T T8 FU H WE G myv, , TR FI
EakceiRksCul mZVZGﬁTS@WWW%i@?{
Fam st €

NN o 39 R T o W& Foll, Tha SO
o W Fa % FiEw A F SR

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

=m,V, + M,v, +...+m, v, (7.14)

Y GHIHO S FHIH (7.8) ¥ ol HE |,

P = MV (7.15)

3Td: U & Teh [T T FT 3G G, [
% ol FoAHM Ul §H FeAHM hw o AT &
Tk o SRR BldT 81 THIHI (7.15) T 999
e 3Taehed i N,

P vV A

dt dt

HHIRIT (7.16) & HIRT (7.11) i ol v
™=

(7.16)

dp

E_Fext (717)
TE 2T o fgdlq (99 & w7 8 S B &
fierrg o forg e foar 7 81

Ff Kol o fore fpm W o aed sl &1 A
I B, A GHIHI (7.17) O STER W,
dP

dt

37d: STd Ul oF fhdl e T o aed Sell
IR I el € 59 TR 1 el W "ot eR
T@dl 21 T8 FHUI o Tk FhE & fou any g aren
i Gom o TE 1 W @) S (7.15) %
w0, 3qeh1 37 g off g @ R oW e W @
I Fol A A YA B 7 Al THh FoAHH HR H
o ufafdd T2 g (39 1A | won o R @
ST I T BH THRN I8 91 R Feiil fon e
1 el FeAHM 3TeR el 2)

M <, T o1l el o &R, 1f9 37 5l &
TN S AU Teh TR R AR i 8, foreht ferfere

(7.18a)
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FHU1 T THA-U FHIET et & Fehar g1 R off, af
T W @ Al Fa 9gd 9 Y B dA SHE
&5 - U & I 7, 1fd, GH HU B RE
TG W e W@ 99 W w2
qfeer FHRT (7.18a) A sifcwr wfienton o
Ieq §, 9 8-
P =C,P,=C,@MP,=C,
TP, P, P, %l TR Wl WiEw P o, HI:
x,y T z fEen @ s9@a ® ¥R C,, ¢, C, TH 2

(7.18 b)

He
He

CM

— > - —--> Ra
Rn
R
a \‘Rn\

(a) (b)
o1 7.13 (a) TF 4RI Y% (Ra) T STY&IFHT gcieh AP
(Rn) TF T 3IHT-FH T (He) H fa@iea gtar
81 e &1 5o78 s GEld q 8l
(b) STEM 5 FT [EeR 35T § 391 9 FH7
(Ra) %1 for@e| 3T Sc91 §U %01 T TR
F1 faadia 7o o wfowr g 8l
Teh 3TN o B9 H, 37, Feaw o A S
fordt wfqum st Ty o feamfeea e =
forIR Y| eaw o1 s Tk 1e oh e 3 Th
3wl 0 § fa@fed el 81 e-%Re oot R o
3iafeh et © 3R SH R FAE I8 o 0§ a:
T3 1 el TWF GaT, & W TEet 3R & & o5
T @l 2| faged § 3= gu SF 01, Y&
ek TF sTewT-v, fafy= feeneti 39 &R <o
& ToF Soh SoAHM o 1 THA-UY Tl o Tl ©
59 W afad 3 9 9ga go e Tk Tfaam o
(fax17.13(@))1
Ife &1 Tk UW e W9 U 36 & Wi i <E
o gomm o feR @, df SoH wHe Ul i TR
eIt Tt fear aedt ©; Sca= g SH U1 T
%1 forodia T & 29 wehR TIfewH B € foh et semm
o feer @, S o 7.13 (b) & swifan e 2

- 7 =~ 7 S Sl
A A R
QU ©
< <7 S,
2
(a) (b)

o7 7.14 (a) 9] e/ F77d 31 78731 S, WIS, & THT
7Y, S FHHY: a5 3@ TF gaqd @GN
TV T &1 ST FFEA %= C GHIN
g8
(b) 3G IR} 1T FT T <9 559877 5 C
feer &

0T k1 erTa Helell sga S wHEet W SE $W
TaE T fedufRs g deadt wwen § v w,
AT o HIH-ThH 1 STURT, SAHM-h= o TH
o S w1 SEE B R

Giifeten! ® JAAA (IRAK) A& &1 9141 S TR
A\ 91 1 AR HIE e oA T @ & A R gfma
e 1 AWM S Teh HHKI-HUl HI W& doldl §
S o 7,14 (a) ® <t T 21 oA W 9EE gomH
el A e % T uY of <ei T E; A !
Sifedt fe@r Ted € 9 79 599 s & % U <@
A &H U § fF A S A $ouE e o IRd: T
TARR Y W A € Sefh geaEH o fer 2
M <, o <1 Ae73 i JAIHR U o A o fquia
ol W o @ 2 (F 7.14(b) | 39 TR T A& A
T g q it o w9 i g @ ) sere
= B WA W@ H U G (i) SOEE B %
IRa: A& T IR HeEMd

ST 3 SIEH G g2 7, o b & whed
FI T T HT FAHH h BT T IR G Fs
& ufd: fad | ST #eh @ TH I ISTART
Tt © foed fm &1 fd &1 g9ee | "
firerdt 21

7.5 & WiEwN o WY O
T Wil Td ifdes! | Sk ST ok fava H§ ggel
Y & S € 31 6 (R, S, wifek) W e/
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gfeen o AT U wT qRATT FT offl TH Ayl
Aifger fer, &, < afew uiE, oo e fowemmT &
AT UAEHA gR qRIfa 1 S )

3@ 'Y I GEl w1 UH 3 YRR HT A
wRenfod S e Tfer oH 21 ol Tfa § FeEta <
Tecqul AT, Se1 St ue Shivie Hont, wiker o
@& w9 H qRefyd w1 S 2

|fEyT U i gRYTET

T Hewli a T b 1 WY [OFEA Th TA HEI ¢
i) e afE ¢ = absing ©, S8 a T8 b FHI:
aTd b o URAM ® 3R 9 Wikw o o=
10T B
i) ¢ 39 qA % Aferee € fSata Tt b s §
ii) If% & ek FRToTe U= o IR SHeR W YR W
o sHe1 3 a T boh a1 | B AN o 9
qel o STfiereaq & @R ffe ofid 1 a @ b A
SR g, ¥ A e e d e
<feroTerd U= 1 e fem 7. 15a ® gwifen @ B
IfE 319 WE a T b o T o 3ferEd @
o 9fd: T Sifes 1 *1 Il F T YHR HIS
% 37F T a ¥ b 1 AR AT =, T9 39 T AT
el g TSl ¢ T fEen saren St fo= 7.15b
It T R

->
[c]
I
»
x
c

o~ — > - -

(a) (b)
fera 7.15(a) <1 Giewl & qiewr oA &1 5o fFaia
FXT o fore sfeomed 9= &1
(b) T TUEST HT e T o fow sifeT
g1 &1 4

Tife g1 o 99 & W ®9 A 39 YHR F
F Gehd € : 310 TMEA Ty FT U B a Wb HI
3R Gehd Hd gU Wiell| MUk et U S 1 faq
¢ &1 fem sarm

IE A TG =eY foh a 3 oh = 31 07 a7
21 517,15 (2) Toi (b) | 379 © 101 @ <900 T €,
T AN (360°- 0) T Wi Ml ¥ 9w o
7o\ @I 999 a Ta b o 19 1 Bl HI0T (<1809)
et Fram e =few) =@l T 6 @

Fiifer |fe oH §, TN e FH ok T wi|
(x) Torg =1 ST fohan ST @ Tfere 39 oM i i
oM ot wed €
o oM 3 T I Al 1 AW oM wHfAtTaH

5o 1 UTeT YT © SIE1 Yl ol T € ab

=b.a

=, 9w A wafafma fem @ aed @i
EI'T{HT?H?AH axb xbxa

axb T b xa s IRA F91 (qbhsing) © ; 3N
3 Tl € 39 qol o AfWereEd © EH a T b
formM 21 oifehd, a x b o T <faorerd U= il a @
b 1 3R SHMI €1 & S bxah fC bW a &
R ufomed: 3 < afew fauda fgon & g @

axb=-bxa
o TfE UM 1 T Y=k 0T & THHT Y-

FIER| WA o Aad (A 901 ° yfdfars

T W) BH X > -x.y > -y FR z — —z THeld

& ufomeEy geft afew o eradl o fog s5a

Gﬁ%ﬁ?%ﬂ%ﬁaa—a,ba—bli@ﬁﬁ

e § a x b w1 1 Bl 82

axb—(-a)jx(-b)=axb

3Td: Tedd 9 a x b &1 fag &l ke
o 3y U Wicw M & O Tw-AR W ot

B &1 e

a(b+cj=ab+a.c

ax(b+c)=axb+axc
e THc=axb ol A9 & ®Y § o} forg wand

21 3ok ToIq B o Wike [UFEel i SR

SIS BRI ¢

() axa=0 (0T = TR T, A = qRwm
oAl <L )
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Wed: UHl 39U @ i a x a 1 GRAT
a’sin0°=0!

TE9 B9 39 IR0 W wEed §

ixi=0, jxj=0, kxk=0

(i) ixj=k

&M <, foh §x j 1 90 sin 90° 11 7, Hfeh
i 3R § S 1 aftmor | 7 SR SR o= 900 HI
Tl 3T ix j T UHiE HiEw 21 i 3 j ok A *
TfieTraaq faomed U= o FRmER A & @ 3
Tefud 7Te Tehih A k ©1 36 YRR 319 98 off 7
R Thd ¢ T

jxk=i 3N kxi=j

qie U o %A fafHEa o0 o STUR W g
FT Thd &

jxi:—f:, lixj:—i,
FH 3 fh IWe 9w OH =S | AR
1,j,ko%a w9 H o € af Wi U e © SR
g =hia 9 W 72 @ B df |9 oM Fomes ?

Ad,

ixk=—j

axb=(adi+a,j+a,k)x(b,d+b,j+b,k)

= axbyﬁ —ab,j- aybxli + aybzi +a,b j- azbyi

=(a,b, —a,b, )i+(a,b, —a.b,)j+ (a,b, —a,b, )k
IIRIFT sleh W hid H SH Tl Aieel [OHTal

1 SYANT fha Bla x b i eI HTH ol SHsTeh hl

T T featfime (Orfoer) & ®9 o forg gehd & S
qE W T AEE 2

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

b = (- 2i + j - 3k) & IRV T TRV TEA

[W7.4:¢?wﬁ?ﬁ‘ a=(3i-4j+5k) @
1T BT

&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

21 < fF, bxa=-7i+j+5k |

7.6 HIVHT AT 31X THRT IWT a1 § Faed

TH 319N | g 31eFH i o hivie ot o 7, 3iR
oft fq & gHeRT 0 gfivekT 32 79 I 9HS gk ¢
Hot i o fIue 1 Y&k HU Tk JARR 9 TR Ferd
21 FRgt o1 1 @A 9 SHek HIviE o9 o Geifed

vy

f77.16 T R 1&g & 9Ra: qo1 LR (z-) 3787
& TRa: ¥Ad 5 fYU€ & fHd w0 P &7
FAHR T T T T BT =5 (C), 3787

W srEfeerd g
BIa1 81 57 <1 TR o e o1 Geel Toh |iew oE 9
e 2l B WK o o fawe o e fusel s
o wer 2
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ey Tost 7.4 T <@ SE SW SdE TR,
et 35 fave =t we fer o131 o6 ufiq: woff wfa +,
YU 1 Yeieh U1 Tk g | Tid HLal 21 3 o7 38
& TEEd gHAd H B € e o o1 % S
sraferd g &1 fo 7,16 ed fem 7.4 1 fR @
T € ST T FEeR (2-) 11 o ufd: T, 3 fuvs
o, T fafyre &0 1 fag P W g9 g1 98 &0
T I S € ForHeRT ohe €, 311 W feord 219
e r 2, St fag P Y 181 § oo 5 71 fea o
& P fag W 01 &1 Wig an |ige v ot gt 2
ot fon 99 & P fag W Gt T Tl W &
TfE 2

T foh At THA A o W H1 T RAfa PR
(o= 7.16)1 &I PCP', At 999 § & & &IV
ORI AT AU B1 At THE § R0 1 3 i
AT AG/AL B S-S At T AF TR g G
T €, SU AG/ALHT I Teh HiHid W WIwd hidl
2 S P fag W 01 1 dreerfores vl 3 de/de R
eI IV T h B9 o W R W & I T
o @127 9 B9 Wd € for Yl o e w6 ufmn
v TE BV AT @ o o= Fa Th T FHIHWO
v=0rgW Y& & S T g, &l - 99 HI
e 21

TR @ f& fedt few o oeor o owHeRTm
v=or 3g fIve & Tft FU W an] B T o fer
g W gt W fem foredt o o, et &0 W,
i v, B

v, = or, (7.19)

7gl ot geehieh (%1 WM 1 W n e ol €, STl
n fvg & e Hoi =1 @ 2|

g W fog w0 &% fau =, 3K zEfag
V=wr=0| : ¥ R @ w01 W@ fa =W
F| THY I T B @ foR oet feer @

M < fF g Teft S0 &1 TEE HiofE a3
o 21 safeT &9 o F1 R fvg &7 H00F 7 7
gad 2l

oot fUuve &1 Y5 IR T 1 Sifcs
g4 I8 I 3 39eh gt 1, R (T T e W
T 3 & T §1 g6t W, Y il i 3 forw &
€ THd 8 [ ol 3T 7T &1 W fyug & gt #o
Tu FHivig S & gAd §1 e € R fer ey %

fq: TAd 3¢ fave &t =ult fq &1 7% Afeteron, g
yeE] § (S AN 7.1 | aqrn 7 @) fuve @ e
F0 TH g9 W A w@r © R T g9 A ok
AT et | feor 2 ¢ foreeht s 31 W B 2

TR 319t ek ob ferere @ UE ovren @ foh i
a7 ek Afe UK B) fohg 927 7 7, foF e ww wfewm
Tfer 21 79 39 A2 o gHLH a1 gfie & foaw #E ach
T 3, TG Fg A X Fol| T Rer 1 ok ufia:
Ui, hivita 9 wfew, g S1e % ST e g,
3R 39 Gon o Hoha sl € e wh <feromed o
3TN 9@ Sd Wk IMH i fve oF FoiF &t foen o
TR ST <few o 7.17(a) | 39 |fewr w1 i,

, SIET S S T R

)

far7 7.17(a) 9% Jf&romerd 99 % W09 &1 9v€ & FUH
! faem o gHE SQ 9 99 FH0 S e B
feem 5 rt 5@ Al v o g &1 faem
(ararerd =71 sfernad) sge at o #1 e
4t gger ST

fax 7.17 (b)  FIV0F 7 AT @ 1 o0 fFeR goiq
3781 & T &1 P farg W feefa a1 7
T a7 v=@xr 9 o W@r I
& oTEe & SR HT 79 g9 W=l
2 399 W @i+ E e @ &

s 2
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W,W@Wmer & 3F 9
qug 3R T fo6 =@ 1 o e 2| 5 7.17(b)
1 3@, W 99 qf fo7.16 1 & W @ W, 78l W
U1 P 1 9 I ok foq ey s e 21 fo
feoR () 3187 & oTfkw TRV 0 3R ga o5 0 &
et 3¢ fave o fag P 1 feafd-afser r = OP @i
T 21 e < T gt forg 1 g ote o S @ W
T R

Ad wxr=wxOP=wx (0OC+0OP)

w1 @x OC = 0 Fifh © OC & IF 2

Ad: wxr=wx CP

URET wx CP, @ % ofFdd €, a1 z-3187 R ot
TT 0 P g 9 T I i 531 CP W | o7a:
TIg g9 o P fag W G T el W & erfew R
® x CP 1 TR 0 (CP) 7, ik o Td CP Th TH
o e €1 g8 CP &l r, | WR¥T s =g difen
Zheh 3 OP = r o GRHl § §99 &1 fefa 9§ o=n
T Hah|

W:mxr@ﬂ@ﬂﬁ?’l%mw a)rl%
IR et faem w01 P gR HR U g9 W i T
el W@ & ey ?1 = fag P Wiy A wfew
1 afEm SR fEen 81 er:

V=@XT (7.20)

ard H, HHIRT (7.20) 39 38 fyvel &t goA
T W oft @] Bl © S uek faeg o ufid: gAd €, 59
T w1 T (97 7.6()) | 36 TE o #wel H,
r %01 1 feafq afge v s € =i feer fag 1
T fog @t AT T B

M 3, fF 59 FIE a%g T 2R 3787 & URa:
07 FA & al gHT & G Gl o #1 Rem 7@t
qqeidl| &1, SqehT RATT &9~ T aseial &l &l
iy =9 qui & T § o @ IR SR e
3l G99 & G 95eId ® Ghd 2l

7.6.1 HIUT <IT

3o e fean B for & w Eofl fa Heeft steree o
off ST T 3 oel ® € 9 we g ST Tl
T Feefl 31T i M g o 3R foeeh aR o
e w9 wel-wifa oRfed € s g 5 i

= AR T g foreend  (Ar) iR 3@ a7 (v) o
g g golt Tfd # i fowerdd (0) Td wivfta o
(®) F1 SFTHROMT 2| da F8 e & & fF 59
B T TIfq W 3@ ©ROT ) o qfiedq s
@& ®9 o gRenfid fran on 99 & ot wfa o wiof=
@O AT gRenfud ) o HIviE @R o
RATHT, GHA F WUET HI0NT o R i & o ®Y
o T Tehd B A,

o= do

dt
W&{”ﬁﬂ%ﬁﬂ?%?ﬁmﬂﬁﬁ(ﬁﬁ%ﬂ'@aaﬁ
faon ot feer =hf sw fofa o 99 wfcwr g
e Tefehtor H wgel St € 3R g9 forg wehd ©-
o =99
dt

7.7 S STTYUT TS iU HelT

TH ST |, B9 SO U = URE | ST
Sent ) wfee & e oM & &9 F Rt foman
ST €19 e, S ww <@, O ok e,
foRweRt gg fuvel =1 fa &1 fad=" & o @ga
Teequl ftert o1 Fedt F

7.7.1 T HUT U ARITUA ST ST 30T

& dian 7, o fordt g fave =1 i, = w9 ),
U T LI T GASE Bt @1 afs fave fad
formg o1 ol Y 3 oA feR 3 A v S ot
Tfq gt B BW W ? R Rt aeg a6t wiaa
el | qRedd @ o fag (a1 599 W@ @1
U W folU) 9ol i SAEvEhdl el @1 de
e 999 e 33di € & 5ot 7fd ® 5at & oo
w9 A T 22 s e ferfd g 39 weE 1 SW
e o T 3T foRdl R &l @ie a1 9] L
I I GR T 3¢ fIue © S el @ B O
el Fealer 218 o URd: T Gl 71 R H HH
I §2 € Al w2 € © foh W dqeh <earsl W oe e
T SR 4% 1 5| Gehd1l foheg, fRet off o1t g
I & foran < Gehel e, TG 2 21 Feell @ oA
Al Seater W@ R o oTel o, gR 5 i ot ol
T g &1 HT Tehal forq forelt few T afimmor =
A S §R oh A6Y fhAR W SIe I S @ I8

(7.21)

(7.22)
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ER 1 YA | Hed fish goret e g1 st wfa o
ot 1 9RO € T, oo, 7@ el 3R hy e
ST ® Fg off Heequl e 2

it fd o 9t & THged U FeT S ¥ Ee!
U (k) stean o ff el S 8 (B9 5
AUl SR ek VISR kT TR Uehtell AT H|
Bl BH ThA U1 o T WA § A ST i
RS <71 o1 H T STIAURON i ST agIH HUI 5
e 3R 3@ fyvel o faw @y i en, goi wfq o
Tk SR M Alel GRadd a1 3¢ fave o i
O W 3R] Gae ot S|

e 7.18 rg=rxF, T390 & ofeaq & ford r wd
F 2 sit gt o sforad o7 & fram

BRT ST ST Gt 81

7fg, p farg W feerd fepelt 01 W oet F o &1 31k
7@ fog 0 & ame fag p o1 feorfa wfcer v =1 (Fom
7.18), @ o1 fog o WUE HU W T a1el 9 Al
sl frefafad wfser oAwa & ®9 § gRefua
e s

t=rxF (7.23)

I e T W AR 71 5T Toha Fog i
ST T Weh 38R 7 27d €1 ¢ 1 URHl §

7=rFsin@ (7.244a)
Sl r feafa wfeer ¢ &1 9@ =it Op #1 o« €,
F, 9 F o1 901 @ @1 0, r Td F o o9 ol @9
101 7, St fes o <witan e R

o ol T Tl g3 M L>T 2% | 56eh! fommd
e B S 1 3R ST i1 9y, 78 s 9 faerepa
37T fifeer T 81 =t sl wek wfew afen €, s,
w1 T Afew TR 1 I el w1 S.I A =g
HeX (Nm) 21 Fot @ T @ for 5at sl o aftmn
1 &H fora wend &-

t=(rsind)F =r F (7.24b)

qdq r=rFsinf=rF, (7.24¢)
Tflﬁq:rsinewaﬁm—i@aﬁ%ﬁ%@
g It T R F (= Fsing), r o oo fgon o
F &1 31999 8| &M < & S r=0 A F=0316=0°
FET 180° el 7= 0 | 371d: AfE o o1 IR I =
I I 7 forg R 9El 7 A 9 w1 R @ ga
g @ ToRd! & df ot ol = @ S 2

STYeRT & 39 91d i 3R S =16T foh rx F
Tfeer U B o HRT S Wik o wfkw e o
Tl o1 39 W o @] e T ei: AR o i faEm
I S AT o 5o et fem oft St @1 S
g A% r 3R F A H fEen Sore & S dr 9
et ot e o g ufterds & B

7.7.2 & T ST FHUHT HAT

S T SMEUl, S kT YN GAqed €, i o9 &
FHolg o, g gam w1 i gaged @1 wed '
Tehel U1 o fafiTe omel § Sivig Gam 1 giefia
FH1 3R Tehed w1 1 Tq & <o F gHRT ST
G| q, HIviT Ho w1 gl #1 3 favel afea
Full o fTml o fag @] w3

I ol w e & HiE o off ww [
TUF 1 TR B (W) HAT T Al % g 2
T9 A9 © RO HelT ki QRSN T STTHA T ST
kel 21

mWﬁTpWWW@WFﬁm,W
fag O = @, foent fearfa wfewir =1 79 4o fog
O o 9UY T§ FU H Hoig Gorr 1 FAfarea
GHeRoT g qRATf Bhm-
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l1=r p (7.25a)
U HaT Figer i i @

el p |iEg p 1 URAOI € qAMO r TS p & &=
1 T I | TH GHHW H) 2 fora Tehd B

[=rp o np (7.26b)
ERRE (= r sin0) AT paﬁf{w%@aﬁ%ﬁg
¥ oreq g € g PLEPSING) o o ey feem
Hp &1 3f5ad 215 a1 4 g o g3 @ (p =
0) A & A fog W B (r=0) A & p &t fwm
@ o fog 9 et 76 = 0° A1 180°) 9 TH
3Tder Y Tehd € TR HIoiE e = B (1= 0)1

Jifqer Tferat, se1 et T v T H
Tequl TRENE Hed ¢ 9% Fay ff 99 & Wi
T & = o G H YN qOGed &1 Thal H
% T3 H Ug Hay a0 i o oW ¥H 1=r
p I T & SMUR W EEHfA F T,

& Lirxp)

dt  dt

TE AR °h Sk W UM ok TFhe hl HaH
IETEK

dr dp

i(x'x J=—xp+rx—

aT PP dt

e, 01 1 AT v=dr/dt T p=mv @, @
dr

Exp=v><mv=0,

Fifh 3 TR AW 1 A OHARA =
g1 &1 @, 9k dp / dt =F,
dp

rx—=rxF=1
A+

d
—Ir —
;dt( xp)=1

da__
a7, dt (7.27)
Aqud, fHEl 01 & iU T H 99T o 91
€ el gRede i g W I g A oh
TR Bl Bl FE GHEO F = dp/dt, S TsHa
FHO H WA A o faw <A & fada faw
1 ST H B, 1 YOI GHGeH B

wEfera o Ufgd @ At Teh wam
(I HAT TS S 3T )

Tsh giefed
() %1 ufear

wifere, forgent
\, O qE SR

EISSREEail

g S WY
A B < g\ a5 fas1 @
T T R
g0 o FA
fiAT@ B
TH-TH T
| S eI T §Y H 39 TR Thied R
i SEAfeR |l SR 374 Th W& 6l B 1, d
o g S| 379 T 219 § a1 5l 1 The
T ied 1 HrafeR WA gL W o1 § ThRT i
T TS © AR o R T W &I, A B @R,
A T W Big i e = E ©?

ufedn e e qd B YH @l © SR guh
Ui Tel 39 Wl A o uRd: JH € S S
¥ wshg W@ 1 €H Fed € T afed 6 sl ster
T v AT T A ‘Jﬁﬁ:w (Precess)
EZcl
ufed o i 9 HIviiE GaT Hord e 71 5

IO ForT i fem T4 HICI @ 39 A qfed
! Tl A 1 GEEd W OFd € Al Tk ool Sl
H H T (TE BH ATk SN Bed € T A
G fo ae Sl Y S g @ SR sEent fewn
1 €2) HIVM ol R ot el o gl o, ufe,
T <A R o q § oo 318l o qd: T
T O €1 T G e i ey

TN o THeRTa T 91 STTYUT T wIviHT Hal

Fuif & foret freem =1, et fw T fog & ufta:
e HIVIF Gol A H o AT §H Tha & ok
IO Hal oF |G AT T TUAT HIAT A1 3T
nW%ﬁW&‘m,

L=1L+L+.+1 =>1
-1

R o i

i U R HIVIF HeTl BN,
1i=ri o
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sfrfeeht

ST, r, fku MU qa fag o W o w0 @ fefa
TR 7 SR p = (my) ST F FH [WF FIAT 1 (FH
1 FFAA m, T o v E) | F ok T
0T T i gH e for@ wehd ©-
L=Zli=2ri x P,
z' (7.25b)

Tg TR (7.25a) H & T THH! HI &
T skt gReTT k1 N o AR o fau feen
IH TR 2

RO (723)3ﬁ'{(725b)7ﬂ3"‘3@ﬂﬁﬁ?ﬁ

dL d

o Tt *—Z‘

a "l 21 f (7.28a)
Glﬁr{,iaa?mﬁgﬂﬁﬁwaﬂ{“f%;

T, =L xF

@ HU W H Al §A F,, 30 W FH ol
Tt area wet B wd frE % g Sl g 5
U T R A AR oo F s | A
AT, 59 ot o MUl | aed wd A 5@t
o FAMEH i STAT-3TET HT Fehd 2|

T_Zt:Ti_Zi:riXFig{,qh

T=Tey + Tint

ext

_ ext
Text - Z ri X Fi

&

3R

_ int
Tint = Zrl X E
i

7|, 9 9% =g &1 g e
fr fem & fogl  &ol o &=
TR B ¢ IR fauda feon o o €, afew
off A =e foh I 9 g HN w HAW et
@ % Y d 21 36 feufd § erfafien wwl 6,
1T o 9@ ATl | AR I ' iR,
Y& foRan-vufafsean I 1 IROMH I SEel =
%\I Ad: 'rim=03:ﬁTS'F|'r?ﬂlr=‘cm

SfF TTLT g (7.28a) ¥ Fred

frherar &,
av _ .
de (7.28 b)

Az, FUN & (RG] [T & Fo FI00F G477

TEF % ST79R & arel TRadd %1 X 39 W SR
S & ST (T T T ) & ke
a7 & e gt 81 eI © T fm fag (wf e
i T ) R e O e e
ST & SOt o qid: oTel St Sl kY O i St
21 G (7.28 b), HUN o Th™ o AMTehisha
F0 H gHEE (7.27) & 2 T f eAm
1 o1d @ TF TH w1 o HHA § Al =l
AR ot SO 1 hIe Al &l Banl Feehor
(7.28 b) frAfafed wdwo (7.17) *1 ot

T 2|
dp

TR (7.17)

2 ] foh i (7.17) & W &, T
(7.28b) it %o o | Fwmi & faw @ S
¢ W' 9¢ fyvg gg & = fafa= wRr = i 9
JH gAH YUH HUN hl HhA|

RV WA ahT HILIUT
I ¢, = 0, df THIF (7.28b) © T §
dL
—-0
dt
L = 3<% (7.29a)

31d:, HUN ok fhdl @ | IR Fa T@
g el AR I B A IW R A w0
fra gam wifera g © ereifq TeR TEdl B1 G
(7.29a) < 31fEer GHisHToN & GHged |

L =K,L =K, @@L =K, (7.29b)

7l K, K, T K, /=0 ¢ 1 L, L 3L,
e HIVE Haw Wfeel L& Al x, y T4 z faemet
o fertifsrd e@@a €1 98 ®ed T o &ivig Han
e 2, gHent g ot red € TR A A st oft
Tifera &

GHIIT (7.29a), HHIRIOT (7.18a) AT o
% & & Fa WA G o GRev o e,
ot THqed B GHIHW (7.18a) HI WE & oW
e fefal o saeh ey €1 39 st o
F© Ua® STIYAN i §H == H|
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> 357EYoT 7.5: o fag o df@:, 9 7i + 3j -
5k 1 9@ U A HIWCl g 99 H0 T
ol B Seet fefa wfew i-j+ k ?

T r=i-j+k

I F=7i+3j-5k
gameet T =T <F g o o fau g9 feetfide &
Exul
i j kK
1 -1 1
7 3 -5

. —(5- 3% - (-5 TNj+13-(-TNk

or T=21+12j+10k <

» 3TTEYUT 7.6: IS, foh T=R-a71 9 9oid Tohal
Fu &1 frelt fog o afa: wivfta Fam gt
L T oh A =R @l Bl

g7 : Ul o s &9 PfoRdt w01t W, v a7 @

o1 @1 81 B, 39 HU1 %1 HIUNA Ha, W fag
O % TR F HIA =T

=
\

7 sinf

e e |
o

©)

fax7.19

HIT FAT 1=1 nw%l%WWmvrsine
2, 9810, r 3R v & o= %1 &0 & (IfFu f97.19)
| TR w0 SR % W ST feufd @]e W@,
fire oft, v &1 fagn @ o2t o wdt @ SR sEen
OM = rsin § 3T=R 2|

151 5o, r W@ voF da o sIfversed, I
& AW FT AR W g T 7w e off T a=erdh

q:, 1 1 R we foen aE wdt © e

ey 78 W ¥ N HU W HE W G
AR =2 <

7.8 ¢ TUusi &1 dqem
319 g9 AF HUI-Thl o a9 g favel i fa
R AT A higd w

agd, Wl T gg fuvel W oawn o« o
1 9E B 22 (3 ¥ = fawie ‘s’ w1 =
T HN| TG TH AT T FE A, §F Al a&I
Tl 3R gt SO U & SRR w4N) | 5, Rt
Tg five &1 TMTdd TomeRer § IRedd @i €,
1A 3 FHH (7.17) o IR, Tk el @i
TaT i qiEfda s €| ifeRd, Sl 1 98 THA
T T B AR favg W o E are e ol S
fem=r 7 & @ s &ww, 3 fave w1 yoff wfa o
TREdA B 27fq fIve &1 e FiviE Horm wHiemm
(7.28b) o TTHR TR

TRt gg e =1 A e »i e@wen | 0@
1 &AM WA o WY A 98l 81 9 39 fyug o
T W@ @R B T RV @07 ZHeRT Aef g
(1) favg W A el Fa 96 A Fal w1 AR

a1 I B

n
F+F+.+F =%F=0
i=1

(7.30a)
Ffg fve W T el Fa 9 Y S Al 39
fqug o W& AT | 9 o 91 his e
Tt T WEHEO (7.30a) fUvg o TumaE
e w1 9 B

2) Fa 9@ i, AH Ig-fIve | o o
TA-SEON 1 W IR I BT

1:1+'|:2+...+1:n:i1:i:0

1 (7.30b)

Ifs 3g favg W ifad o oa el = @

q STHT FA HIVIE G GHT F G TE q€AM|
Tt (7.30b) fuve o Foff Hqer &1 o B

d9 I8 T 32 Tkal 7, TR AR 9w qa fag

foreh Iftd: SO 1 TOMT 1 T T S<el S, @

it Ter =1 I Sgert? e fe@man <1 g € fw
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It frdt g8 fuve o fau ToHada 9ged &1 I
THIHIO (7.30b) AN F € 9 39 W qo fag &
TIALT 1 h1s GHE &1 BT Aiq Tl dqer i
6 39 o fag &t feufa o s fai 781 st
fSrer afta: sl faw mu € s 7.7, § o
(A T dqed |, fret five & ) & o
Al 1 TS Siign) o fafire mme | 39 997 i g
I S| nFedl o foe 39 aRom &1 2us s
W T ATk 1 o fag sig o T 2
i (7.30a) TH GHIHIT (7.30b) A &
Tfer TeiteRTol 81 30 9 edeh < stfaer weteReol o
TAqed &1 WHIT (7.30a) o WA 4 GHiHO §

zFix:O,zFiy:OQEf zFiz:O(7.31a)
=1 =1 =1

@l F,, F, Wd F, o F 3 %0 x, y T z feom
o foaifsra eferga B 36 YR, |t (7.30b) f5=
A arfee TRl & wHged €, 9 ©

n

>7,=0 Y17,=0152.7,=0 (7.31h)
i=1 i-1

el 1, 7, T 1, FW: x,y W z o g 5@
et ¢ o T g

HHI (7.31a) T (7.31b), B0 TRt 3g fuve
o ek Hqer o Ty STEvas B UH 9d aaqd 8
S T TR o SR [ TR w4l | agd o e
o fodt fyvg W oM aret 99t 96 T & qd § B
€ zu feurfq & =itk Sqer o forq sheel o ol s
RRUNRE O 1 B B o R B T == R
AT Se o 9d 8, 5ok STIaR, 9+t se
%, TH I § Wes g T 3 WER e el ok
sTfew, SferraEl o1 Wiy AN STe-STerT I BAT
T vd woit-Tge o W@ 2 el oh ad o
STfeTTeer 318 o STIfSE 9 ST o STaFe AN
I BT =fEul

T 3¢ fUve o Hqer 1 vl w1 o, Thel F:0
o Hder &1 I @ w1 S Gehdl 21 39 fava o '
TES o STl H A w1 1 RO W Ul A A R
foem stavas =&l g 3H% dqeH o fau Shea
MG Hqe™ 1 ¥ (T 7.30 a) € v €

31d: forelt U1 o FdeM o fau 39 W eTRIfaa |t
&l A1 | AN I A1 <16 Hifh 3 §6 9 Th
& U W HE F § gHiAT W B 2|
Al oh q8d dqe 1 oo 9ed o Tl | foRen
ST 5T 21

Fen € foh ok fyue onif¥res wqer o g Gehar @
7 =8 & "ehel € Toh 8 TGO Her | 8 W
Toff dqed § 7 8 o fR ol "o # @ 8 W
TIFIRT e § 1 &l

Tk BAhl (A 0T FHAR olcll) @A 58
(AB) R fa=mR =ifse, f5eeh <1 fal (A T8 B) W, seX
9T o1 @ EHIR S, F, 99 7.20(a) B 9@
3R, B o oveaq ol &l

A #IB
- -

A o 38 AB %1 787 fag C® 3IRCA=CB =
a?l ATSB W ol 9l & C ok qfa: sl gfemr
¥ 9uH () €, W S o o @ w2, faada
feemet ® gareRR ¥1 B8 W Fel o Al I S
7o ¥off Wgem ¥ ¥, W 9% WG ged § A&l
g, FifF YF#0 |

T 7.20(@)

T 7.20()

o= 7.20(b) #, = (7.20a) § B it @ 70T 7T
I 1 faen Sere § T F1 39 W vE W R e
R SR fEmn & g, fouda fenet o, v &
AEaq o § Tk A fR W iR s B f Wi Twt
A ot % ool SRR df € W A faudia feen A €
& 9 U § fewn # ¥ oIk o § e i i g9
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A €1 TS W NH ol el o I €| ;TS
AT Gqer | 7, Afeh 78 Soft gqe o T )
Tl 7 g et ff @e 9 fer 781 #1 w2, ud
TS ot e et @ (At TeriaRen e o ) |

T SreR ufkwmr o, fauda feemewt o @ welt @
Strer et oo Tt s 9 & Forgrm tuan ted
(k) whear 81 degr fo1 TR o o a1
Hl 2l

el B9 ST feRel diqel b1 ek @ierd @ dl
TN STl Gk W T S ARG it 8
[fers1 7.21(a)]| SERT TIU IIBIUT Geall o Frhid
&7 H W gEwE g2 7 [ 7.21(0)]1 et
JEHI &, FEHI GE o I MR ol ¢e W
e S Al B ST Yo TR o ol ST G
3R U 3T Yo W o S o fSem Wt SR g
21 39 ofaeel & Sfafed S& gE Sw-afeo fewn §
Hohd YA B, SHI dcll i fRar @ Tw e gl
37d: IH W, Geall oF ki &5 oF hRYT, Th dagid
Hrelt giar 21

o7 7.21(a) @B 1 A & fo7¢ gART Sl 39 W
TF qTgH A &

g<>\

—
ferd 7.21(b) Yeat T FrIHIT &7, GE

| A
TRATT 16 3 T At feemsi 7 ermar
g1 3 7 97 T ToAgH g

3qTevOT 7.7: <333 fon forelt S =1 Aol
34 fog o SR R ==& Far fowes afad: o
ATOT I H E

-F (©)

T 7.22

% 3g fuve oifse fsg w faa 7.22 ° k@@
AR ST oM €| SA F TS -F o9 fog B 3R
AR 7 &) g fog O o |rier 31 faget & frofa
Tfew HET: x, Wir, T T, g fag & ofkd: @i
o ST A A

TAGTH T S = I A Al Fel o SN R
R

=r x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

Wfdir +AB=r, .. AB =1,-T,.

TALH I SO = AB x F

W, I8 AF 7 fag A ag fog forwen afika:
T oal o ot forw € SweRt feafa W fAsR @
EXGII <

7.8.1 3MIUT A1 Toagia

T TRy Idiers, AMER €9 W, UH UH TRt
(I T g dell) B § S ST oETE o
sfeer foaw o fersdt fog o 9fa: 98 Sedl 1 I8
fag afera Feedl B1 S=al o Bl o WS § @
-3, 3aich 1 Tk TS S 81 & 9@ F,
TS F,,, i U R o THIR & Ierh & Rl W, 36eh
ST qel e | A d, Tal d, i W e T
& S fest 7.23 # gitan @ R

y

T 7.23

2017-18
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T Saleteh Ak & W Toh Fqferd (e g1 7
foh aTerr W 9l w1 gfafwa TAR T T Tl F
T F, &1 famda feon & gere €1 T gqeH &
fer,

R-F-F,=0 (i)

R off Tger o, e & ufid: el o W,
T SO 1 I I B S

dF-d,F,=0 (ii)

Y1 SHIEd ST i SHAs Td gfeqomed
el 1 ek foran S @1 A § foh R et
W& wERA 7 SR 3G el 9 2

Sdiet o HIHS H, F, WE: i ol g § ol
SO BT @ T YR HEd &1 ST ¥ TWH! [ d, IR
HT Yo HEA 2| I F,, TS Bl SSH o ferw ermen
T 9, JAE 7| A 9 3 T g g
FHEAr 7

GHIRT (i) I B9 39 YHR of forg wehd ®

dF =d,F, (7.32a)

T, IR x AR 1 957 = GIH x JIH i qST

SR FHIRT, fRet IR o fa st 61
frem oo et 81 S F/F, A @1 (MLA)
FHEA T

F_d

SLE MA. =g =4 (7.32b)

IS YA ST d, 1 TS, AR-9S1 d, 9 3Tfoeh
2, @ = o1 Tk 9 Afush B 71 A a1y T
T arfirsk g 1 o1 el © TR % v @ etfuss 9R
I3 ST Gkl €1 G- o eafaftea ot smaek gd-fird
ITICThl oF 98 © 3601 ATeh! el S| gaers
off Teh STiIcTh & ©1 D T STilcihl oh SEeLUl ST
ufEe ¥ <feul Tow o fau SR efenE, 9,
TR- STl FATE SR JA- ST shl Tee shifery)

Y TE Gl O < Gahd € & afs guia 5@
F, 3R F, ITIcieh o @aed A @1 afceh hig hiv
g o B e oft et o e @ e 21

7.8.2 TET g

3M9H 9 3 A A STUA A Gk Bl ST A B
e W Hdfera foran g o1 7.24 3H T w1 TR

e @ S o9 STEM ¥ %R Uwhd € Th
@i SRR 1 T 1 Thel SR e SIE g
TR ek arell o] ol S IR YA Hieh 39 T
& zHe § T T g G de W § fowe A9
e &t Ak TWH W T T THST 3 Ak R Fferd
B S| (39 et § T o1 gehel qoid: afs st
H w1 =IfeN) | I8 dqe {5 T o The 6l o
&% (CG) B U 1 eh FHeaieRd: $R HI AR
A A T Sl JIH R @ fEeh wRo T
el Ak Gger | o1 Siar @1 o foas 7.24 W
<gifen T @, ufdet sl e T afmar 9 R ™ %
THS o Al ARM g (I 39 W gt ok [earh ol
1) o SR AR faudia € iR sufe e T
Tqereren | 7| Wt € 9% O Hqem § o T it
ST U A BIaT @ STgfold 9a1 3Tl o SR 498 Th
R e ST 1R IR STl Tecel ol o S0l T o THS
W Tgd Y I A0 e € Hifh THIRT HUI ok TR
mg, mg.... WG@%T%WWWW@%I

fag7.24 T4 & IHS & UHA BT AH W Gglad
FHET UG FT T T S IHE BT o HH

frerfRa <t 21

Td o ZhS I o o5 39 TR fuifa foman
T R mlg,%g....wwaﬂmqﬁﬁzm
T STl I 2

e r o o5 o aug R fave & i d F0
w1 fefa @fser 31, @ 39 | & a1t o 9 &
T o oh AR 9 S0 1 =1, x mgl o ohR
o Rd: ol [eEd aal 0 Y B o HRIT

Ty=2.T =y rxmg=0 (7.33)
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zafere, frdt five o TE@-o= & g9 TH @
fag o ®9 ¥ uiwig s Hehd € formen ita: fuvg
FT A [eAd T AT I B

B0 3Ed € for iR (7.33) W g weft ol o

fore T 2 o 7 Am-fave 3 9 et o w2

#qa:, Y mrx, =0 | IR Fay & feafa afw (r)
T ohvg oh WUel A9 Y ¥ SFE U 7.2 i
FHEIT (7.4a) o FTER AR D myr, = 0, @ 9
fog fave &1 so9uM 5 g1 =feq) ofa: faog @t
T s U9 S99 o U €1 ¢ §AR &4F § 9%
| ot wifew fF tw safaw ®, wEfE, 9w
R T BT & T 3qeh eft fageti & foaw g
I 99 21 g fave o we & W fR wes uw
AN &1 ol H S 91 o fau g o1 91° 98 SM¢
Td o o5 T8 SodHM ohes 9l T8l 8171 g §9
H, 3 Y ST SRV 2| F7HH 5 1 ol
¥ F o 1 Tl 1 T8 et fave ¥ soHH &
faraor W sl s 2

ford 7.25  SIEMAT SR & BT H Tocd 5 T
AT FHeTdh H Tod 5 G FIH AHH G
TeHT TR $HY BT o aTcl HEareR 3@T
W gEdl B

39T 7.2 ® A g fafgq, gwm, favel
AN o5 o1 fefd F@ &t effl T, aft fuve
g™ & €, @ S fafy ° 79 S o o
A L Hehd 2

o1 7.25, ™ & e oW frdt sifafia smer
% el 1 o 5 A0 HE H Th oI fafy
Tglien &1 A 219 W Hetw i e fag S A @
R A A S A ey Rl vee G
ORI B9 39 HEAfR @1 AA, T Sfhd R o F
319 TH Hheldh 1 fRdl T fag S B A1 ¢ ¥ e
g1 31 1 AR W@ 1w fag 1o o 2
Trggd foh = fafy o= gl gt 22 5fe =i fuvs
B 4@ T o 39 fafy O sqent g o oft T
ERIES T

b SerEor 7.8: 70 T St 3R 4.00 kg FEEH
F1 o1 F T & < fed | 10 W T @
T e-url W fel Bl zHeh T R W 40
YA T T W 6.00 kg AT H Th ¥R
AHN T B R-UR W T o Hidsha
Tl 1 TMOAT BT (TS B THT AL A
I HTE STl A Fehd 21)

L I
R, R,
- . G £
Al . 1B
K, l ! K,
I
v
W, W
7 7.26

fe7.26 ¥ T %1 AB ¥ W@ T 1K, T K,
-4 i feorfa qoid &1 G T P e
Td oleh T §e 1 fefaEt #)

2 3 fh B F AR W 3HF o v G
T AT €1 B FHM ST I el R GHIT $51
¥ T ¢ 3T G 3EHT K T1AB = 70 cm. AG =
35 cm, AP = 30 cm, PG =5 cm, AK,=BK,= 10 cm
3 K,G=K,G =25 cmTd W=5g % 9= 4.00
kg T W = ™l T 91 = 6.00 kg; R, T R,
SR-4RI o YR o SAeTEe Hfdfhan et §)
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B o WMIGIT Hed o fau

R+R,-W,-W=0 @

o < T W, Td W SeaieRd: "= s SR qen
R, T R, SHaERd: S0 H1 3R @ &

Hoff Hge 1 3fte | B9 @l o A0 A1 Hd
g wh ww fag frwes wfa: smgol 9@ w@ 9@
Ffaen @ G 21 R, SIRW, 5 ST S (1)
&, Safsh R, 1 STel Ifeqomard (RomeTh)

1 Tt g o fog

R, (K,G) + W, (PG) + R, (K,G) = 0 (i)
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7N

WV

fora7.29 wadER fyvel & fog omeaq st &1
Y89 xTH y F9 acT H 3 & § R

2-3787 59k T & oTEee 2l

fas 7.29 ¥ T wosRR fyve gl wn R
T9h 7 ® fed fd fog O W a@ o & e,
7-31% 2| HAIF & qa H, AN z-319 ¥ O, 47 0,
¥ ToRdl 8, < WER oreEq e © R wh
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o TR € $TF HRU oA 0 R R F A
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Aot 7.2 TG Ta goft wfd & qerr
[ mdle [oecomwunwograe |
1 fozemm x 1o Tz o
2 AMu=dx/dt I 9T w = d/ dt
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o o W Ut g8 ®1 W W 25 N 1 THHEH
HYU S o Sl @ ot@n foh fe 7.35 |
< T 2| ek qied T Afas o W
T T § Toeer Tt | hig weur el 2l

(a) Ufed o IV ©ROT ST TUMET HifQ|

(b) 2m TH G- qeh HYUT o gRI foham T
CaRIRICICA IS

() 9 &1 W 9fed i 7T o1l G hifg
Ig A & e = § Tfd TR e 2

(d) T (b) TS (c) o ST 1 oAl Hifw]

gA
M=20kg
R=20cm
v F=25N
far77.35
(@ 39k fau Ta=1
9@ Tl T=FR

=25X0.20 Nm (R=0.20m)
=5.0 Nm
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3R [ = 3T 2781 o URa: Ifed 1 g et =M§2

20.0x(0.2)?
==
IV @R o= 5.0 N m/0.4 kg m?=12.5s2
(b) 2 m T @ed ¥ fwan T wE
=25NX2m=50J
(c) | T @ ifqq Hivig = 21 9 9fed 1 ias

o 4 g afg = 10?

e dfeen formreen @ Tfd qRH He €

@ =@} +2a0, @ =0

T 10N T O = Wiel! T8 Wt i Sars/ated

EARES|
=2m/0.2m =10 rad

@ =2x%x12.5%10.0=250(rad /s)?

= 0.4 kg m?

R o o q%zéxo.4x250=501

(d) I SW THE ¥, Uiq ufed gr ura Tifast
Sl = 91 g ToRa T | FEl wY oh R
ol 1 faeigpe & T gam 2 <

7.13 39T 31 o URa: guit 7ifer =l shiolir TemT

STMF 7.7 ®, T 0N o (et o hIONT FolTl o
oo o ge1 o1 399 79 7 9 €, R R fag
qRd:, FON o6 M@ o o RO ol § 99T o6
e B o IRerda i &Y, 39 ek o 3 fog o
ufd: foe TC et e ot Sl o e e §1 S
el del 9 S I B, 9 TRE 1 i FiviE
T Fferd e 7

379 TH hIUIT HAT 1 3L, Th 379 378 oh
uft: o ok fafere amel | e =ed €1 Fee &
el FIUTT FAT H ATEH FHE B,

N
L=)rxp,

39 TH TS, U T & & UNd: fRl 3
faug o ST Fam R foamR 3| 9 Hiehor i
Wady T H o R favg & |eft s & o
91 Sig el den ¢ fave o faw L 9 &

(7.25b)

TShTh! HU1 o U, l=rxp.

fad (7.17b) @) oA FHA owg o+ TR
fafere %o w1 feafa @few op = r T o #
r=0C +CP (WﬁFp:mv)

1=(0C xmv) + (OC x mv)

P W U1 o W o v BT U 0= or, 8 SR
CP & TIeTE a1 P % S[uil 3781 o oeled 5t §1v 0T
SN &FIT 7T o o fog P O 99t 3@ o e 2
fe 7ot o o B A0 X WA ¢ R CP x v
3T el b STfe B YU @er (S Tl 2-3781 ®)
o Oty k ¥ sfew o 9 W

CPxmv=r, (mv)k

= mrlwk (v=wr)

TH YRR T9 S1= Fhd & fF OC x v 3R 781 &
ovEe €1 3R e (AT 2-2787) o SR 1 o w2k
1,9 WH W

1, =CPxmv = mrfa)ii
ddar 1=1,+0Cxmv

o € foF 1 3T 18 o W § W 1 T
g fRdr U w1 RO o EUR A\ R
srfeer & B € erufq eravas A fF 19 o
TH-3R o AR Bl @ 1fd 7 399 §d 729 9
WWH&IWW"?WW@ paAlv
T T SH o HUiH B 2

R faue &1 AT Hl FA FA o AT, TH 6
Gt ol o feTT 1 o6 AAT 1SS A i HALE
nd® Wd g

L=)1=)1,+) OC xmv,

2-3181 % 3T AN T L o HHhi I TH L,
deM L, ¥ 39id 2

L, =) OC, x mv, (7.44a)
STl m, @M v, i3 01 3 FEWE T 3 9 C, FO
EUUCE LI SRR

L,=>1, =[Z mirizj ok

A~

= Ilwk

a L

z

(7.44b)
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ofiferent

T (7.44b) WIAfow &9 ¥ FERA T,
Wﬁmﬁa&%@maﬁﬁ%@qﬂhaa
% ufta: fave 1 ST ol 1= mr? B
2<% L=L,+L, (7.440)

Te fyvg, fv9 w & 3@ wwE § ge:
fomm foran €, =i a1t & wftq: wwfia € sterq, o
e STh! A tell H ¥ T TN 39 YRR ok favet
& feru, fSu 7T oc, & | UdE v ST YRl HU1 o
fau ¢, &% 9 99 &, =W F W R |,
—v, 37 ST HY KT B €1 39 UER o hU-Fa
F L, " FA AERE YA BN IROTHEEY FHHA
fyuel & forq L, 9= e 81 37d:

L=L, = ok (7.44d)

39 fyvel & fog it =i s1e & wRa: gufiE T2
%L # L | SEfCL ol o1 & e e 2

ROt 7.1 | A Y FIq Gohd 2 R foR A
HL =L A0 F&l grar?

Y, THHI (7.44a) HI I o SR T
STIHfed HE il k T TR AR T :

d d -

=[S

HHIRIT (7.28b) & 3TIER

a_

dt

S feh e el s & S € U TR 39 o
9ftd: Foft fyve o fau a"a 9« Sl o shad 321
ekl R fIER HH T AR © S YO o7 R
STfe &1 87: 1 = rk | 5 L=L, + L, T&L !
faon (@fEw ) TR T, TH =R 38 o g sl
fuve & fou

dr, _ & (7.453)
dt = . a

dL,

—L-0
e~
31 3T AW oF ga: Ui fIve w1 = 1 5
STTE HIUTT G kT ¥k TR 1 kL, =k,

THRI0T (7.452) 9

(7.45b)

d
—(Iw)=
3 1@)=7

I Siged A0l [T % WY IRetdd el g €

4 (10)=192_14
dt dt

SR Gl (7.45¢)

(7.45¢)

r=Ia (7.43)

FE-TIAS Soll Heel 9 I8 GHIRT 89 U8 &
ST HT ok B

7.13.1 RV HIAT T G0

a9 &4 3 feofq o € fop wivita Hom o @eem &
TogTa &1 TREahd & Teh| TH 370 fae=d &l T
A I o URG: O %k HifHd @ FHe
(7.45¢) ¥, I &1 51 ol 9 € i

L = Io= 3% (7.46)

gufird fquei o fou, wHieon (7.44d) 9, L ok
TH WL A & (LTN L, HAN: L AAL_h
aftmmr €) |

IE ITTA A YUMo fau FHERT (7.29a) FI
A ®Y T S HIUNT GO o G T AH
IR AT S| THHI (7.46) TR ek e 1 §gd
ot feorfeal @ STERt €1 31ae st o aner fiver vt e
IE TN L Gehd €| Tk EE FEl R dfeu sro
qTd A W SR T 1 A o FR S AT
s s § *few fF 98 et &1 a9 gAW)| SEfs
el A T A W g @ A s e
&ferst feen o et @ RO B €7 ekt o
e TS Sl {1 AfE 29 ot it i R I %
T W A A wig = R g 9e S 81 98 T
i feafq € o o gam &1 e @ )
I Ui IF e H T W0 B, A FHE R
U 318 o Rd: i a@ 9o STEO Gel T8l
W 37 o1 AH 774 T SJonett &1 o ¥ i
3781 o URd: 19 ST, IRUTTEEEY v ol o FH
Bl ST $Jeist ol ¥RR o 99 & 9 faoda uffeafa
T BT



HUT o Tenta q9m guil TTia

177

o177 7. 36 (a) HIVIF TaT & G T F391 GAIS Gl
R 31 cTgeht 7T Yl B YRR & T
ard & X o St 8

o1 7.36 (b) FAENST 3797 FHe JI907 H HIUT GaT o
e @1 @y @d gul

T TIHT HT FHAEN SR Th MaER 39 fagrd
T TG AT IS T THoR A Thed 3R RS
7 Uiyt S Jash 1o Tk W ok U W0

T @ 3 39 fogia dadft st STER yevg &
TegiH L B

7.14 A T

TR 37k Sie ® fe@r wew et weifusw am=
T wiefer fd @1 adEE ¥ sWHe B a9l
ufeal Y fa <efr Tfd B 21 W, 1o stee
THA Hag T @ehd! Tk Fehdl (AT dad) d Hll
T I HHHL ol foh wehdl fam ftheel dgehdt 2
91 A I8 g, foh forell &101 W, Srohelt ! aelt 1
¢ fog <l Tde o Gueh ® T, ¥ag W ferrreren ¥ 2

T TR T frm ot i eieh T
TS LI T HASH 81 8H S § o ol o fendht
T 1 TR 7T 3Hoh SeAWM o 1 T 2|

fer7 7.37 & 90T 9a8 W T 9l 1 (T fFaer)
defTe Tl <A ] foh fendl o &7o1 TR =kl
®1, GI8 W T fog P, fagmmmeer o &1
THA T 5 FF v, 9 T B
T C & TOdT S8 I GRA: FHT T o
T guiT Fd &1 v, = Ro, 8T R Fadl 1
fear 21

HA, v, FEHM 5 T O SR SEIET =kl Bl
AT o T Fifeh e A I et
TN % THHT ST 5 € (7. 37), v
a5 C %1 37 B 78 THAA T o THIK | Fehdl
1 Fult 7fd, C ¥ oA aelt THM 21 % uia: g
3q: =l o fREr fag P, P, A P, oW & A
IS § - T W 9 v, SR GE U 6
HROT G A v | vraﬂWﬁHTUT%vfrw,Glﬁa)?ﬁl&{a;
Ufd: =t o Ui kT IR ot 7 SR - ferg Y oA
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7 ¥ (A C ) Th 2197 v T fenC @R fag
et =Tt fren |fee & aveeq &1 fom (7.37) ¥ fag
P, %1 9 (v,) 3R 30 369 v T8 v <9 T 2|
v,, CP, % oo €1 I8 Tl 3T9H ¢ fF v,
PP, % e Bl o7d: P, ¥ W Al 91 @ %
TAIM @l o deeforR Tt 3787 Fed T

P W, UM o HRU W A v, TIEAH 91
vcméﬁﬁﬁﬂﬁ?ﬂﬁ%ﬁ'{% vr=Rw,T7|%5f
R=&d &t B €1 7% v fF pawafor w9
formamareen ® €, i %At 8 F v, = Ro| 31 e
Fehdl (A ded) &1 fow frga wefe i wi
¥ %,

v, = R (7.47)

JHTET, SHHT 31 7 g b wehdl ok WY fag
PlaJ_o}'T(vl)a'TlWﬁHTﬂT%vcﬁRaﬂlTvaﬁ'(Sﬂﬂﬁ
TS9N THAS Tg & THAR 71 9 (7.47) T 1 et
%ﬂ?gwﬁehﬂﬁlchw"l{eﬁwﬁﬁaﬁﬁmﬂﬁm
BHdl Bl

7.14.1 et Tfq skt Tfast St

TR 3Tl 1 alefeh i hd fque &t ifdast i
o ToTu =Ioieh UTe 31 21 AR T & TIfast st
1 TAIAROT 1 Tieast SHoft 3R Foi T st sl o
YersRpa foR2 S Wkl 81 8 FON o fRT % T
=qaes feend w1 fafyme fefa 2, fwer orER &n
T 1 TS S (K) i Sea9H o5 b TIfast Sstt
(MV2/2) ¥R 91 o SoamM o o ufkd: Tfa
TSt Holl (K) % 4 o &9 H dEd § 3t

K=K +MV?/2 (7.48)

TH =9 SATE UROM w1 9 #1 9o §, (Sfed
M 7.31), 3R =ehdl w18 3¢ favg =t @il i
o fafime ame § 58 @] # od €1 SoAUE o
Tferst St fove o TR Y Tfast Sef 21 S gHh
Hiehfad o H mu? /2 g W&l m g fuvg =
SO § A v SOTH S I T 81 Hfk fave
1 STHM g ok Tfd: SOTt T € oFd: K Sl Tfas
o1t 21 T T3 fivs & fau, K=142/2 T, S ITH
TWH A ok ufa: favg o1 S ot €, S
e Tfd X whdt % fau fyvg &1 gufaa
et B

Tafers wief T five % fan

1 1
K:EIa)2 5 mv? (7.49a)
I = mie gfeeenfud 3 i,

mic2v?

K=1 ;)'“‘m +lmvfm

2 R 2

1 k2

o K= Emv?m [HFJ (7.49Db)

THIRIOT (7.49b) 7 ohael Fehdl 91 S o g
] BNl §, o 34 o A1 el o forg ot @ femen
S HFA B

P servur7.16. - 9N fave s Sem (it Be),
T 319 "o 3R Tk 39 T, Tk d 7l W
for Tt el ifd e 21 o forrmrereen 9
T & Hed &1 @l fyvel 5t e e 2
%A @1 TuUg 7d ac1 o SUN W Ty 3ffueh an
T g 22

Ze7 B9 UM od € fop olied ohd fyue o6t Sert wifema
€ @reiiq, srior e o RO Foll 1 I B TEl Bl
37d: 90 00 W qeoh A A 3TH | g fearfast st
(m g h) Tfas et § gig o @R BT Fife faog
ferrarercen @ fq YRY Y € 39 gRI STt T
TSl gEehl SAfaH Tfas ol o SUel B GHiER

1 Ic? .
(7.49b) 9 K=§mvz [1+—],G|%Tuﬁm:=: GG

o) 1 Afa| o B
K 3 mgh &l s T@H T

R2

forT 7.38
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. v
mgh:lmv2 1+k—2 = f@
2 R 3

) 2gh et o fee 12 = 2R2/5
ay :[m] -
e[ 3, T v diefe 1fd w5 fave & semm Ve = 1+%/5
faeft =&t

g1 o ot k2 = R? Togh

b [Pon VT
B B o aRomE § T o § fF 99 aa &1 et |
= Jgh T W A fYuel § et oF AWM ohes o1 9T el
o & FAU K2 = R2/2 ffereh IR ST o ToAHM S 1 A7 Tad A 2
2gh Ffe fouel o g 9H 81 df 74 9 1 qeft |
Y S\ 1+ y2 e W frE five # i e geg stfad @
<

|t

1. TH ey 3¢ fie Tt fie ? foueh Sl W 9e oM W oft 39k s 1 gl 6 Sk

2. T uH gg fie S ot fog W, o1 Ferelt T o ergfewr feor e shaa spoff wfq & e Tk 21
S fife forelt g oft feor 7 &1 9% A1 df TR T FOm A1 Tt SR TR ST YRR BT
IS |

3. T f7od o1& o uRka: 3o H, 33 fIve &1 T&® &0 14 o e ad d Th gaehR 99 T
<o € Foraent ohes 2181 W feora g 21 ereifq i ed 3¢ T 1 3181 o ofraq Y @
FHvita o et a7 fowe ) 9N w2

4. g wEmR F, fig @1 g wu R o W ogHH 9T 9@ werd ?

5. UG 97 U WY B SR GRET o = dO/dt 7 IR 38T fawm o 187 o srfeer et 31 Froa
181 % qia: oA o fau, afke o w1 fgen ot fraa et 21

6. < TR aTH bk TR (I FF) T Tk TRV T f9H T0a x b fored €1 5@ gfew 1 i
absin 0 T 3 s fE@n &1 9 <frvred T o e = < w1 % fEm g R 2

7. ﬁ'?il'd31&130“4'&?[:WW@%#WWWﬁ'@Haﬂv:mxr,ﬁﬁrﬂﬁmmﬁ
et g1 fag @ o1 &1 fearfa sram aren afkw 21 97 waw, 33 fie 1w fad fag o ofka: e
et efereh =Tk T o forw on] g @1 39 fefa § r, feor fag i wet forg diant shon =1 fearfa
T S afker

8. WU % Uk TR F FoAHH s Tk U fog 7 foment feafa afew w0 frefafed aeieson gr
TRl Y TR R

R Zmiri
M



180

10.

11.

12.

13.

14.

15.

16.

17.

Uil & T o SAUH o o O 1 B9 V = P/MER for@ gand &1 F81 P fehma =1 i gam
?1 ST 5 39 YR T L © WA R o el gerd g fag W Hehfya @ oI weft
e o ot 3ot forg W g g1 A R W e STed Sot I © o SEehT ol 1@ He 3R
T T

n N o TR 1 g fog o 9Rd: Hiofa Fem,

L = _ilriXpi

n&UN o TR 1 qa a5 o aid: &7 @ 9 S,

=Y 1, xF,
1

id H R AH a9 F, W, 6T T AR aft 90 i &) =ged o g Fem F: A
TU fof forvel <1 il ok oitel a1, 3ot earferali o1 oo arelt 3@ ok ffaw o[ €, 59 <91 Fehd
% Tint=0®’

dar _
dt_Text
T# 3¢ fave o =i Wqed | & o o,

(i) € TIFRRE e d e, AU, 36 W e ael el 8 94 A 8, » F,=0 Td,

(i) =& ol HGeH H B, A, 39 W O oell ol aed 9 S A ,: Y 1,= .1, xF, =0;
fereht fomamfia o o fie &1 et & o fag © ek ofta: fie 1 o ot aa el
I B 2

ferett 211 o wfta: w35 i &1 Se@ et 1= myr? 93 5 afenfud faan <t 21 e,
v & 19 FO1 H A ¥ oEed g8 21 g Y s K=é Io* %

FHMARR &l 1 993 ¢ I, =1, + Ma?, 1] F%eh &4 frelt s1e1 o afid: Sigeal oTmeol, 39 o181 o
TR Tocd oh § ToRA aTelt 2181 o IRa : Sige el qen fie & soomm ud <91 tafl o o=
T e 3 o I o TUEHS Wl SIg H I R Ghd T

TSRt den At § S8 W a7 @ o agw R fraa ste o ufia: o il 2

T T1Id e (WM ST 2-3787) o URa: Y0 X gg Tuvs o U Lz = Io © ST 1, z-3181 %
ufd: g Ul ¥ WHETA T WWE o T4 1 Sreed el L Tl e1et o efser @l g
21 =fg fuvg ol ot o uRa: wafog @ @ L 90 o1e o oW g ¢ 39 owen ®

|L| =Lz =0
form foreet eefer wifa #d fave & faT v, = Ro, SRl v,, (TI78 % FomM 5 #1) AR
AT B, RETH! 591 T m §A9H B | el T hid i i T S, TRl T g

IS el &1 AT T K=émv§m+élw2.
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I
Eauiclcy| o [T']

1.

rad s V=@XT
IV G L [ML2T] Js L=rxp
EiE L T [ML2T] N m t=rxF
gl STl I [ML?] kg m? I=Ymr?
faemoia faua

el f1ehTa o MM &5 &1 (A [0 6L oh g R/ o ST 9al o1 9 STevaeh Tal
21 5Heh foIu e ohael fIvg W oM orel 9ed oell 1 JE g =)
Uil o ferdl frenma 1 I 1, Tk SHAM e 1 TIFRRE T 3R oA S o OfRd: k!
*oft T H 3TNt Hioh foeR e ol o fehrd & T o= &1 Tk Suant aeheie 21 58
Teheiih T ek IE, UM o F7ehT™ Rt TSt Soit K ohl, $o9MM o Ra: e o 5ol &t ifast
Tl K e oAUH oheg i TS Sl MV2/2 | 9Ueh el

K=K + MV?/2
IR TrehR o Tl (steran %on o ferml) o faw «m 81 aren =gea 1 fgdta frem o &
for @m & ot < o fgda v g e o S s 2
IE TAIMId e o T fom ol o e o6 St shivie o Rend & &, Fem | aifid g
o1 AU €, B A Sheled ol o 1T o] B oot g2 o fgdia fam w1 sageshar gl o gaa
Frem oft 39 3 o Wy AR FI B o Rt 1 0N ok ofte aet 3! e areft W o srgfe
& % w2
el 9ed del 1 Y el 3R el gd ol A0 h1 Y Al S w@ds I 81 98 8 Wehdl ©
o uh o o et B W gEd g 7 e 2l Sergr W et 98 5ol I | W el ol
& 2
I A 9T 9 YA B A Fehrd W @ a1el Fad 90 SOl 7o fag o SR FR T2
forelt fie 1 o v SHh SoAUM ohes O At Harll e B 5 e &l fug o fafu= i w
TAM e 2l
7% 3¢ fie s fraq s1e1 o ofid: o #1 @1 8 a9 ff 7 savas &l © T gueht Sivia gam
L, SV 3 @ o FHWR 81| 99y, 39 e/ o afviq feafa o, ST fis s faa o & ufa:
O X @ T IR 9 e fuT w gufd st off |, G L = Io AN i1 & ST 1O ot
ufkd: fave 1 e sl 2l
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7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IR IR

THTTH SFAME ¥ & (Efated fvel § yois o goqum oy i e fafau:

(a) T, (b) fafe=r, (c) Seen e (d) =1 |

1 fordht favg 1 gordH oy Tavas ®9 9 39 fyvg o fia feog g € 2

HC1 219 | 31 qArvett o fehi & o= g oS 1.27A (1A=10""m) ® | 39 319] o So0M
o5 kT T Tafefd F1d FIRTT | 98 T ¢ fof FH 1 THI] BRSNS o TRATY] T el
Y 35.5 T AR €I § A feRel TRHIY] k1 WHES FeAHM SHeh AR W g el § |
1S ae Topdl Fearerel &ifast ®3l W THea =l v @ TiaE fhe ol 2l o T fa W e
2 1 A = wel B el W TR ff YR W <igd ol €, a6 e (el + swa) o
T oy i el 1 2

TWIMEd o a W6 b o o= o B9 1 &%l a x b & TRATT T 101 B

TWed T a.(b x ¢) T IRAMT T A<M a, b W ¢ T 9 TARR TeHAR oh A o
T B

ek 1, T feorfd feet r o x, y, z &l o ST ST WA x, y, 2 €, AR [ Hom
T P 3198 p,, p, p, €, % HIOM Fam 196 1efl & R sreee W Ff) i,
TG 1 hael x-y T € TAHH B Al HI01T Fo T el z-3fe@d &l Bl 2

< w1 58 YT A A mUE el v? dg R, G @t & e, faada fensi
¥ wa ® ¥ 39l 6 5 fgww frem 1 qfzw v gom g9H T 7, =) &n g fag
o TfRd: HIONT Fa ol

W IR 1 T STHHIT B i, Ui 9R At 31 SifEl § fod 7.39 § <91 S8R a2t T
ferrTereen # @ T @1 Sl g et ¥ a Wi %A 36.9° U6 53.1° &1 B 2 m T
1 21 T o ¢ f W 4ok T ok 1 T d 6 HIT

faT 7.39

Tsh %R 1 R 1800 kg &1 THHT 1Tl AR fumett @ o o= 1 < 1.8 m €1 58 Tocd
&%, ST 4 ¥ 1.05 m TS 71 TGS *Rdl 5N T Yok o1l ok fuwet ufedl W
e & i AT FHifS

(a) Toreht Tiiet =1, ek Tohelt =@ o aitd: Sfee el 2MR?/5 %, STel Ml 1 S Td
RZTH! e 31 e W @i 7 el Y@ & uita: gqent sige ol A i)

(b) M%eHH TE R 5 aeft et feeh o1 ook ferdlt =ar@ o afta: Siged ool MR2/4 21
ek o TTae S9! R TSI ATl 318 o6 IA: 39 Fehdl o1 Siecdl ST T1d it
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7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

7.21

TAM FeHH 3R 591 o T GiEel s $iR T 3 Tl T GHA G & St STl e
T R| ST YA W GH S1e] ok il : S Fehdl @ ST Tell 3104 s 9 oA arelt feRet
e o URA:| Tk &3 T G % 9% <A H HE A HI0E A we H am?

20 kg FSATH T s S Ffet 3T 318 o 9Rd: 100 rad s 1 0T =M § FHOH F @I
2 | faferex =1 5o 0.25m T | fafeiex o ooft @ Gag 7fast St 370 @ 2 faferet o1 o1 o1
o Tid: ShIvfe HoRT sh1 AT & § 2

(a) TS sToe fendlt syfofeht (Fpoffeer) W eToeft ST sqomefi i ot =1 iR otk @l @ | il
1 40 rev/min F1 VT =1 H FOH FIA ST 7 | AR S 19 g1 k1 a9 faewig F
YT STged Ul 39 RFe Sreed Srsol &1 2/5 T F ol 2, 4l 39 Feerfa o st wivf
1t 1 g 2 7 Wi f sfviwr w1 it 1fq TRRd ® 1

(b) & TN foF T=d 1 FUM *I T M ST TR SRR O FT s ot o Aferes
21 39 A oo g2 39 gfg 1 oAren e whR w2

3kg SEHM U1 40 cm 50 o forelt @ieel fafeiet @ 1E 7o goomM 1 W5l ot T 2 |
Ife Wl F 30N d 9 @ien S qr faferet 1wy @ = w2 W 6 s @R
F1 2?7 g% WU R 39 gR | 8 frdes T8 @ |

foreft Tofer (X)) T 200 rad s~ T THEHH FIV = ST W@ o AT TH 59 5 180
Nm & 9 ol Ufeq %31 Tavae g1 8 | §9F o fou sfewas i [ Hiferg |
(e : =1 Y eruftefa & uHEHH ST 9 B § g8 gaifas € foh oo ool 9 ® | SeRn
H ST U T AT BT SR TN T ol Bl e HE ok fow g @ 1) 7% Wi
foh §59 T <& 100% T

R 5 areft 5 femh @ R/2 501 o1 U gk W h1e Y fetel e T 81 36 YN
T TR UG 1 5 ol ek o ohs ¥ R/2 50 W 21 i fewn o o o b1 fearfa
A i

T HIX B o = o A9 G-YR WH R 98 39 R Gqferd e St @ 9 3 foeeh, e
Weeh o1 AW 5 g €, 12.0 cm o T8 W T o TR Tk W I € al 9 45.0 cm Tow
W Gdferd e Sl 21 HiX 98 1 5quE 4 /2

T I Tien, i A o S I dell W T & S9E 9 qgsh 5 S 1 (a) #0198 <HI
IR T I § qell B GgEm? (b) 1 SHR Th ad W qeh °§ T W Ak TH wm?
() af% &, af fohe W SR i

2 m T390 % T oo (Teel) 1 9R 100 kg €1 T Tk Aifs 3l T 39 YR eliefeh i s
2 foh 35U Soa9M o 1 WA 20 cm/s Bl ST Uk o fow fohen v e =im?
SIS 9] 1S9 5.30 x 1026 kg © 91 Tk ohes 9 €T ToRA drefl 3R 8ok 3l
AT i e Sl 3@ & ofred 2187 o IR Siee S0 1.94x 107 kg m? €1 AH efifeg
5 T o T 379] 1 A = 500 m/s & 3R S8k S0 kT TSt S, TR0 1 et
Sl w1 &1 fRTE Bl STu] T SfrHa iU o S it

T S 30° HIV T D Tl T Jehdl g SR Fgal €1 3Td del 1 qoft | Se o
TSIUM & 1 IS 5 m/s 2l

(a) A T@ T T fohadl S SE?

(b) 9 Tl qoF e o H 38 fohe THg erm?
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7.22

7.23

7.24

7.25

7.26

7.27

srfafem steme

St o 7.40 ® @ w0 %, Uk el ¥ ot Widl o 91 9eil BA 3R CA 1 oEE 1.6 m € 3R $Thi A W
sl o T ST 1§13 Stk a™ W, 0.5 m @Fell T DE gRI aen 71 81 §iEl BA o S{<9 BH 1.2
m %1 T R feord fag F ¥ 40 kg 1 T IR AHE1 1 21 9 A g€ Fob el w7 3feq @ i) it 1 9R
el B, WwElt # e iR Higl T el gRI e T el 96 SIS (g = 9.8 m/s> et

(Fohd: W o IHT 3R o Fger W STeT-3Te faam Hifsg

farT 7.40

FE SAFK TF T g¢ WIeHH W @S 2| I A ST e el Wl ¥ oK 3 ¥ uaw H 5 kg 9N THS
@1 1 WTEM 1 U = 30 rev/min 1 T 98 =afer o1&l i o9+ IRR o 019 o ol € fed wpoia
A ¥ Yk R FT 3T 90 cm ¥ TG FI 20 cm B WA 71 Ww™ Tfed Al & Siged ool w1 M, 7.6
kgmzﬁ'{:lﬁ%\"l

(a) SHT 741 K0T o 1 &2 (07 RT SET FIAQ)

(b) 1 9 iRl | st St Gferd it €2 Afg =, o s ufadq %1 Ed = @2

10 g S9UM 3R 500 m/s =Tl IIell 95 1 Tl T XAl o S s § THUHT STH 3 L1fud el S
21 T 1.0 m =gl € 3R $HhT FA0M 12 kg €1 39k Th o) T ool offl B 3IR 78 78 ToRdl Ueh SHeaid
T 377 o R e foAT =l o g WeRdr §1 Tl o SRaTSt H ST o ek 1% SHeRT hivid o I RIS
(Hehd: T T @ TTordl Heafer 3181 & qia: S w1 Sige- 3ol ML2/3 )

Tl fhehTq TSoh 3Ta-3T0 el (Sfoheht o SIf¥etera qe Afoheh! oh ohg W TS oTcl) oF URd: iged el
1 1, ¥ 9IRS 0, AN o, B T @ I R @, F ST Y e W a S A
ST 2 1 (a) 39 1 Fafshert ferma 1 wivia =1et @1 € 2 (b) T <9 T 3@ gt frerg 1 wifast st <
<fshehtetl w1 STRfe Tfast SHtell o TN W HU T | Holl H gE 59 T FT MY Y A FE ? % o, AT
(a) TTaTarq 37&ff oF WHA T IUUT Y| (Fohd: (x,y) T o Traad qa fog ¥ ot o1e 9 fordt fag ey 1 0
Eh‘laﬁ(x%yz]%l

(b) THITR A&l o THA HT ST L (Hehd : A Fo2|H s i gt fog of feron S @t ) myr, = 0)

%vz:#% =1 TRt gite (T el qo et Sl o o) | Sgeq Hifor) Sl vt
+
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7.29

7.30

7.31

7.32

F fie (oo, fewh, 9o a1 TMel) &1 3T9d ac &1 ael § o7 g1 3[d 9 W h a8 S5
g Wt @ fie 7fq uRe w1 21k TAiAG s % ofa: fae 1 gl Hew ® ek R fae
o 2

7.28 I & W, HIV =1 H HOH H ool fHE Afshept 1 R § (TeMma vk K o)
ferelt goia: soRREd o9 W @1 S © | wfeheRt 1 e R ® 1 fo 7.41 | <9IfE wfment &
fageti A, B den C R sk a7 701 § 2 01 g% et ot | qwié fgon o aiefer fq wft 2

T 7.41

e wmifse f& o 741 #§ 2ifea fom & =feer =1 @efte wfd & fau sdo s omeaves
i 7 ?

(2) B WX =0T St i e qen RSy o@sd $IRY B § qd wult st sl w1 fawm @ ® 2

(b) RS wiefer T IRy B & qved Sdor St o @ 2

10 om 51 1 18 39 =Afshert aon s & BT &1 F18 Soon ol Afas 89 W T & &0 10nrad s H
FIUTE A T W I E | T Y B e AR A SR HT QW | S T I[ONR 1,=0.2 |

10 kg SSHH AT 15 om T2 o1 12 fafeet fondt 30 o & Taael W aResd: wefen i ot w12 | wifds
O OE 4 =0.25 T |

(a) Tafeiet W frdan oo ot wra © ?
(b) AT 1 erafy § =1 o faeg foran e fman sman @ 2

(c) A T o gahra 0 H Jhg H T ST @ 0 oF Tord A W Fafdet 9figsd: A fd e w1 aem e
3R HT M ?

o f&U T YIF YHOF HI AFYEF IfET qe FRO Fied Sl AT R T W BE-T 9 T SR wHE-A
A T |

(a) WefR Tfd FT@ T oo o 39 feen | wrikd g 7 o fren § fave 1 some gy i wwan 2 o
(b) TIeteh Tq hed THA Haeh feig 1 arceiioes =t = 8t € |

(c) Wefer T T o Goeh g o1 drcerfvres ©Ru I Bl € |

(d) IRYS et T % fow sor o foeg foran T v e €
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ofiferent

(e) TohE quid: wYURfET & HHae W 9 T IR 0 i 9feT &1 Tfa freed fa (drefe 71fa 72Y)
BN |

7.33 HU o foRdt frerma =61 I o1 3Heh So0HM ohes 1 T SR SeAHM g o fid: T W STelT- ST ek o

AT WA foh—

(@ p=p, +m,V, S p, (m FFUE T i-d FHU B HH T, 3R p, = m v',| ¥ 2 fF v, 507 =% 5
T -3 HU BT AT T FAHN R kT TRAT FT ST Fee 78 o fag #ww F Y p) =0

(b) K=K'+¥%MV?

K0T o T/ &1 et Tifas ot K’ = Fehma 61 ot it it Siafeh ol bt TifasT it 5o g o el
o S Mv?/2 HqUl e o (3terfa R o SoIEM ohe o) THROT S TSt St 1 39 9RO 1 ST
9T 7.14 ¥ e T R

(c) L=L"+R x MV

Sl 1= v, X P, 5eam o ufia: e o1 i Wit 2 frent TR H o SerH o o WIie W

1 9% FISUr = 1, - R ; 99 9+t forg eream & ygsa fafir= afyml & ames fog €1 o9 € ff L7 soomm ot
o ufRkd: FTeRTa 1 HI0HF G T MR x V 399 SAUH S 1 hIvig G B

dr’ , _dp’
_ — N —=
@ gy =XExg,

dL’
Ig ot ‘R’Sﬁ%’ﬁ & E:T;’“

(STef 7, SoFAM & o IRd: fehE W oM ot gl S1ed st el 2)
[Hohd : SEAHM e 1 TRATST Wal =Je o 7Ifd ok gard o 1 ST il I8 7 e fF fm=t <1 son
o die o SRk o S T aeft 3@ & ey wE w1 2]

el - Teh AT TE

YA TR I (IAU) %1 24 31T&d 2006 w1 < o & FRT 963 | g8 et o 9Rdsd & Ual
% fou Tk T R ST T 5w T Uk % STER el 36 Uk U TEl ¢ 7 379 UnHed H S R
g : g9, Yok, YAl WA, gEeta, T, F4E q9 T IAU HT T gRA % SER, 9REed | (T’ a9 o
faei (3Tl & @) & 1= aRew & FA7ar T ff=a il o afiega we =mfeg

Il

TE T T SHEN fuve 7 (a) S fAfved wen ® gd 1 ufiehm @ €, (b) FSEeRT S1e germE v © fw
IHHT o I 33 el & o Sl W FH & o vaiw @ il 9 st Wit w9 @ gqferd smhfa (e
TMeAd) W< T Heh, A1 () et el & 99 & & § *is o7 fus 7 3

1 ST TE Teh U1 ST e ® (a) S gd w1 fondlt when # feor B, (b) fSreht 71 somm e @ fom
IHHT o I 33 el % o Sl W FH & oy vaie g arfes 9 st Wit w9 9 gqferd smhfa (e
TeAta) T A ek, (c) TTERT hen % oHu™ % & ° o fug @, den (d) S SwE Tl R

SR & Al gd w1 Uik 3 o ‘o1 el e’ affuferd €9 @ ‘Ored & oy fug’ & AW 9 5H S
IR Hed & 31 13 Tel & faudia ! 1 %l 9o Aegq den ‘o fuel’ w1 wen ¥ Terar €1 o= e
¥ wfmfea ¢ GRAea & s g, e & R fed fie, ymeg dun o= s fie

ST TR % SER T2 U ‘9 T8’ § 79 38 ‘AT & W feod fiel & o’ & e & ®9 ° vean

ST
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