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GHEHIT (7.1) H X 1 8H x, T x, H FHAMH
I He A FWehd €1 AfE ST O BT Few AR
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T YR UM S0 o & U 1 SEHM o
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STONT- 3TN BId dd 3719 39 Felsh 1 STHM s hd
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7.3 UM kg ol Ta

TAHM oh5 1 YA S o 915, 79 89 39 feufa
T ® o n %0 o T Fwm o fou 39k Hifds mea
] faa=m T &2 9o | FHIRT (7.4d) &1 &9 TR 9 39
TR fo@ e -

MR =Y mgx, =mx + myr, +...+m,x, (7.7)

TR0 ok ST Yeil hl THT oF TTUel SAdehicid

MV=mv, +m,v, +...+m, Vv, (7.8)

Sl v, (= dr, /dt) 9e/| %01 &1 97 7, v, (= dr, /dt)

T RN 1 AT, TG SRV = dR/dt HI &
1™ o SN v &1 97 81 BF 2, R B ue
7 fen € 76 my, my, ... 3 & WH T % W
TeAd TRl ©1 UM, WHA % WU gHieRn @
FTEHTAd I T T Ik WY STeHR] SIEl SaER
IERIR
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M

Kl

MA =mja, +m,a, +...+m,a, (7.9)
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H Fal i e H TR A0 I 8 S §1 SHiw
T had IR Jal B AMEH T S S HEHH
(7.10) ! T 30 YR for@ g ©

MA=F,, (7.11)
Sl F,, Fohm@ o woif W et weft g Jei w1
wfeg =

Gl (7.11) Fardl & for &0 & fadt e
1 §AA =5 59 JFR T FG & qH [TEE FH
Tl 5 S9H Tobl5d & SR U FET T IH
W RIS &l

2 < fof So2mM o5 &I Tfd o foug 5 S
o fou, ot o ™ o STdRes el o fawa § &g
SFER & 1feT, 39 32 & fau e had aea
Al I B S HI STELIHRAT

HHIRT (7.11) I F ok forw g9 w01 &
e &1 wepfa gHv=m F&1 et 9etl Feema svon
1 UH HUE 0t € Tehal B e HE-awE i i
TGO T F[OT TG oF HAsH g U §¢ 9o o
Bl Hehdl | T7ehTa e ot Bl 2R THeh Sreal ol
o fedt st YR &t Al B, SR SMH s
HHIROT (7.11) F STIER & 71fd S|

TRk TR o fuvel i THA F H /e
IER | M o I 37 €9 3eh! HUN o ™ i
TWE IR H ol hd 21 B9 SAH! A K LS
MG Fggd A 6 & 5aqE s &1 T
T FL TR B 3EF o, wW, R FEm w1 g
T R Fed W o gt 9 So w1 e %
THM oh TR TSl HEAT S

7€t wEifafy e fyvel W ot el o fagermo
3R 378 I T o &l ok feTu STOATE oft| eetifeR,
3% Ty s TI FROT &l Sdr T A1 379 89 T8
A T E, T % e W, e o A

2021-22



152

ofiferent

7§ 9H faan on T fem o =it wfa, @@ %o o
fafier T = @ off € Y iR AR o @ Ao e
M W TH Ig O i STETIhdl @l @Ml 7 shad
T STl TRe STuE T Ughd 1 oiife wuw § en
T €, o, B we fafy off s o oft © fores g
(i) T 3¢ fave =t foad =it 7fq o =1, (i) & @
frepm =t foraeh ol ® TRe-Re 1 Aafh il &,
TR0 T h1 TR Shich THE THA™T ST Gkl 8l

y/\
J
TEE A Cre
Nl
/,_’/ | \3:‘
7
LN\ B R
1 \ T A
1 \ N
[9) X, X7

fog7.12  fwdt g™y & @uel &7 5599H &% faewie
& a5 o IH WITAFHR 99 T eIl gal
9 SR 9 W 98 faewie 7 8 W
el

o 7.12 901 (7.11) 1 TIL HH el Th
3T SR B 310 T WeaeraeshR el T werd
B T A gl H HS T Ihel | fa@ e
foRhie ek ool 3TANeh el © SEfeTy Sehl S|
e I A W I YA &l a1l Jere IR SEeh
Quel W A FEl Fdl d8d 9 faThe o a8 ot
€t € S fohie ¥ wgel o, A gest w1 et
T&A| 37, IET I ok AT Y& F FAAH hR H
AR 99 faehie o 9] ot a&t a1 ®ar S
faene 7 g9 =1 feafq o 2l

7.4 HUN o @ w1 IET Haw

IR AR B R W@ e i aRersr w3 aren
2EC
p=mv (7.12)
3R, Thet 01 o fow =ge7 & fgda fam =t &0
Hienfasw W | form wd ©
N
dt
Sl F 01 W SR ot 81 372, 376 €6 n HUll o

(7.13)
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T TR W foem w SR geruE wEHe: m,
ng,...mn%aﬁtaﬂmz ViiVosenn v, T 1, TRER
T foraRd e Tohd & IR S W aed o off o
& ghd T TEd FU H WE AT myv, , TR F
Eakcciekscul mgvgﬁsﬁwma?ﬁﬁi@ﬂ
Gam ot €

NI o 39 M 1 el [ HaTl, Thdl ol
o WF G % AfEe A SR 2

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

=MV, +M,V, +...+ MV, (7.14)

Y U0 i FHHWO (7.8) ¥ AT HH W,

P-MV (7.15)

3Td: U o Teh 41T HT FA 3@ G, [T
& P FHAM qUl TqFH FTHA FR & AT &
TS & aXe) glaT 81 WHIeRLul (7.15) 1 THT
g 3TEeha & W,

P dv

E—MEZIVIA (7.106)

HHIRT (7.16) T& FHRWT (7.11) T ol HH
0y

dP

E:Fext (7.17)

Tg WA o 2T o 5T 99 1 H9 & S H
& b/ & [7q & o e &1

I Kol o foRel Fpm W o ared =@l 1 am
I B, @ HHIHI (7.17) F MER W,
dP

— =0 " P =31
dt

37d: S SN oF el Fehm W o 918 aal
IR I B © Al SH R R el T T 3R
Tl T TE KON o Tk TR ok fAw om] g9 gl
g HeT o WRE T W B G (7.15) %
FRT, 3! 31 TE off e € fF W R W o
I F TNEd I I B & A THh T B b
o gRafdd T8t sl (39 7™ | &l oF (o &1
ST i THE TH THRN I8 T R el TR e
1 el SFHM =R &l Bl)

oM 3, for oTiale sl o &R, w0 39 aalt
HIU S 0T Ush SR W R e 7, ferelt fafme

(7.18a)
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HU1 HT TEA-T HET et & Goha g1 R o, af
1™ W FH aen Fd 9 9 YA B Al §EHE
%5 - W For €, i, gH FU H e
Tl o Tl W 99 W Sl 2
qfeer i (7.18a) 59 sifcer Sl =
qeq ®, 9 8-
P,=C,.P,=C,dIP,=C,
FE(P, P, P, @RI W Afewr P o, F:
x,y T z e ® s@a ® sk C,, C,, C, TF T

(7.18 b)

H
¢ He

CM

(a) (b)
o7 7.13 (@) TF 9 9% HSTT (Ra) TF ST9e1FT
gcTeh 9% 819 (Rn) T TH TCH-FHT
(BT WA 1 AYF, He) § fa@ied
giaT &1 419 1 59 s GHlT d 8l
(b) STAM 5 FT [EeR 75T 4 351 9 FH7
HeTm (Ra) F1 fa@ed) sHl 37T §T FHT
TH R F1 fauda fem g afm g gl
T SEE & B9 |, Y, ean o A Si9
fordt nfoum s wifs & Aeamfea s ™
foram ¥ gy =1 9w Tk 1e7 o 114 31 Th
o1 U1 § fo@fed g g1 ad-%re 5o Fe™ &
ek et 3R IH W YA T8 o TG 2 o
T 1 el T o, & W TEl 3R & o 9%
T Edl | faged ¥ 3= gu A %01, 384
ek Td stewT-w 1, fafu= feeneti § 39 YR <o
& foF Soh SoAHM % 1 THA-TUY Tl & Edl ©
59 W &fad 8H 9 98a ga Aegd Tfvek T o

(fa 7.13(@)!1

Ife &9 T TN el %W W 39 &9 WiHa & g
form semm o fer =, df 39 wnfier o it T
foreiveRt et fe@ uedl €; Sci= gu ST ol Tk g
w1 forada faen § 39 veR TmH 2 & foF 39 semm

o feer w, S| fo3 7.13 (b) & swifan e R

Ra

-~ -~ —_- Sl
\// \//
A A <
OO0
\
hd ~7 S,
2
(@) (b)

o7 7.14 (@) 9] (&M F71d 3 78771 S, TI'S, & T
7Y, ST I 95 3@ TF gaq @GN
W MY &1 AR FHHA = C G
72
(b) SGT T 76T FT 7T ST 5797 R C
feert 21

Ul o1 iR Heelt agd @ wEEe | S e
qag T feAufRe g9 Heat wwen § <l €,
TANTRIE o HIH-ThH 1 STURT, STHM-h= o A
o SR HE SAEE B B

Giifeteh! ® AT (SEFRT) &5l 1 91 S U
M 91 21 AR HIE e 9 7 @ & @ R i
T T TN R Th YA~ ki TWE Tl @
<1 o1 7.14 () ® <t w0 21 oA H GHE geH
el I FeEl & T U off |9 MU R 3 Rt
Sifea fe@m ved €1 9K 50 S| s & %H 9 3@
A 7W O € R 3 <A e ST HE s o Iid: T
TR U W A € Sefh SorHH ohes fEer R
M <, foh <1 Fer3 1 IR U ok AW F fauwia
ol W s @ (R 7.14(b)) | 36 TR 37 e B
T g q il o wasE 9 i g © ) sere
S B WA @ A T A (i) SHAIH B o6
Tfd: e 1 IAIHR HE|

ST 3 SR ¥ e 8, T e & twha
FHUI HT A BT T b 1 T 3R T o
o URd: Tfa | ST Heh <@ THh A SUART
Tehiter B e e 1 fq 1 wweE § "W
forerdt ©1

7.5 I \fwn w1 AfIor U
B Hiewl we Hifdent § Sk AN & fav o Tew
Y & I 71 1A 6 (S, ot vfe) g &

2021-22



154

ofiferent

gfeel o sifeer o w1 IR FT off T TRl
“iifes Tfer, w0, < wfew ke, 9o wd fomer &
e AT gRI a1 S 2

3@ 'Y I Gl *1 TH 3 YHR HI A
wRefid w4 77 Tfer PE 1 o fa ¥ wEfua
e TR, 7 ST T o T, S o
& w9 § gRefyd 1 S 8

w9 U it aivwrer

T Gfewii a T b o1 WKW TOHRSA TH TET TR ¢ €
(i) TSR 9T ¢ — absing ©, S8 a T b HH:
aTd b o TRAM B 3R 9 WEw o o= &
10T B
(ii) ¢ 3@ q o 3Mfereed € fada T b swafed
(i) =% B9 Tk Sferomer U of 3R SEeh! 39 WehR 1@
o =He1 3id a WS b a1 | B AN o 39
e o Nfeerrad B IR R oid 1 a @ b T
SR M, @ U HI ik ¢ HT XM A AW @
<feromerd U= w1 frEm s 7.15a ® <witer T B
I 3779 AW a T b oh T o AfHer=Ed @l
o 9Rd: AU IIfed T H1 I Hl T YHR A
o6 37h f a ¥ b &1 3R A X, 79 T 71 &
el g ST ¢ 1 faen s S 57 7.15b ®
<9It T R

Tc:axb

%c:axb

o — — > - -

(@) (b)
fer 7.15(a) 3 Gl 3 G qUAHer @1 e f7aiRa

X & fau sfaomad 99 #1 79
(b) TIRTT UES FT 390 Fard & forq qMfet
HEEIREEL]
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TIfed &1y o 199 1 WA &9 A 39 YHR Fd
X Hehd & : 310 TR €19 HY gl Hl a Wb H
3R Fohd I gL Gielll 3M9eh thel ¢ S &1 fa
c &1 e s

€ AR @ =1ET 5 a b o di= &1 107 &+d
21 o 7.15 (2) Wol (b) | 379 © I § Z91i4n T €,
e A (360°- ) B SWied Freml o o #iE off
7o Td 999 a TS b o S 1 Bl HI0T (<180°)
e e e =few) @'l 9 O @

Fiifer ARE A |, TN e HH h forw i
(x) Tor@ 1 ST fohan s € THfeny 59 oM 1 g
oM ot wed €
o oM T fF I dfcen 1 e oM wAfafy

2| o1 TeT YT © S9N Ueed Sl T € ab

=b.a

T, AW PH wAfAHEA f=E &1 uer @l
ER‘CITSWH axb tbxa

axb @bxa%ww(absmﬁ)%:\ﬁ?
I A € 39 qe o AiWereEq € EH a T b
foea 21 9ifFd, a x b oh foT <faoed U= i a 9
bﬁﬁ?ﬂqﬁm%mbxa$mbﬁaaﬁ
3R ufonEd: A < wfew fauda fen & @@ @

axb=-bxa
o TfRRwr UM KT TE Tk 0T & THRT AT

FERR| Wedd o fdatd (A g9 | gfafer

T W) B X o -X,y - -y AR z — —z T

&1 uRomerey it wfew o el o fog s'a

Eﬁ%ﬁ?%ﬂ%a%—a,b%_bli@ﬁ

e H axb s A Bl €2

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

3Td: Wadd 9 axb 1 fag &l s€erd|
o ISy Ud wikw AT & T TRW-AR R ot

ﬁﬁ%l@ﬁ:

a.b+c)=ab+ac

ax(b+c)=axb+axc
e Tc=axb & 3EIE o €9 § Nt for@ g

213U e e S |k UHR &1 SRR

STETIF BRI

(i) a x a=0 (0 T Y= HEw 2, A T fem
STl |iSL )
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wed: U9 @i € ifh a x a1 GRATO
a’sin0°=0|

3EY B9 39 UROM W 9Eed ©

@) ixi=0, jxj=0, kxk=0

(i ixj=k

2 ¥, 7R §x j 1 IRAMT sin 90° @11 %, ik
i 3 j < 1 9l 1§ SIR Sk S 900 il
Bl 3T ix j TF T WY T i SR j Sk qa &
TfieTraraq farorerd U= o FRmER A w a3
Tefud 7Te Tehih G k B1 36 YRR 319 78 off g
R THhd ¢ R

jxkoi 3R kxizj

e oA o %A fafHEar o0 & SUR W §H
FE hd &~

jxi=-k, kxj=-i, ixk=-j
H % fh W I oA =Sl # AR
1,j, kA FH T o T o WEw oA o 7 SR
e T %A | 7 o € o Tfew o FumeT 2l
a1,
axb=(adi+a,j+ak)x(b,di+b,j+b,k)
= axbyf{ —a.b,j- aybxli + aybzi +a,b j- azbyi
=(a,b, —a,b))i+(a,b, —a,b,)j+(ab, —a,b,)k
ST ST W i | e el |ie oAwe
1 STANT TR Ela x b i eI T ol SHoTh i
2 U Tectfime (Urfoes) o &9 | forg gehd € S
I @ | EH 2
i j k
a, a, a,
b, b, b

axb=

N

b=(-2i +j -8k ) & 37 TF TR TTHA

[3373‘(077.4:?#?77%3#@#31 —4j +5k) Tg
T il

g1

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

i j K
3 4 5
-2 1 -3

axb= =7i-j-5k

ZIEEC bxa=-7i+j+5k <

7.6 IV AT 31T THeRT IWT ST q FHael

TH UM | TH S1EAFA T Tk v o7 = €, 3N
Foff 7ifa o sHeRt N fient 82 W e THe Yok §
=it 1fd H fIUE 1 Y& 01 Toh JaehR 99 T T
21 forell 01 1 Y= o s HIUIE AT et

cy

fer77.16 U@ ReR o787 & URA: U1 R (2-) o787
% URd: FAd 3¢ 978 & fwdl &1 P &1
FAHER T R T IT F FF (C), &

R srafeed g

Bra1 81 37 < TRE o ot 61 Ha Tk |iew OE 9
e Bl €1 WiEe o ok T o e fuse srgum
o a1 2l
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ol fot 7.4 G: <W| W@ SW S TR,
frdt 35 fave =t we feer 131 o ufiq: =off ofq
4 1 Yish w1 Tk g | Tid w1 21 3 o0 e
% EEd A H B © e ohe 318 oh S
sraferd B B1 fo 7,16 9 ed e 7.4 1 R 9
T § S T FEor (2-) o7 o ufd: YA, 3 fuvs
o, T iyt &1 1 fag P W swiE g1 98 &0
Teh I o1 € ForeRt oh C, 3781 W feord 219 B
5o r 2, S fog P Y 1 W oreEq 33 71 o H
B P fag @ %0 &1 Wi an |fewr v o <t ?)
TEH! f9n 99 & P fag W diE T Tt W@ &
T 2

AT T At THE A o A% BT i feafa PR
(fa 7.16)1 ®IUT PCP’, At I9F H & o HIVIA
oRATT AQTHT TTY B1 ALHHA | H01 1 Sd Hivie
AT AG/AL Bl S-S At HT OF TR gC A
T €, ITUM AG/ALHT UM Teh YHid 0 W el
2 S P fag W &0 o1 dreerfirek v 9 do/de R
AT I 7 &9 o ¥ A Hd § I T
o @17 @ g9 WG @ fon Yl o |k 6 ufimn
v TE HUA AT @ F G Y Th A THRWO]
U=@rghl Y&A fHa1 S "ehdl €, Sl r o9 Wi
e 1

T @ f& fedt few Mo e W g
v=or 3g five & Tft FI W on] B T o fer
s W r gt W e TRt o e, fordlt &0
@ A o B

v, = or, (7.19)

Tgf +ff geehish i %1 UM 1 | n % koA §, ST
n favg & % Hoi # gen 2

oy W T w0 o fau =, R gEfay
V=@r=0| : ¥ R @ w0 W Tfa @l
F| T T8 T Bl § R ete fem R

M 3 foh g9 |eft il 1 TEE v 9
o 21 Tafe 89 o B R fyve &7 g ST FE
Tgad 2l

el fUve &1 5 TR T &1 S79eeo
g9 g8 a1 fo 39eh g4t w07, fhdl T 7T &7 i
UM &7 9 =eid 81 397 YR, Y g1 1l % fore &
€ Td € [ 4l 3T 7T &1 W fivg & g4t &0
TuE FUi 7 T gEd #1 s 3 fR fer e %
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fa: ¥ 3¢ fave w1 goit 7fq 1 = stfreramn, g
Y W (S AN 7.1 H s 7 R) fuvg e
H0 Th g9 W A wl © SR T€ g9 A ok
AT et H feor 2 ¢ et s 31 W B 2

TN 214l ek ok foeer @ TH o © T shivie
a7 T FAfeyr AR B o 927 97 €, TR 97 U i
Tfer 31 ¥9 39 a4 o GmeH A1 gfie & fow IS ach
T 3, 99 T8 AH X Foil| T R 1w o ufa:
Ui W, v 9 wfew, ol e o ST B €,
AR 39 Gun o Hoha sl € e ek <fermed de
3T 9 5@ 38k ¥ il fyug o ol =i fon
T ST SRET o3 7.17(a) | 39 |iw 1 9fmm,
o = do/dt, S FIR FqE T4 2

© 90

ferd 7.17(a) 9% 3feromerd 9= @& i &1 five & goiq
ﬁﬁ?ﬂﬁwmaﬁaaﬁvﬁwéﬂmﬁ
fawm # s771 @@ s f9ve 3 quiT &1 e
(arHrEd =1 sfaonad) st at o T e
ot F<eT SITE

fa7 7.17 (b) I 7 G¥ @ F o0 R goiT
3787 & I3 &1 P farg W 1eerd 0 7
W aT v=0xrgl 98 o @r 3+
o oTee & 9IR &7 579 g9 W=l
g 399 W @i T ol @ @

e 21
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e, 379 T WY PHAFA @ x r Hl Sk G
o SR W 5 T8 o o W ©1 o 7.17(b)
1 W, S 99 @ fo 7,16 1 € WM @ W, T 59
U1 P kT 9 UM ok foq e s w21 foet o,
R (2-) 318 & ey W@ o 3R g fog 0 &
ey 3¢ favg & fag P 1 feafa-afewr r = OP <@ien
T R ¥ T fog R e et o S E @
T R

Ad @xr=wxO0OP=@x(0C + CP)

W1 @ X OC = 0 Fifeh & I @ OC Bl

Ad: oXr=wXCP

GReT o X CP, @ offEdd €, a1 z-37e1 R off
T 0 P g 9AM T I i 5591 CP W | 31a:
e g9 o P fog W @i 7 wel W@ & ey 2
® x CP %1 IR o) (CP) €, Fiifeh o o CP Tk T
o oieaq €1 58 CP I r, ¥ WIS e =ifew i
THh SR OP = r o IR § Hyw i feofq @ =0
T Heh|

m:mxr@wmémw wrl%
3R fSget fEen & P gR TR T g9 W G T
o9l Y@ & erfew ?1 7 fag pw Wiy an gy
1 afAmor iR fem {1 91:

V=@ XT (7.20)

T H, FHIROT (7.20) 39 38 YUel i HuA
if o oft < =l € S U faeg o @ e E, S
ez w1 YA (99 7.6(a)) | 39 e o AWl H,
r 01 1 fearfa afger wef¥i s € = feer fag
T fog T AT T 2

M 3, [ 99 FF 95 T ReR 378 & 9Ra:
U7 FA & a GHT G Gl o # Rem T@t
5eTdtl &1, ST TRATT &U1-§71 T Sqeial &l gl
Y = qui7 & Ael § @ 9 IR SR e
IHI TEF & G ket ® G%d 2l

7.6.1 ST wIuT

s e T B for & w Eoll wfa Heef steee
off 3E T 3 el ® € T e g ST T
T Heell 21eFE 1 M S o AR foeh aR o
o9 TH well-ifa gitfed € e i w5 i

= ARTE e Wig T (Ar) SR 3@ AT (v) o
e B FOll T H o fowemad (8) T hivig o
(0) H SFEUROM B| q9 98 Twifaes € 2 fh oY
T A Tfd § W ©RoT 1 97 aiEdd B X
& &9 ¥ ufnfyd fran on 99 & woff afq & Foig
@7 oAt gRenfid ) o HIvi @R o
RYTIT, YA o TTUET HI0NT o UREd i & o §Y
o Y Wehd B A,
_dw
“=a
WW&%W%ﬁmaﬁmﬂaﬁTmaaﬁ
feon ot feer 20fh To fofa o qa afcwr g
ey Tl o wee St @ @R e fora HeRd B
fdo
dt

7.7 S 30T TS <hIvHa HaT

T SN |, T 3Tkl UL < AR | STerTq e
R <) Al & Ffeel PH % &Y § gRwf fh
ST €1 A v, S| gw <@, won o e,
foeioeRt 3¢ favel &t wfa @1 fae=d W o =gd

Tequl it o1 HI 2
7.7.1 T T TR ATATUA I T 3O

B dien 7, T feelt gg fyue =1 fa, =ammes ®u
¥, oid Ue TR %1 " e 21 9 fave
et fog =1 forelt Y@ o erfeer feer @ @t sod
e =Uit Tfq B 1 79 S © fR fRe a%g &6
T TTemaeen | gRedd @ o foae (a1 sa
@ @R Ug1 i o fon) ot 1 STravgshdl gidt
B 79 wneifass g9 T 33d1 € fo wpoff wfa & W@
& qod B9 % O T 22 T gHv fefd g T
YT HT I TARH ok T e fordht R =i @iem
I &S H H1 IR | GR TH 9¢ fuve B =
Fesll | BIhY T[SRA aIel KAl 3Te o Uid: |
Gehal €1 §R hi shiv S[HE 82 98 o T2 & ¢ T
EERCICIE I IE CIE G RIBS IR IR R Rl
gehall forg, forelt off 9@ g0 9% & fovan =
Gehal @1, TET & 81 Hedl @ oA el SeAteR
W W e Al 9, R H HiE oAl FuiA Tfd
I & L Fehal Tohg Tl feu ww afmmor =

(7.21)

(7.22)
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SR ! UM gl ffuss gt grar g1 5ot afq
Tt 1 qiEmT € Y, afen, 78 wEl SR g o
STl ¥ ot wewrul i 7

ot fq & oo o THged AT T ST §1 THR!
U () ste@ o T o el S 8 (B9 5
Ol SR 2fch WS T TRIHIG WehTe WM HiT|
T T T w % e W § e e
JRET 37| 918 | 3H STALRN i 3T TR HU1 oh
fepm 3R g favei o fore @] w48 &0, ool i o
THh HRUI BH Alel URadq a1 3¢ fave o i
T SHR W o S

fer77.18 t=rxF, 139 a7 % oreaq & o8 rTa
F & ok s fewn sfaomad 99 @ from
BN S ST G Bl

7fg, p farg W feorq fopelt 01 W /et F ol &1 31
7d fag O & 9 fag p o1 ferfa wfewt v @1 (Foa
7.18), @ o fog oF AH& &Y W H a1l 9 hl
sl frefafed |fcw PAwa & &9 | aReifa
foran ST

T=rxF (7.23)

It SOl Uk Wi A 1 TR Goha T WeR
SUTHTET 1 ek 38R 7 27d &1 ¢ 1 URam §
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T=rFsin@ (7.244a)
sl rfeafq wfee ¢ &1 afEmon =1f Op ®1 el 2,
F, 61 F 1 901 € 91 9, r T F o o9 o @Y
o1 ®, S T o e e 2

o SOl o el g M L2 T 2@ | 56kt fomrd
et & i R S | qenfy, 78 e 9 foesgd
7 ifaes Tl 71 5ot ol uek wfw fer €, s,
F T fy A 1 T el Hw S.I U e
X (Nm) 21 Fot @ T @ for 5ot sl o aftmmn
1 ed foe T §-

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

q r=rFsinf=rF, (7.24c¢)
\_ﬂﬁrL =rsinewaﬁﬁm—i@aﬁ%ﬁ§@
a5 € 3R F (= Fsing), r o ofwaq fgon o
F 1 37999 81 M < 6 S r=0 A F=010=0°
FHE1 180° T =0 | 3d: AR I hl IRHAT I B
A 9 qe fog W gl 81 o o 1 foRan Y g
fag @ ToRd! &1t 5ot ot 3= @ S 2

SYeh] BT $9 91d i IR S =T foh rx F
Tfe UM B o HRT & [ o i OAwS
Tft o1 39 W o @] e T e A 5o i e
It <t ST At @ Sl okt fewn ot 3t B Sm
T A r AR F A 1 RKew See § W A 9
el 1 feen | g 9fedq Tt g

7.7.2 THEt ST AT HUHT FaTT

S =t 31t e ifd o 6 ol gAged ®, i
9 € i Gam, T Gan w1 Yol guged €1 T
B UHhd FU & fafere gt ® i Gem i
IR T SR ket 01 1 A o G | TEhT
SR <@ TE, HIVE HRT HI ARA F T3
fquel afeq ol o fhmEl o forw omy w3

IA ST HT TWE F B For off TH A
UM ?1 3! &9 (YE) G kT Sl e TR B
39 M | IO HelT T GRS h STIHA =l ST
Hehell 2l

mWﬁﬁTpi@q@Taﬂ@?metﬁ
fog O o @i, formen feufa wfewr 81l 9 4o fag
O o WMy W HU H1 Hvig Haw 1 FAfafaq
HHIRLOT g1 qRea Br-



HUN o TRt qer goit wifa

159

l=rxp (7.25a)
I HaT G w1 qEA B
[=rpsin@ (7.26a)

el p WYl p o1 URAI B GeNQ r o p o &= 1

o I 2| 3 GHIHO 1 BH forE TR B
l=rp, A rp (7.26b)

\_flﬁrl (= r sin) I3 paﬁﬁw%@aﬁ%ﬁg@

T Gl 7 3R p, (= psin), r T e few §
p I 3FaFd TS A1 df WA G g @ (p = 0)
1 H 7 foag T B (r=0) a1 TR p &1 fxem @ ga
fog @ TRt & 6 = 0° AT 180°) T TH 3TUET &
Thd © T I HoT I BT (1= 0)

ifqer Tferl, s STl wd wvia HO § wh
Tequl JREIfh T 71 9% Hed o 9at T Wi
o o <t o el 1 Uil GHqed €1 Tkl HUT
Hed ¥ I8 WYy FdH I ok T 84 I=rxp Wl
T % SHR W AR W €,

at_d

at - a <P

TE AR o A W OH & TaheH &l 90
AN w, @l
d oy dF dp
a(rxp)_dtxp+rx ar
37, U1 &H1 I v =dr/dt T p=mv1%|'@,?ﬁ
dr
axp_vxmv—O,
it & THIR el Bl W O T g
213, 9fh dp / dt=F,

rxd—p:er:t
dt
aﬁ-i(rx )=1
‘i P

(7.27)

fqud, fndl o1 o HIog TaT § 999 o WY
B aTel IREd i & TH W TE 96 SO o ael
Bl €1 T€ GHHWO F = dp/dt, Sl Thel U1 &1
T Tfd o faw =ped & fada fm & =
FIT €, HT O T 2

gfehet o Ufgd sl TRt Teh WA
(I | TS ST AT )

Tk HEfhal 1

gfgan fifs,

et 4 3m
\, AT arex
et 211 St
g o oA H
Tt TR
o3 o 3 R
AT B H
Th-Th T
arfyT) AT
i 1 T T 39 YRR Thied fob afean ety
T TR TR 39 Th T Hl B <, @ 4 b S|
319 T 19 Y I WG Rl Uehg HR Ufed i Hear
T T@d B S BIY U SHh! Y W IS 9 AR o4
TR T T *I, AFIB &I, A 7Y W Vi IS
IfEd 1 B 22

ufed o WA ql § SHdl edl © N gHeh
U T 39 T A UfRa: JHA R S S g
The 1@ B B9 HEd § o ufed i o a1t a1 R
ST H TH A & 9Ra: QT (Precess)
I 2
ufed & yoiA A wiolia Gan o g 21 5|

I w1 e A HIC) e 9 A afed
1 Tl A 1 el 9 o1ed § |l Tk Sl 3ol
T | (T BH MU SR Bied © foh M9 Giel T
I SO T eI B § SR TEeR R A 87)
IV Tl W 9 3Ol o 9oa |, ufean, 39 <M
TR o q@ § T o1& o URd: QUSRI
T €1 S Wl Al i Site)

W

RET | g |

FHUT o TR o1 9T STTUl T hivita Hea
Ui o frdl e o1, et gy 7 fag o aita:
FeA HIUNT HaT A HH & U W Tehel FHUI o6
SHIviE Fermm o ST AT T TOHT HIAT A1 Td: n
Fuif o T o fom,

n

iﬁwaﬂaﬁﬂﬂaﬁ%ﬁm,

li=rixpi

L=l +L+...+1,=)1
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Sl, r, fRu U g@ fag o @ o wu w fefa
@ & 3R p = (my) 3T F 1 WG T 1 (H
T A m, Qdaﬂvi%)la?ﬁ%ﬁ?ﬂ&@'_ﬂ
HIvita Gam 1 g9 Fretaq fora wehd ©-

L=)1=)rxp, (7.25b)

TE THE (7.25a) § & T THEH F0 F
HAT 1 GRS w1 FHON ok TR o ferw femen wen
IHIHT 2

TN (7.23) 3R (7.25b)F1 IYERT FL A

dL d di,

FTTIVRIRD M B (7.284)
Wi, i HU W g 5ol I

T=r xF

{3 U WA el TAF,, 36 W AW el a4t
T TA F e TS (7o o TR 0 gR1 36 HI W
T ST S el F it s |ieen 90 81 38iee, 29
et w St e U s ael % A A
ST~ 3TTHT T Fehd T

T=2.% = 15 xF guig

T= Text + Tint’

o _ ext
Toy _Zri x F;
i

3% Tint = Zri X Fiint

&, 7 fak =7 & 7fa =1 g fem Al
o7 Tk frepma & fR=dl <t il o i o ATt 5
TR 2 ¢ 3R fauda feon ® o €, afeek 7 oft
T =eiil o 3 o I w0 i fHem el @ &
e o 21 3 feerfq # sviafte s@i @1, fem o
FA T AU H ARH I S HiR, T&E
fFen-sfafeen T w1 Ufom we e IR 2
3Ad: Tmt=03ﬁ_{mt = Tou

ek t=Y 1, WO (7.28a) W TR Feperdn
g,

dL
=T (7.28b)

Az, BN & (gl [T @& FoT HIVIT a7 F

2021-22

T & STJER &4 arct gRadT %1 3¢ 39 T SR
SR T S (AT <TeT St & STN) o Tl FT
& auer gl & e ® fe fw fag (wf T
HH-ThH 1 A fa5) o 9Ra: el shivia Ham feran
ST @ SE o Ufa: STl S SO w0 HY S
21 GHIH (7.28 b), FUI & A o AL IR
HUT HT G (7.27) € 1 T8 o AH A B 9
2 T T %01 & umed | ofaftes sl a1 S 9
AU HT HIT eAfeacdl T@1 BIA1 GHIHIOT
(7.28 b) fr=fafea FHteoT (7.17) &1 FOA
T T
dap _
dt ext
AN < o T (7.17) &1 TE &, T
(7.28b) i HUli % |eft e o forg @ et @
=R =% five 3g 7 1 fafv= yer =+t i @ g
e gUSk HUN 1 M|
SHIUTE HAT hT GWTETT
Ikt =0, @ T (7.28b) T S T
dL
-
L = 37={h (7.29a)
37d:, U oF TRl R W ARG ot ol o
sl AfE 3= B @ 39 e 1 g vl gan
T e © 3t 3TeR Tl @1 FHIRT (7.29a)
o srfee TRt o HHged R
L =K,L =K, TL, =K,
Tl K, K, T K, 3790% € 91 L, L iR L, Fa
S Ham T L & U x, y U9 z feumeti o
faaifsa sfega €1 a8 wed TR Fa wioiE Gam
e B, gHeRl qe ot @red © TR A A oreme o
Tfea
HHRT (7.29a), FHIHIOT (7.18a) AT HO
o T & Fd WA HoT o GRe o e, @
Ot FUqed €1 FHROT (7.18a) HI WE & IE
eEie feofaal § sHeh eyEm € 39 e o
FO U ATIART i TH == |

(7.17)

t

0]

(7.29b)
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3QTEY0T 7.5: T fog o uf@:, 91 71 + 3j —
5k 1 9 SO TG hIfCl 96 59 w1 W
o © SHe feufa wiew i -§ +k R

gt : '?ZIBT

T  F=7i+3j-5k.
Tt =r x F 90 & o fau g9 feeifide g
H

roi-j+k

i j k

1=]1 -1 1|=(6-3)i-(-6-7)j+B-(-7)k
7 3 -5
AMr=2i+12j+10k |

3STgIUT 7.6: V34, foh 3T=R-o7 ¥ Ield Tehal
F0 1 forelt forg o6 aRa: ivia Ham SHeh!
& T(d o SNH TR @l 2l

ge7 : T R &I o1 PR 01t W, a7 9 =
@1 €| B, T U1 1 S0 HaTl, s fag O

9fid: T T 9Ed ¢

fax7.19

RV G l=rxnw%lwqﬁquvarsin9
2,510, r 3R v o o &1 w0 2 (3w f97.19))
Ty w1 HHE & Y A9 Rl 9ka @ §, i
ff, v @i faen @ o€ o wdl @ SR gHien
OM = r sin 0 3T=R 2|

131 f3M,r W& v o aa o e, T8 &
I HT AR W g B ge fawn off T a"erd

d:, 1 w1 9fm we fRem o' WAt 7SR

zEfell 78 W@ 21 # S W HIE 9@ S o
AN 272 <

7.8 3¢ Tuusi =1 wge
379 B9 AT HUI-Thl o aema 3§ favel &t Tfd
T TN A ohisd H3l|

e, TR0 R g5 favel W e oel &
T B €7 (I ¥ 79 fawe ‘e’ s T e
FHIN & Toh STAA 7 Fel 99, TH had al aal
SR I T ¥ € EER H) | 99, fRet g8 fave
I T TeaEe] § qRedd o €, Sfef o
HHIRIT (7.17) oF STIER, 9k el @I Feil &l
Rafda e €1 AR, el 1 Te THAS g9 T
21 af% fyvg W oM a1en ot et el = 7 @l
Tk R0, 3¢ fug &t wuff wfd o ufteds grm stefq
Taue 1 el HI0NF FolTT FHIHT (7.28b) o TTER
e

et 3g fave ! Fifw Hqe & Taeen | @@
%1 g HH 99 oF WY A d95adl 81 a1 39 fuve |
T Y@ @R B A R0 @RI THeRT 31 B R
(1) fyvg W o aren e 9a AT S w1 afEE

AN I B

F +F,+.+F, =) F,=0 (7.30a)
i=1

Ifs fve W a1en a9 I B @ 39
fave & W& 99 § 999 o 91 i giedd
T B FHI (7.30a) fIve o TumiadE
e 1 2l

2) FA TA AU, AM Fg-Tave W &N a
TA- SO o1 | AT I B

T 4T, +..+T, =3 T,=0 (7.30b)
i=1

If 3¢ fIve W Rfta Fa aa et 3= = @t
THT pAl HIVIE FAT TEHA H WY TN <A
TR0 (7.30b) fyug o Tt Fqer &1 ¥t 2

I TE I 33 Thal €, T ARk 9w qa fog
fSreer wfia: ST s IO Y T € SRl S, o
Ot HqeH &1 o Sgeri? Ie fkwmn < ok € R
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g forelt 3g fave o folu ToMIRE Sged & I
THIH (7.30b) AR B § A 38 W qA fag &
TICROT 1 IS GATE T&1 BN A2 FOI Ha i
I 39 o fag &1 feufa & s fasit 781 vt
foraeh ftd: el forg T 21 SSERer 7.7, ® ey
(A THIT dqer |, fadt fivg & SR & o
Al &1 TH Sgn) o faftre amel o 39 aea #i gfe
FI S| naall o foe 39 aRom &1 2us s
W STl 3MTeh 199 o foig oig fean T ©
HHIHI (7.30a) TE GHIHIT (7.30b) AT &
e iRl 81 3T @ Yk diF Stfee aHiehon &
T €1 g (7.30a) o HG A GO @

YF.,=0 YF,=0w§ )Y F,=0(7.31a)
i=1 i=1 i=1

SEIF,, F, T F, 9 F% $9%0: x, y T z T
o foeifsa ereme 81 g6t YR, WHiehtor (7.30b) f5
o arfeer it & T €, 9 ©

n

Yr,=0Y17,=0w)17=0 (7.31b)
i=1 i=1

el 7, 1, T 1, FEA: x,y U@ z o A 9«
S ¢ o ST T

HHIT (7.31a) TG (7.31b), T8 fRet g3 favs
o AR Hqer o fo TavEs B U vd aaqd 8
S T TR F SR HR TR hLdi| a5 o e
¥ ot fyvg W o ot 99t 9 T € qd | B
&1 39 feafq & = Gqer o forw shaa & ol 1
T fhu S &1 eTEwIR@ B SH W /I
T Ged o 9d s, 5ok 3T7aR, 9+t s«
%, 30 T H WS gl T I TWER e el ok
Frfew, stagel 1 Wi AN ST-STA I B
T v wpoi-Tged & W@ 2 el o dd
SICTIe 2181 o TR 9 STl o6 STl &l AN
I B A6

T 3¢ U oF Hqer i vl i GO, Thel H0
o Hqer 1 Il @ w1 S Gehdl 21 39 fava o g
TECl o 1A oG hT F| HU W O G FT RE
foaR etrevass &l N sHe Wqed o fou haw
TMIE Hqe 1 I (FH01 7.30 a) & 9@
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ora: Tt o1 & AqeM o foau 3 W eTifaa |eft
Tl o1 | AN I B =feU Filfeh I T o Th
& H R FE B § THAT T o F9 1w
el o ded dqe & oo Tedl o Tl | foRen
ST B

Fraen § foh ok fyve enifvres wqer o e Hehal ©
A 78 & Hehell € Toh 98 TFIGHE Hqerd o 8 9
ooit wge § 7 @ A e ol wgew § A @ W
TIARIT Gge § T &

T BRI (A 0 FFAE oiell) W
(AB) R fa=m sifs, ek g fadf (A T6 B) |, SR
TiEToT ot ] TR o, (S99 fen § o g F,
o7 7.20(a) H M TIER, B oh aw=@d o Bl

A vﬁB
< -

AT o B8 AB 1 7e7 fa5 C® $IRCA=CB =
a?®l AT B W o 9l & C ok ufia: Sl giemn
o wHH (aF) €, W St T o fe@mn e €, fawda
feomett & yqEER) ¥l B W e o9 vt I AT
e oft WqeH & ¥, W 9% T gger § A&l
g, wifE Y F20I

)

A B
<

fo 7.20(b) ®, = (7.202) ¥ B R W & 7T
T 1 fEen Sere § T 71 39 3T v W R e
R TR IRAW & 9, fauda feemstt ), v &
g o § TH A fR W IR @ B fR W) ==l
T Tl ok et SRER o € W S faudia feen & =
;o T € e A © oIk B | amed o 5ty

T 7.20(@)

farT 7.20)
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A ¥ B W AWM Il hel 9 YA Tl 3T B
M Hqed | 7, ml%dﬂgﬂgﬂﬁwﬁﬂﬁ‘él
Ty o8 o fmd o we ¥ fer 7 w1 W 2, T
g Tt T At ¥ (i T W sl ) |

T aeR ufkwrr o, faada feemedt o @ =t @
Srer et foram @ U 7§ ForgrE StUdn usA
(k) e T TG fo TR ok O a1
Tl 2l

S B9 SR TR diqel o1 gk @ierd @ dl
BN STl Gk T U ST SINTUd L B
[fe= 7.21(a)]| ST T I Geall o ki
&7 o W g g2 2 [ 7.21(b)]1 gt
Eehld &5, YEehid GE o I AR SRl e W
TR & T 21 ST Y R oA oA ST K9
3R TS 3Ry Yo W T 9o <0 fEEm AR e
21 3 37 & Sl s qE Sw-ara feen o
Hohd HIA &1, I aat w1 foRa W uw @l R
37d: 3F W, Geal oF i &5 oh R, Th dargd
Foret g 7

ferg 7.21(a) @ T A & [o7¢ gART 30l 39 T
TF FTgH A &

§<>\

b

fora 7.21(b) geEt F1 G &7, GF & ya W, TR
uﬁwwrwﬁ‘dwﬁvﬁaﬁ:waﬁﬁmm
81 4 g 97 T ForgrH 9 B

3qTeuT 7.7: <53 fon fonelt I =1 oAl
39 fog o S 9 72 s foreh 9@ o1
STl S B B

&1 F

faz7.22

& 3g fuve oifse s w fom 7.22 ¥ @@
ITER ™ oM €1 S F Ud -F %49 fog B IR
AR o 21 ga fog O ok @mer 37 fage & feafa
TiesT s rZQEfrl%l ﬂ@,%ﬁ%%qﬁﬁzw
o AT A L

TG I A = IrH I Al Feli o ST o1
gl

=r, x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

ﬁﬁh_*frl+AB=r2, S AB =r, -1,

T F ST = ABx F

e, 98 HH qa foag a1 5% fag e aia:
T el o el for § st feafa wm s =
I |

7.8.1 T o1 Togia

T IRyl Idiers, AfER ®9 ¥, UH UH goht
(A T G drell) v ® S SO o o
WWWW%@%W:%W@I%
fag amer Sedrdl €1 S & Wl o US| | @
-9, ST 1 Tk WfAfeeh ST §1 J 9 F
WE, S T SR % Wi ¥ S & R W, 56
quqa%am&a@rm d, T8 d, A e e
¥ a1 o 7.23 § =N T $)

oz 7.23
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g IaieTeh ATk &Y W Th Hqferd e/ &1 °m
foh aferr W Sl &1 wfafwar SAR ¥ T Tl F
T F, &1 faodd fxon & gor €1 T gqeH &
ferg,

R-F,-F,=0 (i)

IR it Tger o, ST o UfE: SOl oF W,
T SO h1 AN A BN ST

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

A ATTeR SO ohl AR el faomed
Al Rl oM foran S 21 e < & R e,
W & HERA T IR TR ST I T

STiieth o WS H, F, WE: I oie g § o
ST B § T8 YR Hed | et ¥ 3! 5l d, 9K
%1 o7 FEA T| T F,, TS Hi ISM o eI e
T 9, FA9 RS W THHl SO §Ag e
FHEA 2

TR (if) FT 79 3@ YER off fom geRd 7

dF =d,F, (7.32a)

M, IRXAR ki ST = YAEXTAE ki qST

ST GHehvT, TRt ITeh o fau st
f7om =g Yl 81 SUA F/F, A6 @1 (MLA)
FHEA 2

h_4

& MA. =% =4 (7.32b)

I FAE S0 d, 1 TS, AR-9ST d, | SAfersh
&, @ = a1 Tk A eifus Bl ] i A
G arferek e 1 21 B € 5 9 v 9 sifus aR
IS T Fehal &1 -9 ok fafie oft ek 5é-fird
3TIcTehl oh 9gd § IATBL ATeh! fHel STRiT| qeeue
ff T STiIeTh & B FS 3 STIcIsh] o SEL0T 0
ofew ¥ gfewl Uoe o fau e emerE, R,
TR-[STT, FITE AR JAr -9 &1 Jg= Hifs)

M g Gl ¥ < G € & afx guia 9@
F, 3iRF, STcih o oo 7 @l dfceh g iv1 o
U A e qa oft e 1 frem @ e 7

7.8.2 o g

SIH § HE AN A STUA A qh DI STIA IS Dl
e W Hgferd foran gl o1 7.24 3 W@ &1 TH
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fpahemd & S oY e ¥ % Hhd € Th
AT STeRR T M S| aTell T ol Zhel 3R
et St i Sk i arel o ol S IR Jad
FTh T T ok THS | TH W 95 G g TR §
forger e dfaa &t i WA W T H ITHS 39
e W Fgfea 8 stam (39 fufd § ™ #1 gwhe
qufd: &fqst sreren o w1 =fen) | 9 Sqer fog T
& THE 1 Toed g (CG) Bl Ufer &1 ek Seafy
T: ST H1 A TN oIl Toh 5l TG L & forees
TN T < HS Tk Faer | 1 S 21 St fot
7.24 W g9itan 7 B, Ufeet w1 e w1 gfdfean s R
T o S o el YR M g o aUeR AR foadid © 81k
THIT 78 TG Sqermeee § g1 91l & 98 soil
e o off ©1 eifen, TR UE 7 BAl ql S 9ol
317t o HROT 7 Tk AR ek Tl SR R STl T a1
o 01 T o The W gd § S STyl € iifeh
THRT R o R mg, mg ... afe G 9 fafs=
T W W ® R

N

foa7.24 T4 & IHS & UHA FHT AF W Gglard
FT1 UG HT T T & ZHE H Jocd

frffRa &3t 81

T o Ihe 1 o v 39 YR fAuifa fwean
T @ fR mg, nggaw&aaﬁaﬂwﬁmﬁam
T et I R

I r, Tod o5 o @ fedt fioe & oo o
=1 feafa afser &1, @ 39 | @ 9t T 90 &
Waﬁéqﬁﬁ:ww'tfrixmigl Tl s
o Id: el Teeld 9o S0 YA BH o RN

T,=) T =) rxmg=0 (7.33)
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zafey, frdt fave & Tea-ohs &l &0 % U@
fog o ®9 9 Rl Y Hend € formen ia: fuvs
F FA o a0 I B

B0 3Ed € for Wi (7.33) W g weft O o

T w9 ® or: gg an-fa ) o SR 31 Hehdl 21
q:, Y mr, =0 | A% Fau fF feafq afw ()
Tecd = o Qe A U )| e WM 7.2 H
GHIR (7.4a) % ATER A Y mr, =0, @ 4
fog fave &1 $o9M o5 BM1 =l 31a: fave @1
T % T FAUE S T § 21 BER 2§ 9
I e =ifEe f UE sEfaw ®, iR, Owg w
R 31 BT & Toh s0er qeft fageti o forw g a1
UM TAE ) 49 fivg a1 =g 8 WY o 5@ T
9T T o H S 9 oF faT g 1 AF 98 ST
T el b5, Tal SAHM ohes, SRITd! el Bl | e ®9
o, 3 S STeTT- 3TN RO €| SoTHH b <l TTocdl
Y F o I T 2| T8 et fuve § somH %
feraor W R T 2

ford 7.25  SIAMAT SR & Hors HT [ocd = G
| HeTdh H Tocd 5 G 39Hh1 A I G
TTeH T 5T BT oA arcll Hearey d@r
W gga &

SR 7.2 W B9A s Fatha, gam, favei &
AN % 1 fefd S & effl T, At fuve
forgTersT et €, o e fafy ° 79 3 o o
A L T &

o1 7.25, ™ & e o frdt sifafia smeR
o el Wl o o A0 h i Th 7 fafy
Tl 21 A 219 39 weth i fwdt fog S AW
TeHE A A G TORA el SEaeR W@ Ted s °
ToRITT BH T8 HeAfeR @1 AA, T 3ifhd B o
379 &1 otk i fREl g fog S B A C 9 ook
Bl & T FeAter @isl & wer fag o o gl
Trzsd fon =e fafer o= g eidt 22 =i ==l fuvg
B W E o7 3 Tt W sHent g o ot 7
fopan T ek 2B

b SerEeor 7.8: 70 TR T 3R 4.00 kg TN
i ¥Ig 1 B o JHI 90 9 10 FeHIR T ™
T G-UR W fewl B1 3HeE T R W 40
HIH T g8 W 6.00 kg SHAM &l TH IR
ALHEN T B R W o gfdfeRan
el 1 MO BT (BS B THT AL GHH

ST HTE Tl I Fehd 1)
8l :
" ¢ BN
Al = 1B
K, l : K,
v
\V&W
fer77.26

fe47.26 & T 1 AB ¥ T T 1K, TS K,
gR-uRl ot feorfd <wild €1 G W& P A o s
Td oeh MY 5 1 et B

M 3 fh B & AW 30H 6@ s G
T Tl B DS THM S HIE el SR GHI g4

T T & TWAT G 39 F5 B1AB = 70 cm. AG =
35 cm, AP =30 cm, PG =5 cm, AK = BK,= 10 cm
X K,G=K,G=25cmTd W=5 H 9= 4.00
kg T W = ™l T 4R = 6.00 kg; R, T R,
-9 o SMUR o SAfeTeed Widihal oc
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BE o WHIIT Fged o fau

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

o[ 2 foh W, T8 W Seaied: = ® SR e
R, T8 R, SHA1ERA: HW H1 3R @ &

Hoff Hqe w1 gfte | B el o A0l A
gk wE fag fwes uRka: emel W@ e @
raen Wit G 21 R, IIRW, o el amred (&)
€, Safeh R, o1 STl <fqommerd (SHOme) 2

1a: Fuft Hger = fag

R, (K,G) + W, (PG) + R, (K,G) = 0 (ii)

I7 faon 7 2 fF W=4.00g N, W, =6.00gN,
Gﬁg=ﬂW$WWQ=9.8m/SZ.

R0 (i) § SAifersh A Tfaeenfid e W,

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

AR+ R,=10.00g N

= 98.00 N

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

AR -R,=1.2g N=11.76 N

G (iif) and (iv) ¥ R, =54.88 N,

R,=43.12N

3q: g-R o YN o wfdfhar 9t B-

K W55N 0 K, W43 N <

(iii)

(iv)

L3?:72:'(077.9:20kgaamr—r %1 Th 3 m st
it T wuvfage AR oF W gl AT fehrs
T 81 S fom 7.27 | <witan 2, shent e
o wel R GaR A 1m F g W 21 6N SR
T3t oF GfafRdl 9@ W Shitsal

g1

2021-22

i AB 1 7 = 3 m, T S R A
AC = 1 m, TBUTIRYE F93 o 3IER BC = 9./2 m |
Gt R @ o1l o € - 59k Toed b D W YA
TR IR W1 EeR 3R w3t o UfifsEa 9 F, T |
I F, TR R AfTeraq €, wifh, an Ty
B SAF, ® X FEwdl ¥ fawifa fm ST weh@
? - Sif¥eraed idfhal o N Te 560 & F | &
b e e e e e
THh! e faR & R T

TR e o foe, Seater sa w1 9 3=
FH W

N-W=0 (@)
Tt R Afas 9a o dl,
F-F =0 (i)

it G o wR fag Ak ufid: et o W
2J2F, -(1/2) W=0
W=20g=20x9.8N=196.0N
(g=9.8m/s?)
THEROT ()" N=196.0 N
THIRTT (iii) &
F=W/4yJ2 =196.0/42 = 34.6N
THEI (i) §  F = F, = 34.6N

#d: F, =JF2 + N*> =199.0N
I F, , &St ¥ @ HI01 ST E
tana=N/F =42, a=tan"(4v2) = 80"«

7.9 SIS IMOT

T Tedl ¥ U8 Sco@ FR g € foh Ol wfd
STEAFA TH AR T o6 HHIR & =Jeai| 39 fowa
o o9 vt o € guifed €1 39 dei W U qed ye
F S| I eneht v ? fR gl ufg A s &
TAGed AT 7 87 39 Y9 1 ST 0 TR STH
H | foae= @ WA s W@H o fau gn shed
feer a1g7 & aft@: o W & fo=m w31 o, 7o
Fd fyvg HT frs Fort o faw SAsiw q w1 TW
S ¥ o FeoR e % e o e S e
1, Tk JAHR 99 R el € (38 fo 7.16) 1 3R
a9 W r 0 W e FHU w1 WA A, S e

(iii)

A,
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(7.19) W B, v, =r.o 1 3T HI T Tlast el &

ST m, T FeEEE 81 v et st et
K 3ok JUeh-Yeh ShUT 1 TSt Seiied b1 A 2l

K= iki :li(mirfwz)
i=1 2 i=1

Tl n Tvg o el HUll %1 G 2| A6 © T
oG U1 o T THF § 31: o I AN-Tog o 9l
ferTel gehd 21 d@,

K= la)g[imirf)
2 =

39 g fyue =1 sifafard i are T 7491 Jed
R hed € Torsht = Sgv el ® SR et
IR 2

n
I= zmirig
i=1

TH YR o WY

(7.34)

1

K= 5""2 (7.35)

M < o greet 1 i o & 9fmmr w ARk
&l w1 7€ 38 fUve @R SH otel w1 SAferer ®
foreds fta: fvs ol e 1

HHRT (7.35) 5N eI FHUH L fUve i TIfast
el Bl WA (TIFAAGE) T & e &t 1fas

ol K:%mvg T qem Hiwel T@om foe @

TN 3R p IHHT O 71 BN o o (Tt feer
3181 o i & Fed H) IR Wi a9 o (Wi fa &
el ) 1 gHqeddl 89 U8l § € S €1 31d: T
e § o g et 1, wreie germe <l et gaged
?1 (fer o181 & ufi@:) oA o ST ol ot firht
I T B S @ T o gl

378 B9 FHIh0T (7.34) § I TE IR T STAM
] W feufaal o Se ol 9 w3 ok faw w

a) 5 R IR So99M M o s Uad ged W
fomaR wifST S o7 9 |, 3T o o Uid: o

v 3§ i F W@ | T H TR A
e TUH! A W RTI W 8 3R v= Ro=Tel T el
1 THfeT swet st et ©-

K= lez =1MRZw2
2 2

GHIEhOT (7.35) W ol i W g9 I € foh e
= fau 1= MR

A
|
1
1
|

|
1
|
|
M2 ! M2
[ : ®
c
< U2 >< U2 >

for7 7.28 ZAM & T SIS © g, | @8 H1 8, St
T & Zerm g @ TSR acit 9T deTs
& oreq 978l & URa: g9 @1 81 e &
F FHHT MBI

b) 9, TH | T &I 3§, TV FTATH H B *
il @ e gEIH § T T e ) faEr
FHN I8 TR 59k 5ATH o5 | ToRdl 8¢ o
e 3187 o Ufa: TH @ (A 7.28)1 T
TUE M/2 @18 ¥ /2 @ W R safan, @
SEEME! T g SO B,

(M/2) (1/2)* + (M/2)(1/2)
37d:, TSMHI o TG SiIg I, TATM 5 ¥ o

BT oF e G o qRd: S STl
I=MP/ 4

it 7.1 # o guRkfeaa fafa omeR o fisi &

faferee areil o ofd: Siged ol v fiw @ &1 (3

il o SgEq 39 UISHYEIh o &5 U WX §1 T S

7ok fowa o 3= wanetl o weil)

Hiifen, fordlt fIve =1 SA9M, IHeh! T el

o qftad= 1 gfadier L1 €, 98 S9! Wig fq &

STEcd 1 A9 71 3E YRR, § T 217 ok ufid: Sg

apreot, spoff w1t aRe o1 wfadier e €, o THeh!

fiug ok =it STge 1 =19 /T ST Hehal €1 39 A 9

g e gl @ for fopell favg o fyve o fafu= &0
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wrfioit 7.1 fafyre are o ufta: ¥ fafma omer & fuvsl & e amygut

i o181 o eMdet fhg g stafied €1 soAuE Y
o fuvg o wrder sUh! ter 1 feurfa o favfarg
& SR R X 21 R sl ster o W Tl
3 93 TUvs &1 goomM oy v foafid © 39eh T
A9 % ®Y H gH Teh T4 Yool g i 2, f59

2021-22

IRyA e wed 1 T fyve o Sed el SR
Tl S U Heifd 2

grol 7.1 9 &H <@ Tohd € o |eft fyuel o forg,
I=Mic, el ke 1 famn ot @ < o 6t 7e7 farg
H TRl B o ovaq 318 o folt k2= 12/12, 14iq
Je = L/\12 | 361 YehR TN =ehell o IHeh TH ok



HUN o TRt qer goit wifa

169

ufid: St Sl o fat k= R/21 ke fave iR =i
3181 T Teh SAHA 01 B1 38 GRYFT 347 shel Sl
B\ ol o187 & uRa: fardlt fyog T aRymor e st
T T T F0 T 0 7 TG some gt five &
T o SRR 1 Wetd: fgent Siget e, & 78 a7ey
% Ufa: five & aRdfas e vl o SRR T

31a:, TRt 3 fave 1 Se@ smevl, 39 s,
SHh R TH 3fhid, S[UH-27e1 o URd: Heh
T o faawor iR 59 et 1 feorfa wd ffamrg
R AR s B g (7.34), § € T afamw
% MR W g4 i< 39 fhd W 989 Thd € &%
g AU 1 fodiE ¥ ML? TE 3Heh SI AR
kng%I

sl e 5 g % A2l S A e em
T TEqul AR T % dgd ¥ AR ST €
T E5 SR siemATEe o S T < it
ehdt ot wdt € 9 Tfaurers = wed 21 e
forTel STe@ STl o HRU US Wk BT I T
T e IREdd T8l M call e T HR-ER
ufEfda eidt §, ME wedh w@i-wet T werd
AR a6 W FaR A6E o foau 9ot SIRRE @
St 1

7.10 TS Ud GUlaR 3780 oF WO

S ot ¥ St ¥ q SwE WA ¥ Tt ©
e 28l 1 THE Sa R o frafd SRR %
fauei o Siew@ vl 910w & fu sHeh 9 W
SYIRT HET|

e 3Tel R WA

Tg THI HAahHR fquel W o] g 21 Saer
gt 1o gan % 7w <7 favel | @ @ ?
Tt dierl o= famet (I o, =ieE @
o) 1 go | 9gd &4 8l a9 7.29 9 39 ymA
I < T R sHET e € T g9eh o @

T S78T % Ra: [HH B B TS ST fam7.30

woTed o ae # R9d {1 arEaq 9arEt Siel & IRa:
T SIS ST & I & aER g

[(=d

o 7.29 wowR fivel & fag waq el &1
TR xTF y 39F a7 F 3 4 & SR

2-378] 39 ac & oTEEq Bl

fad 7.29 § U wosR fyve <l T R
9 aq ¥ fa foedlt fag O W @@ & oo,
7-381 | HeTsh o qo H, 3N z-3187 § HWE, A0 O,
U ToRdl B, U WER e e R TR
x -3187 3R TG T y-3187 foran T 2?1 99 T kel
g fom,

L=1,+I, (7.36)

MY, THY 1 Teh IS0 g1 YA TH=d 2

3QTEYUT 7.10: Uk JAhR ekl hl STl STTE0l
3ok fdl =g & uia: 1 gm?

ANz

A\

X

=G & GRA: T BT Tgd ST FHE
5 &5 @ TSRdl, a6 & oFeaq 38 &
TRa: e ST & Tal Hl
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Ze7 B WA ¢ fof Fordt =ehdlt o1 e mepel, S@eh
& W TToRdl IR THoh dol o wieled 3fel o ufid:
[=MR/2 Tl €, <&l M =iehal &1 59 3R R 5eh
e @ (@t 7.1)

<Rl %l BH ThoTshlehR TUUE THE ehd B | EfTT
AT Sl R THT THeh foTe R fRer ST W ©
ST foe 7.30 ® @it T ®, €9 9kl % s O W
G i TR o 8 x,y.z od €1 3 x T
y TRl o ql | € IR 2z THoh ireled 8| ofvEe 3Tl
e

L=1+I,

I, x IRy e Thdl o < A o IR B
AR THffq o foeR ¥ Yo% oa™ o id: Sg
STl 1 A 99 B AfEUl 3T

I=1

I=2I
I =MR/2
[.=1/2=MR/4

3a:, frelt =9 o afRd: =ehdl 1SS Sl
MR2/4 %) <

T YRR 319 TRl Sor w1 Siecl STl off $8eh
et =g o afa: 9@ R TR & F ae o
forell S seTeRR fuve o forw off o] &1 ek 22

3d:
g

FHET 378l AT T

I WO, e fUve W N el §, =R 9 fRd o
SR &1 I A 3 A fRdt five 1 S el
I e o 9 TORA aell 3787 o Ifd: =1 @,
39 318 o AR fRE g o1 o ufid: Sed
ol &1 9 YHT I WeEd ¥ T HY Hhd &1 7
39 Y9I I HUT HH 1, SHRT UM T8l hal| /M,
TH SUh! $B W Feafeqal § @] Heeh @ SR s
H ! IYART T F ST YHE 1 HAT 3H
ThR B :

fordt fyve 1, ferdl 3781 & TRa: Sie S,
39 I & SR & 5 [YU8 & 5oqdH o § oA
el AR 3787 & Rd: 7T T8 Srge ol Sk
five & gem e 31 S78il @ i &1 g4 o aif &
TIES $i Sied § gre glar g1 S foh fem 7,31 °
T TR 2 T 2 & GHARR 218 & TSeeh ot
T a?l 23181 fIve o FomH &5 0 ¥ ol €1 d@
AR 3787 oh 99T oF STIER
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ferT 7.831 THAIRR 3787 &1 9991 z TF z' § GHARR
a8 & fo7er &9 &1 g a 8, 0 fvg &7
5 %5 8,00 =a
I=I+Ma’ (7.37)
SRl [ e [, Az Td 27 A& o IRd: Siged Sl
g, M T4e &1 599 € 3R a < tell o ot i
o T @l
ISMETUT 7.11: S0 M, 3R g | arell o5
%1, 39 Y o GRA: S SAEU 1 B S
§9ch oFEEq fRdl T R ¥ eIl Bl?

6T M So9HM R A 1 B I, THh FoAHM
= O T o orEaq o aTelt 3187 % Id: g
aof, I = MB/12 ¥ THMIRR S18f &1 999 o T,
I'=1+Ma?
a=1/2 @,

, 2 1Y w2

I—ME+M(EJ =23

B9 WA €9 U THR TH g9 fafy @ of s

Thd €, 95 B0 I 1 SH B & 74 fag o uRa:

STee Tl 1 ST o FTHeRT SoHEE 2M 3R e
21T 39 YR,

2 2
room il L M
1272 3
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3qT8YT 7.12: THdl qaet gorg &t aRkfy W st
@1 S g2 IR 3ok qot | € feerd ot o
URd: THRT Sged Al A B2

gel

9 o a9 H $Heh HW Wiwl TS 93 [l 39k A
o R §1 3 q GAFIR A&l o " B IR A
T H T §1 THMNR el & T o al

2
MR + MR? = gMR2

I var = Lo s + MR? =

fa77.32

7.11 3TSA T oF URd: G Uil Ticeht
T Tedd ot Ty Tfa eIk it nfa o &
THJEAA o Tehd 13T 1 3IRevT o fon 71 T shivfa
AT @ 1 IO G F ST gfrm € S W Ay H
T T H| TH 39 HAEAd i 3T 9@HT =msd
| U@ T TG g ST ferere erer (fRer) a1e o
oftd: Foi @ € Hifa @it ol e o faw e
Teh WA=A-hIfe i STATIR BN AT SHehT AU
T o AU hadt T Wad =X v faeemds =ifeq)
T W fq | TR0 o G B 98 ST herd
35 TRt @ Heifa @1 v fome w1 @R Bw enTe
YT § e g

IE &, TR fordl oo W gC e 1 i
o 9 o foT 394 39 fave W&l ®up @
foren en (o= 7.33) 1 59 91 & 7T€ w1 T e @
IGH 3HeHT FIY foremod 6 2 Tqui fyve 1 v
foemaa 2; 0 s o feen & @ s €, forent ==t
B X7- 38 o od € S fag p ok i o qot | e
x-3181 o THMIR W@l B1 M < o 2 - a1y spoi-ara1
? S AU P I A 1 T x - y T o GHAIK 2

fo 7.33 % ¢, ff WA TR S (=0 W HA
foreemA 21

T AR At a] X fF Foig o, 99 & 91y
FHofe foeer § € ol 9feds 1 X 21 =i,
o= dO/dt | v ¥, T = goi erer e ®,
FHIUNT T H W AR HT TWE FIGR HE Hl
AETTHAT TEl S| BV @1, o = de/dt

Y5 Uit et § YgE g @l Ui, Sl
fazema (@), FIviT o (@) TS HIVIT RO (o) FHHI:
AT S Tkl i TREN W fawemq (x),
T4 37 (v) T T ROl (a) & GHGEd &1 @H (A1
3TeR) @R o qed TAMIAd IS Tdeh! oh FHIHI
TH A B AR

v=u,+at (a)
1

x:xO+vot+§at2 (b)

v =) +2ax (c)

ST x, = FRfash fawemm™ ©d = IRfE 9 T I
‘YRfeTeR’ w1 1Y € = 0 W A 1 T
ok T, 3TeR RO | HU fd Hdl g a5 o6

T 35 Houft Tfdent oF FERIOT B :
w=a,+at (7.38)
0 =86, + ayt +%at2 (7.39)
M’ =, +2a(0-6,) (7.40)

ST 6,= ¥ F fave 1 IRfw wivi fomem 2
T o, = 39 fave &1 yRfvw weia 3 2

faT 7.33 f#dl 3¢ fyve &1 Fivig Refa aarr
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3GTETOT 7.13: Y THGId o STHR T FHIhLT
(7.38) A= Hife]

Z6T : NG ©RO G §, 37d:
%:a:?ﬂﬁ'{ (i)

TH GHIHLOT T THHAT H W

0] =jocdt+c

=at+c (- a3IFNN %)
t=0, o= o, )
THFE () H,t=0 W
0=Cc=a,
T 0 = at + @, S A(ET FHHWT T
TR = d@/dt F1 THE Fleh §H THIHI
(7.38) T THHTH HT THIHI (7.39) W< T Tohdl
&1 98 =i W IO (7.40) 1 St €H AToh
g o for sigd € <

R 3QTEUT 7.14: SIHEEA 51 1 HIVIT o 16
1xiéfv_\'s’'15{’1200rprn@ E|T‘.§7>|'T{3120rprn%3l\_TI'I'CIT
21 (i) 78 HFd g foF hivia RO §HH @l €,
I A FIG HIMC (i) 39 THF H g5 foha
EECRSSUIC Y

g :
(i) 0=+ at , ST ®,=rad/s W FH TEH
RIS IO A 7

W, = 2nxrev/sﬁ§|1’frﬂ3|?3|ﬁﬂﬂ'€[a1T

~ 2z xrevs ' H HUNF AT
- 60 Yehe/fame

27 %1200 r
60

407n rad/s
rad/sﬁ Afqw wivia 9T

_ 27x3120 rad/s
60

ad/s

T YR, o

=2nx52rad/s
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=104 ntrad/s
.. HIUY @, o= w_tw"

TS T HIVI @R 47 rad/s? B
(ii) t G9F H vy fowemes,

=4nrad/s?

1
0=aw,t +—at’
2

= (407r><16+%>< 47%x162%) rad

=(6407+5127) rad
= 1152n rad

. . 11527
TIFRU H G = - =576 <

7.12 3TS[A 3T oF Uid: gl Tieeht

groft 7.2 ® WEg fq @ geft afvE oK ST g
soit 7fq w1 TAged TR w1 g @ T R fusd
STIAM H T 37 {1 TehR ohi Tl i I[G TThden! 9
o &1 B EH T off 7w € fF el 1fd o Sew
STl e I ST, @ TG oh SRRl FeAHH Td
Tl 1 yfafafue #% €1 g8 99 S o 9% grof
T U T o wugedl o fawd W STHM @ o
Atk wied T& 21 < & fow, Wi wfq
FE =F dx | 31d: Th oF=a 318 o aRd: goff 1fd 5
FE g T AE IR &0 Tee § & A8 S 2
I dxa?@ﬁﬂﬁT%deQﬁfFa?WTlﬁT T%IHQTI'FC[
T Aavas ¢ fo ARl 1 7w gadn, v fame %
TSEd STMHR TR YfasSIad i S| 3T 89 J&T e 5T
® R

T Tet ToF T A9 910 U W, TF 37erer 378
& TRa: gouil 7 H Tk FARIT BT SR 4717 3T T
v 21 iten 3ter feer B, e ore faeer o =t
ST el <hIviTd Horrli o gHeh STf<¥l Tagal T &l
foaR & &1 STEwAehal Srft| shad J81 ¥edh fave
1 O FIA B | oA ol BT et ¥ Sfeteed Tew
&7 I SHe! TR § S[EM 1 YAE HLAT B ETeliieh
BH A Foil foh 9@ STl oF 39w Wl Hgfad
FH B ARIE I ST I BT i 3781 R Ferfa
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T W@ oh foT ITRETET B 374 39 Sifcteed 9
e[l o Seshi R foreR & e 1 segaenar T 21
g ¥ el e foaum o om 1 stevaem €
(1) frg W *F *H 9 9 9@ S PE JG F
e qel ° g
(2) fave 5 woi i feafa-wfen o e o stEE
St i 2187 o e €
7 Y wE fF woll o feafq qfeen & ot o
aj?mmmﬁaﬁ%ﬁmﬁaﬁaﬁamw
& 2l

& MUl gRT feRaT T @
yl
N F,
\
'\
PNy
d51¢”
P,
de
r1
9 >
C X!

ford 7.34 T S=cT &7 & IRA: gHd 49 & fohdll 0T
W & a6 B, GRT [ 1 73| &0, 378
feerd S5 C a1t g9 W =il 81 =19 PP’ (ds,)

HUT T T A gl
o 7.34 5 TH o=@ 14 o URA: HUH R TH
75 fuve <gian T B YO @er, -1 €, S US &
SAfreTae 1 S HW aqE T § BW oheael 3

Tl R fIER 3 A AT € S 3787 o ey
T ¥ srafee 71 favs & fReh o w, ot feafa
P, ¥ W T ¥, Tk 9 F, oIl & et fofen T,
&1 o Aferad 9 § ¢ gfaen & forw 70 st
Xy T HEd T (TE TR TS HT 7€ & 81 P, W
feora o1 r 52 o 90 W wea € fowe o et
W E;CP, =1,

At T H, k01, P/ R TEA S 2| THfAT FHUl
o foomad ds, 1 R ds, = r,do €S & fo
¥ e T 21 THeR! faen 99 o o Yan o s
g1 F W a5 fawan T we -

dW, =F,. ds = F,ds, cos® = F,(r, dO)sinc,
Wl ¢, , F, 3R P, W @<t T Tl T o = o
FU T, X @, F I o OP, & W ww E
¢, + a, =90°

Tt fog o 9fid: F, o %R0 91 370 OP, x F,
210P, = OC + CP, [fF7 7.17(b) 3T 9% OC 2181
o TR 7 TR HRO I A W AR FH T
IR &l 71 F, % HRO U9 9 S0 ©
1= CP xF; I8 HUil 31§ & STfewr & T 36!
‘ZI'F{'HTUTTI= r F sin o Bl 37a:

dw, =t7de

Ife fave W U ¥ sifuss 9 w0 w @ T, @
37 Haeh g TRE T HE i Sied | fave o feRan
T Fe & W 'l AT Sel o R0 o a9
ST o6 GRATON Bl 7, 7, ... TS 9 <M

dW =(7, + 7, +...)d6

UM 7.2 TIAHE TE guit Tha @ ger
[ fdmda  [sewowsunm g |
1 foeemE x ST faeemds o
2 AMu=dx/dt I AT w = do/ dt
3 WUa=dv/dt IV @R, o0 = do/dt
4 THAIAM EEtCiEIC Ul
5 ¥dF=Ma A S r=1 o
6 @™ dW=Fds HFEW=rd6
7 A e K = Mi?/2 A o1 K = [o?/2
8 MW P=Fv I P = 100
9 @ ¥ p= Mv FHIUT FAHTL =T

2021-22



174

ofiferent

AR ®, fF 9 el # S < A 5a
ST~ HUI TR o R €, TR v foeems do
guft ol o forg w9 ?1 ore S| fR 59 egnT &
YRH H e T o1, TR faw Al o 0l z-378 o6
afee gl €1 ord: Sl S el w1 Ui ¢
S I ST % WA ¢, ¢ ... % SR
W#W%Iﬂﬂﬁ[r=rl+g+ ...... 3d: BH $e
THhd T

dW = zd@ (7.41)

IE G T 319 318 oF IRA: FHd fave ™
o e ST FA A0 1ok g foRA T R
B W@ Tfq o W qHew

dW=Fds

Y 5T qoadl T & &1 GHie (7.41) & I
Teff i dt 9 faafad #0 ™

dw de
— =7T— =170
dt dt
q P =10 [7.42]

€ qreeifireh viferd o fora HeieRtor €1 e et
o uia: Foft fd § wfed oF 39 SHRT H1 qad
@ i ¥ e 1 e P = Fu 9 ¢ Hehd B

& uia: 3¢ fyve o fafa= ol & *iE oTiaftew
Tfd &Y BT 37q:, SRl I STEe gR R e e
foafa 72t gran aRommeaEy fyve &t fas st agdt
Teft S 21 fave W fRT T wE ) <, g
(7.42) G W Bt €1 36 X ° fuvg w1 wfas s
el 1 TS Sl R ghg Rl &L

i[@},@d_w
at\ 2 2 dt

T A € R T & Wy fave 1 Siee sl
&l a<erdnl =1 o e 1 g feer e @ aen
iU gg o1 Tedl @ 3IN sHek el i ever e feerfa
&l Rl |

9, 9 o =dw/dt, :

g[ﬁjz,
del 2

FE FHT HI R A S o § ghg B R H
R T

(004

0= loa

7=Ia (7.43)
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T (7.43) T WA Tfa o T =ed =
fgda f=m F=ma @ﬁ?ﬁ?ﬁﬂﬂ?ﬁ%l

i 9 €1 99 Tt fave | Wig @ S wl
2, 1 ool TEH IviiE ROl U1 kI 1 i
O, R 5o et % gEEud @R favg %
gl MUl o FHAMA! el 81 39 Teef o et
(7.43) ®I, T T9d G o IA: YOH o faw anp
B A =ped w1 fgdia frem, we T €

D SerEvr 7.15: TG FATA Sl Uh T,
20 kg SMHM Td 20 cm 5521 o ifqurerss ufed
o i W AU gg B1 Wt W 25 N 1 ThEHH
Y T oA Sl © S {6 o 7.35 H
T T | i qied Tk Afest gl W
o T R foren formfin § wig ueor wET R
() Ufed o HIVIF @O HY ITUMT o)
(b) 2 m TH G ah HY o gRI R =
HE A IS
(c) 9 &0 W Yfed i TSt ol T Hife)
Tz AIfT TR ofean 3= @ 7T TR e 2
(d) 9 (b) T (c) o 3T ! Tl HiteIq|

gA
M=20kg
R=20cm
v F=25N
a7 7.35
(@ zWeh faU ITa=7
9a 3O T=FR

=25X0.20 Nm (R=0.20m)
=5.0 Nm
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3R I = 39 2787 <% uRka: U 1 gt et =M§2

_20.0%(0.2)
==
IV T a=50Nm/0.4kgm?=12.5s2
(b) 2 m T @ed ¥ foan = &
=25NX2m=50J
(c) | T o 3ifaw wivig o 81 9 qfed 1 Tfas

ot ¥ g g = LI

<fer afean formreen ¥ Tfq yRY FaO1 T

& =y +2a6, @, =0

T IO ForeerTod O = @iett T8 W i aAars/dafed

EARES|
=2m/0.2m=10rad

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

=0.4 kg m?

- TS et o %=%x0.4x250=5m

(d) I SW gAA ¥, ruiq ufed g urw e
TSl = o g T T S| Tl wdu & SR
it 1 faeipa @ T ge <

7.13 3T Y & URA: JOIl Tl Sl ShIVIT FRT

ST 7.7 H, TAF U1 o (ehtd o HIVIT FolTl o
fawa & ger ol 3T 79 7% 9 €, R R fag
qRd:, FUN o6 ThRE o Hd HUE ol | 99T o6
Y B oel IREdA Wi <Y, 39 e o 3 fog &
ufd: foIu T et S oo Sl o SRR el B o
ENERECE YR CR A REcaeiea e i auiel
T WA & R

319 BH IV HAT 1 STHTA, Th 319 A& oh
uftd: 5o ok fafere Amel o wE wEd €1 n-ol &
1T o el VT Hol 1 ST FHIHIT &,

N
L=)rxp, (7.25b)
i=1

39 TH UEd, U T 3 & UNd: fRdl 3
faug & SIE o R fo=m &3 9 gHiehor i
Wadq & | o R favg & |t w o & fan
91 Siig i den R e & fau L g &3l

ThTh! & o faT, 1=rx p.

fed (7.17b) 3f@Ul A FA owg ok TR
fafere ww @1 feofs ofkw op =r @1 o3
r=0C +CP (FHifF p=mv)

[=(0C xmv)+(0C x mv)
P W U o (T 97y K RAOT v = or, & &
CP &1 <l =1 P %1 ¥oft 378f o ol g €lv 01
SN ST T I ok fag P R Sl 3@ o ST 2
e &1 & 9 5 A0 X Fhd ® fF CP xv
T 318 o IR B1 FO 377 (S T o971 ) A

o oz k % oy o/ F9 W
CPxmv=r, (mv)k

= mrlwk (v=wor)

TH YR g9 = Ghd § fF OC x v 3R @181 &
A ©1 3T e (A 2-3187) o SR 16 T2
¥ 1L H WH W

I, =CPxmv = mrlok
qar 1=1,+0Cxmv
o € fF 1 3T 18 o TR € W 1
gl foRddt wUr w1 FIOE o U 1e W
sfee & e € erufq eavEs T R 19
Th-H oF FHIR B W 1fd § 396 97 q29 |
TEH! I HL WF G F fHE FU ok pAAdy
g T T % G B 2

R fIue =1 FIVE HoT T T & o, g9 55
Gt o1l o foTq 1 o AHAT A1 ST A i H AA1H
nd® Wd g

L=)1=)1,+) OC xmyv,

z-318] °h STfSYT TN TIeIq L oF I<hi bl GH L,
dT L, 9 39 2

L, =) OC, x mv, (7.44a)
STl m, @M v, i3 U S FHAE T AL qAq C, F

BRI ST 7T I 1 &= 21
LY, = (Zmirf)wk
T L =Ilok (7.44b)

z
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offerent

G0 (7.44b) TN ®9 W ERd ®,
iR & HU KT e W A T r, ¥, T O A
% ufta: favg &1 st el 1= mr? B
#M<? L=L,+L, (7.440)

3z fyvg, A W 7 =9 s ° e
foem foran 7, =i 1e1 o ke Tmfd 2 stefq, ol
3181 SThT AT el | 9 Uk €1 39 YR ok fuvel
= fae, fig @ oc, & W YRS v, o I T o
faw C, &= 9 39 &, FH F TR M |,
—v, 37 STl THY HOT B €1 39 TER o hU-Fa
FH L, H FA AEE YA BN IROTHEEY F9HT
fyuel & fau L, 9= 2 21 em:

L=L, = Iok (7.44d)

37 fauel o fou S 5ol 3187 o R Saftd T8l
?,L 2 L | sOfCL ol o181 & srfeer T e

groft 7.1 W 0 Y a1 Gehd @ foR TR el
HL =L A0 T&l g

3TEd, WHIRIT (7.44a) 1 THF h SMEUR W
sl F A & T o A

d d .

)= w i

HHRIT (7.28b) T TR

dL

EZT

S fp oo el s § S € s R 39e %
qfkd: =oft fave o faw aea s sl & hae 3=
TZh! W faaR T *1 Evghar © S ol 181
ST &1 37: ¢ = ¢k | 96 L =L, + L, TNL
fon [@fEw k) 3R T, TH =R & o i =i
fave o fer

dL

—z 1k

dt (7.45a)

L

ddtlzo
31d: A AW o UNd: O fIve w1 A= 1 6
TEIE IV T HT FeH SR T THF L, =k,
IR (7.45a) 9@

A

(7.45Db)
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d

—(Im)=71 (7.45¢)

I Sree el [99g o Wi qiEfdd € e §

i(]w)ZId_w:m
dt dt

SR G (7.45¢)

t=1Ia (7.43)

FE-Tfas el Ha ¥ I8 GHIRWO §H Ted &
T T Toh B

7.13.1 RV HaAT kT GILUT

o9 &0 39 fefd § € fF wivia gam & e &
TSI 1 YAUeeish 3 Heh| B 319 foe= =1 T
FIA Y oF qRA: HUH qo HifHd T HHE
(7.45¢) ¥, 9% &1 5ie1 3ol 9 €

L = Io= =% (7.46)

afa fuvel o forg, et (7.44d4) 9, L%
TH WLAd 8l (LT L %A L AL
afwrr €) |

IE T 1 UM o AU FHIHRIT (7.29a) H
I ®Y § S HIUNF FaT o HE T A FTEH
S STl €| HHIHT (7.46) TR e Site i 5gd
ot feorfeal W STant €1 s1ae st o et fiver o6t e
€ YA Y Fehd €| Tk SEE @l R dfeu sro
qTE W Y SR Y 1 SHIA W S 3SR FEn|
A T3 ¥ wfew fF 98 et &l ot § gAW)| SEfs
et e i § g @ A S e
&ferst feem o et | @ R B €7 STueRT o
el 5 St &1 A 79 1ot ened i fh iR &
I o I @ i = R 9 9e S 8 98 T
Tt feafa @ fore i gam &1 we e )
I o I e # w0 §, d FE Hl
UM 3 °h Rd: s a@ 9o STEUl YRl T8l
W 370: Io w1 AF 780 T1 qensti &1 B 9 qoH
3787 o URd: [9¢ ST, IROMEEY v o o %A
Bl ST genst Bl YRR o6 T oM 9 faudia ufifeefa
T BT
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o177 7. 36 (a) HIVT T & G T G591 IS Gl
R 3T cTgHT ST s Wl YRR & urg
ardt &/ X & St &

N4

fer7 7.36 (b) FHAEIST 3797 FcAl IS H FHI01T Gl &
e &1 @y ©d gul

Toh THT HT el 3R T AR 39 fagia
1 TGl A IS F| THoR A Thed 3R ARdTT
1 gfyelt S Jash 9 Tk T ok O W O

T @ 9 39 fogia et ST STHIERY Wevd
eI L 2

7.14 TS Tfa

AR fe Sfem ® ferE ged ol gaifus am=
Tfa lefe T 81 FaEE o SREe ge ol |t
ufgai w1 T el Tfa B 21 e, o e
AR Fag W ehdl Uh Fehdl (AT FH) F 3|
B € WHEHL el foh =ehdl fa1 el ogehdl 2
g1 A I g, foh forell &101 W, Irehelt i Telt 1
e forg <t Gde o Gueh H 2, gag W ferrrereen § 2

T el g% feoqult @t oft T wiefe nfq =oia
ol TIARTT h1 HASH €| 6 SId @ Toh 0Nl oh fehet
™ 1 TAFIALT T 3Heh So9HM ohs W1 T =

fer 7.37 TS AT 9a8 W T =9l ! (T fFaet)
T ) AT F foF fRa ot & R TRt
®1, GIE W Teb fa5 P, faxmmeeen & 2
THA F FFEA FF v, AT G T B
T C & TORAT 78 & qRA: HIVIT AT o
#qvﬁraﬂ?ﬁ‘?‘/ vcm=Rw,WRaWﬁ

e 81

HA, v FEAHM 5 T O SR SHfET =ehdl Bl
TMIAE o B1 eFlifeh eliefeh Tfq shidl wehdl o1
TN S TUHT ST &5 € (R 7. 37), v
fog C 1 o1 81 98 HHAS HaE o GH=R €| =ehdl
1 oft 7fd, C 9 ToRA drelt gufird et ok ufd: 2
#q: =kl o fREl fog P, P, & P, % o & 3
FITd T - T WM o v, 3R GE YU 6
FHRO W I | v, FIRA & v = ro, & 0 38 5
W:W#Tﬁwaﬁ“ﬂqaﬂ%ﬁ?rﬁ%aﬁﬁ[ﬂﬁ
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d Y (AFC ) Th 21 v H K@ C SR fag
et oret foen e o eearer €1 ot (7.37) W forg
P, 1 97 (v,) 3R 6 a9 v Td v, w‘r&m%
v.. CP, % e §1 78 Wil STEH § fF v,
PP, %m%eﬂﬁp Y T Al 9 o &
Wi@éﬂ‘m’miﬂﬁﬂ%%ﬁ%l

P T, YU & HRU W A v, TEAE 9
v, %ﬁ%ﬁ'ﬁﬁﬁ?’ﬂﬁ%ﬁl’(ﬂ%v—RwW
R =t 1 o 21 7E wd fh Parr&rﬁwmﬁ
foRmreen ® ¥, Wi 3t B 7F v = Ro| o1 ol
T (N FeR) F faN fEEe oehe T w
Id 2,

v, = Rw (7.47)

THTET, SHHRT 31ef 7 g b =kl o WY fag
P, % 37 (v ) %1 IRAM € v_+ RoAT2 v_ 3R THHT
ﬁwww#w%mﬁ(?.M)WWﬁé
éﬁrgmﬁmﬂﬁrwd\l{ﬂfrwﬁqﬁaﬁaﬁmﬁﬁm
Bt 2

7.14.1 e Tifq skt Tfast et

TART 3Tl 1 allefeh Tfd hd fyve &1 ifdqst e
o foTu =Sk 9 A 21 SdlefeR i s afas e
A A 5 S e e
Yoyeehd fohal ST Wbl 21 I8 HUI o @ % 39
=aes feend w1 fafime feufa €, fSwer oEr &n
e =t TIfast et (K) b1 SIEM oheg i TSt el
(MV2/2) IR 9™ o SoamM o5 o ufkd: a6
TSt Sl (K)o AN % w9 W 2@ 21 i

K=K +MV?/2 (7.48)

B9 39 A9F YRUMH & 91 F g 7, (fad
AWM 7.31), 3R el 9 3¢ fyve 1 olefn wfd
o fafyre ot # 58 o #1 o B1 SoAUH e hi
TSt St fiue o T S Tfas el 21 S gHh
Hiepfaess W H 2 /2 g W&l m <g fuvg =
TN 8 A v, FHE 5 1 MG 8l gk fave
T FHHEM S o UA: T TG © 37: K T Tt
ot 81 Tk 33 fve o o, K'=102/2 ¥, 5T ITH
W A ok ufa: favg o1 S et €, S
diefer Tfd Il Tehdt o fauw fuvg 1 wHiHd
18T 2

THfAT defe Tfd % fave o fau
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K==Iw*+=mwv (7.49a)
1= mie faeenfug &3 o,
1mk*v?, 1,
2 +—mvcm
"2 R 2
1, 2
K=—mv2 |14+—

THRIOT (7.49b) T ohadl Tehdl a1 9¢q o fag
WM Bl ®, 9% W I A1 el o ferg oft @ fean
ST Hehdl 2

P Servur7.16. - 9N five w Som (Ff ),
T 319 ¥ 3 Th 319 T, Tk d de W
fo freer efiefer Tifd e &1 o forrmmereen 9
Tfd g e &1 9 fuvei @t B e )
1A &1 TUUg 7d qe1 o SN W Had 3{fueh an
Y g B2

Zo7 B9 9H oid € foh @ied & fuve o6 sl wiferd
€ @7efid, SIO] S o ST Soil shi 1S Bl Tl el
37d: 90 90 W qeeh T A 3 | @rg fearfast st
(mg h) Tas e § gfg o ser grftl Fifs fuvs
formTereen ¥ Tfq YRY Y € 39 gRI STt Tt
Sl THRT SAfaH TiAS Sl % SR @1 TR

2

k
(7.49b)@IK:%mU [1+—J el v fave (& gemm

) 1 3ffad o 2l
K 3R mgh @i s TW@H ™

farT 7.38
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2
mgh:lmv2 1+k—2 = /ﬂ
2 R 3

) 2gh Mo & fau e = 2R2/5
MU = —%7—=5
[1+k2/R2j —
M <, fom v diefe 1fd i fuvg & s W vw=,/1+g2/5
faeft ==t
e o fou i = R? Togh
o - [291 V7
R g aiomEl 9 I8 o ® R 99 91 & qelt |
= Joh TR R A vt § el S FemE g 1 9 el
e & T k2 = Re/2 SAfreh IR 9o & FEME 5 H 3 a9 H AT
2gh 9fg fuvei o Sem™ 99H & of 79 9 & el §
Y =112 TR W R fve 1 R el ge st @

<

ARIST

1. T 37yl 3¢ e s tw fue ® fomeh ol W oot offH W ot 3ok o9 1 58 T a™erd

2. U W 33 fue S ferdlt forg e, o1 Ferelt X o erfew feor e shae wpoff 1 € X Tha 21
S fife ferdt gohR oft feeR 71 1 o7 A1l TR i w4 A1 i 3R TR S IHR F
Haifsa T

3. T f7oa a1&7 o afia: 3O H, 38 fIve &1 T&® &0 314 o wead ad d T gaehR 99 T
<o @ Trgent ohes @181 W feord =il ©1 31eife =i i 3¢ fie w1 31el o o geis 1@
FI0iE 9 feRdlt eor foeiy ® THH T 7

4. 5 TR o, fig w1 g w0 S oo W geE 9 9 =

5. UG 37 UH WY B IR G o = dO/dt ® R TqekT fawm o e1e7 o srfeer Bt 71 Frea
161 % R T ¥ fo1, AR o F R A P A 2

6. < TR aTH b 1 TRT (1 HF) 0 Tk G 7 50 0 a x b o €1 30 afgm &1 o
absin @ ¥ 3R 3! e 1 94 om0 o e a1 < e & fEm gR g R

7. Trod s & uft@: oo w3 gg fue & e &0 &1 Wa 3 v= 0 x r, & r 378 R foau ™
ot gt forg & o1 =1 feorfa sqm aren wfew 21 77 we, 3¢ fie &1 u fra fog o aft: 89
it stferek ek T % fore @ el 21 39 feurfa | r, for forg 1 o forg oient o1 it feorfar
T e @t 21

8. HV & U Fm 1 o = Uk W fag B fwt fefa wfcw e frafafed e g
I HT TR ©

R_Zmiri
M
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10.

11.

12.

13.

14.

115},

16.

17.

Ul o 1RTa o XM o o o 1 80 V=P/M3N for@ Tehd 21 T2l P fam o1 1&g gam
B SHUM o 39 YR T el © A Feh 1 Tl 5eame g9 fag w gehfsa B ok gedt
e o ot get forg W g g1 A% R W el STed 5ot I © Al SR el 1@ HaT TR
T 2

n U o TR *1 A fog o 9Ra: FofF Fom,

L = .X:ri X P;

n U o TR &1 A foag o 9Rd: &7 a1 9 o,

=) 1, xF,
1

i F R A a1 94 F, H, T T AR Tl 9 wmiFe g =ged o g | w1 A
BU T Tl <1 ol ok oftel o1, Sent earfarali o) foerm areft 3@ ok ffaw o[ €, 9 <91 gehd
g 7, =014,

a_
dt_ ext

T 33 fyue & wifes Hqer | B o o,
() T TAUE W | 81, i, 30 W A 9 FA 918 9 A &, ) F,=0 T,
(i) I8 SO Hqer W B, T, 3 T T Al Pl e a S0 YA, Y 1= Y 1, xF, =0;

ol fomafia eTehR & fie o1 e & ¢ fog © s wfim: fie &1 $o Tecia 9t el
I B B

forelt o1 o @ e 33 fie &1 g smgel 1= myr? g g wfenfaa fpan st 2 SR
fyue & -9 HU1 HT A Y o S B IO T AT Sl K=% Io* %

HHARR A& 1 T4 2 [, =1, + Ma?, 9] Feh 84 fohdll 18 o IRa: S STeol, 36 3181 &
TR Tocd v § ToRA aTelt 2781 o URd : Sige el e fie oF somm e 3l et o o
1 e S0 o o o TUAHE I SIg HT I T Fohd B

YSaeRt den Tfaet ¥ S8 W fa @ S o gy fdt frea ste o ufia: o fa 2

T a1 (WM ST z-3181) o uf@: Yo R 98 fUvs & AU Lz = I © SR 1 z-318 %
Rd: g Ul 8| UHIETAT 39 TRE o fUUS 1 Siged SOl L Sl o1et o Srfen el g
21 Ak fyve o ote o ufa: wafid € o Lol ote o ofew w1 €1 3§ ermen o

|L| =Lz =Jo

fam fraat @efres fd 3 fave & faw o, = Ro, ST v, (AU % 29N = A1) WAWR
AN T, RTTHT oA T m 5w 1 el fa i fie 1 ifast i, T o ol

TS STl 1 AN B K=%mvfm+%la)2,
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I I I
Eauiclcul [0

[T rad s! V=@OXr
HIUT HAT L [ML2T"!] Is L=rxp
Eie U T [ML2T] Nm T=rxF
EEAC U I [ML?] kg m’ I=Ymr?
Taemoia faue

1. fordlt fM o S99 o5 &1 TG 910 & o fag e o oT=Rer acll ol T STewash A8l
21 3ok foIy &6 oherel five W @ oTel a18d =il 1 JF Sl =IEy)

2. U ok TRt Frehrg 1 T T, Sk SN e Rl MR T S S0 e o Ifd: 39T
it T W ST STeT ek TR YAl ol o TRt ok i fo 1 U START deheih g1 3
Tehiteh 1 Teh SR, HUT o Tk 1 st St Khl, 5o o 9Ra: faeema o goia ) fast
TS K TE SoAu o 1 TS ol MV2/2 § e e 2

K=K + MV2/2

3. AR SRR & fUei (1o il o fenmal) o fag @] 81 aren =g &1 fgdid o ol o
fore @m] At = o fgde we g e ok S senfa 2

4. I% THIfUd & ok foTe for onl ok 6@ o et 1o o 9Reda i &, e W IRifad e
o STl ®, T 7 oheel Uil o 1T o] B orel g2 o fgdia fam it srevashar gt o g
From ot 39 3 o WY AR HEA 1 fob fh=et <1 0N ok sfta el 3ehl e st 1@ & sfew
& e w2

5. el SIEd Sel 1 Y B IR el a18d Wl AU T Y el | was d €1 T8 e Hehdl ©
o wh v o0 B B W gEd i 7 et €l g™ | el 9d 9 I @ W S ol
T 2

6. AR FdA aET 9 I B Al (ehd T @ a1el Fdl aa A0 g fog o S F+R 787 e

7. Tl fie =1 o S5 SHoh SoTEM S @ el T g1 € o e & fie o fafie 9 W
THME 2 2

8. afk g e us fad o1ef o IR 3ol =X W1 &1 79 off e eTevas T € T s wivig wam
L, 0T A7 @ o o Bl qenfy, 39 steara o vl frafa o, ST fie s @ erer o ofta:
UM Y @ IR 98 el fuT Hi gEiia e off |, G L = Jo O €l € Wl IO e %
ufa: fuve =1 SEe et 7
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7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

SIRIES ]

THTAM SHE T o FAfafea favel § geis & 5oome s &1 et fafa:

(a) T, (b) fafdex, (c) ST qen (d) =7 |

711 forsht fivg o1 goamm o oTavas w9 ¥ 39 fvg & e feoq g € 2

HCI 379] & & TRATO[A o TRl o se Gershel @9 1.27A (1A= 10"°m) € | 3 319] & FeawH
o5 k1 T STafeefd T FITT | 97 1 TR e 1 THTY] SRS o TRATY] T el
o 35.5 A1 9 BT @ a1 foRel WA 1 O FoAUN SEeh AHe W Shigd el © |
H1E T Topdl Foene SIS %Yl T GHeaH =1t v @ TiaE fhet ol 2t o Tk T T e
2 19 o e B el W RRE ff TR 9§ ied ol §, 9 e (IRl + o) %
ToAUM g 1 =Tl F1  ?

e 5 a e b o ot o+ FI9S 1 &5hel a x b S URAOT T 701 B

39ied fF a.(b x ¢) 1 IRAWT FF AN a, b T ¢ ¥ o9 AR Wholh o AT &
ERE

ek 1, ToEen Teerfd Wfeel r o x, y, z el o SN T WHN: x, y, 2z €, AR W@ Ho
Tfewr P 1@ p, p, p, €, F FIOMA Fom 136 1efl % rIfew st 9w i) qwied, 5
TG 1 hael x-y T € AHH B Al ST Fo h hael z-3fe@d & Bl B

2 1 o W TS 1 5 m U 9 0? d3H R, FARR et o s, fauda feme
o 9 ®© 21 <uisd 6 55 fowor frem o1 |fewt H10ia Ham g9 ®dl 7, 9’ g9 o fag
o Tfd: HIVE Ge ol

W SR 1 T STEAN D i, SUIT R areft 1 St @ fo 7.39 H 39 S8R Tedhl a3
TerrmTereen # @1 T €1 Sl g SeAteR | W vl A 36.9° We 53.1° &1 B 2 m TR
F1 21 B & ¢ fR T 30k Tocd 5 H I d T BT

w
idle

fas 7.39

Tsh R 1 AR 1800 kg 1 THHT 3Teil 3R fumedt e & == %1 50 1.8 m €1 391 Tocd
&, ol 4 ¥ 1.05 m WS {1 THael 4Rell R 39 YT I R fusel ufedl W o
ITel I i IO FHITST

(a) Torelt Tiet <1, qok fohelt = o afia: ST ot 2MR2 /5 7, STl Mt %1 $e9H T
RETH! 5o 31 el R @i T wael Y@ o ufid: s9en Sie Sl i it

(b) MSeHAM & R e arelt fordht femn o1 5ok ot = o ufia: Siec et MRe/4 21
fewh o TTIe SHeh! R | S aTell 3187 oF qRd: $9 =ehdl I SIgd STHU F1d 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 oM 3R 5591 o Tk Wiee Sei 3R Teh 3 el W g9 i & o et e
T | o ST HHT THiHd 3181 o IR : SH Uehdl € SR Tl o1a ohe | o arelt feRdt
187 o NG| Tk & T WHA % W1 S H RIA AT HIOH e I T A2

20 kg SHAM T FIS 39 TSt 9 378 o IRA: 100 rad s T HIUIF =M § UM H @I
2 | faferer =1 a1 0.25m 2 1 fafeier o ol @ Hag faw s 1 7 2 fafere 1 ora a1
o Ofd: v Fe w1 qRHATor = 7 2

(a) T2 e TRt Syfofeht (soffar) W STo-ft ST Syomtetl i1 STt hT @1 et @et 7 | Sffofent
aﬁ40rev/minaﬁWW@TﬁWW% Wﬁmmmﬁﬁwmﬁ@:m
YT STEe e 39 SRR STgedl ol 1 2/5 T R ol 7, o 39 feorfa o sqant v
=Tl &1 R 2 9 Wi Tk Sfoeer 1 T Tl SRl €

(b) T2 3R for o== &1 O 1 T S Foi STh! SR oA A1 A Sl | Afw
21 37 T St W gF 39 gfg 1 oAren R gen &l 2

3kg AN U1 40 cm 5001 o fordlt Wieel fafdet ™ S e goomm &1 e adel T8 2 |
e Wl F 30N F 9 ©ien S faferet 1wy @ @ g 2 W o6 e @R
F 27 IS WA % =9 Y60 | 1S oo T8 ¢ |

ot Fuieh (WeX) T 200 rad s~ T THEHM HIVIF =16 I7C W o A€ TH I g1 180
Nm & 9 0l Yfod e Savas gl @ | $oM oh folu eievash wifdd @ shifs |
(A : =or Y Srqufefd ¥ THEHH Hivia o B ° 78 guife § fo oot el 9= ® | SRR
H TG U S AT hT SETHRA U S Al bl e H ok fow g € 1) 9% "}
o 59 =T 38 100% 2

R 5o ameft T feeh | R/2 5931 1 U gIRR 9H 12 T fehrer fan T ©1 39 YR
T IUHR G H FF o foTh F R ¥ R/2 T W B 6l et & o = 1 fefa
MA@ ISl

Th HIR B & = oh A9 - WH W 98 39 R Gdferd &1 St & v« foweh, i
ek W1 §THH 5 g €, 12.0 cm % T9€ W T o SR Th W WA § a 95 45.0 cm 9%
R Ggferd e S 21 HieX 9% 1 5eaHH 4 22

Tk 2 e, T AT % < eI dell R Uk €1 SEE 9 desd €1 Sl 81 (a) 9 98 <Hl
IR A A G qell B GEEM? (b) T SHR Th a7 W JehH H T H Aok gHg Tm?
(0) af% &, aF fhe W IR w2

2 m T30 % T oo™ (Beel) 1 9R 100 kg &1 T Th Aifcst w3 T 39 Yo eliefeh i s
2 foF 9ok FooAM s 1 9T 20 cm/s &1 THh! Uk o feaw feraat e e gm?
SRS S10] T S| 5.30 X 1026 kg & A1 30k o5 U BT ok aefl 3R gHeh
AT i fel Sl 3@ o oeed 218l o qRa: Sl S0l 1.94x1046 kg m? B1 A Aoy
% 19 o TH 1] AT A =1et 500 m/s & IR TG T T AT SHoll, TR T st
o1l w1 &1 fqeTE B1 9] 1 SiEa whivig o S it

Teh Sei 30° IV SF M d W ogehdl g SR =gdl 81 3d el 1 dell § oo o
THHM % 1 = 5 m/s Bl

(a) A T | M fohaeT W SRA?

(b) IT9H A qF e A H 39 R wHg wrm?
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7.22

7.23

7.24

7.25

7.26

7.27

srfafiem arwama

St fo1 7,40 W @@ T ¥, Uw @El B Al Widl o &1 qeil BA 3R CA 1 o 1.6 m € 3R S9! A W
oSl o Y ST T 13 Stk &€ |, 0.5 m oEl TWH DE R S 79 1 WiEl BA % SRI BE 1.2
m %1 T R feord fog F ¥ 40 kg 1 T IR @h™1 1 21 T A g foh el 57 fea @ iR @it 1 9R
Suerig &, WEt # ae SR HiEl W el gR e T 96l 96 SISl (g = 9.8 m/s? Tty

(Sord: ©IE o I IR o Iga T Te-3Ter a9 &)

F,

SN

T 7.40

FE AR TF TG g TEHEH W TS 2| I T T a1 el Wil € 3R 39 ¥ WO ° 5 kg AR TS
@I B THH T HIVIF e 30 rev/min ¢ TR 98 Al @1 1 o0+ TR o U9 o o © s oA
e ¥ Yk R HT 3 90 cm ¥ TG FY 20 cm & WA 7| W fed Al & S vl w1 AH, 7.6
kgm2ﬁm%|

(a) STHT A HIVF T F1 8?2 (0 KT I FIQ)

(b) T =9 URA H TS i wRfa Bt 22 afk T, o sud afeds w1 i @ @2

10 g WM 3R 500 m/s 91 STl 9<% i el Th XA o Sioh ohx § TohqshT SHH 37 TMfad & St
21 AT 1.0 m =gT € 3R HehT F90M 12 kg 81 39 T T W ool ol € 3R 78 378 ToRd! U Featy
T 3787 o IRa: TR fom =t <5 S| Wehar 81 el & @S | S0 T o ik 9% SHRT HIVI AT [ HISCY
(Hohd: Tk fo @ ToRdl SeAfer 3t % 9Rd: A 1 Se- S ML2/3 )

T AfehepTd ook 3Ta-3T07 e7efl (Hfehept o STfTeierarq qen =fshert o ohg U ToRA oTel) ok Ufd: SIS el
[T 1, € 3R S @, TN o, HIOTA el ¥ GO R W T, H ST YU & T ok STE-TE A
ST | (a) 39 S Fafshert frerma 1 sivfa =met @1 € 2 (b) T I T 39 gt fram w1 ifast et SE
wIfshehTaAl shi STRIWe T Srstiafl o AN W HA B | ol W gF 39 1 hi Y oKl S HiT ? o # o, AU
(a) T 3T&f oF THA hi SUUTd L (Ford: (x,y) T o orad qa fo-g § Tordl o1& 9 fohelt foag x—y 1 3
F T (+y?) T

(b) THIGR A&l o THA i STU o (Hohdl : A SAAM o5 1 Gt fog of forn S @ ) myr, = 0)

;ﬁvz:% 1 TRt gfte (i el 9o et Sl o ) | Sgea i) Sl p et
+
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7.29

7.30

7.31

7.32

F fie (oo, fewh, 9a= A1 Mel) &1 3Td aa &l aeil § o7 ¢ 71d 9 T h a8 9%
? Wl 9 fug 7fa yRe w3 B1 kTG ot o ufa: fus i yol e @ ik R i w1
= 2

7.28 ST & W, HI0NE =l W FOM LA ol fohdl =fshent 1 ¥R 9 (S oo Ky fomm)
fepedt gofa: soRfEq @9 W @1 S @ | Afhe w1 B R ® 1 foa 7.41 ® <wié wfeme &
faigati A, B aen C R sk a7 71 § 2 0 g8 =fehant ot | qwié faon o wefrer wifa it 2

T 7.41

e s fF o3 741 # sifea foon o afeewr &t o wfd & fau =dw gm0 emeawvas
2 ?

(2) B W ST e ki Tem Ao URYEY gsh SRW eF W o sl ow et &t fen = @ 2

(b) IRYG wAeleh T IRA EH o g FH01 S = ?

10 om T3 #1 18 39 Afment aan 3at & B &1 18 Seon fordt &fas 791 W T & &9 10w rad s H
FIUT A H T I 2 | T T R Ted AR A SR BT A | A T IOR = 0.2 |

10 kg S| T 15 om 31521 %1 12 fafeiet fondt 30 gohra o THael W UResd: diel e i a2 w1 2 | Wifds
S0 O g1 =025 ¥ |

(a) Tafder W fRaT o9 901 wrNa © 2
(b) S1eT H efafy | = o foawg foram s foran S & 2

(c) AR T9TA o gFerta O | g T K ST A1 O oF for 7 R Tl aiersa: Al e T & i aeie feger
RS HT I ?

F XU T Y&k YHeH i A Ui del SRV Fied Sk AT fF T -1 g € 3R R

A T |

(a) TR T 30 THF =907 o1 ST fEen | wRRE g © fo faen | fuve @1 seme ey i s ©
(b) Wi T e T Uk fag 1 At =e I g 2 o

(c) Wrefeh Tfa e v Fuek faig o1 arcerforeh wwor I Bl © |

(d) IRY et T o forg s o faeg foran T % v g ®
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offerent

(e) TRl quid: w¥oRfEd TMd Ha@ W = &I IR T &d 96T &l T fFeed 1fa (ARl Tfa &)
Uil

7.33 U o foRel Frerma 61 1T o1 38eh SoAH ohes b1 T 3R SoTHM g o U T T STelT-3TerT hish foran

FHEA| TR foh—

(@ p=p, +m,V, S p, (m FFIH I i-d F H HH T, 3R p/ =m v’ &M T fF v, 5HAH =
TE i3 HT H A T TN HR H AR 1 ITAT Feh A2 o foag e fF ) p; =0

(b) K=K'+¥%LMV?

K0T & 1o/ 1 et ifast o1, K’ = T 61 ot Tt Sott Sraifeh il bl Tt ol 5o oheg o dTdet
o ST Mv2/2 Fqul feRra o (stefd e o S o o) TR0 1 TIfa St 21 59 RO St SR
9 7.14 ¥ foRa T 2

(¢ L=L"+R x MV

Wl /=Y.' x P/, 58 o 9Ra: b 1 wroie wa € fSreeht o H 9 5emme oh o | "/ T

TR FRTCr =1, - R ; 99 wft forg ateoma o wget fafv=t Rl & wer forg 21 o1 & fF 1 5omm o
o Tia: TRt 1 I Woml T R x 'V 90 SoTHM ohes ol shivie Ta 2|

dL’ « , dp’
@ 57 =) X dt

dL’
7 ot 3urzd R d_tZT;Xt

(STl 1/, S e o Uia: TR W e orel qeft S8 oe et 2 1)
[Hohd : SEAHM e Sl TR Tal =g o T o goii 98 o1 ST Hifu| 98 9 oifee fow =t < ot
o o9 o SR del 3] THeI el Y@ o Sfee w1 #d 21]

T - Tk 9 T

YA TR I (IAU) 1 24 3% 2006 i = 706 & F0T el | g edl § 9rAed & el
% fou T T IR ST T 59 T ORI % STER w2 319 T UE Rl €1 o 37d UnHed | I8 T
& : 99, ok, gt Hl, gewa, I, JEE qen Al IAU F1 TR gRe & STER, 9hHed | ‘e’ qen o1
fiel (ITEl & oTamEn) & = IR & SER &F = gftel § orffega seT =fey ¢

1l

T8 Th Ul AT fve € (a) S fAfvea wmen g w1 ufehH el ®, (b) TSRt S1oe germe uw €
SHH! o 5t 38 fiel & oe1 Sl Td S & forg gate & qifes 9 st Wit ®9 9 gdferd smhfa (e
TMeATd) I T Heh, T2l () STHeh! el & 9™ & &9 § &5 37 f9 7 30

T STH TS Teh U1 ST e © (a) S g 1 forelt wen ® feord ®, (b) e 10 worwE uw @
SHHT o 5ol 36 fiel & oel il Td w3 & fog gaie & difes e <ot witew w9 9 dferd smhfa (e
Tetta) T H G, (c) TTHRT e % Ha™ ® & o 3 fug @, aen (d) S SwiE Tl

SRl % i gd w1 aRehm %0 a1 ‘o1 Teft fie’ wftaferd &9 9 ' dred & o fig’ & = @ S S
IR Hed & 31 3718 Tel & famid w2 1 Hefia 9o gy don ‘o= fyei’ 1 wen @ Toran 21 o= fed
¥ gfmfe € SReea & sIfusm e, Tegd & R fm fie, yEeg 9o o= 3k fie)

SR TR % IR T2l T ‘oA T’ 7 790 30 egd & W for fiel % o’ % g5=m & w9 ° g
ST
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