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= femn € &6 my, my, ... 3 % 79 T % W@
Ieed el §1 THfN, GHY oh Wue WHiRl
ST H T T 3ok WY STIeh] SIHl Fa_R
IERIR
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GoTAH S9H Gehl=d g $iR gt a’T 99 39 W
STRIfYa &l

2TH 3 foh $TaM o= &1 Tifd o fow o S o
forw, ol & e o oAiale ae o fow 5 &
S &l =feT, 39 3R o fou gH had aed
el i €l S T STEvdedl €

i (6.11) FAH FH o faw g Foif ok
e &1 geRfa ghf=a 78t et 7€t e &l o1
T Gre ot 8 "Wehar © fEd de-a® & i
Tt &, SR g TR T AT g3, 3tel,
Tl TS FO 71 oF HASH g T §¢ v of
Bl Tehell €| FehTa o off 81 3R 3Heh Sfoel o o
et ot YR St 7T =, SHRT SHM g, GHIH0T
(6.11) 3 3TER & TIfq |

TRfid MR & fuvel i THa FON H WE
FEER | A oh 9o 3T §H 37h! Ul o M &l
TWE IR § o Thd &l H SAH! A B TS
T 3Taad A TR/ & SoTqM g i 7Ifd 31
F TR 2| 3T fau, 99, R @ #1 Fo 5o
AR e W o weft SEA Sel i R % g
5 T GAET AT B

78 wrEfafy gaa fuvel W o oo o favayon
AR STE SE Ul % TA o faw TR eff)
BT, SHeh faT ohis T HIOT T&1 Sardn =1 ol
39 BH 98 GUY Thd €, FoF g & el A e
foq %2 & 7% 7 fa=n on fo fer o woff «fq, o
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FHON H STdes TG A Al off € el SR afg ot
07 off| 3T © B4 98 WY I STevdehdl T8l W&
T oheiel BY AU UEd TR TE UGid 1 e
T | o T T, 9%, T 9% fafy off 9| e o
2 foaes 31 (1) @ 3¢ fuve =1 fogy wpoff wf o
B, (ii) T U0 g o1 formeh o o dE-atE &
3Tafer Tfaar &, THiaor Tifa w1 ST shich HqHE
TSR S HehT B

y/\
JoT &
Eert "rt e
Nl
IR
\\ T 5
| \ I Ar
5 x >

o7 6.12 fod 769 & @USI &1 5670 &5 [ &
§I5 4 3H WaeTArwR 78 T <eTdl g Tl
ST 5 W A8 faemie 7 8 W =l

o 6.12 THIHIN (6.11) Tl TI= HH AT Th
el SR B 30 i oo R 99 T et
T Uk U el W B H Thel H foER ST 2
foehic e oot 3fidReh ol 8 SEfIT SehT S
g W1 T W B GG AL B YA SR SR
TUel W M a1l Fa 98T 9 favhie & a8 ot
IE1 © S faehle @ wed o, =M gedt w1 TRy
A 3Tq:, TET Il ok SAqd Y& F FHAUA FR Hl
RIGAHR 99 foohle & o] ot 9@l s War s
foere 9 g =1 feafa o g

6.4 hUT oF TeRTT ohT TG HelT

YT IX BN foh W Fam &t qRAm & aren
EC
p=mv (6.12)
IR, Thel H01 & fau e o fgda fom =t &n
Hierfadw s | for@ e ©
dp

F=-—%X
dt (6.13)

&l F 0 W NG o 81 378, 376 84 n ol &
wF e W fTEr X e soEE wE: om,

mz,...mn%@'ﬁTaWW: Vi,Vo, v, 21 01, TR
I fohard & Gahd € IR S R a8 5o off o
Bl Gehd § Tel U1 H1 WF I myv, , TR FH H
W G my, v, 3R TH YRR 37 i o W@ o
oFf &)

NN o 39 TR 1 it T T, Thal ol
o W G % FiEw I % SR 2

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

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

TH FHIHIUT Dl FHHIT (6.8) § ol i I,

P =MV (6.15)

3Td: HUN & T [T FH1 Fel 3@ G, [
% P FIHA Y 9% FAHA R & AT &
TIAHE o SUE glal 81 WHI (6.15) 1 GHT
e 3Tehe i I,

dP __ dv

Mg A (6.16)

HHIHIT (6.16) TS FHIHIT (6.11) T TorT &
™

dP

E_Fe 6.17)

T8 TG & e & T (197 B FT & 5 F
& b9 & foTq o e e &1

IS FHol o fordll R W @ 18 @l 1 AW
I B, FHET (6.17) T SMER W,

dp
-0 T P -sEw
dt

31 519 U o TRl e T & 918 a3l &1
I I T € 59 TR 1 Pt W T 3R
Tl €1 78 FU % Th FwE & e ang g9 amen
W Gam & G %1 | @ g (6.15)
FRT, T 31 F7 ot T € foh v e W) o
A Fel STed §iel I Bl 2 Al THoh FATH s hl
o gREfad 8l il (39 ™ | Hho o (/&
SR L GHY B THIM I HH H e ok e
1 el FeAHM 3TeR el 21)

o <, T oriaftes @l o wror, 711 39 =@ o6
HRU S HU TH TR R AR e €, freht fafyme

(6.184a)
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U 1 THA-T HIH! STl 81 Fehal g1 THT o, Afg
e W T Il Fd G_F 96 I 7 Al FEHA
g STE-aT W € werdl €, Afd, o Ul i e
I | Wl W 99 W T

Gfeer TR (6.18a) TS S1feeT SRl o qod
A

P,=C,P=C,@P=C,  (6.18h)

TP, P, P, T TR W wfew P %, HRI:
xy @ 2 e ® smma € #iR C,, ¢, C, TR 2

H
¢ He

(a) (b)
o177 6.13 (a) TF 9K 19 ASTH (Ra) TF 3T96THd 87
T IS (Rn) TF TF 3TH1-FH0T (EHerad
W] F ARE, He) § faafed g 2
T &1 50 % GEI d gl
(b) SFEM =5 FT [EeR 37aee § 39T 91”1 &
ETq (Ra) #T fa@ed| sl 3= T 0T
T& TR FT 9 e 7 wfar gid g

Teh ISR o ®9 W, 37Ed, Aeam o iiued ow
fret nfqam oreemt ifves & feamfeea g W
forem Y| egm &1 v TF ted o Afas 3R
T 3w & H foefed g 1 &9-%7E 9
fh1a & o7l et © SR 3§ W YAEl Ed 9o
T0g &1 o7d: e @1 et W& gaT, e 9 g
AR &9 ok 9% GuH Tl 2| foeed o se= gu gl
H7, {7 T A T Achi-01, fafvy= fegmedt o
39 ThN Toid § T S0k SoAUN e 1 THA-TY
I o @l ® 59 W aifad g9 9 tedt gw eaw
ifees A o (a3 6.13(a)) |

¢ &0 Teh UQ Hed WA 9 TH & UhA 6l <@
form somm o= fer =, o 3o e o &) T
forement Tt @k vt €; Sei=1 g <M U1 U R
faradia foen o 39 YR TiHH B € R SR S o
feer ®, S Tt 6.13 (b) § <@ifen = 2l

- Far—g5 S,

N 7 N 7
/, v,

A A S

7 7 v 2

VAN

\ ] )

<7 <~ S2

@ (b)

o7 6.14 (a) ST (77 T 1 T80 S, THS, & T
Te, St T a5 3@ T Taq 3@ 5N 39
7T 81 FHET §HIA @ C GHIM
T 8

(b) 3G FERT [T T Tfa & 5FHT FE C
feer 2

0Tl o1 TR Helelt aga o wHEnet o SW T
TaE T eAufaea g9 Gadt wwen § < w,
AT oF Ge-ThH =l 3TUET, SoAWH-oh= oh A
o Hr w1 SEE B

Giifersh! § gAda (IEART) &= 1 9@ ST U
M o1 7| A H1E Sed 5et 7 o e qf fohdt Ffroa
& 1 SSFHAM % Ush HaHd-H01 i g =eldl & SEl
1 6.14 (a) W g9t 7201 21 fo & THE goAwE AT
T FeE o TEA qY o g U §; o IR Sied
@ ved €1 9k ed oW o o %H W <@ ol g
T € o A < T8 SoFEE o o Ud: Tk gReR
T W TIGHM B Sefeh SeqHH ohes TEeR €1 e €, fop
AT e i IR 9Y o A o faadd i WA
& 2 (Fo 6.14(b)) | 39 YR 37 F&050 o1 T 9 &
et o e o fAfia e @ () S o i T
@ # T A (i) $AEE R oh URa: A&l @i
JARR FHE|

SWeR < SN 9 g B, fon e o what
FUIf T T Rl SHH s AT T 3 FHE hes
% Uf@: MG § T HIh @A U Ad SuAr
TR € g e 1 vfa wl wEeE o "ewa
firerdt 21

6.5 &I WE9N 1 AT UHEA
7 gfewll ue ifaert o 37k 3T % foawy ¥ ugd 9
A S § e 5 (FE, e, k) | s Q)
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sfifaeht

gfeeli o 2Ifqw M HT gl wF oftl Tw mEwE
“iifees ftr, e, < wfew ofkel, @@ o fawerm &
A U R TR 1 S 2

3@ B9 I WREN H TH T YHR H 0N
wfeafo H3T1 g7 Afew o {1 el 1fd W Fefd @
HeaqUl TR, 9 et e v o, |ew qom
& ®9 ¥ gRefig 1 S S

|iEIT MU kit TRATET

T Wikl a TS b 1 WY [UHEA Teh UE GRS ¢ B

(1) TR T ¢ = absin g €, SRl a T bF: &
?b&qﬁqm%aﬁi 9= wfesli & o= 1w
|

(ii) ¢ SH 1 o Aferaed 8 fNaHa Tt b it €

(iii) 9% &H Tk <feoTe U of 3R 3HeR! 3@ WehR @
o 29 3 a TS b ok qc § B AN owE 29
qel & Afgerreed 8 iR fhe oid 1 a @ b I
3R g, a1 99 & Al ¢ Hi e § 3 agmi
Zfeqomrerd U= w1 oM 95 6.15a § <9 T B
I 79 AT a T b o a1 o SATTeraad @l

o Tfd: 319 e 719 Ft Il 1 39 YR HiS

o 3 R a ¥ b &1 IR @ &, 96 39 &Y FI

el g 3Tl ¢ 1 faen =aE@m sian o 6.15b &

<9It T R

Ac=axb

o7 —— > - - -

(@) (b)
fer 6.15(a) 3 QRPN & QiR TUHES HT em [iRa
FXT & fore sfeomad 9= &1 a9
(b) I qUAEHS HT f5em Far & foaw fE
g1y & 4

TIfe 21 o 99 & Wl 9 § 30 FHR e
T Hehd © : 3T e 8191 1 g9l il aYb Hi 3R
Tehd I U Giell| 39eh el gT TS 1 il ¢
fem s

€ A% W@ 6T % a b o = & 101 od
21 fo16.15 () T (b) & 379 © &0 O T T €,
T IO (360°- 6) B1 S Fremi § @ wiE oft
7o oI T99 a Wb & &= &1 BT &I (<180°)
et F1EW o =fen) Rl aE 6 B

Fifh Fiee O |, 0T S i o AT Hig
(x) T =1 STE fohan ST @ sHfeT 39 o 1 HiE
oM off FEd #

o o[ 3 for 31 wel o A m wufafe frm
1 e Al € SIEl Yeel S T 2ab =b.a
T, 9w OH FwAfGHHE o w1 qee T8

Fl, AU axb zbxa
axb o b x ash THT T (qbsin g) T ; 3N

3 g & SH q o AfereEd € fed a T b

e 21 9f9, a x b o U 2fgomed U9 &l a 9@

baﬁwwmémﬁﬁbxaa?mbﬁaaﬁ

R ufomd: 3 9 Gk fauda fgon o e €
axb =-b xa

o R UM T TEU IFF O § THRI WA
FIER| W o Aard (A I9or o yidfers
T W) BH X - XY - Y IRz L, —z fHew
&1 IRoTHEEy Tt Gk & sl o g a5
AR AR W UFR a - -a, b, —p| 3@ &
TEd § a x b T 41 Bl 82
axb_ (-a)x(-b) =a xb
37d: Wadd ¥ a x b &1 fag T agemn

o %Y US WiEw <HI S U HiEw-I W i
Bid €1 3ra:

a.(b+c)=ab +ac

ax(b+c)=a xb +a xc
e THc=axb & IgTal & w9 H off for@ ghd
gl 3T U ed o afee R # SRR
YIS B ¢
(i) axa=0(0TH I TR 7, A 7= gREm
oAl <L )
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W:WW%E@ﬁFaxa T IRHTO g
o sin0°=0! ab= (31 -4 +5k)- (21 +] ~3K)
THY M 3W TR W e € R = 6-4-15
() ixi=0, jxj=0, k xk =0 =-25
(i) ixj=k i j
M €, fF i x j &1 9 sin 90° A 1R, GfE axb=(3 -4 5|=7i-j-5k
i 3T j < 1 9fmmT 1 @ SR S i 900 HITT =2 1 -3
T T ixj TH TH WA B R j R qA h o ¥ fF, bxa=-7i+]+5k <

AT oreraed SfRoTed U o FEEEER T Y al 3
Tafrd ag Thish A k T T YHR o9 I8 off I
# Hahd € T

jxk=i 3R kxi=j

e UM oF A T 707 oF SR T 89 &8
e §-

jxizk kxj=4 ixk =4
g < fF SWe gty oA =sRl A oAl
1,j,kha %A H o T df WL OF o 7 SR
Iz =hia %0 § T2 o ¥ df |feer o Fomer 2
1,
axb=(ad+a,j+a,k) x(bd +b,j +b, k)
= axbyﬁ -a.b,j —aybxf{ +aybzi +a,b,j —azbyi
= (a,b, -a,b )i +(a,b, -a,b,)j +(a,b, -a,b,)k
SR A W I | SHT T TS UAEaAl
%1 SN a1 Bla x b i ek B el SR Hl
T U featiiie (URforeh) o &9 o forg Hend & o
I @ | AW 2
i j k
a, a, a,
b, b, b,

axb:

3QTEYUT 6.4: 5T WA a = (3i - 4j + 5k) TF
b = (- 2i + j- 3k) & 3V T TR JUTEA
F1q HifTal

6.6 IV AT 30T THeRT IWT 9T | Haer

T 9N | €9 31eHEE Hal fom Hiviia 9 0 7, ik
woft fa o sThT 1 fiTehT 22 €9 98 99 gk € TR
Hot fd o fve 1 Y&k U1 Tk JAehR 9 T Fewd]
21 forel 01 1 Y@ o s iU o W Hefud

L‘:V}

fo76.16 U@ R 378 & TRa: JoHI R (z-) 3787 &
TRa: gAd 3¢ fyve & fRdt U P &
FAHR 9 T =1 g9 H @5 (C), 3¢

T STarYd B

21 €1 57 31 TR ok <t 1 ool T GiEer O 9
I 2l ©1 |iEw o o fawm o o fasel s
o a1 2l
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sfifaeht

agd o1 6.4 T: SWI S SR S T 2, Rt
3z fuve 1 wH fer s1&7 o af|: Foi 7 ¥, fyve
1 YF HU T o0 § A B 2 A o9 A& b
SATEe THAS H Bl € Toeh ohw 3181 o U Srferd
21 €1 fo 6.16 W & fo 6.4 o1 fh § =men @ 3iR
sﬂﬁﬁﬂ'{(z—)aﬂa?qﬁﬁz %ﬁ@ﬁ'ﬂ@a?@
fafere %o &1 fag P R <l {1 7@ FU T I
T ® TSRt v ¢, @181 W feord B 199 w1 B
€, 9l fog P %1 @187 § oreEq g0 §1 o # B P
fog W &0 1 a9 e v off qwi 81 g\t
faen 99 & P fag W i+ T waet W@ & e R

HH TR At THA A & W% H1 w1 feafa P
(o 6.16)1 T PCP , At THI | HTT & HiviA
e AGHT HIT 81 ALHHA T U1 H1 S HIviF
AT AG/AL R S-S At T HH ¥ gT TG Hid
€, ITI AG/ At 1 HH Teh HHIG I Wed HLal € S
P g W %01 1 drEiTeh shiviid a7 d6/de R areifie
HIUT A7 TH w W e H Bl I T
e W BH A § T Y@ A |fee w61 afmn o
T BT d @ o A9 a9 Th T FHH
u:wrmwmmw%,ﬁﬁr Eﬁfaﬁ
eI

T <@ fop foret fRu o eqor W wHieRr v = wr
3g fuve & goft wof W o] et 21 o feer ster @
r. g0 W ferd foret &1 w1, forelt & W, e Ay,
g

U, =wr, (6.19)

T8l ot ekl i1 WM 1 Y nd I&adl 8, STl
nfave & St Hoi w1 GE 2l

F W T & & faw =, @R zEla
U=ar=0I30: 318 W e &0 W@E 1fa T8l &l
Y 7% T g1 ¢ TR e R B

oM < o g |t wull &1 THE Hiofg o
foran €1 safeT 87 w &1 R U8 F7 FHiT ST FE
g%d 2l

et fave =t g THIRT i BT AT FHA
g Jarl foh 39 G4 H7, fREl KT 7T &7 W G957
97 G Ford €1 39 9K, Y IO T & 7Y 89 FE
T%d & 13 fhdt 3T 71T &1 R fyve o gt & gam
IV 3T FEd &1 e § fo feer st o i e
3e fave & ol fd &1 97 AAfveeor, TR vl o

(SIG 9 6.1 | o T ®) fave %1 ' w1 uw
T | TIfq shear € 3R T g6 el o AfeTeed 9 |
feora e & fSeRt o 2181 W B 2

TN 37+l ok o oo § U ol © TR i
AT ek e TR ) fohg @A = B, foh e ww wiew
Tl B W 39 de & gHeA A1 gfie o fow g qok
T <, 99 I8 9 T Tei| U fer ot o uid:
O o, v 9 gfew, ol e o ke g T,
AR 39 fEon & Hohd wear € e s sfeoned v
3TN ST S 39k ¥Y & fyve o FuH &t faen
AR ST e o5 6.17(a) | 39 |iewt &1 afm,
o = do/dt, S ST G T 2

09

o7 6.17(a) 9% Sfevmad 99 o Y @1 fqUe & FUi7 Pt
foem & gamEn ST At 99 HIv0F I F
foem & st @)@ 9fs fyve & gu @t e
(FrETerd A1 IferomErd) age dat @ Hi e
ot F5a ST

a7 6.17 (b)  FIUAT 37 GlewT@ H1 197 e goi7 3787
& 9T 81P for W feera &7 37
M v=wxri T QWr I &
oeTe & 3R 01 7 g9 W werd §
39F FIW Gl TE e @ @

s 2
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m,m%ﬂmmwxr = 3% 9 g
3R W foh =8 = =5 o €1 Fs1 6. 17(b) i 2,
S o qf o1 6.16 1 € WM § W, FEl 3H %01 P
Ty Y o e S s T R fee o, fer (2)
3181 o ST Wik o 3R et fog O o |ier 93 fuvg
% forg P o1 feafa-afer r = OP @i 7 21 e € fof
Tt forg o1 U 187 o SR & W T R

I oW r=w OP=w (OC + CP)

wfehT @x OC = 0 Fifeh & IHRI @ OC B

HAd: @Xr=wXCP

T X CP, ok Tele €, A 2-3181 T oFf e
U P §N S T g i A CP W | o1q: I8
ga o P fag W e T wuel tEn % oy B
x CP 1 910 ) (CP) €, Fifh T CP TH T
o €1 B9 CP &l r, U YRR e =gy drfe
¥heh 3R OP = r o uRam o Hyd i feerfa @ =0
ST 5eh |

3d: o x T T UET GGy ¢ fo@sh aRAm or, §
3R forent e 01 P g s Y g9 W @il T
T35t T o sTfew €1 A fog PR W@ 9 afiw #
afeamor SR fen €1 e

V=@ T (6.20)

ITETa |, FHIRIT (6.20) 37 €8 fUvei sl g Tfa
W St o] B 7 Sk g o ot e ¥, S aeg
F1 g (fas1 6.6(a))| 30 @@ o #Hal H,
r &1 1 feorfa afew Wi & € 5 fer fag =@
& T T A T 2

oM 3, fF 5F #IF a%g T o) 3747 & TRa:
Soi7 Fd & d HA % G G w H1 e 7@l
gecTdll &, 9T GRHIY &U-& Y §ecidl &l 8l
s7fereh =9 O % WGl @ @ TRA SR em
I GHT & 1Y TRer @ G 8

6.6.1 0T =TT

oA e fean Bem o g oot i delt st
off S e o 9g ® € 579 T gHA S1v T
Tfq el SETEA 1 AN S o AR fSrwes ) o

9 B9 Hell- At aifed &1 TMiawor TIid i Tias =%
T =1en W foweme (Ar) 3R @ a7 (v) & 959
Bl FOT T | SiviE faerd (0) T8 Sivia o (@) &
FIUROMT B| d9 U8 Tneifess & ¢ f S '
TG Tfd W [T o1 i o 9ReEcd i & o &9
& e e o S A o T wO R
ot R =31 37d: FHI0T RO @ 1 9Remn, qu5
o gruel hiviE o977 IRedd 1 R o T H FHT Tehd
g1 =i,
do
o =29
dt
Ife =i o187 frer @ A ! fEem oI sufaua i
femm off feer =i 3@ feofa & aa wfw e aafgm
Tt | S8 Wl € 3R g fora wehd B-
g=dw
de

6.7 ST 3TMYUT TS <RIV HaAT

TH S9N H, TH 39! T 31 TR | STerTd Fad
e =1 f<el o |fw UM o €9 | qRera foman
ST ®| F A, e W <@, wui o e,
foRweRt 3@ favel &t fa &1 foo=d &6 H ga

Hequl ikt 317 Hd T

6.7.1 Teh T WX RITU o AT 30T

T dien €, o Tl gg fuve =61 wifq, =ame &9
¥, o e TER %1 HghsE g 21 Ak fiue
foeht fag 1 Frelt Ya % omfew R € @ s
Shae F[Ult I B 81 79 W € R fRe awg
TG Teeen ¥ 9iedd aF o fag (3 sa|
T @R U9 Y o foIw) oot w1 eeEehar gidt
21 g9 e ye e 33a1 € fo wpoff fa & =
% qod ®Y ®MF G R 7?2 T 9 feufd 5w 5@
T 1 W qaRH o fou omed fRe gR & @ie
T % HE HT I A1 §R Tk 3¢ fIvg & S FHoell
T BIRY oA ITelt Heafer 3787 o qfa: 0 Fohdl 7
§R W1 A IAE 8?7 78 df T & € f 5 qw
TE W T T8I AN SR A8 A8l ¥H Fehdl
fo=q, Tl «t I g I &1F foan <0
Tohdl &, TH A R Fesll W oA Al Heater
W W A el §edl, gR W &g ot FyulH Tfa
I 8l L Hehal g forelt feu 7w i =

(6.21)

(6.22)
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sfifaeht

SR &I Y § Feg sifersk gerelt giar €1 spoff wfq o
o1 1 aRam & T, dfew, 98 FET AR HY
ST ® ¥ ot mewryl g 7

*qoft g & oI o THged A T Sl §1 TEeR!
Uad (2feh) @toren ot g9 it shel Sl 81 (8H o
el SR ek WAl BT TSl Uil WY i
TES BH THA HU o ORI AW H 9o SO
IR <1 AR H TH STAURN i ST dgrRT HUI 6
frem 3iR 3¢ favel o fore @] %8 5w, o wfa o
e e O e i s P S e
@R H THHI Gy o S

Z A

fe76.18 t=rxF, 1397 & aTmaq & o8 r T
F & 3R gwa1 fen <faonad 9= & fam gr
S S g 2

Ifz, p fog W feord et 01 R et F o @l 21k
7o fag O o wme fag p o feafa wfkwr ¢ &1 (A
6.18), 1 HA fowg oF |U& FU W T a1 9
sl fAfafEa 9feer [oHEa o €9 § gRea
[ERIESCUIS

T=rxF (6.23)

o1 A0l Tk AiE A T ThHT Gohd Fom Wk
JUHTEAT T T &R 1 279 &1 T 1 A 7

T=rFsinf (6.244a)
vl rfeafq afew v %1 ufmmon =1f7 Op &1 der ®,
F, 91 F 1 9RA01 8 9216, r TS F o s &1 oy
1o €, S o o gwter e 2

a1 Ul o1 foefE g5 M LT 2% | 36eh! fommd
e B W 1 3R S Hi| qUy, Te w1 9 faega
T ifaer T 21 =t sl wek |few wfyn 7, s,
w1 T eifew AT F1 I et F .1 HEF A
HeT (Nm) T Fo & T 2 o 911 @t < ufiwror
&9 fo@ gwd -

T=(rsin@)F =r F

I 7 =rFsind =rF,

(6.24b)
(6.24¢)

Tﬂ%sfrm =rsinewaﬁm—i@aﬁt§fﬁ§@
EEd 50 ® ¥ F (= Fsinf), r o e o o
F &1 31974 8| &4 < fof S8 r= 0 F= 01 6= 0°
1A 180° T@ 7= 0 | 31q: AR 91 1 IRAT I B
T T gl fog W gl 21 A o i fsma g
fag @ ToRdt & d et ol I @ S 2

STYHT & 9 d1d i AR ST =Y fF r x F
S TOF B oF SR &1 WG o GG [OHEA 5
Tl I T R o @0 B §) e AR 9t i fkem
I T SR A1 9 S ki e o el 8 SR
T I ¢ 3R F A w1 RE0 Sae & S A 9t st
&1 feen o & aftedq &1 2

6.7.2 TeRTr wHUT T RIUTE Hamn

S T et W il | wet sl guged ©, I
IY & vl o, I Gam 1 ol gaded 1 Ted
T UHA & & fafeTe wmel § HoiE "
RT3 Tehel 1 h1 A o GeH T TG
YT @ | T, R0 H T GRer i 3 favef
gfed & o Rl o feaw amy w3

A S 1 @ B v Gam off T wiew oA
21 SEh! e (WF) Ha 1 ol e Wehd €1 T
TH H RO Hom T GRS T SFHEE e S
kel 2l

mmﬁﬁp@ﬂwaﬂ@wm,%
fag O o @mue, frwent feurfd wfwr r 811 0o 4o fog
O o HUY W HU &1 HVF o | Fefared
TR0 g1 AR BRT-

2024-25



HUT o TR qerm goit wifa

109

l=rxp (6.25a)
I HelTT G 1 qRA ©
[=rpsinb (6.263)

el p EiEel p o1 IRAT € qLNO r TS p o W= H

oY HI0 B 3H GHHT H g fom e B
l=rp;, A ryp (6.26b)

ST 1, (= rsing) W p 1 fazn Y@ & 4 fag §

a5 ® 3R po(= psin), r 1 ore o o
p 1 3T BI S A1 Al W@ Ha g e (p=0) A
01 4 fog Wl (r=0) 1 T p i e W@ g
fog ¥ eIt 81 6= 001 180°) T &H 3TUET Y Tehdl
€ for Ivig Wam = B0 (1= 0)1

ifesr e, I ol e wiE "o A
Tequl TREIRE Heel 71 98 "o ff 9ot o W
AT ok o= & e H1 ol qUged T Ushdl HUT ok
e H 9% HaY FHd i o [ACEH I=rXp
T o MR T ST F ¢,

dl _d

a—a(rxp)

T[E AR o SR T UM oF STehald I a7 AR
*, @

4 (g =0 p o P
dt dt dt
€, HU H AT v=dr/dt T& p=mv fa@, @
%xP:v xmv =0,
Fiifer < TR AT 1 AT OHwS Y B
g1 e, wf dp / dt=F,

dp
O rx—z=rxF=¢
dt

S:I?Pi(rx )=<
‘i P

a0 g:t
ot

orqua, fRdt For o vl A § 999 o @y

B aTel IRER i T SH W YHAE! I ST o e

Bl €1 98 THO F = dp/dt, Sl Thel U1 &

TMIaE 1fd o faw =ed & fgda =9 & ==

HIA T, BT N TGS T

(6.27)

UT o TR T T MUl TF hivita e

Fuii o foret Frepr 1, foret e wu famg & wfia:
FA HIVIT N T I ok {0 §H Thel FHUI oh
IO ol o e I i TOAT HEAT B 3Td: n
Fuil o @ & fog,

n

L=1 +L +... +1, :ZI

{d U T HIVIF FoT B,

li=rixpi
tef, r fu T e fareg % Wi i 1 < feerf wfew
T 3R p = (my) SH &1 K WA G F| (FO H
FHM m, T 97 v 8) | U o (T o Pt wivia
Fam w1 &H g fora wend §-

L=31~= Z I, Xp, (6.25b)

I THIHT (6.25a) H I T THH! U1 % FaT
Tl YR w1 U ok b o fau e
SR T T

iRl (6.23) 3R (6.25b)1 STA Y dl

dL _d dL,

ac a2t g =
S, i F R g I et €

T.=r xF,
1 1 1

{9 U W T oAl o F,, 36 W o ol 9t
T Tl Fex T8 7o oh X 01 51 36 01 W
T STt STiafe S F ot 1 Wik A €1 s8len, e
FA 9 M0 § 96T T AR deli o6 AMRH i

STAN-HAAT h{ Hehd %l

(6.284a)

T= T, = r. xF.
lz i Z i i 3:[94"?[
= Texl +Tint’
ag’f Text:zrixFieXt
i

ﬁ( Tint = Z r; X Fimt
7

74, 7 9% =2 o TIfa w1 g oM A 98 e
o frem o =gl 1 il & o9 oW a1l ae SRIeR
e ¥ @R fawdia feen & o ¥, afee a o A
it foh 3 51t SHT RO i Ao aelt Y@ & ST
o €1 39 fearfa o eniafies arcli 1, Fera & et =
el AN I BRI iR, ek feRar-ufafsen
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T T IROMH 9@ oy I 71 e T = 0 3R
Wt =1,

TR v= Y, FHET (6.28a) § Feshe Feher
e

dL

= ’cext

di (6.28 b)

31, HUI & [l h1F 3 et HIOT GaT d
O & ST39R &4 aid IRadd &l ¥ 39 | ARIad
STET ST STV (T el et & SU) & Tl FrT
& TR gid & s ® fe S fag (7T 'R
Ted-ThH o1 4o fog) o uRd: a v o foran
ST & 9 o URA: STer St ST k1 UM Y S
21 HIHTT (6.28 b), HUI o T & SAIehihd
HU FT THHW (6.27) 21 TS F A9 T HI 9@
2 fop T %01 & UMl | SAiafes well a1 STl o
AU T HIT Afeacd 81 BIAl WHIHIOT
(6.28 b) fr=fafed wHftertm (6.17) w1 O
I &

dp

a:FexL

2 < foh THI (6.17) T e &, HHihO
(6.28b) ¥ il o |t Tl o forg wm] gt §
o a9 fuve 3¢ & =1 fafv= R =t wfodl 9 g
gk gk HUN T M|

TRIUTE FeT ST HTETUT
afk T, = 0, T THHI (6.28b) W A ©

(6.17)

D L = 3= (6.292)
31d:, U o fopdll FRM W AR el I 9
Sl AR T B @ 39 ™ & A vl Hom
Gferd Bl & 37ef SR TEdl §1 Tl (6.29a)
et TRl o HEged B
L =K,L =K, TL, =K, (6.29b)
Tl K, K, T K, 0% ¢ 9 L, L 3R L Fa
FHIUT Go WY L o HAN: x, y U9 z faumeti o
faafera ere@a 21 78 Hor foh et Sivi gam gt
2, 3Uh! Fg o @1ef € TR A il ereEe off Wit #)

TR (6.29a), THIHIU (6.18a) AMT Hol
o TR o6 el T HolT o |X&Tu o F1ad, 1 Fult
TG & TSl (6.18a) Wi @8 € 3T RIS
feafqal & zach ormam € @ s ¥ gu I9w
STITANT ! B9 == w4l

3STEUT 6.5: YA fog & uRa:, 9 7i + 3j - 5k

1 F STV 1A RIfSIC da fSE R W

2 Suen feufa wfgw i-j+ k2

geT: W r=i-j+k
W  F=7i+3j-5k.

T =1 x F 10 3 o faQ &0 fectfire 5a ®

i j k

t=]1 -1 1|=(6-3)i-(5-7)j+B8 -()k
7 3 -5
A 1=2i+12j+10k <

3QTEVUT 6.6: <3024, Toh T=R-o7 ¥ Ioid Tohdd
FHul &1 fhet fog o afika: Hivi dam sawt
U Td o SR 3= @l 2

Ze7 : O foh &E %01 P fRdl 01t W, v o 9 9

w1 €| B9, 3@ U1 1 HIUNF Gavl, W fag O
ufd: G HET = 2

=
o

7 sinf

i

fer76.19
aﬁﬂﬂﬂﬂﬁﬂl=rxmvélmqﬁqrﬂ1mvrsin9
2, Sl 0, r 3R v e o= &1 o g (fE f96.19)
Tl 01 TH o WY O fRfd aeet @ ©, fhe o,
v ® feen Y@ @€ W tedt @ @i Efen
OM = r sin 0 =R 2|
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1361 9, r T v o 9a o siferaed, I8
IR T AR W gE B g8 fRwn ot TE seerd

Id:, 1 &1 uimmr ug fgen oFt wdt ® SR
TEfy IE e B M HU W RIS S 9
R 272 <

6.8 3¢ Tuusi =1 wqe
319 BH AUS HU-Thl o aemd g¢ fIuei & 7fa
TR U A HiEd HE

3T, TR X foh ge fuvel W 9w 5ol o
T B 22 (3T W v oo ‘s’ w1 wEn e
FN| 59 T 1AL 7 el S, TH ohelel 9l aell 3R
A O © B AR H4) | 9, foret 38 fuve &t
T TeAreE W qiede o €, Stufq o St
(6.17) o STIER, Tk Fdd @I Feml i qRafad
Fd 1 AfRA, Sl w1 TE THAA g9 T 2 A
g R @ o S Se e I A @ Al 39U
FRYT, g fave =t Foit 7fd o afiads grm stuiq fave
H FA HIVTT Holl FHHW (6.28b) oF ATAR
Ectaul

foret 3g faue =1 wife Sqem &t oo ° 9@
FET ST Tl THok T GaT AR hIviig Haw i 1
B AF §FE o 919 7 d=adl 8l A 39 fuve ¥
@ @1 Bl A HIviE @Rl gHeRt o1 g R
(1) fIg | W o Fa ga@ A Fa w1 e

?ﬂ'ﬂ?fq%)f:

(6.30a)

Ifg favg R @ AN St T I B Al ST
favg o W 99T § 999 o WY HE 9Redd
T ' T (6.30a) fUve & Tl
Taer i v B

@ P T o, AH ge-five W oo ol
AT 1 | AN I BIW
T, +T, +...+T, :i‘ci =0 (6.30b)
Ifs gg fave W R ot 9@ sl 3= =

TOHRT FA HIONF HAT THT F WY T G&erT|

TR (6.30b) fyug o ol Hqer 1 Id 2l

9 I8 Y9 I3 Thal 7, fw ARk 9w got fag
foreeh aftq: STspoil <1 oM S T © Sl S, | =
*oft Wqem &1 ¥ aer? 98 @ S g ®
g frelt g fave & fau TuMiad™ dqem &1 I
THIH (6.30b) @ BT & @ 3 R Tt fog
TN 1 s TE &1 BT ST SOt dge i
I 38 o fag &1 Reafd o s fsRk =60
Sk aftd: et fog u &) Seew 6.7, § Segm
(A TIIaE e |, foret five oF SR o o
Tl 1 T Siegr) o fafere ot § 3w qex #t gfie
F S| naal o fw 39 IRomH &1 SA9H stk
W AT 3AMUeh 31 o Ty sig fean w21

TR (6.30a) TH THIHIWT (6.30b) T &
Tfeer gt € 39 o s diF sifser gl o
TAqed &1 WHI (6.30a) o HA ¥ GHHO ©
;F-Lﬁo, ;Fifow’ ;Fiz=0(6.31a)

el F,, F, U F, 51 F,% %990: x, yU 2 fam
¥ fomifer sraga &1 gl 9, THiHol (6.30b) o
9 sfey wfierl & guged €, 9

n

> 5%=0.3 7,0 2 %=0  (6.31b)
i=1 i=

Sl 1,1, T 1, BAM: x, y U 2 G # A«
e 7, % 3T g

I (6.31a) TH (6.31b), T fordlt 3¢ fave <6
i3k T o foIg e ©: Td 9 sad € S U
T o W MR T wdA| aga o wHenet § fedt
fue W oM o Feft 91 T € 9t | B 2 39 fefa
Vo s s e A T A 9 e
T STETIRA BRI 3T | Y I AT FIAT h
A e, fSeh 3TER, 9t 91t o, 39 9 H Wes
T <1 TER eEq el o SR, Steal w1 wfw 4
S-S I BT Al It off-Tiger & 9 R
Tl ok 1 o ATHerEEq & o ST S SO 6
STFEl 1 AN I BT A6

T 3¢ TIue o Hge i ¥1al Sl gorl, Thal Ul b
Tder i I § 1 ST Hehel €1 39 fovd W eHd Teel o
el o S <hT §1 RO T A I Rl R TR STEwEsw
el BIT| Hh T o foTT Sharel TMIARIT Hqer i IRt
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([ 6.30 a) & TA 2 37d: fohdt 01 & Hger &
T 39 R SR |ft Il o1 Ffewr AR I SF1 <1fey
Fifeh & Te o Teh € U W HE L € ST G
ot B4 & T Sl % ded Fger i faoeA TEe %
el o S g

A 2 o wh fug onifvren wqer o @ wenal @
1 7% & Tkl © o I% T Sqer | & W=
Toff Hqed ® 9 @ a1 R Oi 9ged ¥ a1 ¥ W
WA dqed § 1 2l

T ADI (A T0F THAM Arell) @A €
(AB) R fo=r =ifs, fSges 3 fa¥ (A @ B) |,
SR IRETOT ATt | TR o, (St gEE feen § ot
?l) F, T 6.20(a) § MM TER, B8 & THaq]
1

a7 6.20(a)

A foh ©g AB %1 74 fag C % 3IRCA=CB =
a?l ATEB R o 9 & ¢ ok ufa: sl gfmm
T 9 (aF) ¥, W S o | fe@men w2, fauda
feamett & gurERt ¥l 9T R Fot 9t A = F
frehm =it Tgem ® 7, W I8 THiaid Sqer o 6
2, FifH YF£01

A B

-
a7 6.20()

fo 6.20(b) ®, fa (6.20a) # B fR T &
T ot 1 a9 Sore & 7w 21 e s vy W fad
&0 T e qRATT ok 7 9, faudia faene 7, v

o g ol § T A fR W R 3w B R W
Tel ST Wl o Sl aeR Al € W o fauda fewm
¥ & ¥; F wh & fgen ° ¥ iR g § ammed gl
I 99 @ &1 B8 W o drell Fd 9l A 2
3d: B WM Hqad o 8, Ak 78 soff dqer
o 7l 21 Tty 7e v e ot e 9 fer = w5
TE €, SO0 Y5 U W9 et § (A S e
U Tfd) |

T SeR ufwror o, faada feemst o @ aelt @
Strer ot foman @ & A 7 Forgrg SteEr Te
(Seh) B | FergT T LIl & Tui g
Fdl 2

e gH S[ATHT TRl diqe w1 gFhd wied §
T TR IfEAl TFRA W UH a@dTH TR
F 21 [ 6.21(a)] | TEHRT TEU IR0 godt
& qEEE &% ® W grEwtg g 2 [fe
6.21(b)]| Jeat HT FHEHT &3, FHHF 3 B
I AT <fRIOM Yol W SRE o A 1S
¥d T M g 3R faxn #1 ey ud faroft ya
W A Tt Zferoft fawm &1 oM BT |1 39 sfarEen
o Afafea a g3 Sae-<i&101 foen & wehd &t
g, A et o1 TR e T 7= gl e 39
T, geat o FERE &7 oh &wRUl, TH dagi™
Feret Bl 2

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

=

fer7 6.21(b) et &1 FHHIT &7, e & Yol T, /R
YRHT &6 1 9 fawia faems J e 81
7 3 97 T FAgH T4 B

ISTEI0T 6.7: <WigA for fondll sTorgma 1 Steqol
39 fog o SR R 7 *ear ower aRa: am
Ol I F E

g1

faT6.22

& 3¢ fyug fifsm s = fa9 6.22 # fka@
AR ST ol 81 SA F Td -F %A: fag B 3R
AR T #) ga fog O o amer 37 fagen & feufa
T AT erﬁrl%I @Eﬁ,%ﬁ%%qﬁﬁzw
o SEOT A

T 1 STEO] = FTH & oTcl Jell oF STEOT ol
AT

=r x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

ﬁmrl+AB=r2, UAB =r,-r,.

TATH 1 A0 = ABx F

TR, I8 9 qd fag a1 9% fog forwens afia:
T @ & el fau ¥ swer fefs W fek
T2 Ll |

6.8.1 3MYUTt A1 Taagia

T ARY ITicre, AfEE €9 9, Th T gaeh! (A
TG FEHH ) B T S AT AWE o SR
fow U fordt fog o 9Ra: ¥@ Tdl 81 I8 a5
STTCTR] el ¢l I=d oF @ o HEH § o 9i-4,
I 1 T FAATEE I 21 9 F, T F, S
T T & TR & SHios & fR W, 38 areeq
A ST H HAN: d, T d, IR T M E S
ot 6.23 W I T B

a7 6.23

IE IR Atk ®9 W Th Fqfed R 21 A
foh eTetel R a1 vfdfRar Sl R ?1 9 el F, T
F, &1 faudq feen & goret 81 e Sqed o fo,

R-F-F,=0 (i)

IR wpoff Tger W, ST o aRd: ot o W, T
ST <1 IR T BT 37

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

GIET=Id: SHE STEOT ohl YTcHeh Ual ST&ToTend
SO Rl N forn Sar 71 &AM § f R e,
W & ARG T SR hRT SOl I T

Sl o HE 6, F, WE: % e g € e
SO BT 8 T 9K HEd &) e W THHI [ d, 9K
#T YT FEA 2| A F,, TS Hl 38 o T @
T A, TR | S Y TR A FIRT Yo7 et
2

TeR0T (ii) 1 BH 39 UHR 0 fo@ Td ©
dF =d,F, (6.32a)

T, R X R 1 ST = FIE X FAH i S
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IR FHIRW, fohell IR oF faw om0
from =9 #T TSI F/F, AE A1 (MLA)
FHEA 2

d

K _
o MA =} = (6.32b)

IfE YA Sl d, 1 TS, IR-9T d, § Ay
% B, ° ATk o9 Tk 9 Afuh el 8| Aiieh oy
T ¥ A g w1 o1ef B 7 T w0 a9 ety
% 9N SN S Gehal &1 -1 ok eAfdfiea ot ek
73 STkl & 9gd © SR AT T ST
qoeus ot TF SAas & 71 S I Sl ok
e A wf § SR we 4 e s
aferel, 9N, 9R-9, TAH 3R G-l i
YgaM iUl

Y 8 el © 9 Tehd ¢ TR AR TR 9 F
3R F, STicih o Tead A &1 dfceh hIg iU SA B
ol & e oft sl w1 fEm o e 2

6.8.2 & g

Y T HE A T A IS Tk HT A9 ST BT
e T Fqfara foran g o1 6.24 3H TE &1 T
fpaeham @ S oMY oMt ¥ Y Hahd Bl TH
AfafHa SRR 1 M Seq9H dlell Td %1 el 3R
Ufge SIEt ®iE SR A drel 9% @l F9 aR
A Yk U T oh IHE W Th wH fag G g%
Thd ¢ fogeh e ifga &t 9% W@ W T #
THS! 3 A% W Fqfed B S (39 fefd § ™
#1 Zhel quia: dfas eaeen o @A wifew)| a7
o fag T & e FT Tec g (CG) B1 Ufae
FHI Ak HEAUA: W &I IR @ a1 Th a9
TS Hdl 7 FSTEeh R0 T AT el Ak T
H o1 S 21 S fo 6.24 ® <uitan w7, g 5
e T Ufdfshal 961 R T o <he o §d TR M g
& TR R famda ® @R safau ' T
TgorEeen ¥ g Wy & g% guf wged ® o /)
Fifeh, SR THT 7 BIAT A1 ST 9 SO o6 HROT
Ig Teh 3R g Il IR iR STl Tecd o1 o HRoT T
o The W Tgd U o el yrelt ¥ SHiifeh TehTeR! kOl
& R mg, m,g.... A& GH fafd=1 gl =% 2
® R

ferd 6.24 79 % e &I G HI A1 T Ggierd HAl
e # TF T F gHe W A I
iR & 81

Td o gohe o1 o oh 36 UK THiRa feRan
W%ﬁmlg,mﬁ....aﬁwwmmzm
T STt g R

I r, e ohs ob wue TR faves s 9
%1 feurfa 9w 81, @ 39 WM @ a6 Ted 9
WW@W&H:WWT}:Q m,g| o oh5
% A o TEEE 99 S0 A BH 6 HR

Tg:zti: zrixmigzo (6.33)

Tafau, fRdt favg & Ted-o= #1 g4 TH T8
fag o &1 ¥ uRwifoa 2 Tehd € foeer ufta: fyve
FT FA Tocdd a0 I 2

T 3@ ¢ Toh il (6.33) W g |eft il o ferg

M T 37: I8 AM-Tae ) ¥ a1t o7 Wk 1 37,

S mr, =0 | 7R e % fefa g (r) v =
o QeT 1Y T 2| ST STH 6.2 HT GHEHI (6.4a)

% FIER AR Y mr =0, @ qa fag fave @
MM % g Afe o1: fave 1 e ohs T
FIUM o5 T € 81 TAR AF § Ig o1 T =en
foh U s@fere €, it g o1 TR 3ol B € o
7ok @it gl & foq g o1 o wHA 21 Al fuve
1 ST T ST o SHeh T A hT O § TR A
% faT g 1 A1 98 W 79 o o5 Td FAAH
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< T FEl S ge €9 H, A T STe- ST ST
ROTE T So7AM e 1 o ¥ s oAl 1 &l 2
Ig o fivg § gorme & famo | AR Far 2

ford 6.25 SIAMAT STHR & Hodsh HT [ocd Fs 7
&I THoAd T [ocd 5 G IqH ABIT G
TeH TR $HH Bl o aTcll SEaleR 3@r
W g &

3TN 6.2 ® T4 ®s frafuq, wwm, favei o
oA s ot ferfd @ =t eoftl wred:, afe fuve
faemer™ &1 7, i s&t fafu @ & S e o
A R T

o1 6.25, T & ghe M frdt sifafag emehR
o Thetsh W1 el bR Fd hT1 i Tk 3T fefy
Tulien &1 A o9 39 Werh 1 fRE fag S A9
AHE dl AW TORA dlell SR @ Tod s 9
ToRT| &1 39 SeAlR Y@ AA , 1 iR HE o
39 &1 Heldh i fhd g fog S B A1 C ¥ oleshnd
g1 31§ FeAR W@et w1 wer foag o s B

Trzsd fon =g fafy s o it 82 Sfew ==l fuve
B T & ¢ 37: 39 faf O THH §9EE s o 9
R < Tehd 7

s FETEYUT 6.8: 70 WA il 31 4.00 kg SHAM
T UG 1 B o JHI 90 H 10 FerHR L™
T eR-uR W et Bl 3Een whH W ¥ 40
YA HT W W 6.00 kg FHTH H1 TH 9R
ACHMEN T 7| &R-UR W ared Hfdfenan sl
1 M I (B 1 THT SR THH ST
1 Felt 7 Thd 21)

8 :

R, R,
- b G A
Al . |B
K, l I K,

|

v
\VLA w
o7 6.26

fo6.26 ® B FI AB ¥ I T BIK, TH K,
gR-uRi 1 ferfa oifd €1 G W P e o o
Td weHE M 5o i fefwEr #)

2 3 fF BT F1 IRW THH 6@ s G T
FT4 HIAT 2| DS GHH SFLILY 1S drell ST AT
59 ¥ o € 3l G 39T = 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= H 9K = 4.00 kg 71 W,= AHMET T TR
= 6.00 kg; R T8 R, §{-H oh SM¥N o SAfHere
wfafewan =t 21

BE °h TIMAIRE HqeH o fag

R +R,-W. - W=0 (i)

o[ < o W, T Waheaiaia: = 1 SR ae R,
TF R, SEATERA: SR BT SR I

ot W™ 1 3fte | B9 =l o 0l A W
gt fog fomes ufd: ompl W@ wW 9@
raen Wit G T R, SRW, o 70} o ()
€, Safer R, 1 STel <faommed (Somesh) 2

&1 it wgem & feg
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-R, (K,G) + W, (PG) + R, (K,G) = 0 (i)
7% faan o & foF W=4.00gN, W, = 6.00gN,
Tvlﬁg:jbﬁ o HRU @ g= 9.8 m/s%

TRl (i) H ofifeheh A Afqeenfid o =,

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

AR + R, = 10.00g N (iif)

=98.00 N

G (i) § -0.25 R, + 0.05 W, + 0.25 R =0

AR -R,=12¢g N=11.76 N (iv)

HHIR (iif) and (iv) R, =54.88N,
R,=43.12N

3Td: -4 o SMUR % ufdferar ot &-

K, W 55N a1 K, W43 N |

3QTETUT 6.9: 20 kg THHM i Teh 3 m el HiE!
Teh SR SeR o T geht e (et TE 2|
St o 6.27 § <A T €, gHeR Treen fw
%Y W ER ¥ 1 m 1 g0 W 21 ER SR
o Yfdfshal 91 T Hifaq

g1

D 2/2m

w

1

!

1

1

!
F E

m

fo7 6.27

i AB T = 3 m, T S FT AR S 0
AC = 1 m, TBATINE THY & SFTIERX BC = 2./2 m |
il W oM a1t 5ot © - 39 Tocd o D TR Frelt
THHT IR W1 SR IR w3t o fafswan e F w6 F|
T F, SR R stfreraed 2, wifw, SR e
T T F, B QN ot § foEifer feRar ST oweRan
& —3rfeTee Widfhal sl N UE S0 Al F 1 e €

o FHId & doR ¥ P fFoer @ a1 7 z8feg
Tl e dER SR T

TR Tger o fau, Seater aef &1 90 =
FE W

N-W=0 §)
T yR &fast o o I,
F-F,=0 (ii)
ol Hae o ®R fag A S afid: el o W
22 F, -(1/2) W=0 (i)
3, W=20g=20 9.8N=196.0N
(€=9.8m/s?
FHEO(() ¥ N=196.0 N
TR (i) §

F,=W/4yJ2 =196.0/4V2 = 34.6N
(i) ¥ F = F, = 34.6N

;W F, =F>+N? =199.0N
I F, , &fdst § o Fi07 @ €
tana =N/F =42, a=tan'(4+2) = 80 <

6.9 g VT

T Teol & I Sooi@ Y ok § Tk ol Tfq e
S TH TIMIAU fd o6 FHa & Jasil 36
fawa o o9 geet @ & guRfed 21 59 9oy A wh
& 9 &1 SR A o+t v ® fo ol afg 7
G o FHGd U7 #47 87 39 Y9 1 ST &H
T 3TAN | 37| fag=m 1 Ta oM WA o fore
B ohad feeR @181 o gRa: U W g fa=r S|
S e e Re wT G A B
T 3| W WG ? R R et & uft@: ooia &
v 1 Y% H1, T JAHN 99 T el 2 (38
fot 6.16)1 R 3181 ¥ r T W feorm w01 o1 W
T, ST HHHI (6.19) I B, v, =r,0 T TH B
1 TS o ©

W&l m, 1 H 5EH 7| fave w Fa i e
K80 G-k HUll sl TSt Sl 1 A 2
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HUT o TR qerm goit wifa

el n T4U€ o Fol HUN 1 G 7| F6eA € TR
o G T o TAT GHF § 316: o? 1 AN-Tog o @t
fepTel g €1 9,

Kzlwz(imiriz)
2 3
79 g¢ Tuve &l Afvafad & aren T a1 J=d

Reifid #d € gt 7m Sigw el ® 31k foreht
SRR &

I=Y mr? (6.34)
i=1
T AT o WY
1. 5
K==1Iw (6.35)

oM | fob gra 7 i 9 o gimmn WAl
Tl T8 gg five @R 3§ oty o Sifeeor @
foresr fta: fivs oi s 21

TR (6.35) NI e HUM hid fIve i TIfast
el T W (TAFadE) T Fd fave &t 1fast st

Kzémuz Y o IS 2RT m fave 1 5emm iR

vSTHT AT B HIUIT ST o (TRt feer 3181 o oA
Hasf ) SR W o v (W@ Wfa o gl #)
gugeddl g4 Ted 9 € Sd 21 91d: U8 T ® fR
Ve ST 7, W FoAEE 1 g wAged ¢ (fer
3181 oF INA:) UM | ST AUl SRl SRl ST hdl
g S @ Tl § e

39 TH HHI (6.34) H & TS IR w1 ST
T WA fefaal § S ool 9| w o faw

a) BF1 R3IR 5o99M M & T% Tadl 9o W
foeR *IST S o9 d@ |, 30 &% o 9Ra: o
HIUT ST H Y B @ F| T H TAF T
e TTh! T ¥ R W 7 3N v= Ro =1 T el
| THfeT STt st et 6-

K= lef :lMR2w2
2 2

IR0 (6.35) © Tl i W BH U B foh e
& fau 1= MR

&

M2
®

M2
®

|
|
|
|
|
1
C
< U2 > U2 >

P\

o7 6.28 ZHM & TF SIS @ I, 1 A9 #1 B, o
T o 5o 5 T oRA arell g9t e
o oTIeaq 3747 o URd: 53 W&l 81 e 1 el
T MBI

b) @, TH ] GEOE &I 3¢, T FAAH &I B 6
0 | FEIH 9 51 T e R aER
F1 2 Fehr 38 TAM s © ToRdl B o
e 18 o URa: 0 @1 ¢ (67 6.28) 1 ToH
ToTHA M/2 e 9 1/2 T W B g6, 39 e
T TS MO 7,

(M/2) (1/2)* + (M/2)(1/2)

3T, MM oF 39 SIS 1, FHAM ohx 9 Sl
BE o A I o URA: SIS ATl

I=MF/ 4
gRof 6.1 H 5 gufaa Fafa R o fuei &
faferse s1eil o Ik ST sl et faw T 71 (3
Tl o a1 39 TSIYES o & § Sred §1 3Tl 31y
9ok foma o 3=a wewst # @)

Fiifer, fRet fave &1 5HM, ITHT W@ Tl
¥ qite= &1 Uiy 3 7, 9% SEHT W T &
STged 1 WY B1 SHT YRR, & TE e o 4a: Sew
o, ot Tifd ® qRerd b1 Wierie el 8, 37: S
fiug ok St STee 1 W19 /T ST Gehel 1 W A 9
g oY Bl § R fdt fyve o favg o fafe=r @
A 3781 ok eTUe o YR erafterd ®1 AW
A fyue o Trer STkt 31 ki fearfa @i famfa=mg
o SR 19 hean B ferelt s a1er o et o
Tg Tuve o1 goomM ford YR fodia © s9eh T A
& ®9 W ¥H TH 4 g IRefd w7d 7, o
gy e e €| 98 fuve o Siget 3ol oI et
SUE 9 gefd 2
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TN 6.1 T B 3@ Tohd © foh Tft fwet <k fom,
I=Mhke, Siel & 1 fam ot € S o 6 e forg
T A B oF o 318 oh AU k2= 12/12, 3
k= L//12 | S TR JahR Fohdl o SHeh A 6
ufkd: g oMt o ot ko= R/21 k favg @R o

18T o1 Ueh SAMHATE 70 B1 58 YRYAT 57 shel Sl
B fordt 3187 & 9Ra: ferdl U8 1 IRYA e 1
Y U W@ 0 &1 5 T @1 59 geget faue o
SAAM o e 21 Whetd: TRt stee el & 8 sver
% Ufa: five & awdfas Sed et o SRR 2
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31q:, fordlt 3¢ fve o1 Sig@ sel, 39eh S=WM,
SUh SRR TH Hf, OH-3F& o URd: TEoh
S ok faar SR 39 et 1 frefa e fanfa=m
W fAsR wxar #1 gl (6.34), § & T uftam
% YR W W g 39 fTewd W wg" g €
Se@ TEOl w1 forE ¥ ML? W 9ok SI HE
kgmz%l

ot fave o oiF o e o WY & €I H W
e Heequt AT 7 o ogd | RIS SUER T
Tkl ol Wt 7 S afqwer T Fed 71T
foRTel Sfg@ SOl oF RO U8 Ush a8d i T
T Eme IRerd TEl BM call sHE T R-dR
uRefda Bt B, MEl weoh @i-@ehl el wed
R aEd W gaR ACE & fau e e @
ST 2

6.10 3T 31T oF URA: I[g UM Ticeht
T TS TEE M SR i T % d
Ul % Gohd XU €1 SERE o fau 7 fF i
T @ KT O A H T vt @ S @ Ay @@
THIGTT T H| & $H HHGedl i 3T Sl =ed 2|
T & 999 9 30 foe=m s=R (feer) a1 =
o i T i T T T % e e
T @AA-FiC Tl SALIRA SO T FHRT T0H
F o folu shael Teh T@aa =) SIvid faeemds =)
Ig Wi T & LI o G §1 F8 3TN Shed
35 Tkt @ Gefud 21 fa famm w1 SR W ST
3 ® gafad g

qE L, T fRel o9 ad gu fave &1 &
foemTs s o fau 94 39 five | % ®up o
foran en (fet 6.29)| 5@ @t & =7 o1 7fd whtar €
ITH IR 0 forerdd O & wequl fuve w1 vl
fereenam ®; 0 Wk Tera e @ wrn S €, forent =@t
T x-S A R S g P R % e d R
X-318] o HHFIR W@l 8| $IH § T 2 - 31e1 yoi-ar
2 3R U P I T B A x- y el o THAR B
fot 6.29% g, off TN TR S £= 0 R FviA
fereene 21

TR 98 A 9% L fF wioiE 9, g % 9y
FHoi faeem § 89 ol uRedd ®1 & 81 A,
W=d0/d¢ | =9 ¥, TR g 5ol o1t e €, Foia
o ok 1Y TfEIT Tl TRE ZTER THE i ATIIFT ol
21 FHIvfF &0, @ = dey/dt R

Y5 Toit faskl B ygE g Al i, s
Tz (9), I AT (@) TS HIVIE @O (@) FHI:
T Y5 Tiaeh! st TR Y@ fowemd (x), Wi
AT (v) T TE @01 (a) o THGe €1 T (A 37=R)
ORI o T8d T G Tdehl oh THIHI0 TH S
IR

v=v,+at (@)

1 5
X =X, Ut +§at (b)

v =ug +2ax (c)
el x, = TRF fomem™ T v = IRf 9 21 =
‘grfeeR’ 1 A § ¢ = 0 T TR 1 HAI

TToh T, ST ROl § U T R g8 9% o
fau gg =oft TIfqert o6 weieRor B :

W=+ a (6.36)

0=, +at +é at® (6.37)

IR = @’ +2 (60— ) (6.38)
et 6,= o FW fave w1 wRfiek wivig foweme @
T o, = 3 fave &1 yRfsw i 9 8
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P 3aTEYT 6.10: T TS % STMR T HHIHT
(6.38) I ISl

Z67 © HIUY @R WEM ¥, o7
dw
Y a=3s=r ~
dt Y

TH GHIHT T THHAT HiH W

[0) :jadt+c

—at+c (- a3/
t=0, w=co0(ﬁ'5ﬂ%)
T () 9, =0 W

CL)=C=CL)0

S 0 = at +o,, S SAET THHT 2|

IRAT 0 = dO/dt T T Feh TH THHIT
(6.36) T THTHET HY THHI (6.37) U< FX Fehdl
£ T el Te IR (6.38) I A eH SAUeh
ey o T sigd € <

L 3QTEUT 6. 11: SHEIE 91 1 HIvIT 116
Hehe # 1200 rpm ¥ FEHT 3120 rpm &l STl
21 (i) T€ TFA g fo hIvig R0 SHH Tl 8
THT AF T HIMTI (if) TF THT | 3ol fohe
CECTGOICI )

e :
(i) ® = w,+ at , B o, = rad/s § ST THH
R I 3 7
o, = 2nxrev/sﬁ9ﬁrﬂa?aﬁ“ﬂqaﬂ
2rxrev st U HIUNT AT
- 60 Tahe/fie
y Mrad/s
60
=40n rad/s
ww,m=rad/sﬁmaﬁ“ﬂqaﬂ
_ Mrad/s
=2n b52rad/s
=104 trad/s

w —
S, ShIvYT T, o = ; 2 = 4nrad/s?

TS 1 HIUNT @1 47 rad/s? B
(ii) ¢ T9F | Hona fawems,

1
0=wt+=at’
2

:(4O7z><16+é><47z><162) rad

=(640x +5127) rad
=1152rxrad
. . 1152
TaRY i G = 2ﬁ”=576 <

6.11 3TSA 3187 oF Ufa: Uit Iicieh

ROl 6.2 H W Tfd T Tt IferEt SR S e "
soff fq =t gugea AEE w1 g § T R0 fusd
STANT H THA 39 SMI YRR 1 Tl i Y Tkl |
o &1 1 7 e off 7 € T e 1fd ¥ S st
T I ST, @A T oh HhERl: FeA9H Ud S el
w1 yfaffue #d €1 T8 9 S o oK 9Roft ®
feu T o= wEged o fawa | ogEm @ o
sifus wfed & 81 saew & fau, W o
%8 = F dx | 37: T& of=a 318 o 9ia: 3o T o
FE 7qg T TIfET Hiifh T WA W & I8 W &
& dxoh T4 TR T do T Foh Fa IR 7 21 ety
Tg Tavas ¢ TR U@ *1 7w ", fa fame %
TSed SR T fassiiyd i Ul W &0 T8t 63 s
© g

Y Yoo foh B0 U 91 IE W, TH 37T 378
& gRa: gUll Tfd H Tk TAFII F1 SR 77 f3eamr
savae & Fifh 11 feer %, g o1 foa=m o =t
AT TS v el ok gHen SR el Rl
foaIR T 1 SRl BRI ol ! Beeh TUUe ol
O HQ 1 et S0l T e G e ek 3
1 SHH! Terfd ¥ T 1 FAE w21 el g
TH&T <ol foh 96 STEUl o6 36 =eeh ol dqfad &
2q STEYTF 9 S0 I B S A& hi efa I
@ o e ST B o1 37 stfeiaad o e
o T2l W o | e k1 Savaehdl el ¢ vat o
& frt fomm & o %1 STavEeRdr 7
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(1) fire M & &H a9 97 S POE JqYG F
e ql | 2
2) fyue o woi &t feafa-wfeen & haa o ==a
S el 378 o e T
g F2 for ao o feufa afeli & a1 o
ﬁ?mmmﬁﬁ%ﬁmﬁaﬁﬁw
&l 2

a1 Ut g foRan e W
Y'a
Ly F,
\
!\ ¢
PN
ds1/’
1
dg
r1
9 >
C !

o7 6.30 T 3791 378 & IRA: FAA (Y78 & fehdl w1
W T 9 F, GRT o2 T 19 0, 3787 |
feerd o= C 91l g9 W =ordl 81 9 PP’ (ds )
HU] T [T Fardr gl

9 6.30 § T &9d 218 o IA: JUN HLd Th

Tg fuve witen o 81 YU e,z ©, S U ok

AT 1 S SR Tq T € € shered Sl ol

T fR A T SRR © S 4 o A 7o

H srafeerd 1 fave o freh %o R, fmet feufa p,
Y TWE T T, Th 9 F, O ¢ fo@ent e T, e
& sffifeiEeq da W ?1 giaen & fau 'W sueh!
X'y T FEd € (T8 TAR T8 H1 9 & ¥)1 P, W
feora 01 r, 5o o 99 W T € fSEe s e W
%;CP1=r1|

At THA H, %V, P R TET W1 7| THRY H
&stlmqﬁqmdsl=rld9 21w T o
¥ fewaran T 71 Tkt faem o9 o vt W % sk
g H W 9 gR foRan T e -

dW, =F,.ds,= F,ds, cos@=F,(r,dBsinq,
Sl @, , F, 3R P, W @i T Tef f@r & o o
FU 7, ¥ a, F TS 550 OP, & HeA & T
@ +a, =90°

Tt fog o ufid: F o %R0 9 S0 OP, x F,
21 0P, = OC + CP, [[97 6.17(b) 8] HfF OC 371
o TR T $Uh HROT I ST R fER FH &1
ATTIRA TE T F, % HRO JAE 9 ST T
T=CP, x F; 78 oIl 315 & @ ¢ a1 3o
TR 1= 1 F, sin a ¥ ST

dw, =r1,d0

Ifg five Wt ¥ ifsk 9@ #E X W@ F, @
31 ook g fhu U FE Hi Sied 9 favg W fE
T A w1 U B fafa= aal oF wRU @ 9
AT % TR W 1, v,,... Tl W A A

dwW =(r, +7, +...)d8

AT 6.2 TGS T gUit Tfd T gerT
[ fdmwe 0 [oe@owEunw g |
1 faemE x S foweamdT 6
2 AMu=dx/dt I AT = d6/ dt
3 ®RIa=dv/dt IV @R, o = dew/dt
4 THAIAM e el 1
5 ¥ dF=Ma I U T=Ia
6 ®&dW=Fds FEW=1do
7 TfaS e K= Mi?/2 st Selt K = Ia?/2
8 T P=Fv I1fd P= 1w
9 W 9 p=Mv I Gl L =] o

2024-25



122

sfifaeht

a7 ®, foF 9@ oMol il 9 3H A 9 @
STCTT-3TEHT U W T @ &, TR vl fawems 46
goft %ol o fau gum 21 o S o 39 STMm ok
YRH T 8l T A, TR A€ G 99 A0 2-394 o6
Tfeer gorrelt €1 37: el o et skt A 7, Y
I AN & AN 1., T, ... o SterToTdE
T F R T S 1= 1,47, + ..., I: TH FE
TR &

dw =rdé8 (6.39)

IE FHIR T 3T9a 318 o 9Rd: gAd fIoe W
o el STel et T[0T T o g1 R T e war ?)
@ T o A FHIR

dW=Fds

T THHT oddl T € 81 Tl (6.39) o qHI
Tell I dt | faaivm s W

dw dé
P=—=1—=1w
dt dt
dP=10w (6.40)

g TreaivTeh Yo o foTq Tietor B 1 3T=iel 18 o
qfa: Fuff Tfd H i oF 36 FHIRW &I qo @i
Tfa # iR T FHISO P = Fu§ &Y Hehd 2l

& Uia: 5¢ fuve ¥ fafa= &ol 1 *E T
Tfq &l Bl oTd:, STel o SEON gR fohar T
foafa &1 stan aRommeerey fyue i fas Seit s@dt
Tefl St 21 fyve W fary U R @ Y, gt
(6.40) R W Bl B TE X 4 fuvg w1 wfast s
TGl 21 TS Sl 1 ghg w1 &L

dte’d_ | 20)do

atH2 B 2 dat

&1 Ad § T 9 & @y fyvg &1 Sie sl
& et = foh fuve 1 germe e e € 9o
fiue g =1 @l ® @R qoh Trel T ot w1 feurfa
Tl A

T, % o =dw/dt, 3a:

d Oe*0

— =1
atHz2 B

F T F W R M o W g F W F
TR W W
w=lwa

T=1Ia 6.41)

TR (6.41) WA @A T o T =T o+
fgdta | F=ma 9 fierd St 21

3w 98 & 99 9 fivg § W@ ©RoT Se= HL
%, 9o ool THd wIviiE ©Ror U1 el 1 i
0T, SR o et & TAEa 3R] fyve o S
el % SFoRTEI Bl €1 3@ Ted H g
(6.41) 1, Tk 319 3181 o IRA: o o fow @m] gH
e =g w1 fgda fom, %% T €

B STTEIUT 6.12: I TAMA Glell Th T,
20 kg S&HM Ts 20 cm 1 o nifqurerss afed
o i R ot g B1 WH W 25 N 1 ThEHH
0T o T S @ St T fe 6.1 | gt
T §1 et afean U Afas g W o T
& frmen foafin o =i sdon =2t &
(a) Ufed o IV TROT SHi TUMT FHifSU|
(b). 2 m T Yo, T HYT 9 g R T
S T IS
() 9 &0 W Ufed i 7Ifast Sl A1q it
Tg wife fom Ul g 9 Tfa U e R
(d) W(b) T (c) o ST T el Hitsy|

gt
M=20kg
R=20cm
Vv F=25N
a7 6.31
(@) 3Wer fa@ Ia =71
9 SO T=FR

=25 X 0.20 Nm (R = 0.20m)
=5.0 Nm
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IR I= 3T 2787 & IRa: U 1 g St :M§2

_ 20.0%(0.2)*
2
FHIUT @O 0 =5.0 Nm/0.4 kg m? = 12.5 s2
(b) 2 m T @ied | fwan T s
=25NX2m=50J
(c) A o o 3tfeaw wivf am 81 9 ufed =) e

o ¥ g A= S 1e7

<fer afean forrarereen @ 7 yRe e €

o =« +20a6 ¢« =0

T I e O = @ieft T W i Aare/ded

EARES|
=2m/0.2m =10 rad

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

= 0.4 kg m?

O Tfast Solt | qﬁg:%xo.m%o =507

(d) I SW wEH ¥, refq ufed g urw e
Folt = 9 gN A wn wE) el s % wRo
Folt 1 foeigper & T gom T <

6.12 3TT[T 3T o URA: YUIt TIfel AT ShIONS T

3TAM 6.7 ®, BT FUIl o TR o FIviE HeTl oF
fqug o e o 359 ' 7% W9 7, o fRdt fag &
qRd:, N oh TRt oF A hI0NF Gofl H AT o6
el B ol e 1 <, 39 e wosH fag o
uftd: foIe TC el IR Tt ol % e el 81 5
el a1l 9 STl ¥ B, @ (™ S A v
T TR T B

319 TH IV Tl h1 AT, Th 3T9a A4 oh
uftd: 5o o fafere qmet § S =ed €1 - o
T oF Spel IV ATl i ATH FHIHT €,

N
L:Zri XP;

319 BH U, U 319 37ef ok ufka: et 3g fuvg
o I FolT T ToaR it | U TRl shi Terad
T H o TR fyve & 9t %o & fau sge wig
FepTel o R five o faw L o 3

(6.25b)

THTH! 0 & AU, =1 x p.

= (6.17b) FETI YU K %] oF foret fafire
Fu1 &1 feerfa afgesr op = r 21 fast &
r=0C + CP (EPﬂﬁFp=mv)

1=(0C xmv) +(0C xmv)
P W %01 o Y@ Ay 1 GRATT v = wr § Sl r CP
T TTE 1P HT FON 3787 o oo 54 lv 01 gR
ST T T o g P o el Y@ o orfew B qled
BT o T790 gR1 10 X Gahd & T CP x v 79 a1l
o ST T R e (S ARl 2o ®) i TRE wlew

k & omfcw o T W

CP xmv =r, (mv)k

= mr2owk (v=wr,)

TH YR TH Sid Fohd & foh OC x v TR 3787 o
oA &1 TR e (A z-2787) o SR 1k oo
¥ 19w W

I, =CPxmv = mrDZwlA{
da 1=1,+0C xmv

o € fF 1 TR 18 o Wi € W 1 e
YT fRE U1 1 i Hen Fuit 3787 ok STfew
T B T St avEs TE R 19 0 Th-W
IR 21 1@ 7 o 399 W 724 § $EhT o i
@i i # fhel U % p 9 v WSd TH W h
THR B T

R TYUg 1 0= Hol A6 HH o AT, B9 6ok
Gt il & AT 1% A/El &1 ST A (w1 AE1E
n & W@d gu

L:Zli=Zliz +ZOCi XMV,
z-318] oF STIfSY T T L o Heehl Sl A L,
qel L, ¥ T90d B

L,=Y OC, xmyv, (6.42a)
STl m, A v, i3 FO1 S FAFE T M E A C,F
BN ST T 9 R e

O -
Ly, = EZmierwk

T L, = Iwk (6.42D)
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THIHIT (6.42b) TNfaF €9 ¥ a7, Fifh
@ HU HY 8 W A gl 1 T, T oA 18t ok ufia:
five 1 Sg= ol 1=3 myr? 2
&M 3 L=L, +L, (6.420)

3g five, 9 W 397 39 oo o ged: fa=r

foran 7, 9o o1e7 o oftq: Tafad & ererfq, o st
3T gHfafd o1 § W TF T 39 YRR & fovef &
faw, feu 7@ OC, & W Y% v, o7 FoK U1 o fau
C, = A gd oh, =A™ o W R W,
—v, 3T STl T HUT EAT 1 39 TRR o RO Bl
L, ¥ % IFEHE Y B RumHEeEy gaiid fyoef
% foIT L, ¥ =i 21 o7

L=L, = Iuk (6.42d)

37 fouel o fau i 9ol a19 o afd: Safid T8l
T, L # L | afere L oo o1er o erfeer T g

Groft 6.1 W 1 19 Tl Gehdl @ TR foRe At |
L = L ] &l erar?

3TEY, THIRII (6.42a) h! THA o THR T STTR{AT
Ft FiF & TH S R

d d .

) S i

HHIIT (6.26b) T STIER

dL

E:T

St foh e fuwet 9mT § 3@ € U 9R 91 %
9ia: Fufl fyve o forw a8 o et o shad 3=l
ekl R foaR F3A T AEwaHAT € S YO 38 F
3w #1 omd: v = ¢k | 4 L =L, + L, d&L_
fam (@few k) 3R 7, T TR 3787 o ufid: it fave
& fag

dL,
dt

=k

(6.43a)

%

dt
;ST e o URd: TN TUUS W1 STeel el ok
TEIE IV FelT T ¥k 3R T 5fh L, =Tk,
TR (6.432) @

BRIl =0 (6.43b)

d

—(Im)=7 (6.43c)

I STeel ol 790 o WY uRetad el g €

i(Ico):Id—"’:Ioe
dt dt

3R Gl (6.43¢) §

T=Io (6.41)

FE-TIGS Holl oY § T8 THHIOT BH T8 B
A Y oh B

6.12.1 R HIAT T FILUT

e 70 39 foufa § € fF Fofg 9n & wew &%
51 1 TTUEcR HY Hoh| B9 319 fad=H &l T
39 1Y oh Nd: FHUH deh HiHd W@l FHIR
(6.43¢) ¥, A% M1 =t ool = ©

L = Io = 3=0% (6.44)

ufa fuvel o fow, et (6.42d) 9, L %
TH WLA & (LA L FH: L AL %k
AT )1

IE I A YOM o6 AT FHERW (6.29a) H
3 ®Y § S BN GAT o TR H1 A
ST Tl €| T (6.44) BAR 3k ST w1 aga
ot frerfeal @ ST 21 S figst o @ et e ey
Ig WA R Gehd T Uh GAE Al W i3y o
qTd Wi FET AR W Rl SHA W W I3 FEu)
3o 73 | *feu foh 9 FHdl I a5 § AT Sdih
Tl T HUiE o | YA W ST st &l
&iferst feen o themrgd| @ AR Bl €7 AU v
el TS S {1 AT 9 7t gemst R IR ok
T W AE A w0 e 9 " S @) 98 T
 feafy @ forad shoftg domm w1 G w2
Ife U o aen | HHU TG =, d FE
TN g o UNA: i o o9 SAEu Gl Tel
WM &70: I 1 A 780 T 9ometi i Het ¥ o
318 o URd: [9¢ SRR, RUTHESEY i o o A
Bl STRRTI SfsTiedl 1 IRR o 9 o o foada aRfefa
T B
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o177 6.32 (a) V0T GaT & G T 591 FHIS FoAl
R &3t TghT o791 YAl B YRR & I
ardt & T @ St 8 o7 6.32 (b) TS 3797 FHell J¥17 F HIvitg Gam &

e &1 @y @d gl

T THY 1 FHeles! AR Tk TaEr 38 fagid &1 o=t weig Jae 6 TF W & o9 W 50 w3 §
agdl A9 W T T Il Whed IR WAl A o 3 fagia Gekll 1o SRR Wi h Hee i 2

qIIIT

1. T ey 3¢ fie T ww fie ? fogeh Sl Woad e W ol Sk s 1 gl T Sk

2. T uW 95 fie S fopelt fomg W, o1 ferelt ¥ ok orgfew feer e shaa spoft i & e Tk 21
St fife forelt g oft feoR 7 & 9% A1 TR i i a1 Toff 3R TR ST JRR R
oIS Tfdl

3. & f9a o1& o 9Ra: 3o #, ¢ fIve &1 T&® ®U1 318 o araq ad H T JahR 9 T
werdl € TSTeent ohes; @181 R feord B B ereife ol hid gg T =1 o1e1 o oo gois @
o 3 ferdlt eor foei | TaH T 2

4. g wEmR o, fig o1 g wu R a0 W gHH 9 9 werd 2

5. UG 37 U ALY B SHRT TR o0 = d6,/d¢ T 3 3Tt fom ol s1e o erffew et 21 fora
3187 o IR Ui ok fore, Wfew ! fem off e 26 2

6. TR aTH b HT AR (A HTF) O Tk G T 581 THa x b forad &1 70 afgw &1 o
absin 6 € 3R 3@t fEen &1 9 farvred o= & fEm a1 I T o e R g R

7. Tra a1 o ufta: o % o fie o fhE %01 1 W o v = wx r, SRl 218 R fau ™ R ge
foeg & o1 <k Teeifer S aren Wik 81 e G, 52 T o1 wsh e forg o Ra: BF aiet aiferer samen
Tt o forq, e e &1 59 Tt # ¢, e forg w1 e forg oot vor k1 e < e wieen @)

8. HV & UF T 1 TN % U W fag § et fefa wfew ew frfafed e g
I T T ¢ ¢

R - > mr
M
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Q.

10.

11.

12.

13.

Ui o TR o SHUM o o o 1 80 V=P/M3N for@ Tehd 21 7=l P fam &1 1@ig gam
21 TAUM %% 39 YR T il @ A FeR 1 Tl germE 3 fag W gehfya @ ok |t
IEF =t oft T fag W g €l Ak e W e S1ed 99 I € 9 39 Fot 1 HaT e
@ R

n & o 6™ *1 ga fog o 9fa: i gem,

L = zrixpi

i=1

n o o MwE w1 qa fog o 9ia: Ged a1 9 S,
7= 1, xF,

i HU W AW A T F, H, GeF T Sk G G WA ¢ e o qda e s A
TU foF foreel <1 ol & o= a1, 31 fearfeal ot faem arelt Y@ o orfer o €, &0 < Wehd
%: tint=0®:’

dL

—=1
dt ext
T+ 3¢ fave o =i dqed | & o fog,

(i) a%wmaﬁaa@mﬁ%ﬁ,mﬁ,wwmﬁwwmwsgaﬁimm T,

(i) =& il Hger o &, 7efi, T W o el Fel aed 9 IO AT,: 3 1= 5 x, xF, =0;
feoreit forafia R o e &1 e o o farg @ fomes wfta: fie &1 3ot T aat s
¥ T 2

forelt ser < ofa: T g2 e #1 e Al 1= myr? 93 R AReAE fofen S @1 SFef

fue & -9 HU1 I Ae W e S0 21 U BT Tl Sl K=é Iof %

I I I
Eauicich| ® [T-']

rad s’ V=@Xr
HviE Ham L [ML2T-'] Js L=rxp

q STl T [ML2T-] Nm T=rxF

g Sl I [ML?] kg m’ I=3mr?,
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1.

faemuita fawa

et frehT o MM & W1 7fa 910 &3 o AU e o oT=iies aail o1 99 STavas T8l
21 58k foIu e oheret fivg W oM aTet e oel ®1 FH g =)
Ff o ol frepra =1 7Ifa 1, 30k SAUMH s 1 TR T 3R S99 s o T STt
oft T o YT 3TeRT Hioh ToeR el SOl o fehtd o T fo=M 1 Tk STl sl 21 39
TRk 1 Teh ST, HUI ok TR i Tfast S K1, F99M o 9Ra: frser & goi =t 7fast
TS K TS SoAUH o i TS ol MV2/2 § e e B

K=K + MV?/2
IR TR o Tl (steran %on o ) o faw «@m] 8 sren =gea &1 fgdta fem o &
fore @ B aret =g o fadia we g el o Sw snaia 2
g T T o fore foh ol o e o et shivia o afited &1 <X, @ R srifta $a
I 301 €, T 7 Shelel Uil o fAT o] B Sl g2 o Tl e Y streeashdr et o g
e ot 39 31 o W AN A B R fReEl 1 0N o ot 9t 3! e arelt Y & erfaw
& ad w1 2l
el STEA St 1 YA Bl SR el a8 §el S0 1 I B < TS I &1 T8 € Wkl @
% % v T T B W @ g T e B Sogr H Fo 98 9 I 8 W ad Sl 9
& 7
I o 9T 9 YA B A Fh W A a1l hied 9 STl 7o g o HR MR T2
ot fife 1 e S 3T 5ATH S G HId g1 € 5 Teea & e & fafe= 9w w
TAM T 2
Iz 35 fie U Fa o1e1 o ofid: g 9= @1 @ a9 off I STevEsk TEl ¢ o sHeht hivia Tam
L, T o @ o FHR &1 qefy, 39 s1eama o afviq feufd o, St fie s faa o1t o wfia:
U Y @ T SN 9% e fiT # gufa st ot €, G L = I o eiar & Wl 1Ol ot
ufid: favg 1 Srge sl 2

6.1

6.2

6.3

6.4
6.5

6.6

1T

THTTH SHAE ¥ & (Efared favel & yde o soa9m o %1 saffd fafau:

(a) T, (b) Tafeey, (c) BT qe (d) =7 |

=1 Tt Taue o1 worw ohg Evesh &9 9 39 fyve o ofier feord g € 2

HCI 219 ¥ < JRATuet o AT9ehi o e geieha @ 1.27A (1A= 10"°m) € | 39 379] o Feq9H
e 1 S ST T ST | T8 16 @ R S 1 THTY] SRS o URAIY] shi gl
¥ 35.5 T G g & qen TRl WHTY] 1 UG SeAHM SEeh e R Shigd e § |
H1E aeel Topdl Faeret &ifasT %Yl T GeheaH =t v @ TiaE fhet del 2l o T a0 e
T 1A o Tel B el W R ff TR 9 SIS ol §, 96 few (IRl + s=a) %
SHUM hg 1 =l #4182

TEd 5 a T b o ot o4 B9[S 1 &5hel a x b & TRATOT T e B

TWEd % a.(b x ¢) F1 IREW H AR a, b T ¢ ¥ 7 THNR THAH o AT ok
EREr ]

ok 1, Toeen Teorfd |ie r o x, y, z el o ST e HAN: x, y, 2z €, AR T Hom
Tt P TR p,, p, p,, % HIVHT o 196 78l o orfew sveee WA it <wied,
I T e x-y T | €I AEE Bl HIVE Ga 1 oheel z-37ee € el 2
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6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

< F o W T T T m T e vE d T W, G e o e, fauda fems
o =l ® B WEd for 59 T frshma o1 wfswr wiviia gam oom T €, W' &w i fog
o afd: HIoiE HaT |

WHR &1 Tk STHA B i, UL AR arelt < S o fo 6.33 H 911 3R aesht X
ferrTereen & @ T €1 Sl g SeAte | W9 vl HH: 36.9° U6 53.1° 81 B 2 m TR
F1 21 B8 & 9 fR T 30k Tocd 5 F [ d T HIT

a7 6.33

Th %R 1 AR 1800 kg &1 THHT 21Tedt AR fumelt @ o == 1 g 1.8 m €| S8 Tocdl
&%, el 4 ¥ 1.05 m 98 ¥ THAS X gRI $9eh Yo SRl iR e afedl W oa
el I T U HIFS

T oM 3R 5591 & Toh @iee Sei 3R Teh 3 el W g9 i & S et @
T B ST SO T GAfG 31el o Ufd: TH Hehdl § SR el ST ohes | T areft Rt
187 % URA:| T 33 T TG & 1% < § ki ST HIONT e I H Am?

20 kg TN 1 FS 39 TAfciet 3T 378 o IRG: 100 rad s' T RV =1 § HOH HT @I
2 | faferex =1 5521 0.25m T | fafeiex o oi @ Gag 7fast St =70 @ 2 fafere o1 o1 ot
o ufd: SHIv HeT 1 IRAT = T ?

(a) IE soa ferelt syfofent (Fpoffeer) W oToeft ST qometl 1 9T 1 3R e @l € | fofe
1 40 rev/min 1 HI0IF =1 W O HIA ST 7 | A S 194 greff ki a9 @i F
ST STee Sl 39 TRk STeed Sl T 2/5 T < ol 7, ot 39 feerfa o Sqaht whivf
=Tl &1 BN 2 9e WY fok sfvfent w1 soi Tiq SoRfEd €

(b) I% 3WIMEY foF a== &1 UM &l T TS ol STRT AR O T TSt ol o AR
21 39 TS oS W g2 39 gfg 1 e e geR i ?

3kg EHM AT 40 cm 50 o fordlt Wieel Tafeiet @ i 9 goomM &1 W o9l T8 2 |
s W F 30N g 9 ©ien S ar faferet 1wy @ @ ' 2 w1 e e
F ¢7 I8 WA fF =9 960 § w1 fheed T8 @ |

gt Fuieh (eX) FT 200 rad s~ I THIEE FVF 161 TAC W@ o T TH 99 51 180
Nm o1 o 30l U 3T rewash eial 8 | §5M o foIu evdsh v 91 shifeg |
(e ; = Y erqufefa ¥ THEEH FI0iE o € § I8 gEfee € fR e et 9 § | IR
H TIT T et 3ol kT STrervaehal S ot Smeof i feed e o fore it @ 1) =7 wif
foF 35 T T&A 100% 2
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6.15

6.16

6.17

6.18

6.19

6.20

R 5 areft i fewh 9§ R/2 5301 1 U geh R 91T Sh1e ST fehrel 521 719 21 39 Wb
I AR GUE I % gt foth & s ¥ R/2 T W 21 o1afine feth o e s 1 feafa
I i

T IR I & = oh A9 G-YN WH W 9 38 R Gferd 8 St € 5 1 foeek, o
Weleh W1 FoT9H 5 g €, 12.0 cm o T8 W T o T Th W Wd € ql 9 45.0 cm %
W Hdferd e Sl 21 Hie 98 1 SoAuE 4 82

Tk I Tien, i A o S I dell R U 8 S99 dgsh 5 Sl 1 (a) F 9% <A
IR TUH I | qell H IEEm? (b) 1 SHR Th 90 W qeh § T H Al T Tm?
(o) af% &, df fFe W iR T2

2 m 511 & T et (Teel) 1 AR 100 kg B T Tk Aifcrsl B3 W 39 YR wllefeh T el
2 foF 9ok SoadM ohs 1 ATl 20 cm/s B U1 Yok o farw feraen s e gm?
RIS 9] T SHH 5.30 x 1026 kg € A1 THoh o5 9 €lh{ ToRA dreft 3R ook Tl
AT i Tiel Selt Y@ o o 31el o Ufd: gl STl 1.94x 1046 kg m2 €1 HH eiifey
o 9 % TH o10] T TG el 500 m/s & 3 g6 T T Tlae Holl, AR 1 TR
Foll 1 91 el §1 1] 1 SiEa HIviE a7 6 it

Toh S 30° IV T A Tl W Iehdl g SR wagal €1 3T del i defl § Se o
FEAUH o 1 el 5 m/s B

(a) 3THd @ W deA fohaT SR SEM?

(b) ST Tl qoF e T H 38 foha THa o2
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