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7.1 JfHehT

T sl ® 9 = €9 9 TRy fag &0 (T wu
SATH I fag o €9 | A fha ST e $91 hig STHR e
gl I A 1 AeEEa fowan o ffR, o' wa gu f uRfra emer
& fyuel &t fq =1 fag &0 1 7fd & w3 | = fwan s g
%, T SE 129 o gRomEl 1 Ui SR o fvel w st wm
Y e e

e Sftee o fSiad fuve &R wueh o o ® & weft uRifia
R o B 81 T Torega fuvg (ufifid emmepm o fuus) =t wifd =1
TR IR R G o T HdR R ST forge 3mee srvafa @
21 30 1A | ©9 3H Wiae o W WM i = i IR fawga,
R uRkfad favel &t 7fd &1 guem &1 99E w1 & faga fuve
YUHTA HUN 1 U R 2| 3Td: B9 o9 fae=d W& e &
a9 & Y& HE ARV TGl FN o R H THIH hs Tk GEA
STIURUT BIT| B9 U o T oF SN o ! TG o 90 it
R fthe, aRfira o ok vl ot Tifd ol THgH W 59 YR i
YT S|

ag favel ¥ St sgd o 9T 39! g fuve Al g &
W Hendl €1 3775 58 fyve ww Tl fyve @ forget e giafved ik
HUREd1 3frepta gl 81 39 YR o 39 & 4T &0 Fi & &g
&1 Rl aRafda 78l gidt g fave #1 39 ufuw 4 9 @ ? %
FE o aatos fave i ™e g TR e, Hifeh 9t AR
fyug aei o gurd 9 faohd &1 S € v Ul oga o feorfet g
& T faepfaal o gt €1 o1a: ¢ wohr 1 feafaei o gen ufed),
o2, Wi & EdR R el a% T o10), 76 59 fyvel =1 wfq #
AT HId THA, B M A 3 fop S faehfa ot €, 9 ged @
I A HI &1 BH S 58 U0 | T Ieh] T hT eI Hid|
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Fig 7.1 T0-0d W T sl H1 SGET TR
(frger) fa (i 1 Jcd% 155 1P, P,...
fort st a7 E AT H §)

7.1.1 U 3¢ favs ® fre e st Wit &y
Hehell 27

3ME3, 3¢ Tavel &t 71fd o F 3TN | 39 T T S|
& 1 I | TH Teh STRIARR eiteh TR =R
I T 9 9 R G (51 3eR-3R &2) = &l 2R
e @1 21 =i T 95 Tuve forn 21 7 ae1 W A=
1 A gHe! T U B o 39 9t wur we-9Y 5
R €, arefia ferdlt eror weft shor weE & 9 = € (o
7.1)| e I8 35 i Yg Tiawo T | 2

TS IR i 7 Rt eror faeiy W fyvg @1
Yoieh U GEA A7 § =eal gl

C

fera 7.2 7 961 W 9 $1 3R Geahal [forey (Fe7) | T8
U5 TR T FET 81 Rt & WA P, P,
P, Td P, & STcTT-37cTT 7 & (ST faF R qwifet
&)1 ara ° gegeh farg P, 1 S feRdt < & 9T
& 9f% et fa1 el §T g%l &l

3T, 319 IH 90 a1 W 1 &1 3R FEahd gL
Tk U1q A HE! o s i T W e i §
(o 7.2)1 7€ 3g fyvg (deM) 7 aa & Y 9
IHHT el Aok TIMIARG Sl €, 37d: $aH LI
T wdita gl @1 oifeR fost 7.2 97 oft <9 ©
TGk |l U1 07 TRy W T & A 9 16 T ©
g1 era: fuvg g wmi@ fa o 7 {1 o sHet
T TR B o TI-|Y ‘3R tert’ St B

T ‘g AR T’ ot # B? Te HeE o forg,
T, T TH UE 93 IS o F9 30 TN 6eg
T o T ® fop F' weiaRor wid 7 o Hehl TR
3% fave F T T 1 Feg *E H 98 Fme
fafy =€ 2 for SU ©h W W@ & oy fer o
e S| 7@ 39 3¢ fyve wt wwAE derfad Tia ot
T BRTT| o TR @ fSwen 1w 39 g¢ fuve @i
TEoR S T B W UI7-377 hEeldl g1 AR 39
3T =R 1R < dF 3MIeh! B9 T U@, FRR HT A1h
(fot 7.3(2) T (b)), formmer =eht-gen (Sia= =),
TH-T-T80E 59 o UY S fiHa S SEl
ot s1e7 o6 Oftd: ol &1 @1 2

)

(b)

for 7.3 W& ReR 3787 & TRa: qo
(a) BT HT q&T
(b) FTR F H
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ST, 319 &9 I8 THeM 1 =l HE {6 g =
2, 3T SHoh R ATHA0T B 37 <@ Tehd © T T
3¢ fyve & T& ReR 7187 & TRa: gui H, fyvg &1
& FHU TF g9 § gHal &1 Tg I9 3§ o e act
T & 5k 5791 5 78 W orEfiyd & a9 7.4 9 T

z4

fo7 7.4  z-375 & 9RA: TH §¢ [Yv€ &7 o1 five &7
g fa5 P, AP, T g9 W g1 & forgest
F% (C, T C,) 38 R e &1 g9 FT
(r, Tr,) 378 @ 5 (P, ATP,) F1 o7eraq 34 2
787 W frerg P, ST fag fEeR & 2

feer ster (frder %9 =+ z-2721) & ufid: foet g@
fave =t s fq <ol 21 &0 o1a @ r, g W fem
T3 fave %1 %k @ F P, | T F 98 ¥ TR
rﬁ@T&gﬁmwéﬁwéﬁ'c 181 W feor
%la%qaaaéﬁamﬁaaﬁm&m%ﬁaﬁ@
TET FUP, ot ot T & S feeR e A
HEL R rﬁwé?mwmwé
% 3TE W C, 7| TE I f T4 o e ad | 2
o[ < f P, WP, ‘g’mmmaﬁw—waﬁﬁ
%mﬁﬁwﬁma&&w%m&mﬁ%w
fog, S® P, fag, r= 0 1% %, five & gw W
sﬁﬁaat%ﬁ%a%aﬁfm*ﬂ%aa‘ﬁ%a&?ﬁm%l
qenfy, O % FB IAEON H, 8 fEer T@l ot
TEdl| 30 YR o U o Ted IIEN H Uh €, Th
B T W A @< (67 7.5(a)) | (A2 &T A o
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oy o O I O foran € o6 9w wH 9 @
T W MG T el i safae sod Tt
T &Y B1) AT ST b SHR W EH FE T © foh
TH TR YA T T A&, I W 3Hh HHeh-forg
Y o efgers o ufd: Tk vig o @ S T
o7 7.5(a) | <A1 T ] (SeAleR ok qRa: ofeg wi
3187 1 39 YR S[ET JREELT heelidl § )| 477 3 [
&2Z 1 9% a5 T8l a8 R w1 @A &, R &
et off &1, Teg w1 YUH-218, 39k ek fag ¥
ToRAT 81 39 YHR 1 SO T HT T TWA ISR
S el S ST q@ A HiSehRT-uaE ¢ S <@ g
o 39 %R o TQ &1 e, &fas qot H, e T
(32 T S S 1) el B AR 78 T Seafer T
o fa: et @ S 39 fareg © TTorat € o w ater
o fehl et € (Foet 7.5(b) ® fog 0)1

X

faa 7.5 (a) AT g7 12
(39%7 &9 O &7 R W Ge9ehy fag feer )

ferg 7.5  (b) T Fal g3 7 7 9@l forqeht vgfear
s g 7 &1 (7@ Ft 4, a5 0, fer §)
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S W@l Al § IR THRT 3787 3R W SR e
F T T ff g7 fag feer war €1 ol oufa &
Aferek @i el ®, S fo ofeg a1 difsw-ve &
T #, 35 favs @1 uF fag fer w@ g, 7 fF
@l 58 Ae | ot d fer T ® W 9 g
fer fog @ ToRdt B1 denfa, s eremEd A,
sifieRierd:, B9 T WA 1@ faftre gol i T
i @ e T Y (i erer) feer wdt @1 e
S T ST 7 el 54, TAR forg Foff 71fq W feer
3197 o ufid: & =M

Teh -Td dc R A9 &1 A I H1 qgh & e

e

fors 7.6(b) 37 five # OF T 5 TR SR o
Tl & G &

7 7.6 (a) T3 7.6 (b) T &1 fyv t fafy=r wfear somd
g1 &g 3, f P fyvg o1 #iE @ fag 8; 0 fyve &7
FoTAM %% &, [99eh 999 9 37l @ve | sarar T4 8l
781 78 el FAfe g fF fag 0 % T 9 & five
& T T 99 Tr, TF Tr, 81 T 7677376 &0
R, fageit 0 wd p &1 fefadl (99 7.6() T 7.6 (b) 3T
& #99: 0, 0, 0,, T P, P,, P, 5K Y&f¥id #1 7T &
o7 7.6(a) @ 7€ @ 8 fo Ig AR &1 Rl 4,
fivg & farel 4t 51 fage’ O TaP & 97, SR &l Bl
78 4 FIaeT &, % 59 feegfa § op, %1 ffia=a, i fo
98 &I S OP T f44d feom (@ fa éifasr) & s
2, gu wa & 79l a,=a,=a, | 99 7.6 (b) TR
T i % A @ A T T e A e
O T P &ford a7 & T HAT-3 81 G & 3R
Hio ocl,ocz,a:ia)ﬂilﬁiﬁf\‘-’?:fﬁ?ﬁv_r}?\'/

1 Tl o1 TS 8- TR0 T IR T feer e
o afid: ot a1 371a:, ek a6 §ed | o™
‘FT IR e’ H ok Ted e TR on a7 it
Tfq 21 39 gfteswivn § o 7.6(a) T (b) 1 29 q4T@
foremyg R 37 S el H e & fave &b fg,
THM A THA-T9 o efee <ol T 21 fee
7.6(a) ¥ 9 T Tl Yo womadg €, wetn o
7.6(b) § TIME TE T TR TS F[T 1 YR 1
T o WASH €1 (Y = 9 Y S T 58
T IV F Thd B1)

3139 376 TH UKd @US H a0 Heerqul a2
R fFR ¥ MU Faqe| T UEr g¢ faug ot = v
Tttt o1t WX et &1 i 1 €1 forelt w0 o feem 2,
T YR i T ST ekl & - AT 1 915 TG0
I IO TS YU 7 /T WAISH T TF 3¢
five &t wfd St a1 @ g W 2 & 1 frdt 7 fhdr
&9 4 frer &, goif wf gidt 81 5o fereht wHt o1t
Ufq: & ehdt 7 S fer B (S B & 7@ W) a1 fRe
Tk U 187 o qiE: ST T et @ (S e 9 SR
TAd U o W H) | 39 T4 § gH U R 31y ok
TR BIM Sl O T A1 E STAA H|

7.2 AT g

Bl B9 I8 3@ T oW o o ® IR R e
e W YHNT Sleiil| Terdl i 3fte ¥ &0 <+l o
M 9w w311 <A o ot fefaai w1 firem
el @ HFH x- 31 qEl (e 7.7)

Uh

o——— ¥

farg 7.7 3 F R 3% Z9HH 5 &1 Rfd
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e fm 2wl @, R ga fag o W 3fEl
FHHA: x, T x, 1 ST FHT F THATH FHEI: m, T
m, €1 T < Rl o TR 1 SAWH F C T U
fog g fSwet 0 W g, X %1 WA =

m,x; + MyX,
- m, +m,

FHERIT (7.1) H X 1 8H x, T x, H SHHH
I A I Fehd 21 A S RO BT FSAHE SRR
ﬁﬁml=%=m, qad

X (7.1)

mx +MX, X+ X,
2m 2

X =

TH YR THM FAHM o & HUN T FHIH 5
3t Sop =T 2l

3R BHR I nh01 2, FSeh SemM %R m,
m,, ...m_ @ SR TRl x- 38T & S @ T
1 RS o STIUR T T U hT FEHME b RN

x = Xyt M X+ My X, gfmix_zmixi
C omy+my4..+m, Tm Y m,
= (7.2)
=M X, xz,...xnawﬁﬁamm: W@W%, X
oft ST FeAlerg T A T T ek D (AT A H
31eR fgTeT) Heher ol o %l © S 99 99d B n
0 o fau feman T 81 Wl ®e

>m =M

i %1 Fol 5o9EE T

A TR T 1 07 & S Uk T3l W ol e,
W U A § @ T E| 79 g9 39 aa § e 3
A H0 T MR - T -7 T o HeRd €, SR
o A F E fef w e PR (),
(xz,yz)@(xs,ys)mmmm‘gl M fiftae foh
E?ﬁqwa?wmzml,%@ngglﬁ?ﬁ?
FHUll & T &1 F2ME 5 C el (X, Y) g

=ad e S e 1 B
m,x, +myX, +MyX
X= 1°%1 272 373
m, +m, +m, (7.3a)
Y = my, +myYy, + Mgy, (7.3b)

m; +m, +mg
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Wwww¢mm=ml=%=%,

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

X

Yzm(y1+y2+y3)=y1+y2+y3
3m 3

31 FHM SIHM aret HUI oF fTe o ol
SO bt e S Bl 1 fre A
% ke W B

THIHTOT (7.3a.b) o TROME 1, Terdga, U0
n % o T FeRE & fou wifdes fwan s dehar @
S Tk G | 7 ElehT, el § el 81 39 WE &
T 1 SoIWH &% (X, Y, 2) €, W@l

5o 2MXe 7.42)
M

y o 2MY: 7.45)
M

s 7 o 2MZ 7.40)
M

T M= Y m, @ &1 ot 5N T YIS i
FHE | § n T 98T 2, m, (S FOT B FHAA
%,ﬁ?i&ﬂﬁﬁqﬁl(xi,yi,zi)@lwaﬁﬂg%l
i ga fufa-afser #1 s/Euron 1 ST wRa@t
HHIHI (7.4a, b, c) i HANId Hich Thal THIHIO
% ®7 4 fa@ W1 gwa g AR r, id FO Hw
feerfa-oeet ® 3R R 5o99H o o1 Teorfa-afew 2:

ri:xii+yij+ziﬁ
Td R=Xi+Yj+Zk

> mr,
dd R=="— (7.44d)
M

GHieRTT o Sifeet SR feran e 4 wfew-=e 2

qfEen oF THTT O GHIHIN i G | e
Jifs) At ded-wa (FRwms fem) & qa fag
=1, fau T Fu-frewm™ & gomE s | foran se
> mr, =01

s 93 fuve, S for ie-og o1 Wl =i, agd
YE-UY W@ MU FHT kT FFRE S o7 WHR
(7.4a. b, ¢, d) 3¢ fuve & forg «ff @ e €1 39 7R
o fauel § Holl (AR A STUfS) wi WA A
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aAferer et B, for 3 welieReon o, @t guwm-gusw
U ol e YR FHE A LT 1G9 Hd Bl W,
B e I e
SEIHM 1 Had foeror O Gehd §1 4% fyog &6l n s
F Guel § fawifsd Y fSer 59 am,, Am, ..
Am_ & qen idi@ue am g (x, y, z) W afed
THT 9 a1 SeIHH o= o {Ta3Mehl o o 9T HH 39
YR e hiTl -

D Am Y (Am)y, Y (Amy)z,
X= ZAmi Y= ZAmi 2= ZAmi

I H nh TeR HE A Am T R BT B

I GHIHTT HTRT Fened g Ja o) 39 feefg o
{ RO o TN Kl BY THhA § =TI hidll

Y Aam, —>Idm=M,

Y (am)x, - Ix dm,
Z (Am,)y; — Iydm,

R Z(Ami)zi—>J.zdm

TRI M favs &1 $a FoAH 21 FFHH F5
fdurisht 1 319 & 39 YR fo@ wehd ©
X=$_[xdm, Y=$Jydm 3ﬁ'{Z=$szm

(7.5a)
T i D SSTehl o Tou AW A5 39 ThR
fora wd &

R=$erm (7.5b)
Ifg 9 TEHM s I A A<we R
Toi-forg 93 @
R (x,y,z)=0
31901, Irdm:O
mjxdmzjydmzjzdmzo (7.6)

yr: g4 Frafid st o g9 fuvel; S — go,
Ma-ahfadl, Mell, B SAME oF FHEH HFsl Hi
UM S TS B (FHT fUve o gHR A Tk UE
g5 @ T e soqmum %1 uE w9 9 fawon @)
Faftfd 1 fa=m ®ieh gH el § I8 <90 Hehd ©
ﬁ‘g{ﬁ@#ﬁwﬂdéﬁ'sdwwﬁﬁﬁﬂéﬁﬁ
2 2

A, T Tacl 8 W =R &, e =gk
AR HeE (A SHhT STIIEY HIE STEAHR €) el
5 (A TS dTRR B), SHHRT o i o o
g DI T DY I R x-3087 & Y W IR
T forg 3eh St s W o o dl ek SHfAfa
%1 3T © eH e Tehd ¢ o Yo x W e vk dm
T2 oF THF dm T T2 —x R Y feerg grm (o1 7.8) |

dm dm

Y 0 y _
—E=——dE=-—==—F=-——= I=—=———> Xx-axis
X X

ferd 7.8 TS 9acil S & FHAA F5 T BT
T H R i 1 AFEH A € IR 39 R0 T

[ xdm =1 7 9 2 ST 21 SR (7.6) S @ R
5 fag & foau wmea 3= @ 9% fave &1 g=mm
FE B 3T: TEN TS H AT 5 THHN FHHH
% 1 TH WIEdA THIHG % WA ¥ T Gehd &
3R el qoh Toh TR = SRR STTE H1e aeft
W T % A o @ T e e o
39 IR TR o (., 2) W Feod X 50 o2k o
Wﬁ% (-x,-y,-z)m%ﬂeﬁawmwmmm
el B (T O | e ot 37 Teft fvel & forg 9o
farg, wered=-gmtafa 1 fomg €)1 aRoma:, weieo
(7.5 a) ¥ f&T T Gft THR I B S €1 3T o7
g goT foh SR aft fyvei &1 gome &g 3
st s R & g

3GTETUT 7.1 T HATg Y oF THl W W@ Y
T HON A1 FHHAA = G RIS FHOT b
FAWH HHY: 100g, 150, T 200g €1 Bt
! Yok ST 1 o 0.5 m

g1 yA

200¢g B(0.25,0.25/3)

°c
S 1
18733

100 g 150 g
o (0.25,0) A(0.5,0)

fax 7.9

&
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x & y-319 fo99 7.9 ¥ <0 AR I 1 991G

s & i fageti 0, A @B & fiwns www:

(0,0, (0.5,0) TH (0.25,0.25 /3 ) Bl HAI f& 100g,

éSOgT{SfZOOga?WW:O,AQSf B W 37aferd
| T

x = TuXi + My X, + My X,

m; +m, +my

~ [100(0)+150(0.5) + 200(0.25)] g m
- (100 +150 +200) g

75+ 50 125 5
= m-= m=—1m
450 450 18

v [100(0) +150(0) + 200(0.25V/3)| g m
- 450 g

_50V8 VB L

450 9 3V3
oA s ¢ o | <wfen e 21 e | fw aw
519 OAB &1 SfHdla ot &l ©1 91 M9 =
Tehd & for wm b e ®2 <

3QTEUT 7.2: Teh TAYSTHR Heleh 1 FeFHM
5 T HIS

ZcT %ol (ALMN) i 3ER (MN) & 9H=R gaelt
ufgel o wier S Gehat € w@n e 7.10 9 <wien
T R

L
R | \Q
-GN\
P BT \\\
o= ] ==\
M % "N
faT 7.10

THfHfd o MR W EH HE Feohd & Toh & T2l 6l
S ohes ST 4o fag B1 3R &9 |elt ufgai o
7o fargetl 1 frema € o e Wikt L et 2t 1
zafeT, R s &1 5H 5 36 WS LP |
el STeferd 2| gH Yok &H deh Y Hehd © Tk I8

2020-21

mifehT MQ 3R NR W i sraferd g er: I8
A 5 i ARt w1 g fag it s
1 S G el <

3QTEY0T 7.3: UHh fQU U L-3Tehfd o et
(Th Taell 993 ©2) 1 SEHH s I
Hitwe, e fafq= qee &1 o= 7.11 #
T B Hersh 1 %o 3 kg @l

g7 O 7.11 % SERX UTH y e & g4 a
L-3TThfd ereh o fafq= sief o fadens ot e
e & St fost o ifera fopy Tu B &9 L-2epfa i e
Tl G fHerss o1 gen A Gehd € TS © g ot
1 G Im €| Y% o1 1 FoFHE 1kg €, Fifh
Foh FEM §| T dH W % FHHE %= C, C,
SR C, ¥, S THfEfd o faar o 39k st =
g @R g9 fidens ®uel: (1/2.1/2). (3/2.1/2),
(1/2,3/2) &1 B9 € Tehd & b L-3TehTd o1 So98M
% (X, Y) 1 SoAWH fogati &1 gordH o 2|

Yy,
e— om —
F(0,2 £(1.2)
°C,
___________ D(1,1) B(2,1)
°C, i °C, 1m
0(0,0 A2.0) i
fag7.11

3d:

o [10/2)+13/2)+10/2)]kgm 5
B (1+1+1)kg 6™

v [a/2)+11/2)+1(3/2)] |kgm
B 1+1+1)kg

S5m
6
L-3T1ehTd o1 ST9H o @1 OD W U<dl €1 39
1A T AT 79 fomr ot oM oF o weRd 91
MY &1 Gohd €, hW? AR F7 A T o 7.1 °
WM MW L AR Wk % dF S oh SN
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STOT-3TT B4 dd 37 T80 HoTdh 1 SHTH ohg ohd
T T2 <

7.3 S hg A

TEIHM o ] YR S o 915, 319 g9 39 fefq
T ? foF n &0 & T FHer & foru suer Adifds med
1 fae=mT T 9oh | THIHT (7.4d) i 89 R 9 39
YFR fora wed B

MR =) mg =mx +m,r, +...+m,x, (7.7)

THIHTOT ok ST 9&f Skl THY oF WU 3Teehfld
FE W

dR dr, dr, dr,
M—©=m—+m,—=+...+m,

dt dt dt dt
Bl
MV=myv, +m,v, +...+m,v, (7.8)

ST, v, (= dr, /dt) 999 &9 %1 37 B, v, (= dr,/dt)

T HU H AT T, TAMR IRV = dR /dt F1 o
o™ o SHH o &1 97 ¢l 2F 3, i e 98
M fen & & om, my, ... 3 & WH A 5 W@
Ieeid el B TEfG, WY o el GHRl i
ST L 9T T ST 1Y STEH] SIEl SHTER
o =1

HHHIOT (7.8) h1 THA oF HU&] SThfad i
'qI_

dv dv, dv, dv,
M—=m +m, +...+m,

dt dt dt dt
a0
MA =mja, +m,a, +...+m,a, (7.9)

STl a, (= dv, / dt) T U ERU E, a, (= dv, /dt)
T HU 1 @R, 3R 3 A (= dV /dt) F0 o
T4 o FeAWH S 1 @R B

319, A o fgda FaagaR, 98d %0 | ™
ol 9l § F, =m,a,, SR %0 T @ ol 5o 2
F, =m,a, , 3| & THIHI (7.9) i TH TH ThR
off for@ wehd &-

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

3Td: U o 1™ o el TAHM I FHHM F5
o @1 9 TN R R EH IH HU-Fh™ W TH a1
geft ol 1 GfEer A 9 2 2l

M < fF 99 89 TBd $U W @H de 9d
F, ! 91d & €, df 98 FE Thd 9o 7 2, afewh,
T HU W N ol Gl el k1 G @ 21w 9
T 31 U oh faug § ot e Gehd 21 Y& H T
T 9 31 9l § FS aigd 9 el S e |
MR o fauel gR1 STRIfYd 8 iR $2 anidRe a7 i
S fepTa o @7ST % U1 Teh TR W SARIMA F B
e & g W ¥ 79 9 © fR 3 ondfe aa
oo SeR qRETT o SR foadd e § wm & o
Sel oF &9 | qY W ¢ 31 @l wHieh (7.10)
H aal 1 S | TR IR I € Sa1 21 ek
¥ ol ded Tl 1 AEE W S E THIE
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€1 ® S foemic § veel o, A1 geslt i TRy
A Tq:, AT I o T TR o FHAE F A
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9 FHIHTT I FHH (7.8) ¥ Tl L N,
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I, q THHT (7.17) F THER W,
dp

E:O aqT P =3 (7.18a)

3Tq: 59 N oh TRl FeRTa T o1 a16d 9@l
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fera 7.15(a) < GQfew & qfewr qurse &1 e i
FXT & fore feomad 9= &1 a9
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3TET 180° Tl £= 0 | 37q: 4K 91t 1 UfAToT ¥ &
I 9 A fog W gAEt B A 9 i foRa @ qa
forg o ol &1l =t Sl I B S R

3T B 39 91d i AR S =1feq & r x F
e UH BH o HRU1 3 AN o T OHERA R
gft o1 38 W off @ e 21 ora: A oo 1 faEm
Sore < T A A S e o Terd B S
W A r @R F <A 1 Ren Sere § WIw d 9
el 1 feen o wig afRad &t g

7.7.2 TREt HOT T HIUHT HaAT

S T et W i | St 1 ol gaged €, 3
Y € RIvTT Ha, T W ol il guged 1 e
Y Thdl $U o fafye g9 H HIOiE Gom i
gftsqifrd S SR The 01 H1 T ok Hqed § 3@t
SYART S| qE, HUE AT w GRS F gE
fyuel afeq woil & el o forg omy w3

I MUl HT W@ & Vi Fom +ff T AW
TOM €| SEeh] BN (W) W 1 Ul e Wehd B
9 M 9 HIUT HAT T AR T STTHM T 5T
Herdl 21

mSeTHH 3R p @G TaT o1 Teh w01 ST, Tl
fog O o wme, fowen feufa afcer e 81l 7@ 7@ fog
O o WY TH HU K1 U a1 Fr=fatea
GeTehToT §RT AR BT-
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l=rxp (7.25a)
Hiy Hom A o I S LR A I U BRI
I=rpsin6 (7.26a) SRR i e i B
<&l pAfee p 1 URATT R 96 r TH p ok = H Th HEfH
o 10T B TH THIHO1 1 &Y for@ wehd §- O ufemn effom,
l=rp A rp (7.26b) ]é?gaé o <
Gl%sf'rl (= r sin6) A< pﬁﬁ?ﬂi@aﬁtﬁﬁi@@ \/ :fa;ﬁg‘[?g
oEd T ® 3R p, (= psin6), r i oiwEq fon o et
p 1 I B SE A A I G YA 7 (p = 0) A B G £\ < T R
=1 01 4o fag R 2 (r= 0) &1 fR p T o Y@ g@ o o < fed
fag 9 ToRdl 81 0 = 0° A1 180°) e BH STUET HY A TS B W
Thd & o vl T I BT (1= 0) o o= TH-Th
arfyw) i

iferer TR, Tt el wd v gan §
eyl gReafs Gad 21 T8 Gay ot 9d ud Wi
GaT o <t o G 1 Uil GAqed {1 Tkl HU ok
T3y # I8 HaY A H o [ACEH I=rxp i
T o SYR W FRfAd W ©,

dl_d
—=—(rxp)
dt  dt
TE IR o SAsh W UM % TEHRAT w1 H
A w, @
dp

i(r>< )—gx +rXx—
ac T PTG <P dt

37d, U HT A v=dr/dt T p=mvfad, @

dr
—Xxp=vxmv =0,
dt

Fiifer 3 THRR TN 1 | ToHES I B
217, gk dp / dt=F,

rx@=er='c
dt

Cﬂ?T’i(rx )=1
fag T PE

I, 3—:=r (7.27)
fqud, fordl w01 o ST Ha | THT & 1Y
B At IRe T & 36 T YA 9t STl o SeR
Bl B T8 GHR F = dp/dt, Sl Tkl U7 i
TMIaE T o faw =ped & fada fm & =

T €, 1 O GAGeH 2

el 1 T B9 H 39 YR Thfed fof ufean et
TR TR 39 Tk &l i B <, 9 43 e S|
319 T 219 G I g i Uhg H Ufed hl Heai
T @] U S TU W 39T YT W TS F g 5|
R T W I, A B I, A B 9 Big S|
fEd = e 22

ufEa o Sed qd § SHal Wl © SN q e
U qo 39 T A IR gEar @ S o e
Uehe Tl B1 W hed & o ufed i sui e7e7 = fRY
HUTT Ham TH A o 9fa: YT (Precess)
F

ufEd o U @ HIvE o Hord el 21 39
I H Y fen wa wIfS S& emy g ufed
1 T A T el | oA © df Tk et S hr
A B (T8 BH MYk SN BIEd § foh 319 I o
o Tl ke S el & AR Skl 9 @ 2)
I ForT TR ATE01 oh Y9 o, ufedn, 9 3A
TR o6 a1 § e S8 o URd: G0 S
T Bl g |l meE bt Sife)

RN o THRTE AT 1T ATUT TS iU Haw

ol o et frerr =1, foprelt faw o fomg o wfa:
e HIVF Homl A L oF A0 TH Thal HUN oh
HINT G oGS AT T TUAET BT A1 3Tz n

%01l & e o fag,

n

L=lL+L+..+1,=)1

n

ey S e

li=rixpi
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v, r,feu U e fag & W i w0 e fefa
Tfeer ¥ 3R p = () I FO1 F W T4 2| (F0
1AM m, T v E)| U ok e % g
10T el ki g e T wehd §-
L=Zli=2ifi><l’i (7.25b)
Tg FHH (7.25a) H T THHI &I H
T St GRS K1 HON ok R o fau fowen

SRR 2
TR (7.23) 3R (7.25b)%T ST FL d@t

dL d di;
E=a(211)=2ia=2iri (7.28a)

S, id H01 W g 5ot et €
T=r xF
iéa;mmlwﬁmaan,wmwﬁaﬁmﬂ
e Fl F e Te e/ o gat H01 510 36 01 W
T Tl SR Sl B kT Fiee A 81 ghfen, g
e da STV § 916d Ud Sfdeh 9l o ANEH
STA-3AT h{ Hehd %l

T=Y 1T,=) 5 XF goio

T= Text +Tint’

- — ext
e Ty = 3 T XF,
i

ﬁ'{ Tint = Z I; X Fimt
i

74, 7 fa% <A & Tfd &1 g e @i aw
e o freem o =8l <1 &0l & o= oFF ol oA
TR B T IR fauda feen § @ €, ofew a7 of
AR Fei foh 3 9 <1 O i e areft @1 &
ey o §1 39 feefa o arialten =i 1, e o
Fd g4 A0 H AEH YA B HAfR, TAH
fpan-ufaferan gm0 w1 oo e s = ©
;¢ =03R WAT 1 =1

Hieh t=) 1, WO (7.28a) W FreRd feherd
e

dL
a =Tot (7.28 b)

3T:, HUN & [l T & FoT HIVT FaT §
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TEF % ST79R & a1 TRadT #1 X 39 W SR
ST <TcT ST (F1 <TeT St & o) o TIeeT a1
& aueR gldl 81 v ® T fm fag (Tl v
-0 1 o fag) & IRa: o wivig He feran
ST € SE o Ufd: o1 o SO Y AT Y S
21 TR (7.28 b), U o TR o AUhieha
HU1 BT GHF (7.27) & 21 TE ot 9 33 HY 9
2 fop b 01 & umel | Sviafie well a1 STk o
STEUT W1 HIT Ifeacd F@T BIATl WHIHIOT
(7.28 b) Tr=fafed wHwo (7.17) &1 Foft

g 2

dp
ar - Fex (7.17)

2 3 TR FHROT (7.17) HT TE &, GHEHD
(7.28b) <t U & |t Fepreli ok forq @y Bt @
% 9% fyve 3g 7 = fafy=r yer &1 wifaet @ g
ok gUE HUN 1 FHE|
R HT T WIEUT
I ¢, =0, df T (7.28b) & S T

dL
s

L = 3= (7.29a)

37:, U oh Tl TR W ARG Fdt ol o
3l Afs ¥ © @ 39 R w1 e w0 Haw
Gferd BT € 1l 3R @l {1 GO (7.29a)
A erfee TRt o HHged @

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

0]

Tl K, K, T8 K, 37/=0% € 9o L, L iR L Fa
FHUT Ham WS L o O x, y Td 2 feumedt o
faaifsa srema €1 a8 wed TR g S gam
Giferd €, sEept T ot ot ® fop A A oreee o
Tiferd 2

IR (7.29a), HHIRIOT (7.18a) AT O
o ™ o Fa W@ G o GeI0 o M, @
ot THged 1 AR (7.18a) I e & oW
Rl fefaal § soeh SIyam €1 39 e o
FS Tash ST hi 9 == 3|
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3eTe¥0T 7.5: 4 fag & ufid:, 9@ 71 + 3j -
5k 1 9 STEUT TG hifS| I 59 H1 |
ol € ST feurfd wiew § -§ +k @

gT: W r=i-j+k

W F=7i+3j-5k.
FAEU T =r x F I & o fag 84 feetfire @
Eaul

i j k

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

3QTEUT 7.6: <=, foh T=R-97 9 Teid Tohal
U1 1 fRdt fog o 9Ra: v Homm St
GHE Tfd o SN T &l 2

gc7 : A o &lE H0 PR ®01 ¢ W, v a7 T T

@1 €1 B9, 39 U1 1 HIVF Holl, Wew fog O
uRd: G HET = 2

=
\

7 sinf

R
lav)

O

fax7.19

HIVT FAT 1= rxmv %I 39T IRAETT mor sind
3, SR 6, r IR v F o= % 0 2 ([fEn fFH7.19)1
Tafy w1 T9F & @Y A Rl 98a @ §, R
ff, v i faen @ o€ o wdt @ SR Eien
OM = r sin 0 3R 2|

1% 9, r W& v o a o SAfHesed, T8 &
I T AR Wt g 21 g fewn o TE seed

d:, 1 &1 uREor we feen o€t wdt € oeiR

Tafely 98 WHd B 1 HU W HIE a@ a9
ARIE 22 <

7.8 ¢ fuvsi @1 wqem
319 B9 AYH HU-Thl o a9 g favel &t fa
TR AT &AM Shigd H|

aTgd, TR0 K TR 9 fuvel W o el o
T B €7 (3 ¥ 79 faeer ‘e’ 1 et T
FH| & Th 3TIA 7 Hel 9, FH had arel aal
I I ST W & IR w4 | 5o, TRt 3¢ fuvs
F Tl T ¥ oferdd o €, srefq o
HHIHT (7.17) o STIER, T8k Fal @iF Fel i
uRafdd e €1 ifer, el w1 T€ THA 99 e
21 9 fuve R oM oTel el o SOl I A e Al
$Heh &NV, 3@ fuve w1 Foff 71fd o afRer= srm stefq
faue 1 e HINT Tl FHHIT (7.28b) o 3TTER
Ectgul

foret g fave =1 s dqem &1 oTawen ° aa
1 S T TFI o WY 7 el 8 A 39 fyue |
7 T @R 81 7 HI0T @07 3R 3 B TR
(1) fave | A a1l Fd 9 A F@l w1 AR

RIU R

F,+F,+..+F, =Y F,=0 (7.30a)

i=1

I fIve W &M el Fa 9 I S @ 39
fuve o WiE a1 o 999 & @Y HiE giada
T B wEE (7.30a) fUve o T
Ter w1 T 2

2 FA TA MU, AM Fe-fuve W & a1
TA- ST oh1 T AT I BAT ¢

T 4T, +..+T, =Y. 7,=0 (7.30b)
i=1

I g¢ fuve W M Fa 9 STl I &
TOHRT Fl HIVIT G A H WY & =l
iR (7.30b) fvg o woff Hqer ®1 wd 2

e TE I 33 Twhal €, T ARk 9w ga fag
fSreen Ufa: STl et O Y S € S"e S, d
oft oM w1 oI sgenil? e @ <1 ek € R
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g foreht 3g fave o folu ToHiada §qe &1 o
THIH (7.30b) N B § A 39 W U fog
TMFIOT 1 i THE & SN AT O HJe oh
6 39 A fag &t fufd o IR fR T st
forer afta: sl fow T §) SaRo 7.7, § Jogm
(T T dged |, TRt fave oF 3| &  ar
Al 1 T Sigl) o fafite ame o 39 92 &) gfe
I ST n sl o fau 3@ afom o1 = e
W T 3ATeh 1 o foig, sig faan T 2

i (7.30a) TE GHIHIOT (7.30b) AN &
e THiehTol 81 3T © Wedsh o STfeer TeiehIon
T &1 WHI (7.30a) o HA A GHEHO §

Zlfo=0, ZIFfO et ZlFiz=0 (7.31a)

SElF,, F, T F, 9 F % %% x, y & z fm
o ferifsra st &1 3 WehR, WHieho1 (7.30D) TS
9 sfee wfierl & quged €, 9

T

Yr.=0Yr=0uw)®=0 (7.31b
i=1 i=1

Glﬁrw,riy@qz FEE: x, y W& z fun o 9a
st ¢ o TaEd

eIl (7.31a) WA (7.31b), TH Tt gg fuve
o iR e o foTy evas ©: UE 9 @ €
S T R o SR R @ | aga o wEenst
" foreht fyve | M aret 9sft 90 T & 9 § g
&1 70 feafa o =1t e o forg sheet = vl i
T4 ffu SM & sTavEsar ERM TH W R OI
AT WqeH o 9d s, ek T7aR, |t
o, 38 q¢l | Tow gl TE | WER o el o
STfRw, ofe@ral o1 Wiw AR STE-STerT I TR
T v woif-Uged & W@ 21 aell oh dd ok
Hfverraaq 181 o ST o SOl o STl I AN
I B AT

T ¢ fIUe o HqeH i ¥l ki o, Thet H0
o T i Il @ 1 S Gehdt ¢1 39 famg o e
e o 1A H o w1 21 R0 R SOl AT HT R
for oMoy =&l eidll 39k Gder o oy sheet
AT W 1 9 (ST 7.30 a) € 94w &)
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31d: el o1 & He o fou 39 W eRifaa 9t
Il oh1 [ AR I AT <06 FAffh 4 T9 9 Th
& H0 R FE B € EiT G ot g9 1w
Il o qed g 1 fad=r Jed o 1A o femen
S g 2

e € o wh fyve onifvres Sqer o & g ©
71 I8 & Tkl € o I8 i Tger ¥ 8 T
Toff Sged H 9 8 @ R ol "Wqed § @ ¥ W
T g § 1 2

Tk BAhl (A 0T SHAM olcdl) s S8
(AB) R fa=mR =ifsre, feeh g1 il (A T B) W, s&RK
TR STet ] GHIR g, (S 99 faen | @ ') F,
o 7.20(a) # M TER, B o waq ol Bl

A#IB
- -

a7 7.20(@)

ol foh ©g AB %1 &7 fag C® SIRCA=CB =
a®l ATSB W ol oeil & C o qia: el afmm
H A (aF) &, W S o o fearn w2, fawda
feametl § g 1 9 W Fo 9 S0l I 2
e off Tgem § B, W 78 WA geq ¥ T8l
g, FifF Y F=01

farT 7.20m)

fe 7.20(b) ®, = (7.20a) ¥ B i W @w 7T
a1 1 o Sere § T B ot SE v W fndl &
R SR URAM o q 9, fouda fkened o, v &
A o § Th A fR W g B fR W et
T el o el SRR At ® W A fauda feen | @
;9w & fon | ¥ o wg § amed o w1 gt
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A ¥ B W M ol el oI YA T 3: B
TR Hqer | 7, wifehd g8 Foff Gger § 7 2
Tl o e ot @ 9 fer 78 #1 . §, T
TS ot Sud et € (A iR e o ) |

T SRIeR uReror ok, faada feemedt o @ sl @
Strgr SRt foran W@t ©h F § gorgrw tudn U
(k) e &1 gegr fo1 T o o a1
Tl B

e gH AT TRl Sidel 1 GoRke @ieid ®
TN STl Goh W T SoigTH AR it 8
[fe 7.21(2)] 1 3EHT THU 3T Y&l o T
& W g gE e [ 7.21(b)]1 gL
Eehid &5, JrEehid GS o Sad R Sl ee W
O S Al €1 ST Yd W el wel St G i
3R T 3Tt Yo W o g feron feem Y SR g
21 SH oTawe o Sifaied S gg SR-<reor fen o
Yohd I &1, S et i fopen W@ uw A=l gl
37d: 3H W, Yeall oF ki &F o BRI, Th dogd
woret g 21

o7 7.21(a) &FHA H 97 & fo7¢ gORT ST 39 T
TF TG Al &

§<>;\

b

T 7.21() ged F1 JEE 89, GF & yal R, TR
TRETT A1 3 A e fenst o e
81 3 5 97 G TG TG B

3QTEUT 7.7: <53 fon fonelt et a1 SATeqol
39 fag o S fAsit 78t svean forwen wfia: e
ST S H E

&

LIS

9

fax7.22

& ¢ fyve ofifse o w faa 7.22 § k@
ITHR S oM ¢ SAF Td -F %9 g B @i
AR o 2 qa fog O o a3 fagel & feafa
wfer w9 rzEarl%I 3TeY, 7 fog o afa: =t
o STEOT A Y

TAGTH 1 AU = I T S Sl o SN
AT

=r x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

Wfedr +AB=r,, .. AB =r1,-T .

FOTH 61 30 = ABx F

TeEq:, I8 °H qa fog At &% fog foees afta:
T aoll o el forg € sEent feufq w frelk
EXG|| |

7.8.1 Uit @1 fagia

T A 3T, A ®9 9, Th UH goTeh!
(A T FeAuE oTell) B B S O o o
sTfee fow o foreht fog o 9Ra: =@ Tedl 811 97
ﬁgwm%ﬁ%@aéﬁmﬁw

-3, Saicsh 1 Tk IS S0 8 X T
TS F,, S T T & TR S & R W, 56
m#qom?fméﬂmwﬁm d, T d, 3Rl T e T
¥ S fom 7.23 W <9t T R

fa77.23
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I SHileieh A3k & W Th Hqferd e &1 9
foF oo W @l 1 WfafHa SR B AE Tl F
TS F, ! faadd feon & gumet 71 Tl 9qed %
fa,

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

IR sqoff Hqer H, strersl o ufkd: omeel oF W,

S SO T AN I SRM ST:

dF-d,F,=0 (ii)

YA : SHEd ST i YT T Semed
T[T T R OMCH fera ST 81 &4 < fof R 3frer,
W E HERA T IR TR S I T

Sdie® o TS H, F, U9 ®E o g § ol
IS BT ¥ T R HEd 1 el U TWH W d, IR
$T Y FHEA ¢| T F,, AE H ISH o {eTT e
TN 9, g B I 9 SR T gAE g
FHEaAr B

THIRT (i) I B9 3@ UER off forg wehd ©

dF =d,F, (7.32a)

M, ARXHR Rl ST = GAEXYAE ki Sl

ST IR, fhEt IR o fa e 1
7o oo X B S F/F, A6 @1 (MLA)
FHEA B

Fl d2

37d: MA. =7 =g (7.32b)

e YAE ST d, 1 s, TR-9S1 d, § e
31, @ AR 9 T 9 AT B 81 AR oY TR
T sifuss g9 1 o1ef i ® R 9 v 9 stfue WR
I3 ST Hehell &1 G- o e oft aoes 3d-fird
3TIceh] oh Fgd © IaA 3TUeh! el S| qakvs
off b STiIeTeh & B P 3 ITilcih] oh SBT3
ufEe ¥ gfenl vk & fau SHeh e, R,
TR- 9T, T SR JAE- 9 1 e Hifsu)

AT I8 Tl T <9 Fohd 2 TR AfE i =t
F, 3iRF, Iicieh o oo A &l dfcsh hig Hiv
TU o & a9 oft sl 1 fram o e ?)

7.8.2 & g

3MIH ¥ *T A A STI A gh Bl ST A B
R R Fgfea feran g o 7.24 3H W@ w1 TR
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famehemy & S o9 o W % §hd Bl TH
AfEfHd SRR T M S| aTell T w1 2l 3R
el St i S |k oot a5 ol F9 9R 54
HTh 3T T o THS | Th TE 95 G 4 TH ¢
Seer = of9a 1 9% W@ W ™ & RS A
R T Fqfera 8 ST (39 feafd # T w1 e
gufd: ifest ereen & T wfEn) | 97 Gaer fag T
o THS I o o (CG) B Ufet &1 i Seaty
T: TR I 3 M 91l T o G w4l ¢ foaeh
THR T 1 TS Ak Hqer | 31 Sl 81 S ot
7.24 ® <giian T 7, dfaet w6t ek w1 gfafwar 9d R
TR o ZHS o $el R M g % IR 1R faodia 7 8iRk
Y I% T Germaeen | &1 aref € gg goft
T o oft B1 eifer, SR UET 7 Eial d ST et
31Tt oF SO T8 Ueh AR ek S SR R ST et et
o THRO1 T o The W ogd | ol S0l Yol ¢ siiteh
THEh! U o R mg, mg.... s ¢ § fafe=
e | #wE W' R

N

e
k.
[ -}

v
Mg

fa77.24 T4 & THS FH UG H1 AE W G
FI| T H1 T T % IHS BT o 5
fauiRa #dt g

T o hS I o o5 39 YRR fuifa feman
T € R mlg,%g....ﬂﬁﬁwmqﬁﬁzm
T 3Tt 9 2

I r Tod 5 o wue foedt fioe & i
o1 fearfq 9fswr 81, @ 39 W @ a9 o 9 &
Waﬁ'a?trﬁﬁ:waﬂﬁ[ﬁrfr}migl Waﬁ?{
o IRd: Fd [eed aa S0 I B o R

T,=) T, =Y rxmg=0 (7.33)
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zafee, fdt fave & -5 &l 0 TF
firg & w9 § R B T § forgds uRa: five
1 FA [EEd ae AT A B

T @A € T Wil (7.33) ° g weft Ol @

T w9M € 31a: g8 Am-fame ) | o8 31 Wbl 2
#qd:, Yy mr, =0 | 9% fay fe feufa afcw ()
Teed S o WUel A U )| e SN 7.2
HIH (7.4a) o ATER A Y mr, =0, @ 4«
fog favg &1 $99M &= 8F =feul ord: fqug =1
Ted = U9 XU 5 Th € 31 §AR &9F | T
o e =i fR tEn safau @, iR, aeg
RR 31 BT € T @ weft famgent & forg g o
F THE 2| g TUvg a1 =g 8 ST o 3@ T
AN T qo § §W 9F o faU g 1 AF 98 S
Td e oh5 Td 5oA9M s el 81 87| Jel §9
o, 9 3 7T 3TN STFRUMY €1 SoTHH o ol Tocdl
Y F9 o 3 TEl T Te ko favg § soquE o
feraor W et e 2l

forg 7.25  SIAMT R & Hodd HT Tocd 5 T
FT FAF HT Tocd 5 G 3B A BT G
T T G BT oA acil HeareR 3@
R S gl

3TNM 7.2 W B9H e fafha, wwm, fuvei o
A ohs i feafd wa &1 ol wea:, afe fyve
faemer™ & ®, @ 6 fafu @ g9 Sk T o
T H R 7

o1 7.25, ™ & e 9 Tt erfrafia emehR
& Teleh o1 T o5 A i i T o fafy
Tulien B A% 39 T Werh i R fog S OA @
AeHE d A Y TERA dTell HeafeR @ T o5 o
TSROT BH 39 HEAER @1 AA, T Sifehd R o g
39 €1 Hoish ! fhdl g fog S B A1 C 9 ol
g1 31 < AR @l #1 Her foag Tee o g
rzsd T g fofer o g et 22 5fer =l fuve
Biel W € 2 1 3 faf W shen sormE o ot T
fepen S W B

b SerEvor 7.8: 70 TR et @it 4.00 kg FEH
%1 YT i B o A 190 § 10 HeH ™
T e-uR W fewt B e T R W 40
Y 1 3 W 6.00 kg FHAE H Th TR
AHE T T R-UR W A A WfdfeRan
Tl T UM B (DS B THT R THA

SATE TS el HH Hhd 21)
gcl :
R BN
Al — 1B
K, 1 : K,
v
N
fav 7.26

fa17.26 % T I AB ¥ <M T ¥ K, T K,
gR-uri  feorfa qoid 81 G & P T s
Td oleh T §e 1 et #)

2 3 T B & IR W 30F [Fd s G R
1 B 1 DS THM STTE H1E el AR AT 54
T o0t € TWAT G 391 o5 81AB = 70 cm. AG =
35 cm, AP =30 cm, PG =5 cm, AK,=BK,= 10 cm
X K,G=K,G=25cmTd W=5g % 9X=4.00
kg T W = <M T 9R = 6.00 kg; R, & R,
gR-4R & SMUR & eAfyereeq wfdfear o €
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BT o TIMIRIT HqeH o o

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

2 % fh W, Td W SsElERa: e s SR den
R, T8 R, HeAleRd: S 1 R M 2

Foff Hqe 1 Sfe | B dell oh T A i
gt fag foger uf@: smpol 9@ w6 9@
Ffaen @i G 1 R, IRW, % 0 e ()
€, S R, 1 ST Sf&Omed (SR €

&1 Foft Hqert < fere

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

7% & T € fF W=4.00g N, W, =6.00gN,
el g = T o Rl R0 g = 9.8 m/s>.

THIHT (i) H Afeher A Hiqeenfya & W,

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

AR, +R,=10.00g N (ii)
= 98.00 N

TR (1) § -0.25 R +0.05 W, + 0.25 R,= 0

AR, -R,=12g N=11.76 N (iv)

HHIeRO (iii) and (iv) ¥ R, =54.88 N,
R,=43.12N

I7d: -9 & MUR % Wfdferan =t &-

K, 55N @ K, W43 N <

3QIEYUT 7.9: 20 kg TFHE hi Th 3 m wall
Gt T FWuIfee e SR o §iel Fohl L fohTs
T 21 St forst 7.27 ® <9ifen T ], ghent e
o wel WfEaR & 1 m 1 T R 21 &R R

w31 o gfafean 9 FE Hifsa
gt
F,<—$B
3m
D 22m
NF,
IW
|
|
A C
F E
1im
faT7.27
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il AB 1 &faE = 3 m, 30 W I R I Tl
AC = 1 m, TEUNIRY THT & FIER BC = 9./ m |
Tl W oM o1el §iel € -~ 9ok Tocd ohey D T Jelt
THT MR W EoR 3R w9 o 9 9 F, T F|
I F, TR R Afer=aq €, Hifh, e T
TS F, ® QA el § foifed fma ST oweRar
2 —erfiyereed fafear s N TS S0 o F oo
F fof FAE 1 SaR ¥ g fFeer @ Yerar € gHfeq
Tt faen R 1 R R

TWHIAE HqeH o fau, SR gal &1 am =
FE T

N-W=0 (i)
T YR Afas 5 o o,
F-F, =0 (ii)
Ul He oF SR f9g A Ra: ol o W
2J2F -(1/2)W=0 (iif)
a7, W=20g=20%x9.8N=196.0N
(g=9.8m/s?)
T () ¥ N=196.0 N
TR (iii) 9

F,=W/4y2 =196.0/4+/2 = 34.6N
T (i) @ F = F, = 34.6N

@ F, =F2+N? =199.0N
I F, , &fst ¥ o HI01 ST &
tana=N/F =42, a=tan"(4y/2) = 80"«

7.9 SIS Ul

TH Tedd & U8 Seold #X g € foh yoll T
7 T TR0 Tfd oF THIR & It 39 fov
¥ o9 Tl ¥ & goaRfaa €1 59 Gaw ¥ Tk e e
H1 S A aft I 7 R qoff afg 7 gommE &
THGed MV 1 87 T8 U 1 ST W A A
T 37 faa=T w W AN WA o fau g9 had
feoR @181 o uftd: ool R € fomR wi emed, goiq
FXd fyue %71 Tfasr Sof o fau =5l 9 il H
Sd € T feer e1er o ufta: oof i fave o1 9o+
07, Teh IR 99 T =erdl 8 (3@ T 7.16) | 31X
S8 ¥ 1, g0 R feord w1 1 W o, S SR
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(7.19) SR B, v, =r.o 1 T FHU H Tlast o €

k, :lmivi2 :lmiriza)2
2 2
Sl m, 1 H 5EEE ¢ five w gt st et

K 39%h JUeh-Geh U i Tiasl STl 1 4 2l

n

K= ;ki =%Z(miri2w2)

i=1

&l n T4 & el HoI w1 GE&A 21 A6 ¢
o T FHU o T T9F § 31d: o F1 I0-fog & 9
ferTel T €1 @,

Kzla)z(imirf)
2 i=1
7Y 3g Ty i sifiaferd & aren T 1 e

Rt e € foresht 1 Sigwa el 2 SR o
SfHRIHT &

I=% mr? (7.34)
i=1

TH YR o5 |

K= élw2 (7.35)

oM < fof gr=e [ il 9 o i ) AR
& w1 ¥ g fave SN 9 s W A §
forgep wRa: five ot T $1

G0 (7.35) BN e FUIH i fave i st
ol Ht WA (RIEAE) 1w fyve @t fad

ot K:émvzﬁwﬁfml T2l m fave =

AN 3N p ST T 21 BT o o (foret feer
187 o i o T ) SR W 9 o (W fa &
g o) 1 guqeddl B9 TEe & S €1 o7 T
e ¢ T Sige et 1, Wt 5eae ot st gege
2?1 (feer @187 & ufi@:) s o Siged ol ot yfireht
I HLA © S G T H 5|

379 B9 GUIT (7.34) § <t TE aRemsn 1 39
T W feafei & sie st 90 w3 o faw &8

) R 3N SoqA M o T Tad 9ol
foem SIfST S 99 ad |, 9 = 6 9Rd: o

IV A 9§ YO FR T E| AT T TR A
W2 3T 218l ¥ RSU R ? 3R v = Ro=el 9 =erdl
2| THfIT THeR! TfaS ST o

K =1M1)2 =1MR2w2
2 2

TR0 (7.35) W Gl i W EH U € foh e
& fau 1= MR?

A
1
|
1
1

@)

M2
®

M2
®

|
|
|
|
|
1
C
< U2 >

N

U2 >

fera 7.28 ZFEM & TS WIS @ g, | a8 »t 9, o
[T & 5o %5 © oRA arcll gt olars
o e A8 & URd: g9 @ 8l e &1
Pl 5T ME

b) ¥, TH 1 TaE HI g, T FHAAE hI B
o o < gomE @ 99 T e ) faEr
F1| I8 T 3696 TAM o5 | Ol B oh
AT 217 o Ufd: TH @I ? (1 7.28)1 T&F
THEE M/2 @18 9 /2 @ W R sEfen, @
ST T ST 30T BT,

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

3Tq:, ST oF 39 SIS 1, FFHM h5 § oIt
B o TEEq A& oh URd: S ST

I=MP/ 4
it 7.1 § g guRfaa fafia R o fiel &
fafyre srefl o oRd: Siged ol sheret fw @ €1 (A
Al o I 59 UIIYEI o & T TR §1 T Y
7ok fawg o =4 wae § w_il)

Hiifer, Rt fIUe 1 SomM, 3Teh! T T
¥ ofedT 1 gfekier w7, 9% STh! W i ok
SIged 1 WY ¢ IEH YhR, & TE 187 o id: Sewd
ayrepof, spoft ifd & afte =1 iy e €, ord: sheh
fiug o Suff STge 1 |19 /T ST Hehal €1 39 A W
Tg &ty el @ fo fondlt fyoe & fyve o fafe=r o
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wrfioit 7.1 fafere atel o ufta: g9 Fafma smer & fuvesl & S amgut

R =1
39 e

o 31e1 o eMmdel foRE YRR srafier €1 serHH i
T fave o Are sEE 1 i feufd SR fafoar
& SR fsl wtar 21 foRdt i eter o @me spofa
#d 38 fIug 1 SoomM o wehR foafd © 59 T
oY % ®Y § 89 T 91 Urad gReid w §, fo

2020-21

IRYF o FEd B1 e fave & See el @ik
Hel FAUE U Heifed 2l

groft 7.1 9 B9 3@ Gohd € fon @ft fyoel o o,
1= Mi, STl I 1 fam o€t © S g 11 7em fag
T TRAT B oF AHIed A o AT k2=12/12, J1Aiq
I = L/\12 | 38 YR IR =iehcll o 3Heh oATH oh
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uftd: Sige el o fIw ko= R/21 ko fug @R gofH
3187 1 Teh SAMHA 707 €1 T TRYF 527 el STl
B ol 3787 & URa: fahdit fyoe T aRyEo e s1e
T T T F R T R R gore gyt faug o
S o SRR | Wherd: feent Sige e, € T sty
o ufiq: five & ardfas g ol % SR 2

31a:, foreht 33 fave o1 Sig aTmepl, Sweh govM,
3Tk SR Wd STehfd, HUM-HAY o dRa: 8
S o faavor oiR 30 e1et @ feorfa e Rfarmamg
W fAsft e 1 gl (7.34), § @ T uRm
% YR W g4 0 39 fehd | 929 Tohd € &
Sied Ul 1 fada ¥ ML? T8 $Heh SI 9
kgmz%l

et fave o HU o SIS o HY o €9 H 39
T TEeul AR I o ogd | SR S9E €
whdl @l et © W Tfiares @ wed § S
oIl S STEUl oF RO AT Tk S8 ohi I
T ame 9iadd T8 89 <al TEd fa efR-efR
gREfdd el ®, MEl e WI-Wrhl @l werd
AR 9 W IR A % fau gar smeeE 8
St 21

7.10 TS Td GUIAT 31e o WHI

Se ot ¥ St ¥ IwEh yHE ¥ Tt &
AT 28l 1 THE S IR o Frafid sTeR o
fquel o g AUl A1 w o T 39k 9 WA
SR HE

TS 38T R THT

Ig YU BoAhR fIUel W AN gl 71 AeeR
Tkt 1o gen T T =7 fyvel w oW @ @
et dier o= famret (anfr oferd, iR
=) &1 gor ° 9gad %4 8 fa 7.29 ¥ 39 yHg
1 <A T B SH HeH € T g9eh a7 @

<V

fa77.29 wad@R fqvel & foq amaq ssn @
YHT xTq y g9 aod H § 378 & 3R
2-3787 3G T o T &l

o 7.29 § U woeRR fyue gl T R
oo aa ¥ fea fesdlt fag O W d@ & aweq,
7-3A% B| HeIsh o qd |, 3N z-319 ¥ W, i 0,
Y O g2, A WER oo e § S s Wl
x -3 3 T I y-3787 T 7 81 99 T el
g fom,

L=1,+I, (7.36)

ST, YU 1 Toh SIS GRT ST e

3QTEYUT 7.10: T IAThR Thdl hl SIS ATV
o et =me o afa: @ g

WA

v

X

oTHeq e % GRA: fHEl weik # Se Y fg7.30 oG & 9Ra: Al w1 Sew ST TS

woTe o ad d ed {1 araq 9 s1el & IRa:
FIq SIS N & I I TR g

S s @ ToRdl, 76T 3 oEaq 3787 &
Rd: g Sgvf & Tgl 7l
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ge7 H WA 2 Fof Ferdt =andlt 61 Sigd oepol, STk
5 U A SN 3Ueh dCl oh oreed 318 o URd:
= MR?/2 Bl €, ST&l M =iehdl %1 %9 3R R 36eh
5o & (@it 7.1)

Tehdl 1 BH HARTHR U G Hehd o Ty
o el 1 YT 3Heh fore @ fehan S gk @
St forst 7.30 o @it T €, €9 =hdl % s O W
Gt i TR e 318 x,y,z o B ST x T
y =kl o el § € SR 2z Tk oftEe &1 oFed el
o JHI o ITER

I=1+I,

379, x?rﬁ'{y aﬁaﬁ%ﬁw@#aﬁﬂ%
R wufufd o foaR 9 Yok =W & ufid: Sed
3T 1 A 99 BT AM6U] 371d:

I=1

37d: [=2I

W I =MR*/2

[.=1/2=MR/4

31q:, fordlt =9 o 9Ra: IRdl 1 e ST
MR?/4 %1 <

TH! YRR 31T Tl o 1 St e off 38
et =g o aia: T FR Thd € g2 o
ferelt S semTeRR fuve & forg o «m] &1 wehan @72

FHFETT 3Tl Rl WH

I8 T, Y% fuve W oR] g ], 9% 9% fwdr o
MR 1 = A 71| A fFet fyvg &1 Sis e
ITF o R W TORA aTelt 3187 o URd: 9 @,
39 18 o AR fRE T 9 o uRa: Sied
0l €9 T YT HY WerIdl ¥ F1d R Tohd g1 70
T YHA T HYA T <M, T STUf T&T | qefa,
TH TR o T fefaal § on] e e ik s
W TSI SYAINT T2 & S| T9T 1 oA 39
W%:

ferdt fyve 1, fordl 3187 & TRa: Sl S,
3G I & FUR & S fUUS & FoTEA s q Yo
At QAR 3787 & 9Rd: g 1T Sge ol Sk
five & geormr e 31 S18il 3 e &1 54 o & %
TIReT %I S d e glar &1 st foh o 7.31 |
TN T R 2 T 2 S WEERR 23 € ek | 6
T a Bl z-311 fave & Fo@HH = 0 ¥ TRl €1 d@
AR &l o T4 o STTER
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fer 7.31 GEARR 3767 &1 T991 z T z' T GAAR
e & foeb &9 &1 g a & O fyvg &1
Fo7AH &% 8,00 =a
=1 +Ma? (7.37)
SET [ TS [, TN z TS 2 378 o UNA: SIS ST
g, M T9ug =1 gequ @ 3R a < 18l o s Wi
o 2l

ISTEI0T 7.11: SA9H M, 3R g | aell g
%1, 39 AW o qRA: SIS A0 F AT S
3ok e fRdl Tw fR 9 Terdt @12

g7 M SoOHM 3| S 1 B 6, 3Heh SoHHM
5 W T oh T e arel 3187 o IRd: S
aepof, 1= MP /12 &1 THMERR 31ell 1 99 e ),
I'=I+Ma
a=1/2 ™,

12 1y
I’=M—+M(—]
12 2

M
3

T WA €9 U 3R TH A4 fafy @ of S
Thd B, A B0 I 1 SH B & 94 fag o ufid:
Stee ol T ST of FrgeRt 5omM 2M 3R e
218 39 YHR,

4 1M

I'=2M.—x—
12 2 3
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3TgYT 7.12; Tt 9act atd i IRy 9 T3f
@1 S g2 3R THeh qol | € feed et o
UfE: TR e T FA 22

gel

I1d o 9 § 39k S it TS T [T 39eh A
o UK B 37 < GO 1ei o e BT R A
g H BRI B FHARR S1E 1 IR o @t

MR? 3
I =1 + MR? = —— + MR? = = MR?
a3t Y R 2 2

fa77.32

7.11 37T 3T F URA: g UMl Ticeht
T Ted ff T Tfa iR st wfa o <
I o Heohd 13T 21 STRE0 o fore 7 fo wiviia
&M @ 1 O TG F G Jfre 7 S W oy H
TR TG | TH 39 TAAdl i 3T 9gHT =ed
1 U T THI B ST ferere erer (fRer) a1 o
R U T g HifHa Wi TE T % fae e
Teh WA=A-hIfe i STATTR AN AT SHHT AU
T o U ohedd Teh A =R o fageme =feu)
T Y T H TR0 o G €1 T8 SN heael
TS Tfaekt & Feifud 21 T fomm w1 IR 79 e
3 H gafad &

I H, for fordl goiF & gu fave &1 wivia
foeee 9am o fau s 39 fuvg W $E sUPpa
foan on (fe 7.33)1 59 qa § 9= &0 fd 7 @
ITH 3HHT FIA foremd @ & Tequi fuve i1 wiviE
fereenae €; 0 ek T e @ A s @, foreent =@t
THX- 8 o od € S fag P TIfd o ol o feer
x-38] o TR W@l 1 e < o 2 - 31y sui-arey
2 S HU P Y U H qA x - y A b GHAR B

fod 7.33° ¢, ff <@ TN T =0 R FA
foreem T 71

T A8 off A W fF Fioig 9, 99 & Wy
0 foreng ® 8 ol giedd i < g1 A,
= dO/dt | = ¥, TR 9 oo ere e R,
HIVE AT o WY AR HI TWE FTER HE hl
HAETIHAT &l ¢ HIVE @1, o = de/dt

Y5 O idewt § YgE g STl U, wiie
e (0), IV AT (@) TS HIVIA RO (o) THHT:
WA S TMaeh! w1 ARl @i fowerT (x),
@ AT (v) Td W @10 (a) & GEGed €1 99 (A1
3TR) TN oF qed TIMIA0E I[E Taeh! o Tl
ECAS el IC I

v=uy,+at (a)
X =X, +1)0t+%at2 19)]
v* =12 +2ax (0)

el x, = IRfTh faweme™ e v = WRfaw 9 ¥ =
‘“gRfeR’ w1 @1l € ¢ = 0 W TR w1 T
Toh T, STeR) ©RUT | HUM I L g o] ok

e 315 ooff fqent o SER B
w=a0,+at (7.38)
1 >
0=0, + oyt + at (7.39)
IR’ = w," +2a(0 - 6,) (7.40)

et 6,= g e fave 1 yRfe Hioie foem €
T o, = 70 five 1 yRfas Svfa 37 2

feor 7.33 fowdt 3¢ fyve &1 &ivig Refd aarmr
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3GTEYT 7.13: A TH51d o STHR T FHIR
(7.38) I Hifoq

Z67 : hIUNY @R §EE 7, 37d:
dw
Ezazx?ﬂ?ﬂ (i)
TH GHIEHIUT ] THR A i T

[0 :J.ocdt+c

=at+c (- oa3ITK %)
t=0, a)=a)0(ﬁi’€lT%)
HHHO () ¥, t=0 W
(1)=C:(1)0
31?[:(0=0ct+030,~_rﬁ6|f§aﬂ'1:|'1w%|
IR @ = d@/dt F S Hieh §H THIH
(7.38) 1 THIHEH HT FHIHT (7.39) W T Fehel
&1 F8 St Wol HehI0T (7.40) 1 gt €H SToh
e ok Ty sigd € <

L 3QTEVUT 7.1 4: SHEIZA 51 1 HIvF T 16
Yhe H 1200 rpm ¥ FGH 3120 rpm & Sl
21 (i) 7€ A gY foh 10N o7 A Tl €,
THHT HH A IS (1) T FHA H 3o fohe
EECRSSUICIRY

8ct
(i) ®= o+ at, e o =rad/s ¥ R THH
yRfe Hivita 97 &

®, = 2nxrev/sﬁ§lﬁmﬁaﬁ'ﬂﬁﬁaﬂ

27 xrevs ' H VI AT
- 60 Hahe /e
27x1200 rad/s
60
=40r rad/s
T YR, @ = rad/s | 3ifaq Sioig 3w
27xx3120
=" r

60
=2nx52rad/s

ad/s

2020-21

=104 ntrad/s

w — ),
- HIUY ©RU, a= : > = 4n rad/s?

3 I HIVIT ©ROT 4T rad/s? %I
(ii) t THT H RN foreem,

6= a)ot+loat2
2

=(407x16 +%><47r><162] rad

=(640x+5127x) rad
=1152n rad

. . 11527
IR H &A= or =576 <

7.12 3TSA 3T oF Uia: Uit ekt

aroft 7.2 ® W Tfa 9 geeft afyE o s g
Toit Tfa 1 Geged IRE g & W 2 e
STIRT H 9 37 <M1 YRR 1 T st Y5 skt 9
qor &1 21 ed gg off war ® fop wpoff ofq A Sew
MU a9 ST, W A o ShHel: FoAHH Td
Il 1 faffue w3 €1 98 "9 S o 9% grof
T U MU o= wAqed o fowa § STgAN o o
Ak wfed T 71 S ok faw, W o
T = F dx | 37q: T 3791 314 o gia: Foff 1fd |
FE dg B G HiH TH A & T8 W €
& dxoh T TR 2 doUE Foh G R ¢ B1qenfy
Tg eravas ¢ for Tl * 7 gaa, v fame o
TSIA YR W YfasSIud &1 S| 3T 89 I&1 HLd 5
® #

oY g foh B0 AT 91 Y& A, TH 379 3787
& gRa: Uit 7 & T TREAFIT BT SIR & feamr
v 21 Fifen o1et o 7, g o1 fae=m o =t
ST TS IO Tl oF T8k TR Taal W &
foaR T 1 STEvTSRdl M| had qg! e fUve
1 O FA T A S FT 31 F ATt Teh
31e1 1 IEH! L ¥ AN 1 FAE B S| BTeAih
T AL Foifl TR o STE0l oF 39 T & Hgfed
Y B ORISR I ST I BT it 3787 Rt Ferfa



wu o TR aen goit wfq

173

T @A o foTT SRR 211 ofd: 3 ifyceeq 9
ot o el W foa H #5%d 1 Siewgehdr e 7
v | eH e fomr o o & Stereeehdr 8
(1) f7e W ™ &E 9 9 9a S gUE AN o
o a | €l
2) favg o woi ot feafq-afeen o haa 9 a9
S soi 18t o e €
T g 2 fF el oI feafa afen & s &
a@mmmﬁ%ﬁmﬁaﬁﬁaﬁw
Tl 8l

o MUT gRT TeRam Tam el
yl
K F,
\
\}
W
P, Lo -7
dsy/ -~
P,
d
r‘\
0 >
C x

fer7 7.34 T S=cT 787 & GRA: g7 4 & forddl T
W & 9 F, R {31 77 &7 | &1, 78 T
feerd a5 C a1t g9 R =Tl 81 =9 PP, (ds)
U7 HT [AETq arar g

99 7.34 5 TF 39a 218 o URA: FOH H Th
gg fuve <yifan T B YU @et, z-1E , S gD

AT |1 S HW TqE T ? 'Y Al 3

Tl T TR T Y Sewaehal € S 2787 o Sifeiee
da o srafeed 21 favs & frdt %o w, fmet feafa
P, ¥ XM T €, UF 9@ F, TR ¢ Foren foe
181 o fereEq 7 § g1 giaen o o aw swh
X"y’ T FE 2 (I8 TAR T8 K ad & 8)1 P, W
feora o1 r 592 & 99 W Ter © o s ot
W E;CP, =1,

At FEI H, U1, P/ UEH S B T FU
o oI ds, &1 9RETT ds, = r,de ©1 S fw fot
¥ fe@ran o 21 gueht f9n 9w o Tt Y@ o e
g1 F W 9d g T w0 e -

dw, =F,. ds = F,ds, cos¢ = F,(r, df)sinc,
el ¢, , F, 3iR P, W @it T vel ¥@n o o= o
FM T, ¥R @, F I 1 OP, & WA i E
¢, + o, =90°I

T fag o fd: F o %R0 9« S0i OP, x F,
Z10P, = 0C + CP, [f5 7.17(b) 3w Hf OC 1
o FRE 7 THH HRO §A 0 W FIER FE T
ST & Bl F, o hRU GO 9 SO E
1= CP xF; I8 §Uil o1& & oTfewr & T THah!
TJﬁCEITUT'L'l= r F, sin o Bl 3a:

dw, =t7dé

Ifg favg |t 9 Afvs 9a w1+ ® &', @
39 WAk g fRT T wE i Sied 9 fuve W feen
T FA wE W s fafa= Sel o wRO a9
W{Uﬁa‘?qﬁm’“ﬁﬁq,ry... Wﬁ‘{@@ﬁi?ﬁ

dW =(z7, + 7, +...)d6

WO 7.2 TAFAE T gUit Tfq st o
[ dmmle 0 [oe@omEunw g |
1 Tz x I Tz o
2 AMu=dx/dt FHIT AT w = d/ dt
3 R a=dv/dt NI @7, o = dw/dt
4 TIUEAM el ATl 1
5 9dF=Ma qe A r=1 o
6 HFdW=Fds HEW=1do
7 TS e K= Mi?/2 Tfest Sl K = [0?/2
8 WK P=Fv e P= 100
9 W 9 p=Mv FHIUT FHTL =T 0

2020-21



174

sfiferant

IR |, fF 9@ ool & S A A 9a
AT FHUI W o © €, TR /0 fagem do
Geft ol o foIw wWE {1 3 S| R T S9N %
RS ¥ gl T o, FAR fw 9eft 9 Sl 2-3187 ok
afee gureh €1 ord: et o el b1 aRwn ¢
o A A % R ¢, ¢ ... % S
T o R T AU 1= 7+ ¢ + ..., T: TH BT
Thd B

dW = zd6 (7.41)

T FHIH T 319 18 o IRd: FAd fave |
T FA a I el ¢ o6 BRI foRal T FE Faran
21 Wdig fq & G gl

dW=Fds

T ST Jodl T E ¢ WHIHT (7.41) o qA
Tell 1 dt ¥ fawfsa 3 =

dw  de
——=T— =10
dt dt
qd P =1w (7.42)

g et vIfer o foiu HeieRtor 81 e 31
o aRd: goit 0 | wie oF 39 FHROT T g
g fq o w1 TR P = Fu 9 % Gehd B

T qUid: §¢ fave § fafa= woll &t & o1
Tfq &l BT 3Tq:, SRl o SEl §R fohan T R
formafia =& 2ran aRomaEy fave &t 1fas Seil aedr
Tt st 21 fyve W feu u e w1 ey, g
(7.42) N WIw Bt 21 36 < ¥ fuvg &1 st S
B e R e

g(@]z,@d_w
at| 2 2 dt
&1 Ad € fF 999 & Wiy fave w1 e sl
& wgeran A1 ok fave &1 gerd feer Tear € qen
fiue gg o1 Tedl ® 3IN sheh el i ovet ah feurfa
TEl el
9, I a=dw/dt, @:

2
d (Ia) J=Ia)oc

dtl 2

F HE DI R H A ol H gig F X H
TR T TR

= loc

=1 (7.43)
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G0 (7.43) WX @A Tfq o faw =ed &
fadtr FPM F=ma @ frerd st 31

3k o & S8 T fyve | W ©Ro Sa S
€, 9o Sl W I RO YST Il €1 v
@R, ARG et el & gEEu @R fivg o
ST vl o FhARI! B Bl 39 TeY | Tt
(7.43) i, TH 39 318 o IRA: IUM oF @ &m]
B o = 1 fgdia from, %e T 2

D SeTETr 7.15: T g Al Uw T,
20 kg $HH W& 20 cm 5o o Tifarers afed
o 9 T U gg 81 T R 25 N 1 THaaH
FU0 g @ S@ § osen R e 7.35 W
geitan T #1 g 9fedn TR Afes o ™
e e § Toen faafin o wig udor 76 2

(a) TfEd o IV @RUT T TOMT St

(b) 2 m T&H G dh HUU g g TR T
FE A HIfSQ

(c) $9 &0 W Ufed i TIfast Hell A1 Rl
Tg A & afeen 2 § T 9 e €

(d) 9T (b) T () o 3 i ol HitaQ

g1

M=20kg
R=20cm

Vv F=25N

a7 7.35

(@ 38 faC Ta=1
9 o0 T=FR

=25X0.20 Nm (R=0.20m)
=5.0 Nm
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R [ = 7ot 377 & Ra: ufed w1 Stec St =M§2

_20.0x(0.2)?
e
IV @R = 5.0 N m/0.4 kg m? = 12.5 s2
(b) 2 m & @eH | fwar T wE
=25NX2m=50J
(c) o T @ ifqm sroft o 21 9 ufed 1 wfas

i 4 gf afg =, 1o?

e Ofean formHreEen | A YRS HE €

@ =g +2a60, w,=0

T IV ToReae O = @ielt T Wt i clare/afed

EARES|]
=2m/0.2m=10rad

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

= 0.4 kg m?

s s g@:%xo.zlxzso:sm

(d) T SW TAA ¥, Il ufEd gR ww Tl
Tl = et gR1 o T | wRl uo o wmw
Foll 1 foeisper &3 & gom 2 <

7.13 TS 1Y F URA: YU il Sl SV T

3TAM 7.7 H, T &I o ™™ o SVl e o
faug o wgr on U9 79 7% W €, fF et fag o
qfd:, 0N o (™ o e RV o H w9 6
T B a1el IRedd @ <X, 39 e W 3 fag o
ufa: fofg TC et aed aet SOl o SeR Bt 81 5
el el 9 ST I B, a1 TRE #1 Fd Sl
T TR T R

376 H IV HAT T AT, Teh T 3787 &
uft: oi o fafere Al § e wed &1 n-sol o
T2 oF el IV AT i ATH FHIH €,

N
L=)rxp, (7.25b)

39 TH UEH, UH T 3 o Uid: fRdl 3¢
faue o HviE o W faarR 31 9 FHHT Sl
WeAdq 951 § o TR fqus o |t =oif & foau
T Sie e den ¢ five & fau L o< &

Tt 01 o U, [=r x p.

o3 (7.17b) 3@ PR wd@ awg ok fRdr
faftre %o 1 frafs ofew op = r 21 o o
r=0C +CP (Hifh p=mv)

1=(0Cxmv)+(0OC xmv)

P TR U1 % @9 3 v H IREW v= or & 5@ 1,
CP & STeTE o1 P %1 S[ufl 3181 oh oieferd it &1v 01
§N S T < o fog P R Tt 3@ % S B
qfe 71t o o B0 910 X Hhd ¢ B CP x v
T 3787 o SR 1 IO vt (S T 2911 ) I
T wiew k% e o w W
CPxmv=r, (mv)k
= mrlwk (v=or)

T YHR BH ™ Gehd @ T OC x v TR 3781
AT €| TR e (A 2-2187) o TR 1k o
¥ 1,9 H W

I, =CPxmv = mriok
qar I=1,+0Cxmv

o € f 1 3R e o WHR § W 1 T
qe=Iaen fRE wu &1 wiviE gem yuit 1w ok
afee &l e € ereffq emEvas T 19w @
TH-SW o AR B W 7fd § 399 9 a9 9
TOHT o | @ TG | R wU o p A v
T T S o HARR B B

R fque 1 HI0fF Hell JA A o T, 0 36k
Gt o1 o fog 1 o6 Al S A (H A= 1H
n & W@d g

L=)1=)1,+) OC xmv,
2-318] oF 3T AN T L oh HI<hl hl TH L,
deT L, © <9 2

L, =) OC, x myv, (7.44a)
el m qefl v, i S 01 o FSAHE q1 AT 2 T C, F
g ST T 9 H hE B

LY, :[Zmirfjwk
T L, =Iok (7.44b)

z
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sfiferent

TRl (7.44Db) TN9faS ®Y ¥ AERA €,
Fife @ FO T A& Y oo 3 1, 7, T g e
ﬁqﬁH:ﬁEWWW@I:Zmﬁ%I
®|HMT L=L,+L, (7.440)

Te fuve, 9 W 301 39 o ¥ e
forem fepan 2, 5ot s1e1 o afta: gafia € ereq, o
378 STh1 THT el W © Uk €1 39 YR ok fuved
% fae, iR 1@ oC, & W Y&® v, o g H0T 6
fau C, % a9 g9 &%, FW F W W |,
—v, T I T F B 2| TH UHR o HU-FA
F L, " A IEH A B aRemTEEy FHhd
fyuel o fau L, 9= B 21 e

L=L, = lok (7.44d)

34 fiuef <h fore S ool s1e o afa: wafda T84
%L # L | safee L =i o1er o erfeer T g

Groft 7.1 | A1 Y o Tohd € o TR At
HL =L, A0 &l g

Y, GHIRIUT (7.44a) 1 THI oh SR W
ST ¢ FTF k T TR 99 © ¢

d d .

E(LZ)Z(E(IW))I‘

I (7.28b) & 3TTER

dL

E=t

S foh ST el s § <@ € U TR e
9fa: Foft fave o fou aea o ATl o had 3l
ekl R AR w3 *T avashar © St qoff o187 ok
W € W 1 = tk IS L =L, + L, TL_FH1
faon (@fser k) o™R 2, TH 3R @18 o ufa: yoff
fave & fou

dL,

=7k
i T (7.45a)

dL,
dt

3 39 314 o 9Ra: HUft fuve &1 o=« A4 o6
TSI HIVTA HoT KT ek SR B HF L, =Iok,
TR (7.45a) ©

BRI 0 (7.45b)

2020-21

i(Ico)=r (7.45c)

Iz Siged ool [9wa & | IRafad T@l g €

4 10)=192_ 14
dt dt

3R gt (7.45¢)

7= Io (7.43)

HE-TAS ol Hael T Jg THIHT 89 I8t &l
I Y oh B

7.13.1 RV HAT T I

19 &9 7 feorfq § € fo& ot Ham o e o
fagTd 1 TREaeh 2 9ok | TH 3T foe=r &1 T
39 Y oF qRd: HUM do Hifhd @l HHe
(7.45¢) ¥, af% =1 571 ot 9= @

L = Io= 3T=0% (7.46)

wafa fyvel o forg, @it (7.44d) 9, L %
TH WL AT & (LAA L HAN: L I L _h
i €) |

T oT9d 3 UM ok foIu THERO (7.29a) FI
3 ®Y & S HIUNT HaAT oh TG T AT
SRl Sl &1 HHIHT (7.46) TR ek SfieH 1 sgd
ot feerferai o STERh 21 e1o st o @ et e a1y
TE AN Y Wehd €| Tk A hEl W Sfeu o
ot HE TfEn o W i S ¥ W IeE Fam)
310 i 9 few fof 9 i 1 a9 SAT) S&fh
Sl AT FIVT =T | ¥H E OBl AT et
&ferst feeem & Sz P RO el 82 v Hioi
<Tel 512 St 81 A 219 7oy syonen w1 fh IR ok
I A A g = R 9 9g S 81 98 T
T fafy & foad wofle g9 1 o ww g
If ol o een § v TR @, d FE hl
UM 1§ oF URd: i o 9 STEUl gee @l
WM 37: Iosh1 TH f70d T1 qeneti 1 e 9 T
3181 o UNd: [ 9g ST, UROTTEEY v o o FH
Bl ST STst Sl TRR o T o o fauda fifeefa
T BRT
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o1 7. 36 (a) HINT AT S G HT J9H| TS FAl
R & AT I gt F YRR & T
A &/ X It 2

N

fers 7.36 (b) FHAEIST 3797 Fcll 94 H FI01g G o
e &1 &Y wd g

Tk Y ] T AR T TMarEr 36 faga
1 SGsl 9 S &1 THoh el Thed iR WRd1
1 Ife T Tae W9 T W IS R gOE w

@ 3 39 fogia gaft o STHERE Urevd @
yeeiH i B

7.14 S T

AR < Sfem o @i ugd At gt am
Tfq el Tfd g1 JaEE § TR B9 ol gt
ufgdi @t T eiefe T Bt ]1 §H, STl ST
HHq Hag W gehdl Toh gehdl (A1 de) | S|
T I AR Teil foh wehdl o fheel gt 81
91 A I g3, foh forelt &101 W, =okclt oY et o
oe forg S g o Gueh W €, Hae W forreen 7 )

=7 TeS 7 ot F o Fr wief TR
TS THIOT 1 HASH 21 B9 S fo ol o foret
T 1 T I S8k SoAHM o 1 TITd 21

fa7 7.37 T GHae 9a8 R & 9%l &1 (a1 f5act)
e Tl & 3§ o foet ot &1 W =it
®1, gAE W Gk fog p, foRmreeer @ &
THA FT FEHA FF v, I G T B
T C T oAt 378 & GRA: FHINT T o
T gui7 @Gl &1 v, = Ro, T& R FHdl H
e

T, v, FEAH o T O SR SEfET =kl hT
AT o B Hifh AR T hd Tl v
FATE S TR ST s € (7. 37), v
fag C 1 a7 2| 7€ THAA Wag o GHIR B Wbl
it woff 7fq, ¢ ¥ oA arelt Tafhd o1 % aia:
q: =ehdt o fREl fag P, P, A P,% a7 & qA
FIIF - T W o v, SR GE O
Wi@ﬂaﬂvrl vrwqﬁqm%vfrw,\_rlﬁw&ma?
W:W&WWW@T%@TrW@Tﬁ
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F ¥ (A C W) Th 21 v H R C SR fag
firetr oret foreon wfecer o e €1 ot (7.37) H forg
P, %1 9 (v,) 3R 30 3T69d v T v, 39 T 2|
v, P%W%lﬂ%mw%ﬁv
PP, é?ataaa%waapﬁgaﬁawﬁammé?
Wi@%ﬂl’c&r&mgﬂﬁaam%l

P W, Y0 % HRU T o v T o
v %Wﬁqﬂﬁﬁwﬁ%aﬁ?%u-wa
R 5wt 1 B 81 7% v fR Parcaﬁmw@
formmaeen ® €, Wi FwA T F o - Ro| 3: foreft
Thdt (A1 o) ﬁﬁmﬁuﬁ@zﬁ%wﬁrﬁ
I %,

v, =Ro (7.47)

TETART, T 3719 A% gT Tk =ehdll ok WY fog
P, % 9 (v ) 1 IRAM T v_+ RoA2 v 3R TTH!
WWW%W%MWM)WWW
ﬁ@gﬁ?ﬁmwﬁrm{eﬁmaﬂaﬁmﬂﬁm
Bt 2

7.14.1 TNt T i Tfast et

TR 2TTAl 1A Al T i fque &1 ifast st
o oI =Sk U A 21 dlefeR Tfd i it e
T TR T it et 3R ol Y Tifast St o
Yok foRal ST Wehdl €1 € HUN o 1R o 3M
e Tkt @ fafire feofq €, fmer orqar &a
frerm =t Tifast et (K) o1 S| o oht TIfdaSt et
(MV?/2) IR 7@ o Se9uM o o ufid: Tid
TSt Soll (K)o 4N o &9 H 3Ed §1 a7efq

K=K'+MV?/2 (7.48)

B 39 oA9% GRUMH 1 HE 3 g B, (e
A 7.31), 3R =ehdl >S9 gg Tavg &1 @il fd
o fafire A § 58 @ L o &1 SoIuH o
TSt Setl, TUUg o TAMIGROT i Tfast St g1 S gHr
qr‘ésﬁmwﬁmuzm/z T W@ m 3¢ fuvg =1
TR € M v, FEEE R I M 2| A fave
T FHAM = o Ua: ol 7 T 31 K T et
it 81 T I8 fave % o, K =1e?/2 T, 5T 1T
Wl o1 o ufia: fave &1 Sig sl 7, S
Fﬁ?T Tfa w =kl o fow fuvg w1 wmfEa
et 2

fe elefier Tifq o favs o fag
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difaent
1, 1 5
K=—1Iw +§mvcm (7.49a)
I = mie gfaeenfug ¥
1mic*v?, 1,
=——2+—ml)cm
2 R 2
1 Ic2
0 K=§mv?m [1"‘?} (7.49Db)

THIIUT (7.49b) T had Fehdl 91 9 o fag
SN Bl ®, XA 39 o A1 Tt ok forg oft @ femen
ST T B

P servur7.16. : 9N fave e Sem (aft wee),
T 319 S 3R Tk 39 Tell, Th d qel |
fo fipael el ifd e €1 o fearmmmeeen 9
T IE I 21 gl fyuel w1 et s )
A 1 fUUe 94 a1 o U T Fa9 ok av
T wgwa 22

Ze7 W UH ofd € T died % fuve & S wifera
€ @1, =0T SN S RO STl hi HIS I el Bl
37d: 94 1 W e H A1 3F | &g fefast et
(m g h) Tifast Seit ¥ gfg o SR gt it fave
ferrrereen @ fd WRY HYd € eh gRI SYersd TS
Fofl zHaT sifam Tfast e % SUeR g1 GHR

2

1 k
(7.49b)@rK=5mv [1+—] &l v fyve (o gemm

=) 1 3AfaH o 2l
K 3R mgh &l s T@H T

faT 7.38



wu o TR aer goit wfq 179
mgh=lmvz[1+k—22] _ |4gh
2 R V 3
) 2gh et o e ke = 2R?/5
Qv = —5 =
[1+k2/R2] -
v 2, i o el T B Rive & gerEe W vwa/lg/s
iR ==& s
e & folu ke = R? Toan
b _ [291 V7
oV W ROl | T T © Tk 9 aa i qell |
- R e A e 1 e e e o A
a4 o ToIg k2 = R2/2 aAferen 3R T o S| o o1 AT Fad HH B
2gh e fyvei & FoadM THE 8 df 7d o i aelt §
U =11 12 T W R fve w1 st e e st @i

<

|9

1. % oyl gg fie wwh v fig @ fomeh %o et o W o 3ok s 6t g e ased

2. T Ul 3¢ fie W fred fag W, o Rl Y & erfew feer @) Shaer goft i € 9w 2
St fig fordt wehR oft fEer =1 @1 =8 =1 At TFRo T Ham 91 ol SR TR A YRR &t
IS Tfd|

3. & fad o1& o 9fa: 3o #, 3¢ fIve &1 &% U1 318 o @raq ad ° T JahR 9 T
o € et ohes @18 R feord g1 21 e1eifq 9ui i 3¢ fi 1 3181 o oo Y @ H
FIvia o feR & faew W gHH T 2

4. S AR ¥, TUE &1 yeiw S0 fRd &0 W EHE o | =erd 2

5. IV A7 U TR 1 THRT TRA 0 = d6/dt & R 3TehT fEen o o181 & erfewr gt 71 fa
187 o UNq: Ui o foTe, Tikw o faem o frem e 2

6. < TR aTH b HT TR (AN FW) T Tk T T FS0H T0a x b foed ¢ 3@ wfzw 1 wfwm
absin 6 ¥ 3R 39! fKen %1 99 farored = o e A S @ & fEm gR g 9

7. Traa e & oft@: 5o w 3¢ fug & fHedl %0 1 W 31 v = @ x r, Tl r 378 R fog ™
ot g1 farg @ %01 ) feorfa sam aren @fsw 21 9 de, 3¢ fie &1 s foa fag & ufta: gm
At Sifereh SATIh T o fore o] el 21 59 feufa o r, feor fag w1 uet farg ookt vor w1 fearfa
T ST afke g

8. HU % T T 1 T s U W fag 2 fowment fefa wfew e frafafea wefieor gm
er] HY TR © ¢

R - Zmiri
M
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10.

11.

12.

13.

14.

15.

16.

17.

Ui o TRT oh S o= o o ! 80 V =P/M3R fora wehd 21 T=l P fevma o1 1&g wam
2| THUM %% 39 YR T il @ A TR o Tl germe 3 fag W Hehfa @ ok weft
T 9 ot Tt farg W gue 7| Ak R W Fet STed 9 I © @ TR Fel [T T SR
T 2

n&v o TR &1 ga fog o 9fa: S ge,

L = irixpi
i=1

n®o o frehr &1 qa fog & afta: ded = o s,

=Y 1, xF,
1

¥ H WA a9 F, H, T T A 9t a9 i &) <A o gira e w A
TU for Tl <1 0l oh ot et Sent feerferali ot foeTe areft Y o efew o €, &9 <9 Sehd
% 'tmt=0"15f,

a _
dt ext

T 33 fyue o =it Hqer | B & fag,
() FE TR e | 81, e, 36 W @ oell el "8d 9ol A 8, Y F,=0 T,

(i) & Tl g W 21, e, 39 W o ol e a6l 9 el R E,: Y 1= Y, xF,=0;

forelt forafia smahm o g 1 el o o fag @ forweh ofta: fifs 1 a1 e =« sl
I B 2

forelt e1a1 % wfa: & 35 fis &1 wige emel 1=Y) myr? 93 g wfenfom feen s 21 SR
fug o id HU1 HI A Y AeEd g ) O BT A St K=% 1o %

FHMARR A&l 1 999 ¢ I, =1, + Ma?, 9] e 84 fhell 31&0 o IRd: Siee oTul, 39 3181 &
TR Tocd b | oA dTell 3187 o URd : Sigcd el den g o goamm we Qi s1e o |
1 ot T o o o UMH H SIg Y U H Gehd B

YIfeRl e Tfaet H o9 W@ fa © SE o ggw fREt fraa e o ufta: soie f @)

Tk T @re (M S z-ter) ok ufd: ol #Rd 95 fuve o U Lz = Io © el I z-318 %
ufid: Sreed Ul @1 WEFIG T e % Uvg 1 e ool L s e1e o srfew Y B
21 oz fuve =i orer & ufia: wafig € @ L ol e1er o orfew @ @1 39 ofeRen o

IL| =Lz = j0

fom frer wefreh Tifd 3 fave & T v, = Ro, Sl v, (U & oMM 5 &) TIFRR
AN T, RITHT B 9 mseawe 1 diefie fa w fie w1 fest ol T o o 5

TSt il T &AM K=%mv§m+%lw2,

2020-21



wuTt & Trena qem goit wfw 181

R I N I
I o o [T]

rad s V=MOXT
Eauicik:ch L [MLT-'] Is L=rxp
qA AT T [MLT] Nm T=rxF
gl STl I [ML?] kg m? I=Ymr?
foemoia faug

1. foreht fm & seaam o= &1 TIfd 910 & o fau fem & o= aall 1 9 STavas T8t
21 5Heh foIu e oheret fivg W oM arel e oel ®1 9 g =)

2. Ul o fendlt fehma w1 I 1, S6h ST ohe oh1 T T IR K9 ohes o URd: SEeh!
Oft TMfq H T~ 3TeRT F¥ch TR A SO o fhma & T fomm &1 Tk ST aeis €1 59
Th1eh h1 Teh IELT, VN oh T7ehTal T TSl Sl K i, S99 o 9Ra: e o g &t fast
TSl K Td SeAUH s 1 T Seit MV2/2 B e e B

K=K +MV?/2

3. IR SRR o el (stern ol o feml) & fae @n] 9 aren =qea &1 fgda f=m & &
fore @] B aret = o fadia Te g el o Swosnia 2

4. % TAfd & o6 o fop o o T o6 et IO ol gieds &t &, frhm W IRifra e
o et B, B 7 sheret Ul o foIq o] B oot =52 ok fgdta fam a6 stevashdl gt o gda
oM oft 39 ¥ o W AR F B R Rt 1 HON oh ofta ael 3en! e st @ o egfew
& @ F 2

5. el aEd 9ol 1 YA el SR el 9ed ol S0l 1 I Bl < T Id &1 98 € Tehdl @
& Tk o g et B R T g0 7 et @l gorgrE H el 9ed 9l I § W o Sl g
T 2

6. If% Fd aEF I Y B A FHHE W T aren Fa 9@ v ga fag ok TR AR 72 s

7. Tordi fie 1 Tocd o5 SHoh SoadH S W el WK et € W e & T o fafa= 9w W
TAM e 2

8. % 3¢ fie ux frad o1&1 o Ufid: oM 93 @1 8 7 ff I STevask TEl ¢ foh sHeht wivia wam
L, 0T A7 @ oF TR &1 qefY, 39 e o afvfa frafd o, Wef fie s faa st o ofia:
U T @ ® AR 9% w1l fUe w1 wHfid e1e ot €, WM L = Jo @1 e & Sl 1ol tel %
ufkd: fave #1 e sl 2
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7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

AT

THTAM S| ocd o Trefafad favel & yoie o gome g &1 erafafa fafa:

(a) Tel, (b) fafee, (c) Been qen (d) =9 |

=1 ol fuve o1 SoamM g eavas ®9 9 39 fuvg o «fiaw feord g € ?

HCI 379] | < GRAT0[eA ok AT4ehi o dle YR @9 1.27A (1A=10""m) € | T8 319 & FHH
g I T Srafefd Fd HINT | 98 T © o S 1 qET] e1ggie of TATY] i gl
H 35.5 T 9 €1 © qen RRE WA 1 GHE SoAu SUeh A W ohikd B |
g e Torell Faren At w3 W ThEmE =1t v @ Tiga TRt el el o T R W e
2 1 Afe o= @el Bt el W R ot bR 9 Sied ol §, 99 Fehm (el + w=a) ok
TEHM g i = 1 E ?

WA fF a T b o ot 7 B9 1 &5t a x b & URAT HT M B

T9Ed fF a.(b x ¢) F1 IREW G AR a, b T ¢ ¥ T TARR SCHAS o FAT 6
T B

ek 01, Frmen feorfq @ikt r & x, y, z 280 o SR TEFd HHA: x, y, 2B, 3R W Ham
Tfee P o198 p, p, p, €, % HIOM Fom 196 el % srfaw st 9w s, R
e K07 Shelel x-y T W & TGHH 81 a1 I Hol i shelel z-3Fead & eidl 2|

T 01 S T T F FHAH mTE 91 0T AT R, TARR @ & s, e s
o =l ® B <9iEd T 59 T frshma o1 wfswr siviia wam wom Tl €, =) & i fog
o Tfd: T o of|

W IR 1 Teh 3TEHI B i, SUIU IR aet & SifEl | fod 7.39 § <919 18R oesh! aR
fermaTereen o @ A 21 S g el @ S 0l HEY: 36.9° WS 53.1° ¥ | B 2 m T
FT T BT % AN FR W 3T o s I T d T i)

faT 7.39

Teh HR I 9 1800 kg &1 THT 3TTelt 3R famelt i o o= 1 T 1.8 m 21 39T Tocd
o5, ST 4 ¥ 1.05 m TS 71 THAA o1 5 THF Fedsh o7t SR frwe ufed W
TS IS HI AT i

(a) Tt it 1, 58k forel =g o ufi@: Sfecd oMol 2MR2/5 ®, <&l M et 1 SedH To
RTHHT e 31 el W di=t T waet Y@ & ufi@: 39 Sie oot 1 it

(b) MEeHUM Ud R 5o areft fohddt feth 1 sao ol oo o ufia: seed el MR2/4 21
fewan o e SHH! R ¥ T Al 2787 o TRd: TH Fehdl I SIS STEU 14 hiTog|
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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

THM FoAM SR 5591 & Tk @igel oo SR T 31 el T g9 IR o sl el o
T 1 S ST R i 318 o U : Y0 Tehdl § SR Tl o1 ohe | oA arelt Rt
&1 % URA:| TF &3 T Hg o 9% A § RiF A SiviE oo we SR om?

20 kg SEATH 1 H1e 3 fafcret 39+ 3187 o IRA: 100rad ' 1 HIVHF A | A H @I
2 | fafdet 1 5o 0.25m ® | fafeie o o @ g fas st @1 € 2 faferst 1 e aret
o Tid: hIofE HorT k1 UfREm = § 2

(a) T2 e foReft SfofeRt (SUiH=) R STo S Tett i R T 3R Here @l € | sfvfen
T 40 rev/min 1 BT TNet T O FIAT S € | A S=a1 T w1 ki A99 fakig W
YT ST 30l 379 STRFTeR Srged ol 1 2/5 T 2 ol 2, 4t 3 feerfa o STkt wivia
=Tet 1 gl ? ¥ Wit fam sfvlenr w1 g v seorfed @

(b) TIE TN F a=a ol U 1 T IS ol IHeh! ARFTER FUM T Tiast Hetl o Aok
21 9 A oot H g2 39 gfg K1 oAren e yeR &l ?

3kg FEHM U1 40 cm 501 o forell Wiaet fafeiet ™ g T0a SoomM &1 W vl T # |
Ife T 1 30N o W @iEr S qf fafeigt 1 iy Lo =4 8 2 W 1 e wio
F 2?7 I WU fF 28 TR § #E fded T8 2 |

Rt Suieh () FT 200 rad s~ T THIHE FIVF =16l TAC W@ o6 A TH 99 51T 180
Nm o1 o1 el U &3 qavas eidl © | 39 o fou eiavas: wifed 3 i |
(e ;=i i STufEefd o THEHM HiviE o B H 7% g § fF 9ot el 9 ® | R
o SR TTT ot S0l 1 SAEerehal Sl 5ol el ol e e o forg 2t @ 1) 98wt
o <5 T <& 100% T

R 5o areft g fewh @ R/2 B2 o1 U gRRR 9 12 R fahret fgan w21 39 9en
T JARR GU@ 1 55 gl Tk & b @ R/2 T W 21 e fewh o o ohs &1 fearfa
T RIS

T HIX B o = o A9 GR-4R WH R 98 79 R Gqferd & ot € 5 & foaen, fomm
A% H FAHH 5 g T, 12.0 cm % 9% W TH o TR TF W 9 € df 8 45.0 cm %
R Hferd g Sl 21 WX 9% 1 FAHH o 7?2

Tk 3 e, fr Al % T dell R U € SEE 9 e KA S @1 (a) 9 9 <Hf
IR UH A § qell B IEAm? (b) T SR Th 9 R qehd § S ° Al T aem?
(0 3% =, @ fFe W R T2

2 m 5591 & T 9o (Feel) 1 9R 100 kg €1 T8 Teh &fes 9 W 56 FehR @iiefeh i sl
2 fon 50 SoT|M o 1 WA 20 cm/s €1 ST Uk o Toq, feher sl st 2
ARSI 3] o1 S| 5.30 X 1026 kg & 91 $8eh s | eleht o arell 3R 5&eh g
AT 1 e Sl W & oieeq 21t & ufid: Sheed Sl 1.94x1046 kg m? ¥1 WM ity
o 719 o T 370] %1 3T =1 500 m/s & 3R STk T kT TSt Sol, TR0 T it
Tl 1 &1 TR Bl ST0] T SfrHa iU o T it

Teh et 30° IV S A I W gehdl g3l SR =gdl 81 Fd dcl w1 defl H e o
YA s H1 A 5 m/s B

(a) A T R Fe fohaT W STEM?

(b) STYH et Tk elie 3 | 39 fehaa Tog omm?
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7.22

7.23

7.24

7.25

7.26

7.27

Srfafiem st

St fo 7.40 | fe@mn 0 €, U @t e el |Gl o q1 Uall BA 3 CA %1 @ 1.6 m ® 3R R AT
el @ T ST T 1SR ek ae |, 0.5 m @el WH DE gRI a1 71 €1 WEl BA® RO BH 1.2
m %1 T W feor fag F ¥ 40 kg 1 T 9 @21 741 81 98 Hd €C fob ®3l seo7 3feq @ o) wiet 1 9r
Uiy ®, Tt | ae SR Wi W wS g o T 9 A SIS (g = 9.8 m/s> W)

(Tohd: Wt o Ml 3R o Te W Te-3Ta faar ifs)

faT 7.40

FTE A Tk YA L TCHEM W Tl T ST A S AR et Wit € 3R ST W TIF H 5 kg IR THS
@I &1 WHH HT HIVIF A1 30 rev/min g1 R o7 =afe a6l &1 9+ TR & T o o7 © o o
#e T IAF IR FT T 90 cm ¥ TGA FI 20 cm B WA T ©HM Afed SAfH ok Steed U F UM, 7.6
kgmzﬁmgl

() SHHT A1 I A7 91 B2 (S0 HT U HIST)

(b) T 9 Uikl o TSt St wferd Bt €2 Afg A&, o TH ufedq w1 Eid @ 72

10 g SHM 3R 500 m/s = dTell 95 i el Th S & Iieh hes | Tohaehl SH 37d T2 e Sl
21 WET 1.0 m =gl € 3R 3HH 599 12 kg €1 39 Th T T ool offl B 3IR T8 S99 T[oRdl Teh FHeaid
T 3181 & URa: T o =l o TW Wehdl €1 el % SRaS § SIq T o Sk S1% SUT S0 A 1 Hifer
(Hohd: Teh FR § ot Seafer 31e1 o Ufid: <XaTS 1 Sreed- Mol ML2/3 ?)

T AfhepTe fSToh STTH-3T0R 31eff (Sfehept & tfircioraq e =fshet o ohg @ ToRA oTel) o TRA: STeed el
1,7 [, € 3R S @, T o, HIOTA =6l § HOR F T T, H ST YU 1§ T Heh S-S A
S 7 | (a) 39 1 Faferent fohm 1 v =1et 101 € 2 (b) I <9EC foF 30 gaifsa e 1 fast st gt
<fheRtetl 1 SRfe Tias Setiell o TN T FH R | Sl H gE 59 I T Y Y A FA ? o, # o, AT
(a) TTTE 3787 oF THE T 3T | (Fohd: (x,y) T o Traq Ja fog 9 et o189 fordlt fag ey &1 30
1 o (x2+y?) B

(b) THIR el oh THA i SUU L (Hohd : A SHAM o il 7t fog ot forn S@ @t ) myr, = 0)

11302:% 1 Tfaeh T 3t (Tiq oa qen o ol & foeaR) ¥ o= Sifsu) SEl o e T
1+k*/R
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7.29

7.30

7.31

7.32

Fd fig (oo, feteh, 9aF A1 Mell) 1 3T a1 1 dell § 97 21 THd 9 W h a8 Has
2 Sl 9 fie wfd yRy =t 1k gHfia o1e o aiia: fie %1 gof B @ ok R fie
o 21

7.28 I & W, HUMA I 9 FOM T ael fordt afshert 1 ¥R 9 (S deen e fom)
fopedt quia: =oRfed O W @ S @ | =fmeRt # B R 0 o 7.41 | <wiid et &
fagett A, B @en C R @k a1 921 € 2 91 I8 =fshert o o <uiié fwm o @efrer wifa syt 2

faT7.41

W wifst & o5 741 # oifrad foom § =fee o1 efas wfd o fau s g9 efewas
i 7 ?

(2) B T =0T 5ic1 kT e den URYEy et oRY T ¥ e sult 5o st 6 faem @ € 2

(b) RS <ARfw T TR BH & YT T S € ?

10 cm 521 1 12 319 =fehert deon ga1 & B 1 w18 Seon fhd Afas oS T T & &1 10mrad s 1
FHIU oA Y W I T | T Y A Ted el A SR T W | RSt 60 R g =0.2 |

10 kg SAEM AT 15 em 521 1 12 faferet frdt 30" Fohra o Todet W IRYlsd: o 1 o3 @1 8 | wifas
T OE 4 =025 7 |

(a) Tfeiet @ fordan oo o7t g @ 2
(b) T 1 erafy | =l o fawg fdn @ foran San @ 2

(c) K THde o geptd O F ghg F G S @t 0 o form v W fafaer ufygsd: defs wfd w3 =t s frger
R HT T ?

T U T TIF T F A UfgU 9o FRU Fied SR T fF T @ ®F-T 9 7 SR SE-a

I T |

(a) WeFeR T T qo oo g SE fRen | wrEikd g @ o e § fave w1 sermm oy i e © o
(b) iIefer Tfq e THA Haeh faig 1 drceiioes =l 9= gt € |

(c) Wi T 0 o Woeh g 1 drcelfvres Rl 1 Bl € |

(d) RS el i o fore wfor o faeg fRan @ % g e @
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sfiferent

(e) fordlt quid: wYURfEd TG FHAA W = &1 3R Tfa & 96T &1 g frged wifd (defe wfa 721)
B |

7.33 U & TRl fepma &) 1fd 1 59k So09H g 1 T 31X SoA9H a5 o URd: Tfd H STel-37el ohieh foam

FHT| T foh—

(@ p=p, +m,V, STl p,(m FAHE dTe)) i-3 B0 H1 HoT 2, 3R p’, = m v',| & % T v/, 50 F5
Trer i-F FO1 FT AT T TSR HR FHI R F1 ST Fes a2 +f fag i fF ) p; =0

(b) K = K'+ %MV

K& o 1/ &1 ot it Stt, K’ = e a6t ot Tifast it Sifeh ol ht TIfast St SedmM o, o el
o ST Mv2/2 Ut R o (St T o SoAEM ohe ok ) TIHIRRT S TSt Sholl €1 39 IR0 T SUERT
AT 7.14 H R T R

(0 L=L"+R X MV

Sl 1= Y v’ x P/, 5o o Uid: R 1 Hivia o € et T H 9 5o o o | A

&1 7] FIfSUr = r, - R ; 99 9t fog ereama o e fafa=r afvmel & ames fag @1 om € fF L soaam o
o UfRkd: FRTE 1 FHIUHT HHT T YR x V 39 SATE h H1 10T FAT 7

dL’ , dp’
@ dt_zl.ixdt

dL’
qg“ﬁmﬁ;?=’cém

(ST ), S &= o Ufa: feE W @ are 99t aed 9a S )
[Hohd : SoTAM e 1 TR Td =g o T o gaa F199 1 39 Sl g8 9+ ofifee o =t < ot
o e o STl oot Skl et arelt Y@ o erfe & W €]

TR - T A T

YA AT JfA (IAU) HT 24 3T 2006 i <% T & U &3 | g Mt § IRHed & Tel
% o s T qRer SR ) 59 A gRA % STER Wl o U U Rl §1 o7d: 379 URHed ¥ S UE
g : gy, oh, et e, JeEfa, Wi, G 9o T=gA| IAU T T qRem % ST{ER, 9RHed ¥ (YR’ 9o o=
faei (Iwel & otaman) & = 9Rem & oTuR dF ffvea gftei  afiega s =feT .

I

TE Ueh U1 ke fave © (a) S fAfy=a sen & g &1 uftehmn e €, (b) frent o191 gorme v @ R
IR Tocd 9t 33 ISl % et I WA F % oI g 2 qifh o8 Sot Wifie ®9 9 Gqfera segfa (o
M) W T Geh, T (c) TSI e & 7Eq™ & & § s 319 fUs 7 7

T I U Teh UHT i fie ® (a) S g & foneht e o e 2, (b) et o191 soqwm wwn € ff
IR Tocd 9t 33 ISl & et I WA F % oAU g 2 qifh o8 Sot Wit ®9 9 Gqfera eregfa (e
TeAt) W ", (c) FTERT e & Awa" ® & o o fug &, e (d) S SwE Tl R

SRl % Sifafiem gd 1 ufehm i a1t ‘ o1 geft fiie’ wftnfer &9 9 ‘Orded & o fie’ & W 9@ S S
IR Hed & 11 378 Tel o fTwid el 1 Hefa 9o Twegq o0 ‘= foei’ &1 wen ¥ [oxan g1 o= foei
¥ wftafer §: drded & s gue, Tegm & W fen fie, gEeg qun o R fie

ST TR % STIER el Teh I T’ © 11 39 ‘egd & W e fiei % i’ % wee & w9 ° vea
ST
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