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¢ favel ¥ JSt 9gd  aHET 39w 3 fuve "M g @i
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(o= 7.2)1 9% 3¢ fave (M) 7 9 & ¥0H¥ ¥
IGHT oAl Tk TIMIARG BT ], 37d: SEH LAl
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Tl 30 YR o U o §ed SR | Th ¢, Th
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G § g T8 9 for @ R 9w wE 9@ g
T W WA T B 3R SHfeTt SoH TR
T & 1) ST ST ok MHN W gH T W € fh
39 YRR YAd T2 i A4, JH W THh Treh-Tag
Y TRA Afvers o IRd: T vieh oAl © S| T
51 7.5(a) & <9ien T 1 (SeAfeR o ufid: e w
3187 1 3 Yeh R S[HHT QUER0T heelldl © )| 79 & f3
oL FT TE fag &l Tg RIAT I =T 8, [ER 2l
Rt ot &7o1, Teg T FUH-314, SHeh HWHeh fog |
TS ©1 59 YR k1 T I T SHT A ISR
[ el ST T q@ A1 HiewT-uEl Bl S 3@ e
o 9 9wR o TQ &1 ore, Afas qof ®, <o T
(2R W SER A 1) T 7 IR T8 T Seaier @
o ia: el € S 39 foeg © TTordt © fore W aver
ol feshl =it ® (st 7.5(b) W fag 0))

X

faa 7.5  (a) HdI §37 @2
(5TFT 129 O &1 o¥ae] W 7eh farg e &)

o7 7.5 (b) gHaT 37 A5 %7 9@ (V@ F of, fag
O, e &)
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S @l ST @ SN ST 378 T Y SR e
FA € @ F I7 fag fer wa 1 oyl ol
Aferek @i el ®, S for oieg a1 Wiew-vd &
I o, 3 fivg &1 wh fag fer w@ €, 9 5
@ 39 A | @7 al e i € W 9 euwn
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e 7.6(a) ©F 3¢ fvg #t 1fq 5 Fg wraid @
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wfEl 1 AT g

fa777.6 (a) T3 7.6 (b) T &1 fyve &1 fafy= afaar sord
g1 e 3, for P v @7 %I w@ew fag 8; O fivg &1
FoTH %% 8, foraeh fo9e o spret @ue § aarer e 2l
78T 7€ FEI gAa 1 3 fag 0 @ THT 99 & fyve
& TFIGT T T Tr, T Tr, &1 7 ST~ &
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T i o T 1 R R S 2 e i
O Tq P & A7 & HH HeT-37T 8 Gahd & 3R
Fion a],ag,agakm?‘rﬁﬁ-}’:fﬁm?’l

1 T T oM & TR Tfd @Ik Tk R o7t
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T 21 39 gftekion § fo31 7.6(a) TH(b) i 317 waf@
foremyg WM w1 I feel H ww & fyve w1 wfg,
FOM T -0 % ey <ig 7 @) e
7.6(a) ¥ <9 T Tl Y5 womiadg €, satn o
7.6(b) T TR TE 7 TR0 TS FU I YR i
T w1 HAH €1 (9 T 9 qEeh SEl Uk 9
FT HITT X THhd 21)

31153 37 TH Y4 @Us ¥ AT Heeerqul a2l &1
IR fF ¥ 9w 9| Ueh UEr g fyug o | ar
Terelt ot W feemt BY 3 7 €1 et ®u 3 Rew 2,
2 YR St T T Hehell § - AT 0I5 TAFTG0T
T TMIATOT T GUiA T oht WEISH T TF 38
five &t wfd St a1 @ g7 W 2 @ 4 fndt 7 fhat
w7 ° feeR &1, ot i @it &1 ¥l foRet Teh ote %
Ufd: &1 Gehal 7 S feer 2 (S = & 9@ ) a1 fre
Tk UHT 3181 % URA: S A e (S 3R Y S
A S oUW H) | TH 31 § g UH feR e ok
fd: g areft Sult i w1 & eI &

7.2 THA hg

&l B9 98 3@T foF §oAHH S 1 © IR R sueh
HE TR YT S| TXerdl i 3fte 9 g9 ] Hol o
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T R < won &, TR ga fag o § 3fEr
FAN: x, TF x, T1 37 HON & SAIH FH: m, T
m, B1 1 S HON o 1T 1§59 b C T Tl
fog Bfm 59t O § gf, X &1 A6 &

x X+ mX, .
m, + 1, (7.1)

TR (7.1) H X 1 8 x, T x, Hl SoHHM
Ifkd e T Tk T 1 A AT HO HT FHHE SRR
ﬁﬁml=%=m, dd
_Inxy +1MX,  X; + X,

2m 2

X

TH YR THF FAHM o I HUN Bl FHAH h5
dieh 37 a2

3R AR UE n 01 81, S9eh g9 %99l my,
m,, ...m, T 3 Toh! x- 18 & SR @ T A,
Tt IR S STTAR 37 T HON T SHATH s AN

X AM,X, ..M, ) X,
S
(7.2)
STl x,, x,,...x, FON B HAA: GAleag T A 85 X
o 3T gafag T W T T Hehd Y. (FAA
1 &R THT) Hehe i o9 3l @ S 39 HHA
% n wol o forg feman 7o B1 Hehe et

ZHL-:M

T 1 et FUE 2

A TR T 1 07 & S ek Hlel W o al e,
W U HHAA @ T B | a9 B9 39 qo § o 3
T w0 W M Ex T -t Fifa e wend §, 3R
¥ @ i et TRl w1 e TR (x, ),
(x,.5,) T (x,.y,) SR i R Tehdt 2| A i i
EWW&WW:mI, mzﬁms‘glgq?ﬁ?
Ul o T &1 5899 o C F=Renai (X, ¥) g1

e Topa ST foieeh °19 ©

X

my, +my +....+ 11,

x o X, X, + X,

m, +1m, + Iy (7.32)

y = TV + LY, + 1MLy,
ny +my + Mg

(7.3b)

WWWW%Wm:mFmZ:my

X:m(xl +X, +X,) X X, X
3m 3

:m(y1+Y2 +Y3)ZY1+.V2 +YVs
3m 3

31 HHM FIHM ATt Ol oF T @19 &
S o5 3! Tefd st 1 faem 9 oF g
o s T B

YT (7.3a,b) o IROTHT i, TS, TH
n FO o Tk Tepm & fou wifdes foman S wehar @
S Uk wHae | 7 gt e § %ol gl 39 e &
T3 1 S s (X, Y, ) €, Sl

Y

5o 2 (7.42)
M
—_—ld (7.4b)
M
s 7o 2T (7.4¢)
M

T& M= Y m, M w1 F FEHE T g §
FUA | W n T €A 8, m, i d FOH GEAR
%,ﬁ?ié‘wﬁfwﬁr (;g,yi,q)@waaﬁﬂ's‘%
afg gn feafg-afser +t stauron &1 ST Rl
THIHI (7.44, b, ¢) Tl GATSTd Feh Tehel THIHT
% ®9 ¥ fa@ s whA B AR r, id HO w
feerfa-—aaet € @R R 5o s o1 Tearfq-afew @t
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94 R=%2=2"-"1 (7.44d)
M

GieRToT o SIfeet SR feran e 4 wfew-=m 2

qfeeT o TEEe ¥ GHIRO it Gl W e
S =fg wed-we (frdens fem) = 9o fag
=1, fau T FHo-fremm & gomE o | foran s
Zmirj‘:O|

T 93 fuvg, S for Hiet-og 01 v =i, "gd
TH-IE @ T HON T ™€) 3Td: FHiR
(7.4a. b, ¢, d) 3¢ fuve & forg +ff @ e €1 39 &R
o fauel § Hol (qEART A STUfS) Hi A Tl
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> (Am)x, —> Ide,
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3R > (Amy)z, —>jzdm

T&T M fave &1 Fot 5 2| FHEH FF 6
faderienl 1 @19 &H 3@ YR for@ Tk &

:A_14Ide’ Y:—Alljydm R Z:_1114]de

(7.5a)
T 1 31w STeh! o qod Hie¥l e 36 YR
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R = LJ.rdm (7.5b)
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g &d S &= i 3 Teens e =
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R (x,y,2)=0
3‘[91?{ Irdmz 0
4 [xdm=[ydm=[zdm =0 (7.6)

I ' frafid steRR o | favel; S - aorE,
MA-ahfadl, Mell, B SAE oF FTAH FHl Hi
T HTAT Tt B1 (T e @ gHR aeqd T uE
a9 9 ¢ f9od soauE &1 gEm w9 9 g @)
FHfHfa T forR ek B0 el ¥ T <9 Wehd §
ﬁgﬁm‘f%wéﬁ'mwﬁqﬁhéﬁzﬁ
B B

3T, T Taell B8 W faar =X, foaest =eE
3R e (AT THHRT SFIIE HIE AR 2) SFefe
e (A TS SRR B), SHHT g T o §
agd B! 81 TS I TR x4 ok SRY W AR
a1 forg 3ok i s TS o Al T wHita
%1 3t © e e Tehd € foh ok x T TEd Yo dm
HZh o UM dm 1 T —x R o e g (o3 7.8) |

dm dm

y 0 y ,
—E=——dE=—-—==—F=-—=—= I=——=——=> xaxis

X e

fora 7.8 U qacil B€ &1 FFHT F5 T BT
T H R SIS 1 AFRH I € IR 39 HROT T
[ x dm =1 H 31 B S g1 FHE (7.6) TR € R

g fog & fou wmesa 3= & 9% five &1 semm
&% 2| 37: THT B AU g 3R FEHH
& T 38 e Tufafd o TEr ¥ THe Tk 2
3R 7Tl ek fon TRTRR 1 STIARR STIE HIS et
A Bl o faw ot @m] g @ 9t fyvef & fog
39 9T T o5 (x,y,2) W @ & 5991 = &
feru fog (-x, -y, -2) T 1 SE SoqHM sl w2k foan s
Tl 71 (TR I3 | e o 37 geft fyvet & faw qa
forg weda-gufafa 1 fag €)1 aRoma:, T
(7.5 a) ¥ f&T TU Gft TS I &1 S €1 3R o1
g gl fob SWiea |l fyvef o1 goqum s S
ST s R & g

3QIEYOT 7. 1 T THarg 9 o6 il | @ T
qH FON T THEM H= A HISC HIN ok
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x Td y- 18 fos 7.9 ° 0¥ oER g4 @ 99eg

s & 3fid fogeii 0, A W@ B & faens www:
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450 g
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= m=—
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50y V3 1
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393

T s ¢ o o <wfen wn R em © fE g
199 OAB &1 Ifidia ahes =&l ©1 o1 39 Wl
Tehd € foF T A T 82 R

3QTEIUT 7.2: Toh TAYSTHR Heleh <l SeIHIH
5 A IS

T el (ALMN) 1 3R (MN) & Fa=R qdel!
ozl W e S ekl ® i@l T 7.10 § <@
T 2

fax 7.10

FHfHfd o R W & e Tohd & 1 8 UL
S b ST HeA fag B1 3R w9 weft ufgi o
7o fargetl 1 fremd € df &5 Wikt Lp w2t 21
Tafey, | B &1 5oME = 39 TSI LP |
el rafeerd BT 3H YohR &H deh i Tohd ¢ foh

mifeehT MQ 3R NR R i smafterd gl am: 98

A 5 il AfeAeRted w1 g fag T e

1 s G Tl <
3QIgYT 7.3: THh U U L-3Tehfd o holeh
(TH Tacl 99 ®ie) & T hx A
Hite, e fafg= qee &1 o= 7.11 #
<91 81 Helsh 1 FoT9H 3 kg @1

g7 a4 7.11 % SERX U vl & 94 of L-
3T wereh oh fafa= ofisl o fsens ot wra e
& < foa o eifera foprw T 1 &1 L-371ehfa <kt i =it
Y fHeTe o1 g3 9F Gehd € 58 9 weeh ot
ST 1m 21 I&F I 1 590 1kg €, Fifh heish
Tui 21 3 A4 T % 52mE %wRe, C, ¥R e, T,
i wEff < oo @ Sk S e § S T
fdenier ®ue: (1/2.1/2), (3/2.1/2). (1/2,3/2)
BW e Tehd & foh L-3Tehfd 1 So90M &% (X, V) 39

serH fagetl &1 SomM o g
y/\
< 2m >
F(0,2 E(1.2)
oC,
___________ D(1,1) B,l(\2,l)
oC, i °C, 1'1n
< 0(0,0 l A(2.0) A’x

w711
3d:

X:[1(1/2)+1(3/2)+1(1/2)] kg m
(1+1+1)kg

5
==m
6

[10/2)+1(1/2) +1(3/2)] |[kgm

I
Y= (1+1+1)kg

5
=—m
6

L-3Thfd 1 S0 ohes 3@ OD R vedl 21 39
a1d 1 AT gH foa1 Tt 70T oF & Tehd o1
MY o1 Gohd €, h9? AR I8 AN T o 7.1 d
WE MW L AP Bk & dF T o oM



HUTt o TR qer goit nfa

151

ST~ 37T BId dd 379 39 Heldh 1 SoqqH ohg hd
T HT? <

7.3 SHU ohg okt A

T oh5 ! TR SIHH o o1, 37 89 39 ffq
T ¥ foF w0 o s T o fou sues Aifds mec
! fae=mT X Hah| e (7.4d) i 89 R 9 39
YR for@ a2
m=2m,.r,. =myr +0LY, +...+m,x, (7.7)
HHIHIOT oF A1 9& hi HT o HYeY SAdehfeld
FE T
dR dr dr, dr

— =1m, m,—=+..+m —*%
dt dt dt

M 2 dt

I

MV=mv, +m,v, +...+m.\V, (7.8)

Tl v, (= dr, /d¢) T&H FO1 1M 2, v, (= dr,/dt)
T HU T I 7, 3AME 3R V = dR/dr F0 o
9T o ST ohe W1 AT B e <, TR T T
7+ o § 76 m,, m,, ... 31X & A 99T & WA
Iead e B sEfau, gHF o Hide TeRIon
m@amﬁwmﬁﬁmwwﬁé@w
IERIN

THIHIOT (7.8) T THT F HNUY ahiad HH
'q'{_

dv dv, dv,
dt —IHIE+IHZE+...+ITIH dt

q

MA =mya, + m,a, +...+m_a_ (7.9)
ST a, (= dv, / dt) JH R R TR S, a, (= dv, /di)
TE FHT H TR E, TR SR A (= dv / de) FoH 5
™ & FHHEM S T R R

31, 2 & fgda M aR, w8d S0 |
el 9 ® F, =mya,, TR U TR FH Il 9 ¢
F, =m,a, , 31| T& FHH (7.9) 1 BH T THR
Ff fom Tk ©-

MA =F +F, +...+F, (7.10)

37 U o 1™ & el SHHM I THIH F5
o @R § O W FH 39 HU-TRR WA a1l
Tl Sl 1 |Ew A 9 g 2

2 % fF 99 89 T8d U W @FH a1 99
F, &1 10 &3 €, @ 98 & Thd 9 T8l ¢, qfeah,
T FU R W a6 G Il 1 9 9 g1 @t a9
T 31 U oh foug § off e Gehd 21 T U T
M d 39 9dl H FS a5 gof s S eE |
e o Tuel g 1Rifua B oIk & enake &er i
S fepTd o S7ST % U1 Tk TR W SRIME F B
=2 o gaia W ¥ &6 Sd © fF 3 el 9@
g aUeR IR o R faada foen § w1 w9 At
Sel oF &9 | I W ¢ 31 @iy weiehto (7.10)
H Tl I Sre+ | TRT AN I & W1 @1 qHIRT
¥ Shac 9 Fcdl 1 AMEH @ ST & T
(7.10) 1 T 29 YR for@ Hehd ©

MA=F, (7.11)
Sl F,, F1hm o5 il W gt |t area aat 6
gfeer = 2

TR (7.11) Fardt & [ & & fodt e
&1 FFHM &= 59 YHR A HIGT & G FEE #
GqUf 5o7A ST Geblsa g Ik gt agF aer 3
W AR &l

2 < fh soomE &= &1 Tfd & fava § S
o feru, kT oF R o SAidfer ool o faoa ° =i
S & =1feT, 39 329 & fau gH shad aed
Al 1 B S FT SIS B

HHRIT (7.11) FA- & o faw g6 FHOi F
e &1 wepfa M= T80 e 9etl feera swon
1 U HUE ot B Fehal @ o TE-E Hi i
T TF FUM T oh HASH I T 3@ 9oe of
B Hehdl 21 T o oft B 31 THeh Sreel wHon
o frdt off yr &1 vfqal B, sHE TEEE =
HHIROT (7.11) o STTIR & 7T S|

qRfd 3R o fauei &l Thal U1 &I &
IGER | & o oSl 379 B9 3! Ul o ehTd i
TWE IR | ol hd &1 9 %! A K YS
TG 3Te9d A ™ & §Td M o= &l T
T FX TR 8| 3EH o, aw, R e g
FIAM SR fh W ol gl Sred ool w5 e
TEEM h T YT AT B

7t SEfafy e fyvel | o el o favemo
3R I8 ST T o &l ok feTu STOATE oft| eetifR,
THeh eI hIE T IO &Y S T A1l 3 B U
T ¥ R 9 % aere H, e o A
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7§ A faan o fF fepra F oqoft wfq, ©a <ol o
areen i = @ off € Y SR AR o @ Ao e
M 9 &Y I8 HEH I AEYIhdl el @Al 7 had
B IO Tl ST TE Ugfa 1 Sl wHe W em
T R, 9, B e fafy off T o oft ® forres g
(i) U 95 fuvs =1 fored =off wfa o 2, () & T
e w1 fSrees w ol § qe-dte w1 ofidies el &,
TGN T oh1 TR Shieh THS THAET ST Tkl 8

y/\
g T
e "1 TR
N\
IR
/1 N T o
‘ N\ T A
5 =

faz 7.12 fedl g8 & @uel &7 59017 &= [aemie

& a5 9 3H RIGTAHR T T FoAal gl
& ST g W98 faemie 7 8 W
=eTdl

fot 7.12 GHRT1 (7.11) i T2 I el Th
ITes! SN B 310 Tt Weerash R el T werd
T Teh Y& Bl H B HY THS| A foeR Sl 2
foehie e a1 AN 9o © STy Sehl oM
o 1 T W IS GG TEl el vere 3R SHeh
QU W M a1l Fd aed 9 [aEhe o 9% o
o€t & W faehie § weel o, a1 geat s Teerehton
TS| 3, TET F ok A Y& F FAAH B H
AR 991 faemle o 9] ot 9@ a1 wal i
faemie 7 g =1 feafa o g

7.4 HUN o ™ w1 I@T G

A9eR! I1E B foh [EF Homm ki Giiarmr s oen
ECa

p=mv (7.12)
R, Thet &1 o feau =12 & fgdia fram =1 ea
Hiohfae wmon § forg wehd 7
o) (7.13)
ST F 01 W SR ol 21 3Tgd, 376 89 n HU1 oh

e frer W faer w SHe somE wEe m,,
m,,..m 8 ARATHAL: v, v, ,.......v, & FH, TER
= FhaRd &1 Tohd € 3R 39 W 9 5ot oft o
B Thd T TES HU F WHE FAT myv, , TR F0
T W G m, v, 3R T THR 3T HO o WA
Fam ot g

n®U o 39 o™ & Fd W o, Tha Hol
o WEg Ho o |iEe A o 9 2l

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

=mV, + MV, +...+mV,_ (7.14)

9 GHIHIO T FHH (7.8) W qoAT i W,

P=W (7.15)

3TA: PN & T 1T HT T @19 T,
& POl FHHM AU THF FHHH FE & AT &
TS & aXe’ glal 81 THIHT (7.15) T THI 5
e ST HH W,

dP _ vV _ i
dt dt
GHIHT (7.16) TS FHHOT (7.11) T Tl L

™

(7.16)

dp

57~ Fee (7.17)
T8 T & 5T (98 F1 Fd & S B
far & fag @ry far T 2

It Ul o foRel Fehma W o/ ared 9l 1 A
I B, A FHIHT (7.17) O STMER W,
dp

—=0 A P =R %
dt

3T: 59 0T oF el TR W o 918d aall &l
IR I el € 59 T 1 el Wi "o eR
T&dl T I N o Tk TR ok faw oy @9 are
G AT o Wee 1 | ¥ g (7.15) %
FHRT, TTHT 31ef Ig off T € fF W e W o
Il Fol A oI I Bl & A THh T hs
a7 giEfdd FE Bidl (39 LA™ § HO ob e
I T THA BH THA T8 AN L =il fof Fm
1 el FeAHM 3Te el 21)

M <, T o1iafte 9l & wRon, 911 39 9@ o
IO S A T TR R AR e 8, forelt farfere

(7.18a)
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U7 1 THA-T hIh] Seet 81 Fehal 81 fh oft, 7fg
o™ W @ a1en Fd 96 9 A 8 Al S
o5 TR W & e €, Ui, §H R F W@
g | Wl W 99 W= 2
iy R (7.18a) 5 sifqer Tt <
T €, 9 B
P.=C,P, =C, AP, =C,
TP, P, P, W@ Ha A P %, FI:
xy T z fgn ® sema & 3R, €, C, 3TF T

(7.18 b)
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¢ He

CM

—— - Ra
Rn
R
: N

(a) (b)
fer7 7. 13 (a) T R 71 (Ra) T ST9ETST &eih AfIF
(Rn) UF TF 3TCHT-HY (He) H fa@isa giar
81 T %1 Fe7H = GH 4 Bl
(b) FFEM 5 FT [EeR 31aeer 4 397 917 &7
(Ra) %1 fa@e| THI 3¢9 §T H1T T TR
&1 forqdia feom o wfearT gid 81
T ISR % ®Y H, 3gY, WeTw o Afdn S9
fordt wfqum st wfyes o feamfeea e W
fomR Y1 eaw =1 ek Th o o e 3R Th
eHT HU § fa@fed el 21 eF-shReh ol e o
TidARer ot & 3R ST W 9l 18 ot 0 €| 31a:
T 1 el TETF FaT, &1F W TEe SiR & o 9%
TAE el 81 fageT § Sa= gu g %, T
s T8 sTewT-v, fafy= feenesti ® 59 R <o
T foF S7op ToUHM g 1 THA-UY T o Wl §
59 W afad 3 9 9ga go e Tk Tfaae o
(o 7.13(a)) |
It B9 Tk U4 Ged %9 ¥ TH &9 WehA %l Q@
oo somm o fer @1, o 3o8 e S w6 fa
oI e @ uedt §; SeaT gU SHi U Th T
1 forodia feen & 59 wehR TIfqeH 2§ foh et serme
o, TR ®, S| 51 7.13 (b) & switan o @)

- Faw—gP S,
\// \//
7\ A <
7 7 ?
! \ C ] \
! \
<” ~~ S,

@ (b)

e 7.14 (a) 9 e/ F77d 31 78791 S, TH S, & AT
T, ST I 95 3@ TF gaqd @l g
g4 T &1 STk SoTHA @R C GEif
el

(b) 3G T (1T Bt A ST F5THT FE C
e 81

0T ki e Heiell oga d THEet o S F
g TS edfa e et gEen § <wi ®,
TSNS o G<H-ThE 1 STUeT, SIHH-h= o A
T w1 w1 A Bl 2

wiifersht B Jfma () T8 1 9 S U
M 91q §1 A I §1ed 5ot 7 o & A fhe gfed
e BT S S Ush G-l ! e werdl §
ST o 7.14 (o) ® <9t w1 oA § wHE gerH
el A e % T qY off <ui T §; 9 s
Sifed fe@r ued €1 9% B9 5oa9H & % %H 9 3@
A B0 U € R 3 AT A SorEE s o Iid: T
AR T W T € Sk S o feR B
& ¥, o <1 a7 i IR Y o =9 o fawdia
Rl W o T (o 7.14(b)) | 39 WRR 37 e A
T g2l <) A o weeH 9 i e ¢ () SeaH
s H WA W@ H G A (i) SHAEH R ok
IRA: A& T IR HeEd|

IR < ISEWN W g2 €, Toh (9 o wwe
FHI T I HT FAHH h T M IR G Fs
%vﬁa:vﬁﬁwmmwmm
TRt © ToEd T &1 fd i g9se o "
forerdt 21

7.5 & WG9 1 |9 U
&9 afeell e wAifqent | 39 ST o fowa § vgel
9 @ T Tl A 6 (FE, e, i) § g |
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Gfeeni o feET UM T g FT ot TR e
ifaer ufer, we, < afw aferl, 9 wo fomem= o
ATEI AT g AR i S 2

39 W I Gl H TH A YRR H R
wfeafoa 7| 9% Tk o 21 el fa 9 efd @
Hewqul TR, 91 S0l T wivia Hort, afeer o
o ®9 § qRWIfE w5t Sl 2l

[T U it giRwTST

3 Gfeelia U6 b 1 GR TOFEHA T @ AR ¢ @
i) fSrRT 9RET ¢ = absin g T, el a TE b HA:
aTd b o TRHAMT € 3R 0= Wi o ot
10T 2l
i) ¢ 39 e o AleTe € e atd b eEfed €
iii) = &9 Tk <fayomed U9 of 3R THeh! 39 YR W
o SH1 TY a W& b eh qc ¥ B SN o= 39
qel o Afietad &1 iR R 3 &t a @ b
SR SR, @ U= Y A ¢ 1 feen § e wgm
<ferommerd o= w1 TrE o 7.15a W <t W@ B
IfE 319 WKW a T b o T o T eraEd W@l
o 9Rd: T SIfes 1 H1 Il 1 3 YHR A
f& 37 fR a @ b FT AR fim &L, I9 39 T H
el g3 a1 ¢ 1 e sarm s fo 7.15b |
Tt T R

(a) (b)
fera 7. 15(a) 3 Qe @ Giewr oHEer &1 fem freifRa
FXT & foaw 3fevmad 9= &1 fEg
(b) I TUFEST FT 9T T & forg qMfeT
819 &7 a4

Tife g1 o 99 &1 W ®9 A 39 YR
T Hehd § : 3T e EU 1 el B a¥ b &l
3R Fohd i U Gielll 3ok thet g TS 1 fa
¢ 1 T s@rm|

€ IS, Tl 6T foh a 3R b o = 31 0l o d
21 fo17.15 (2) s (b) § 399 | HI0 0 T T R,
Tqed: TEN (360 0) B SWisd Freml o o g off
1o\ &I 999 a T b o &9 &1 Bl &IV (<180°)
it Fraw @ =nfew) 9.t @ 0 ©l

iR T TUH |, UM Fa & o6 AT hi"
() Tog =1 S feran Sl @ Safery 39 TUF Rl i
oM off FEd B
o oM 3 T T wiken 1 sIfeer oA wafaf=m

199 1 e T @ SE U8l «ard T € ab

=b.a

T, W N swAfata oM @1 9o T2
W,@ﬂﬁa b b a

a b T b a™ IRA A (absin ) ? ; 3R
3 Tl € 39 q o SAfierEed € fSeH a W@ b
formm 81 w6, a b o foaw gfaomed 4= %1 ad
b &1 R ST B € Sk b aoh fIT b ¥ a &
AR gRoTHa: A < gfew faadq faen & @0 €

axb=-bxa
o TR UM T TEU Teeh 0T & THHT TAd-T1d

BNl WEdT o 3fdqia (I <dor § gfafers

T W) BH X X,y > -V AN z 5z el

& ufomeey qeft Gfew o el o fug st

I T IR TH UFR a > -a, p_s—p | 3@ &

e § a b 1 M Bl €2

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

d: T ¥ a b 1 fag & agern
o iy ud |iew <A € UM TRkw-AN R faaoRtia

B &1 e

a(b+c)=ab+ac

ax(b+c)=axb+axc
e THc=a b ¥ & ®9 H Fft fo@ T
g1 39 U e o AL UHwA S STHH
21 AR
() a a=0(0TH I TR T, A =1 gfwmr
el |feen)
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wed: U9 sdfee @ #fha a & wfEOT Zer
a’sin0°=0! . ab=(3i-4j+5k).(-2i+j-3K)
TH9 BH 39 IRUm W ugEd € T — 6-4_15
ixi=0, jxj=0, kxk=0 =-25
Witk | ok
e €, 7 ix j o1 9RE sin 90° = 1€, = axb=|3 -4 5|=7i-j-5k
i R j S o1 OfE 1§ SR S Wi 900 i =2 1 -3
21 3Md: ix ] Th Thish @Y 211 3N j & acf & M 2 fF, bxa=-7i+]+5k <

SAfverae <faomert 9= o FEAER [ & al 379
Geiferd 78 Tehish WG k €1 3 YR 319 98 ot
F HHhd ¢ T

fxk=i R kxicj

e O o %A fafar o0 o oUR W &H
FE THhd o

ixic ok kxjo-i ixk=-j
oM 3 fh SWEa |iky oA el ¥ A
i3 k=hia % ® o € al WiEy U e © 3R
I =t A § e @ € o Ger UM Tk B
a7,
axb=(a,i+a,j+ak)xbi+b,j+b,k)
= abef(— a_b,j —aybxli +aybzi+ ab.j —azbyi
=(a,b, —a,b)li+(a,b, —ab,)j+(apb, —ab )k
ITRIFT Fsleh W hi H gH Tl Aiael OHEal
%1 STAN TR Bla b W1 o HT ol SHSlh hl
B T feetfime (Urfore) o &9 § for@ gehd & s
IR TWH § EHE 2

b = (- 2i + j — 3k) & RV TF G TUTHA

(33737017.4:3?97%?#51:(3}4%51() il
1d_HITT

7.6 RN AT 31 THeAT [T a7 ¥ Hae

TH 39N | eH 1eFH i foh hivie o o , 3R
oo 1fa = TR o R 7 ¥ 7 g 9
it 1fa H YU 1 Y& U Tk AR T W FeAd
21 fordlt 01 o1 YT v SEeh vl o 9 Hefud

T 7.16 T R 3787 o 9Ra: goiI R (z-) 3787
& URA: gHd 3¢ Y78 & fwd &I P &l
gArER 99 T T g9 BT % (C), 3787

W syafied 8
BIAT 1 & T R o die ol Heel Teh W9 o 9
e i €1 |iE U ok fava ® oo fumet srgam
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amed o 7.4 T W S SW S@E T R,
et 35 fave =t ww feer e1a1 o ufiq: =off 7fa o,
YU 1 Yeih HU1 Tk g | T HLal 21 3 o9 e
& g A H eid § e S o1l o SW
srafierd g €1 fo 7.16 % g4 fe 7.4 &1 fIR @
AR SR 3T R (2-) 311 o ufia: md, 3¢ fave
o, Tk foafeme & 1 fag P W g9 €1 ¥ &
T I o @ FordeRt ohe C, 3781 W feord 21 9 B
e re, S fag PR e § oo 5 7)1 fea o
T P fog W 1 o1 @A o wiew v oft gt /)
Tt f&en 99 o p fog W @it T ot W@ &
SR 1

T TR At THA AU o 9% w0 1 Tt P
(fa 7.16)1 HIVT PCP', At T9I | HUT & HI0MA
TIEATTT AQ T AT B1 ALTHA | H01 1 Sd Hivi=
AT AO/ALRI S-S A¢ T HH S gY A
T €, U AG/A¢ 1 | Teh HiHid W JIwd shlal
2 S P fag W 1 1 Arcefiren sivfg 9 do/de R
AT HIVA T h &1 o T T I & I
o @1 W BH WA € for Y@ o |iken s g
v U@ HIUA AT o oF e Gad Th WA GHRO
v=wrgx Y& &A1 1 &A1 7, S&lr g9 H
e B

T @ & fedt few o oemr W g
v=or 3g fave & it HUT W ] Bt ¢ o7 fer
F9 " r g0 W T forelt w01 1, forelt &0 w,
T 3 v, @

U = Or; (7.19)

78l it el o1 A 1 W n T SEerdl 8, STl
nﬁﬁa?gﬂiﬁﬁﬁﬁmél

Fg W feod &0 & faw = o, 3R @AY

= 0l 37d: 31 W feod wur W@ T A&t
F| 3 TE T B § R et fer )

M < 6 g0 |t o1 &1 FEE FiviE o
foren 21 e 89 o # R fIve #71 Hig 3 FE
Tad 2

fordl fUve &1 g TR Ta &1 S7fceo
g4 78 Farl o 39 94t F, fhdt 3T T e
U a7 G =erd 81 591 YR, Y gt i @ fore &m
%€ Ghd & [ [hdl 3T 7T &0 R fyog & g4t %07
THE FUiF A7 © gad &) e < fE fer e %

9fa: Tad 3 fave & =il 7fd @1 =g sifqaemn, T
IR o (ST SN 7.1 W e 7@ R) fuve w e
FU TH g9 § G FOT € MR TE g9 N\ &
TS Tt H feord i © Freeht o 318 T Bl 2

AR &1 9% o fae=H 9 U9 o @ T v
AT T 3w U 21 fohq e TE €, TR U w wiew
i 81 &H 39 a2 & qHedA A gfie o fau &g qoh
T 3, TG Fg IH FR Fol| T R 1w o ufa:
i o, ivitg ot afger, ol e1er o srfaw B R,
3R 39 feon o Hohd & © oEE T Somed U
3T FQ Sd Wk IMH i e oF FuiF *i foen o
WWHIQ‘F@'QW7 17(a)|3111:rfi'916mv&mw

S ST SR T R

© 9
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78] o 377139 81 P fag W feerd T @7
;@?W@Wtéggg rel 98 o W r
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