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6.11
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=l e oh qids 5 Ol
TIfereht

I 318 oh qRd: B[Ol et
I A& o IRa: FOf (T A1
IO Fo

T

feremeitar oo

S

3T 6

Tl oF TeRTer a9m guit It

6.1 AT

fuset sl | v g1 &9 9 oMyl fag F01 (TH F
6.1 i 8 g o fog & ®9 § oI fopan STQ qen gqe
6.2 eqr S FIE TR T8l B1) F G F ST o o R, 9% A
. &U i TR TR 5 fvel w5 g B
.3 TEH o= i T > |

: : o TR H oo TR S Wehdl €, 99 SE LI o qHomEl

6.4 FUI ok HE & W o i
6.5 1 sl He e i IRfAA 3R < fauel W ot &m] & 5= e
.- FfE 97 iR TEw W 3 e § e five e wue A om € d |
' e Riftd eTHR & B 21 U fasga fyve (wRfa ereR %
7 NP five) i it 1 R AR R T A SR R SHH
crome g e S 1 7 v 3 e A
oo TR SO e e L e R
6.9 S Ul

U H Y w31 T forga fuve germden & &1 %
e 21 1a: &0 ore faeem us e &1 1fa @ @ gw
FH TR Fel HUI o FIhT T S s Tk G 70
TN &I &1 Ol o 7R & SIHM o b1 TIfd 1 F0H
F 3R forr, ufifoa eTehR o favel =t 7fa 1 woer o T
ST T ISYATAT S|

o< fuvel ¥ ! 9gd H FHE 3T 55 v A
T &1 W Wehdl 21 RV 38 YU T @ fyvs @ formept
T GlHlv=d 3R SaRad19 ofepfd gidl 81 59 YR & 39
& T4t w1 FrE1 & st #1 gRE aRatdd T8l gkt 38 fave
1 38 IR ¥ 97 W ? R FE o awafaw fave i
TE g¢ &l gra, Hifh gt AR fIve sel o g9 9
fopd & S ¥ T UE ogd W feofel et ¥ foe
farenferail <moa eiet 1 31d: S TR w1 el | =en ufed,
w22, Wil o YRR 3T 7l qh fh @10, 7 9 fyuel i
T ST 31EEA B A, TH A A <0 fop 3 faepfa ot
2,9 ged € o1 FEE 3 1 BH 3% 3¢ UUg WM Y S
Tfq T 31T

Rationalised-2023-24



wul & TR aer guil wfq

95

>

Be 0 C

Fig 6.1 Ta-c1 W U il 1 STt TR (feger)
T (A FT T 95 T P,, P,... fowdl ot &1
T T q 8

6.1.1 Ue g¢ Tuug U form werr @t Tifaat &t
Hehell 27

3MEA, 3¢ TUvei &t 7Ifd oF o IIRA0N 39 T 1 W
& i HIRT il TIH Teh TR el W o= &
I UH T 9 W dien (o1 3¥R-SR &) e i 3R
e @1 B =i T gg v fomn 81 70 a0 | TN
I AR TGHR! T T B TR guer @l wur we-we 9
® €, oieiq forell & @il o W o ¥ weid €
(fom6.1) 1 =1 7 35 fie g5 T i 4 2

TS TR Tfa 7 Rt & faey W fyue @
Yo O GHA a7 | FeAdl 2

C

fer 6.2 79 a6 W A4 Bt 3R Gl fAfcrex ()| T8
5 TR T 7E 81 Rt e WA PP,
P, Td P, % STeRT-SToFT o & (S fom ik gl
&)1 area 4 Tk farg P, @7 3 Rt o & g
& 9f% et faa1 el §T g%l &l

3T, 319 I 7 a0 W = H AR qEhd 8T
T g 1 ThE! o W i T W faEr W € (fe
6.2)| g 3¢ e (deM) 7d aa o I § ITh! del
ek TIANT T ©, 3Td: SUH TMIaLl T Fdid et
B ifere fo1 6.2 78 +ft <wifen @ o 5ok @l o7 aqor
faem W & o 9 T ua @ 21 e fuve yg
TYHTROT T o T B &7 : THeRT M TGS BH oh
- ‘FD AR e’ oFf B

T ‘o 3R oo’ ot @ 22 9% "6eH & fog,
3, B9 T UHT 3¢ U & G9! 30 TR =aeg
Y T T 7 R T8 oA wfa 9w geh| foR
3g five &1 T 7 &1 55 w3 &1 94 am
fafu 78 € foF SU ©h Wa W1 & ey fer o
e Smu) 7@ 39 3g fave i A deifaq T goi
T BT 98 TR W@ ek eTfew 3w gg fyve &
TR SR T € SWeR! gUiT-2e7 hEedl g1 AR g
3T =R SR W d ST DA H1 TG, FRR HT <1k
(fo= 6.3(a) TH (b)), foremet =rshi-gen (o= =),
TH-TM-T30e Y oF% U9 39 e S et
et s1e7 o6 Uftd: ol &1 @1 2

i

for7 6.3 TH ReR 3787 & TRa: qui
(a) B FT g@T1
(b) FTBR FHT FF
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ST, 379 0 IE FESH HI 9wl R R YO
2, 3T Sk 1 SATYAE0 &7 39 3@ Hehd ¢ T TF
3¢ five & Ta ReR o787 & 9Ra: gui H, five &1 &
& U g9 d AT 81 7€ T 9781 o orEeq aol 4 &
3R F7HT % & W sraryd g1 fav 6.4 6 T

z4

a7 6.4 z-378 & URA: TF 3¢ YU &1 qU| fue &7
g o5 P, AP, Tk g T @l & faet
FF (C, T C,) & R feorg 81 ga &t e
(r,9Mr,) 3787 T 5P, TP, &1 oraraq 34 2
78 T e p, S fag Feer & 2

T 37187 (ﬁ%ﬂ%ﬂﬁz—@%)%qﬁazﬁﬂiﬁﬁﬁ'@
w1 Tof T <@l §1 w9 o1 @ r, 0 W feerd 7@ fve
T HIE TS FHT P, S 7 T e % A r, B
asqaq?'{w%fawé%:c s W feor 21 T
gﬁﬂﬂa?wwﬁm%lﬁﬂﬁ@w
HU1 P, +ff T TN § W R e Wi, W O
P, rﬁma?qawwmwéﬁwéﬁ' a8y
W C, T TE I9 4 1 % o 9t § 81 e < fR
P, Qap BRI S T G e T § § W A <
aafwaméﬁamaa%mmmwmﬁgﬁﬁp
& fau, r=0 1 3 %, fqugéﬁgqéweﬁﬁm@%l
Tg erifer off ® wHifen o erer feR @)

qeify, ¥ o o 3N H, A fer TE oft
Tl 38 YR o HUM % qeI SN § TE §, T
g WH W A a2 (foF 6.5(a)) | (22 T T o
T ¥ T I UM forn ® fF 9%t e 9 g

T W EMFIARG TEl Bl IR gHiy 36 T
T el 1) ST SWE % SHR W EH I8 S © 16
T YR A A T 3T, qfH W 0 qrIeh-fag
T ToRd 31T & URd: Tk v o @ S R e
6.5(a) T WA T B (SHeARR o URG: @ F 4
1 TH ThR AT JTEE el © )| 777 3 [ o2
%1 9 fo5 ST 78 eRIacT i @l &, feer &1 et o
&0, 122 H1 TUH-3T8, THoh TSk fog | oAl 2
TH YR 1 FUM (A 1 THY T I FA ol
TS 1 @ A1 Nfsswm-ven 21 9 @ B R gy
THR o Q] e, AT 91 §, S i (38 9 3y
TIAA H1) HE T IR g T Heatr @ o ufa:
Bt © W 3 faeg @ ToRdt © | W erer w6 of feent
et © (e 6.5(b) W farg )1

X

o7 6.5 (a) a1 371 12

(3FET 29 O %7 eR1aer W qoyeh fas feer &)

o7 6.5  (b) e T g 59 1 9@l faqat ggfear

qofy i 7 &) (7@ # , g 0, feR 2
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S q@ A § SR ST o1 SeR ¥ SR e
FA T q@ ft 97 fag fer war 71 gl fa %
Aok Tifder e ®, S foh @eg = diew-vd o
T o, 98 fuve %1 u fag feer war 2, 7 6
@l 59 T § ety df fer e @ W T g
feor fag @ ToRdt 21 dunfy, oA eremEA A,
sTfieRTend:, T UH WA U9 faftre ¥l i a
ifira @ 50wk Y@ (At erer) feer wdt 21 em:
el qoh ST 7 el S, 3R forg goft 7fd T feer
&7 o aRd: 8 B

e 6.6(b) 32 five &1 &t 7fq s TmTRIT AR ol
el w1 G &

7 6.6 (a) T7 6.6 (b) TF & fyve i fafy= afaar gor
g1 &g 3, f P fyvg o1 #iE @ fag 8; 0 fyve &7
ZeH % &, fder fo9g 4 o7iel @ve 4 aarar 791 gl
78T I8 A1 FA g1 o fa5 0 @ 79T vy & five
& TG T 99 Tr, T Tr, 81 07 S-S &0
R, fageit 0 Td p &1 Refadl (99 6.6(a) T 6.6 (b) 3T
& %@ 0,0, 0, T P, P,, P, 5N ¥ &1 T¢ &1
o 6.6() @ 78 T 8 [ Ig IR &7 fefa 4,
fvg & forel 4 3l fagent O TP o a7, aaK &l 8l
78 4 7T &, T 39 Refd 4 OP, &7 fia=ra, a1 fa
I8 IV S OP T fad fem (A f& difas) & s
&, 9u @l & o7efq a=a,=a, | (97 6.6 (b) AR
Tq gt7 & Gare @ fAffa afq serar 81 59 Tt 5 e
O T P& &foid a7 & HIT SHI-37 81 G & 3R
F a,a,a ® T G 9 & GHd &

72 73

T 90 T R = Hl 3R S HT Jeh 3 W&
1 TR T G B- TR T IR T fEer ere
o TRa: Tt i) o7d:, G Td & Hed H 59 ‘s
R 7o’ 1 ok et gAA R o = woft fq 21 5
3fteshivT W 1 6.6(a) TS (b) T AT AT 1898 TR
=1 Al ol | e & fuve i Ml guE wmaE
AT o S <9 T 21 o 6.6(a) W 9 T A
IS Wi §, St o 6.6(b) § =wE T WA
TR Te ot S Wb it Tl sh1 Gl &1 (Y
@g qf & S9 U 98 TYve ek Y g T M
TR 1 Tl Sca= e T R HT Gehdl 21)

M 379 TH Fed @Ue H St Hecrgul qeA
IR R ¥ 31Ul ol Uek UET g€ fyug <t 7 @
ferelt =1 WX feramt 2 31 1 €t fortlt w0 & feer 2,
1 WeRI ShT T oY Hehal & - AT AT g, TTHIGR0T
I TR T YUK T ot G| T U9 58
fivg @t 7fa S A @ g W HT & A7 fRdt 7T fmEr
w7 T fEeR g1, Jut i gidt & el TRt T ote <k
Ufq: B TR € W FeR B (S = o Te o) a1 i
Tk UH 2787 o IR S T S B (S e W SR
A A o T H) | 39 A | 79 U R o1y &
TRd: BM Sl HON TG A1 & STA

6.2 T g

g B € 3@ o SoIAE ohes o € 3R iR 3ok
e W YT STelfl| Terdl i 3t | g9 & Hoi o6
™ 9 YreeTd 4| <A wn i feufaat i frem
et W@ H T x- 1 A=A (T 6.7)

yA

farg 6.7 3 FU R 3% F9HH 5 & RYfd
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T fom q wuil &, fRE gw fag o @ gfEr
FOL: x, T x, 1 T HUN o STGH HAA: m, TWm,
E1 27 1 U o 7R 1 FoTHH S C T UE fag
grm fSmst 0 ¥ g, X &1 9H @

x =% My Xy
m, +m, (6.1)

TR (6.1) H X 1 BH x, TH x, I ZHAH

Wwaﬁwﬁaﬁmm=ml=%=%,

_mlx, +x, +X5) _ X X, X
3m 3

X

v =MW+ Yy *Ys) _ U FYs *Us
3m 3
AT THH FEAHM Al HON oh ferg A Kol =
THATH o5 3! Tefd faget i faem 9 s e

qIfd Wed A Gehd &1 A A HOT 1 ST SleR
@ﬁml=%=m, qad
mx1+mx2 _Xl +X2

2m 2

X =

TH YHR THM FHHM o J FUI T FATH FR
3t Sop =T 2l

3R AR U n 01 B, ook Se9mM el m,,
m,, ...m_ @ IR T x- 3781 o ST T@N TR, A
IR % STER 39 T FHUI 1 FHM = el

m,+me+....+m,

n
> mx
5 = TuXs Fmex, +otmyx, _ > M.X,
2 m
i=1

6.2
Eidl xl,xz,...xnwﬁ‘qﬁmzwfgﬁiﬁﬁ(%;;(
ot S Tl ¥ A T E Weohd § (A A
R T Hehe i e Ll € S 36 HE | n
F0 o g feman T 81 Wl we

Zmi=M

i %1 Fol FoHEE T

M AN O 19 01 & S Teh e @ | dl Tl
W U FHAA § W U 2| 79 gH 39 9l | foed 3
A U1 W@ M E X T y-31e i e wehd €, 2R
3 i i 1 feerfaE et swEe RS (x,y,),
(x,.y,) T (x,,y,) BRI TeRd R Tehel &1 A wifore &
E?ﬂqwﬁa?wmzml,ng@n%%lﬁ?ﬁ?
FHUll o M &1 FFHE F5 C Rl (X, ) )

= e ST e 1 B
m,x, +m,x, +m,x
x =1 2X2 3X3
m, +m, +m, (6.3a)
y = Thbh Ty ¥ Msls (6.3b)

m, tm, tm,

% hgeh W B

T (6.3a,b) o TROTHI 1, TS, TH n
FUN % Tk TehTd o ToT0 | foran ST Hehal © St
T §OdA § 7 B, 3Ry § %ol 8l T9 9@ &
T 1 S7AM = (X, Y, 2) €, &l

m.x.

X= % (6.4a)
m.y.

Yy = M‘y‘ (6.4D)
m.z.

3R Z =% (6.40)

T M=y m, T F FA FFEA T GIF i
FNAE | ¥ n Tk 95 &, m, i FOT H FHAA T,
ﬁ?iﬁwaﬁﬁ:ﬂﬁl(xi,yi,zi)@waﬁﬁ%l
It e feafg-wfeer =1 @R &1 ST w
HHIH (6.44, b, ¢) I TS Heh Thal THHT
& &9 § fa@n &1 wwhar B AR r, id H H
fefa-geet @ @R R 5599 s o1 feafa-afzw 2.

ri:xii+yij+ziﬁ
T R=Xi+Yj+2zk

9@ R= PRULS
M

Gl ok e AR feran T A wiew-an 2

el o T 9 THIHON i Giiiadr W e
i) g T3d-wA (FRems fem) o ga fag =,
fRu U Fu-fe & sEEH F5 H fam S
Zmiri=0|

T 3¢ fyve, S for Wer-o 1 v =i, 5gd
-1 T T O 1 R 85 37 THI (6.4a,
b, ¢, d) 3¢ fuvg o fo oft om] eid €1 39 ¥hR
fauei § *on (TR A oSTupst) W Wem sadt

(6.4d)
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arferes Bt €, T 37 Wttt o, weft germ-geren o
! I GG F T HAT 215 Hd 1 R, iR
FU o = F1 T g w9 7, 70 fave | gomdm #
ad faaer 7 wehd g1 Afg fivg =1 n B g
guel ¥ famfem & {5 gemM Am,, Am,... Am_ &
qan i—a?@U@Amiﬁ% (X, Y zi)WWWW%QQT@%
Al SeHH o o 93Tl oh SFTYT A 39 YehR e
-

_ (Am, )x; _ (Am,)y; _ (Am,)z,
= Y = Z =

> Am, ’ > Am, ’ > Am,
I T n ! FE HL S Am, FI 3R BT H
qr I TR HTHRT gened AF SqH o 39 feafq |
{ RO o I hl TH AR § T H|

zAmi - J'dm=M,

X

Z(Ami)xi o J'xdm,
z (am,)y; - J—ydm’

R Z(Ami)zi —»J'zdm

TR M e &1 $a 5 T FA9E FR
frduriet =1 o9 0 79 YR for@ Tk €
X=$J'xdm, Y=$J'ydm AR Z=$J’zdm

(6.53)
T i AT SASTeh] o o el e 39 YHR
fora wd &

R= %J’rdm (6.5b)
EIE T oA &5 i AU fiesne @ @
Toi-forg i A
R (x,y,z)=0
37901, J'rdm=0
(6.6)

a1 dem =Iydm =J'zdm =0

I 7Y fraftd seR o || fyvel; S8 — oo,
Ma-afadl, M, B SAME F FHAH Fsl
O T TS 21 (FH fYUs W e H aredd T uE
a5 ¥ ¢ o g o wHE w9 9 oo @)
GufHfa o1 fo=m sieh 57 Tlerar 9 98 <31 Hehd ¢ 6
E?@'%Qoﬁqwéﬁsdoﬁwﬁﬁﬂé@'ﬁ
B 2

A, T Tael B8 W foeR =X, Teeht =erE iR
T (A% SEehT STE e AFAHR 2) e B
(afE BE TR ), THH! o=TE i qoil § =5gd
B T B HT AWTE x-3787 o 3R W 3R o fog
Th ST oF% W o o @ Taad g9mHfd S 3fe
¥ B9 e Tehd ¢ o Tk x W R o dmsed &
UM dm 1 ¥ —x R ot feerd = (Fet 6.8) 1

dm dm
¥ 0

—F=———J - F=——— I=——————> x-axis
= P

fere 6.8 TF Taci &€ HT §THH F5 AT BT
T H e SIS 1 ANEH I 7 1R 39 hR0r T

[ xcdm =1 = 31 2 S 1 G (6.6) S § R
e fog & fau waena 3= @1 98 fave &1 semm
T 2| 3Td: FEI B I AT 5 TR ZoFHH
o €1 W WEdA TAiHiG o WA ¥ T Gehd
Tel % T TR 1 SAFAHR STIL FIS dedt Tt
Bl o fau ot &m] g @ |+t favel & faw em
TR o a5 (x.y.2) W Red & 599m oes & fag
1%|75§ (-x,-y,-z) W O 39 UM &1 TUSHh fodr S
Tl B (TR TR F F2 @ 31 qeft fovef o forg oo
farg, WedT-gufufa &1 foag 2) | IRoma:, e
(6.5 2) H T T Geft THR I B W €1 gHRT 37
g g o ST weft favel &1 soomm s 3
S ohe W€ UEdl B

3QTEYUT 6.1 T HHATG (A4S oh Il W W@ T
T RN 1 FHAA S5 MG BIST H ok
FAUH HHY: 100g, 150g, TH 2008 €1 F19st
Hesh ST 1 oW@E 0.5 m B

g1 ur
200 g B(0.25,0.25/3)
_ 100g] 150 g
N 0 (0.25,0) A(0.5,0)

foT 6.9
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x Wy- 94 fo 6.9 ° 0@ SER 4 @ 991G

st & wid fagstil 0, A td B & fdeon® wwen:

(0,0), (0.5,0) T (0.25,0.25 /3 ) BM1| AA fF 100g,

é50g®200ga?WHW:O,ATIEf B W eTafeerd
| qe

X = myx, +mMyX, +MgX;

my; +m, +mg

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

75+ 50 125 5
= m = m=—m
450 450 18

[100(0) + 150(0) + 200(0.25V/3)] g m
450 g

- —m=

m
343

oA s C fo H <wfn @1 e | fR oaw
5195 OAB 1 SIHAS o 7Tl 1 71 319 a1 Fehdl
€ for w@n =1 T 22 <

J3 1
—1m
9

3CTEYUT 6.2: Toh HYSThR Heleh hl SodHM
= A i

T Wel® (ALMN) &l STER (MN) & HH=R gdal
ufgl | Wi ST Wehar € S| T 6.10 W g9
T 2

fax 6.10

A & SR R €H %8 Ghd ¢ b 8 Igl
T o SHeRT TeF fog 1 oK en weft izl o
T fagedt o1 faom € At e wifeaent Lp ure gt /)
sHfT, R s *1 FHEE 5 36 WIS LP W
el STErEed el S YehR €W deh s Hehd © 1 T

HifezrehT MQ 3T NR W ot syafeerd g erd: o
SHHM o5 Al ARt w1 S fag f e
1 5 G 2l <
ITETUT6.3: Th X TTT L-3AThfd o Heteh (TH
Taell F9el wie) I FAAM hs A I,

forgent fafe= sgonsti &1 fox 6.11 & swifen 2
%elsh ol SHM 3 kg Bl

g7 fa46.11 & AR X T y i & g+ @t
L-3TTehfd weteh o fafi=T el o feene o2t ura gid
& St for o effepa fobw U €1 79 L-3epfa i o= ot
Y oot =1 g1 O ehd € 5 9 sk o &6
IS 1m 1 W&ok i o1 SAUM 1kg €, i ot
T 21 T o % FeEEE @S C, C
siRc, ¥, < wff & fam & < S 5
R e fEvme wAw: (1/2.1/2), (3/2.1/2).
(1/2.3/2) 1 B9 %e Thd & foh L-3Tehfd &1 Soomm
&% (X, Y) 39 599 fagei o1 sommm o 2

Yy

\< 2m >
F0.2 E(1.2)
.Cs
___________ D(1,1) B(2,1)
°C, ! °C, l'rn
~0(0.0) A2.0) %
fa76.11
3d:

. [1(1/2)+1(3/2) +1(1/2)]kgm
(1+1+1)kg

5
=—m
6

v [la/2)+10/2)+18/2)]|kgm 5

(1+1+1)kg 6

L-3TehTd o1 So9MM ohvs @1 OD W Ydl 81 39
1 T AT &9 o1 fondll O o o Wehd 91
MY o1 Ghd §, h9? Ifg 797 "e R o 611 #
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I MW L KT ®eAh o dF O oh SoIEH
-3 B1d 9 319 34 Telsh o1 SIHM ohws, ol
T HA? <
6.3 UM g ol A

T 5 hi YRS S o o5, 279 89 39 feufq
T 2 fF n F & T Fem & fou me difds vee
1 fae=m X goh| eI (6.4d) i &9 R 9 39
TR for@ g B-

MR = Zmiri =mr, +n,r, +... +m.r, (6.7)
THTERTOT o S 9El 1 THE o HUE STEeRfod
FH W-
dR _ dr + dr, N dr,

M—=m—+m,—=>+... + .
dt dt dt

"dt

T

MV=myv, +m,v, +...+m, v, (6.8)

STl v, (= dr, /dt) W 01 AT €, v, (= dr,/dt)

T FHU H A 2, 3 RV = dR/dt FOH F
T &% SIEM %5 &1 9 ¢l 2F T, fF o u9%
M femn & &6 m, my, ... 3 % 79 99 & 9@
I T 7| THiGU, TEF o e SRl
STHTAd A T T 3Tk 19 31| SIEl SRR
o 2

THIHIT (6.8) hil THA o GrUeT Adehfeld hid T

Md—V: dv,

dt
a0

MA =mja, +m,a, +...+m,a,

dv, dv,
m, +m, +...+m,
dt dt dt

(6.9)

el a, (= dv, / dt) ToH 0 R TR, &, (= dv,, /dt)
TEL K KT R, TN 3R A (= dV /dt) 1 o
1™ o TIHM e 1 Ol Bl

319, =Jeq o fgda FEMEER, T8 &0 | @
ol 9 € F, =mya,, TR 0 W A o6l 56 €
F, =m,a, , 37| T9 THH (6.9) Hl TH TH THR
ff for@ wehd ©-

MA =F, +F, +... +F, (6.10)

37q: U o M o Fa THTH F FHAA F5
o @ 9 TN I R TH 39 HU-TTRE R T A
geft ol 1 GfEer A 9 2 2l

M 3 fF 99 70 9od ®0 W @H 9 ad
F, %1 910 %% €, 9 98 &IE Thdl 9o T ¢, ek,

TG HU W A o1 G aat 1 gieer 9 81w
o1 BH T HU o fooa § o #E 9ehd 21 T9E
FI W T a6 37 Il H Fo a8 a6 s A
e @ X & fyvel g7 aifua e 3R Fw
3R @eT BN St T o 1T o HU TH TH
R Afd #d T A % g Fag @ 'w S
g fF 3 offalts o« Hea aUer 9iEm & 3R
faqdia feen o ™ +3 9Tt Sl o 9 ° Y S
& R zafaw gt (6.10) ° well w1 Sigd ¥
TR I I B S 81 R0 § Sheet o St
1 FEH W ST 21 gHRT (6.10) 1 TR 39
R fore gd o

MA=F,, 6.11)

Sl F,, @ & il W garet g a=g oat
g = 2

G (6.11) FaT1d1 & 1o 1 & fehdl [ &7
So7A 5 39 YR T Il & G FHE w1 gt
FoTqH S9H Gebfgad & sk gt aed 7 39 W
SR &)

& ¢ foh ToomM o 1 TIfd o Too@ § S oF
fetu, ot o fHem o atiaftes ol o fomg o wiE
IHHR FE =fen, 30 29T o fou 7 Faa aed
Tl 1 & ST H LI

HHIT (6.11) A= & o faw 6 F01 ok
1 1 werfa gfafvea &1 et 9St fema wo 1
wE G off B wehdr © foEd qE-dte %1 i
Tl TS Uit TIfd oF Hae o T 3¢ fave ot
Bl Geohdl 2| T7ehTa ohen ot B 37 3Heh e ol o
et oft ehR =t I &, SHehT SomM o, WHeRTOT
(6.11) % 3TIER & TIfd HEM

Tiifyd 2R & fuvei = Ta HUi H W@
IR H &M o S 379 §H 3h! 01 ob ™ i
e IER § ol Tohd &1 0 ITH! A & qs
TIAIT a2 ™ o SomH s 1 71fd 7
F Ghd €| 58k foau, a9, QU FehE 1 Fe s
IR Frera W o qeft A Sl H FRE % gerHH
g T GHET JEAT B

TEt Frdfafy g favel W o e o favemn
AR STE SE G % TA o faw R eff)
BTeAlfeh, 39k eIt his Tq% HIOT &1 Sardn T4 ol
39 TH TE 99 THhd ¢, T o ok el o, g
fo %2 & =7g 7 fa=n on fo frem o =off ofq, o
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FON § ordfier wfa o @ off & &Y o ufy of @
U oft| M T §H T€ A hi ARl T8l &
T oherel B9 ST Ued SAUE e Ugld W Sfifac
e | o T T, 9%, B 9% fafy o e o
3 foress g0 () T8 Tg favs @ fe =i T o
B, (i) T% T8 o &) fS9er o1 § TWe-aE &l
AR Al 8, THTGor TIfd s ST shich HHEM
TR S Hehdl 2

y/\
T&E H
e Jr foreme
i
7N
RN o
| NG
‘ N
4] X, X

for76.12  fwd gare o @Usl &1 599H &= [eFie &
a5 41 34T WITIHR GY T =eIdl gl arn
ST 579 R 9% faewie 7 g W) Ferdl

fo 6.12 THIHIN (6.11) Tl TI< HE Gl Th
=1 R B 30 i TReereR qe T =erd
TN Tk U gl W B A Thel A TSGR S €
fohie e oel e 9ol ¢ THfAT Ik So9HM
o I T T HE YA el el Yae 3 SEeh
QU W A Il Fd a8 I foehe ok g o
IE1 S foehie @ vew o, = gest w1 TRyl
IA| 37, AEA TA o AT YA h FAAM h5 H
TIAHR 99 foehie & ag off o€t a1 war S
faemie 7 g &1 feafa o g

6.4 HUN o @ T TG FaT

MY A BN T [T Tomm &t qRTST I 9
ECo
pP=mv (6.12)
3R, Thel 01 & foau e o fgda fom =6t &n
ispfae aro § forg Gha ©

_dp
F=—X
; (6.13)

SEl F 01 W SR 9l 81 354, 376 €4 n 0N o
w e W faEr w SFe somE s m,

mz,...mn%ﬁRaTrW: Vi, Vo, v, 21 U, TER
= FoFIRA &1 gahd € SR 3 R a8 ot ot o
& Gehd €1 Tel U1 1 W@E G myv, , TR H
@ " my, v, 3R TH YRR 37 il o @ He
oFf F)

naUN o 3H M &1 a1 WA AT, Thdt Hol
o W G % FiEe I F SR 2

P=P +P, +.. +P

n

+m, v (6.14)

n"n

=MV, +m,v, +...

T GHIHIUT T THEHWT (6.8) H o HH K,

P =MV (6.15)

3Td: HUN & TH [T HT FeT 3@T G, 1
& FA FHAMA qUl THF FHAM FE & AT &
TGS & a¥el glal 81 THIHIT (6.15) 1 GHA o
ey Tdhe HH W,

dP __dv
M =MA (6.16)
HHIHIT (6.16) TS FHIHIT (6.11) T Tl
™=
dP
< = Fex 6.17)
IE T & 2T @ 51T [0 B FYT & S B
& [ & [7q @ T T §

If O ok forelt TR W 71 S8 @l &1 A
I, q THHT (6.17) F AER W,
dP

—=0 = P=3:|HJ.EF;
dt

31q: 5@ &I o ol R W & aed aal o
AT I B € @ 59 TR 1 Fet W o 3R
TEdl €1 98 FUI & Tk FE o forw amg g9 o
Y Ho o G w1 € WHie (6.15) %
FRT, TR 31 F7 oft e @ fop w9 e W o
Il Fel STed St I Il © |l THok SAUM kg
o7 ufafad &l el (39 1A § HUll o R
ST T THY B THM I8 HH I =ai ok e
1 el FeAHM =R Tl 21)

oM <, foh TaRes sl oF SR, A1 39 acti ok
HIUN S HUT Teh TR R ARG had €, fordlt farferse

(6.18a)
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U1 1 THA-TY HIHT Sed el Fehal 21 T off, afg
™ W T e Fa a'd a9 I B A FEAA
5 STER-AT W & Hord €, @1, g O K1 e
TG @ el W@ 9 W Hed 8

Gfeer TR (6.18a) 5 31fee THieRl o o
g, 97

P =C,.P,=C7P,=C,

FE(P_ P, P, el W Ham wicwl P o, FH:
xy @ z e ® s € #iR ¢, ¢, C, TR 2

(6.18 b)

H
¢ He

CM

—— - -—-> Ra
Rn
ra N

(a) (b)
o1 6.13 (a) T 4R A9 AT (Ra) TF 3T96TFH Tk
T IS (Rn) TF TF STeHT-H0 (giferad
WA HT AH, He) § fa@iea siar g
b1 @1 5o &= Gl | Bl
(b) SHEM =5 FT [EeR 37aqeel § 39T 9RT &1
WETT (Ra) T [G@E| SHI 34— §T H7T
& TR F [q9d e 7 wfar gid

Teh 3R o w9 ¥, 31ed, eaw & Ty 9
fordt nfqam ereemet Tifaes o Aeaufa & W
foram Y1 eam &1 fvsw TF e & A iR
TH ew wU ¥ fa@fed g6l B SF-NE 9
7T o STl ot ® i 38 W Yel a5
T &1 o7d: ™ &1 el 1@ Ha, e 9 ugd
AR &7 o 9% TuH Tl 2| faeed § se= gu sl
7, TS9 T A Tg eTehi-ul, fafi= feemett o
T YN Foid & 1o SToh SoUHM ohg 1 THA-TY
I 51 el © @ W e g9 9 Tt got e
=ifes Tifqa™ o (a3 6.13(a)) |

g g9 U W Hed %H 9 39 e Uik i 3
o somm o feer @, o 39 wnfaer o &t Tifa
forgment Tt @ ved 2; Sc=1 g SH U1 T S
faodia feen & <9 TR TTE B © R S S5H
feor @, S/ =1 6.13 (b) | <@ifen e 2

(@ (b)

a7 6.14 (a) T (7979 F71d 1 78771 S, T S, & T
Te, St HYT: 95 @1 TF Gaq 3@ R 390
7T g STFT gSYHId @ C GHIM
T 2

(b) 3G FERT AT BT A T FHAT FR C
feer 21

Ul ki frepra Feefl oga € wmEet § S| W
aE T fedufaa am Hert wwen § <wn €,
AR o So-ThA i STUeT, SHM-h= oh %A
o & T A T 2l

wiferent o g (SrEEdt) el 1 R S U
T 1 T A FE Sed 9 7 @ @ ar e g
e 1 SAAM e, Ush JaHd-HUl hl @RE =adl & ST
1 6.14 (a) W g9t 720 81 fo3 § THE gouE A
T A& oh T g o <9 T ¥ o Ikl Sifed
few@ré ugd B1 A &H U9 o o %H 9§ <d d 89
& R 3 S Fer 5oAEH % o IRd: T IR
T W TIGHM § Safeh geq9 oheg TEeR B o <, T
HT T ! AR 9 o oA o faada fo W s
& 2 (Fo 6.14(b)) | 39 YR 37 &0 o1 THA 9 &
TRl o HeE | Al g © (1) SoE s 5 W
@ H gum M (i) SEH R oF URd: A&l i
TAIHR FHET|

I T SEEN § g2 §, T e o e
Ul T Tl SHH e 1 T SR KA M s
& Uig: Mfa o ST ek <@l Teh A I
The © foEd fea &1 vfa @ wEeE o "era
firerdt 21

6.5 a1 WEYN 1 WiEYT UEHA
29 gfell ua ifaet § 37 ST % fowa § ugd 9
A S T s 5 (FE, e, i) | g |
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sfiferent

gfeett o @ifqer oM FT gl w5 ot Tw mEwul
Aifaer i1, 7, = wigw TRET, 9 6 fagereT %
AT U R TR 1 S 2

39 B9 I WREN H TF I YPR H M
uftnfid w411 I Wiew oM 1 ol A | Hefia 3
Tecqul T, ot Mol e v o, 9w o
o ®q § qRwfd ®1 S 2

HiT9T MU Wt qiRwTT

T Gfkell a T b 1 G OAEHSA Th TH G ¢ ®
(i) TSreRT 9T ¢ = absin g §, Sl a W& b HHS0: a
ga‘bé?qﬁﬂm%ﬁ'{ o<1 afeer o == 1 B
|
(ii) ¢ U et o 3ffereeq ¢ f5oH a wd b afied g
(i) =% B9 Tep Tfeyoed UH o @I gHeR! W YR W
o SH1 7Y a TS b a1 | B N o 39
el o eAfiyereed 8 iRk fft ot 1 a @ b I
3R R, U= T AR ¢ 1 e | e s
Tferorerd U= 1 M o 6.15a @ g9t T B
IfS 279 Ffeel a T b o T o SAHATIE @l
% 9fid: T e g9 &I STl 1 3H YRR W
for 3 R a @ b =1 IR i &, 99 39 T F
el g3 ST ¢ i fEen s S o1 6.15b o
<t T R

Tc:axb

o7 —— > - -

(a) (b)
fer 6.15(a) 3t TN & Gl ToHEer H1 faem feifa
FXT & fore feromad 9= &1 a9
(b) TR qUrES HT f3em Far & faw Il
HEEIRECL]

fe 21 o 99 &1 W 9 § 30 ThR
T HH © ¢ ST e BT 1 g9l H a Wb H AR
Tehd Y U el 39eh thel gC 1S 1 il ¢ &1
fem s
I A Tl =MEY % a b ok = &1 101 &7
21 fo16.15 (2) T (b) § 399 € &0 O Tt T ©,
I IO (360°- 6) B1 Sl Fremi ° 9@ wiE off
o T IO a T b o SE T BT FHIOT (<180°)
e Frrm o =few) o=l @' 6 7
Fiifh FLT U H, 0N e A o g Fid
(x) T =1 ST fopan S @ sEfae 59 oM i %
T wEd B
o oM < fop 1 wieel o e om wufafe frm
1 UIel shidl 8 S|l 98l &l T €a.b = b.a
T, 99 OF swAfarma EE S aed T8
T, AU axb zbxa
axb @bxa%qﬁﬂmﬂm(absing)%;ﬁ'{
T g & SH qof & AfereEq € W a T b
formm™ 21 @9, a x b o fou 2faqored ¥ #l a9
bﬁ@'{wm%mbxaa‘imb@aﬁ
3R gRoTHa: 3 1 afeer foada fen o e €
axb =-b xa
o GiEY UM 1 TE Teh 0T THRT AT
FIER| e oh 3faqnd (A <o H yfafers
TH W) B X - XY - Y AR z , —z foerd
&1 uRoTEE wft Gk & el o fog a5
AT AR W IFR a - -a p_, —p| 3@ &
e § a x b T A1 Bl 82
axb _ (-a)x(-b) =a xb
37d: Wad ¥ a x b F1 fog T agemn
o 3fw v |ikw M & IR AT R faaonta
Bd € or:
a.b+c)=ab+ac
ax(b+c)=a xb +a xc
e THc=axb & FAo¥di o ®9 U O} forg gerd
g1 3ok T e o WY [UETel i SR
EAYIF B ¢
(i) axa=0 (0TF & TR T, A = qRmm
CIGIRSIEN )
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W:WW%ﬁﬁFaxa Ealite | gcl
a’sin0°=0 . ab=(3i-4j+5k).(-2i +j -3k)
T B 30 9RO W 9Eed € R =6-4-15
) ixi=0, jxj=0, k xk =0 = -25
i) ixj=k i &
M <, R i x j &1 9 sin 90° A 1R, S axb=|3 -4 5|=7i-j-5k
i @R j <A 1 ufEm 1} SR Sk s 900 I 2 1 -3
B 3: ixj Tk THH GRW T i R jF A H oM < %, bxa=-7i+j+5k <

SAfvieraeq o o9 o FEgER 9 X al 3
Geiferd 98 Tehish A k ¢ $6 UHR 39 I8 ff 7
T T € T

jxk=i @R kxi=j

e UM oF %A A 707 o SR W 89 &8
T ©-

jxi=-k kxj=-4 ixk =

oE 3 fF SWea 9w PH sl H AR
i, k¥ w9 H ofd © o wfiker UH e € @R
Iz =kt %A § T2l o & df |fee ToE FomeTs €

1,
axb=(ad+a,j+ak) x(bd+b,j +b, k)
j—azbyi

= axbyli - axsz —aybxli +aybzi +a,b

X

=(a,b, - a,b,)i +(a,b, —a,b,)j +(a,b, -a,b )k

SR A W HI | g0 T TS Ul
%1 ST A1 Bla x b i ek HE Gl AR Hl
A T fefirie (Urforr) o w9 ® fo@ geahd € S
e W | W 2

i
axb=

i k
a, a, a,
b, b, b,

X

3QT8YUT 6.4: 31 Tfewl a = (3i - 4j + 5k) TF
b = (= 2i +j- 3k) & IR T GRYT THET
T FifTT)

6.6 UG AT 30T THeRT IWT a7 § el

TH AN | T AT il T Hioia 97 # 2, 3iR
oot T & T N S 7 o 7 e g
ot fa § fIve 1 Y& HU T JAehR 9 W Ferd
21 Trel 01 1 T 9T SHeh S A W Harea

L‘:‘V}

o176.16 U iR 3787 o URa: goi1 LR (z-) 3787 o
Ra: gad 3¢ fuve & fedt HT P @
FAHR T T/ T J BT X (C), 3787

W SaRyd Bl

Bil 1 37 <1 AR o |ie o WeY T |Gy OF 9
oI 2l 1 |G o o fawm o o fuse e
o uqr B
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sfiferent

agd o1 6.4 I: $WI SE SR waEn T R, R
3z fuve &1 w& fer a1y o ufiq: =oi 7ifq o, fyoe
1 Y HU Tk o U A I 21 T g9 9 ok
SATEel THAS U Bl ¢ TS ohe 3781 o W Tefeerd
e €1 o 6.16 W e Tor1 6.4 1 TRt § a0 © 3R
TOH R (z-) 919 o 9Rd: ¥Ad, 38 fuve o, &
fafyre %o &1 fag P R <A |1 F@ FU TH g
T € TSkt oheg C, otel W e 19w Wi B
2, S fag Pt @181 Q@ oivEe < @) o ° w4 P
fag W &0 1 W@ o WKy v Ff uien B gwent
feen o o p fag @ di=h 7 w9l Y@ & Ry @

A T At TEE A o SIS w01 o feafa pr R
(fa 6.16)1 ®ITT PCP , At THI | HTT &% HIUA
ORI AGSHT HIT 81 ALHHA T U 1 A HI0
A AG/ALR| S-S At T HH T2 g TG
€, STUE AG/At 1 A Th HIHid W W el & i
P g W 01 o1 dqE(oTeh shiviid a7 d6/de R areifi
HIUT &7 1 B0 w W e H Bl gAF T
AT W TH WA B T g o |k 1 aiEn v
TS ST O w & o a9 Th T THHI
u:wrmuﬂe@ammm%,aﬁr Qﬁl‘ﬁ
eSS

B <@ for fordt fu T aqor W Tl o = wr
3¢ fyug & weft ol W o] et 21 o fer oter @
riifrmﬁmmwmw WW,%@’WQTIU{
g

U, = wr, (6.19)

T8l ff ekl (%1 WM 1 W nq aeedl €, Sl
nﬁ@%ﬁﬂﬂn‘”ﬁﬂﬁﬂ@f%l

ﬂﬂmﬁqﬂ%ﬂﬁ%ﬂ?{qrzo,aﬁ'{wﬁm
U=ar=0|30: 318 W fEm %01 W@ 7fd T8l &l
U T U B ¢ T ere e R

oM 3 fop T |t O 1 GHE HiviE o
foran 21 safee g7 w &1 R U F7 FHAT 3T FE
Tad &

et fave &1 Y TR T #7 s1freTaro gE
g Jarl fo 39k QU U7, fHE T 7T &7 7 gHH
ST @ werd 21 54 §hR, Y5 O A & o g9 #E
Hehd & [ fohdl feT 7T 8791 W fyve & G4t %91 Gaq
HIvitT 7 T gAd &1 oA < foR feer aret o ufia: g
3g faue =t ol wfg =1 J sifueemn, g vl o

(STET STH 6.1 | & T ®) fUUE 1 ' w0
T4 | Tl a1 § R T8 I otel o Siferted qol |
feord e & TSEeht o 318 W e 2

TR A I o foae=d 9 UE o @ T o
AT e At TR | foh 9o we B, fop e ww wiew
Tl B1 B9 39 qe o TueH 7 gfie ok fou I qoh
T <, 99 98 UH T el Th TR oter % ufia:
i o, v 9 giew, soia s1e o e g g,
3R 39 feon o Hord ar © oo e <faoned 99
ST e S ST A e o e A R
TR S| IfEe o 6.17(a) | 39 A9 1 i,
o = d6/dt, SE HIR =QqEn T

© 90

ferd 6.17(a) 9f3 3feyomerd 9= o 9 #I five o i &1
foem & gaTen STQ Gt 99 HiviE e Ht
feem & st @@ =fs fve & guf @t faem
(arrerd =7 sferonad) aeer at w B e
ot F5e ST

a7 6.17 (b)  FIVA 7 Tl¥T@ F1 90 &R qUi7 378
& g9 81P fa W feera &7 &7 3@t

A v=Wxrel IE QTIr I &

Wﬁ?aﬁ?wﬁwgﬁwwé
ITH FW G T e i@ o
T 2
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3T, 37e TH T RS @x r i Ik o e
3R ST foh 78 =R =5 o €1 f51 6. 17(b) 1 24,
S o o 6.16 %1 & WM ® W, TE 39 H0 P H
9o <3 ok fore Sram s @ 21 e o, fer (2)
3187 b STV WiE o0 3 a1 fag O o | g five
% farg P 1 feafd-wfRe r = OP <vien 720 21 M ¥ R
T farg w1 YU 3 o SR & W@ T

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

Wit @x OC = 0 Fifeh o IR @ OC ?

Ad: @Xr=wXCP

I WX CP, @k e €, 1 2-3187 T ot qel
FHUT P g 99 T g9 I 5 CP W ot o1a: T®
Tq o P fag W i T el W % iy ?
x CP %1 UfHTU () (CP) ¥, Fifeh TS CP Tk T &
o 81 g4 CP &l r, ¥ YR e =feq arfe
T 3R OP = r o qiAmr ® "y =1 feafa @ w=n
ST Tk |

3T @ x r T TE ww § fomew ufimm wr, ®
IR frweh! faen w01 P g IR T g9 R G W
w991 Y@ o orfey 21w forg P W W@ o wikw
aftamor SR e 21 em:

V=@ T (6.20)

o |, IR0 (6.20) 39 3¢ favel wi FuE I
W oft w0 et € S ek g o Ul Y ®, S eiee
H1 TN (951 6.6(a))| 39 TE o AW H,
r % o1 fefa afze wef@ = 2 S fer fog w5
7o fog et AT T =

oM <, o 99 $IF ag TH R 378 & gRa:
qUi7 Fd & a GHT % G GV w HT e 7@l
F3CTdll &, 9HT TRHTT &M0-&0 W Fseidl &l &l
sTfereh =TT g o "l § @ o IR SR e
3 THg & G ket @ Ghd 2l

6.6.1 HIUTT ©IOT

s e fean Ben o 79 oot wifd derlt sterm
T Weet S1eEA e wgEn on iR fees ar u

39 BH Tell-witd afifed 81 Teiaeor i 1 TS =%
TR =1 e foreeme (Ar) 3R W@ 3T (v) & 959
2l FOfl i | Sivie faxered (0) T vl o (@)t
SEYUNUMT §| a9 98 @vifas & ¢ fF 99 8
TFIE Tfd § W ©ROT Bl o 9Rede i X % &9
¥ uftenfud foran on 59 & =it wfa & FofE oo #@
ot afefod =31 o7d: HIoT RO @ 1 9Rem, 95
% gruel v o7 giedd &1 Rk T H HT Fehd
g1 =,
do
o =22
dt
IfE =i o187 feer @ A w1 & iR sufwa i
fem oft feer BT 39 feafa o qa wfew aeieor aifew
et | SEe Sl © 3R g9 fora wWehd ©-
_dw
T dt

6.7 9T MUT TS IV HAT

39 TN §, TH 39k THT 3 TN 9 STeTd Hadd
et =1 f<wn o |y o o ¥4 | gRefyq foman
ST ®1 3 UferEd, S ww <@, Fuil o R
foptoet g favel &1 7fa &1 foo=m W ¥ 9ga
Heequl gkt ot et #

6.7.1 Tgh hUT U ARITUA ST a1 STTI0T

o, i TS M 1 GASH gl ?1 A fuve
et famg o1 forelt T@n o erfewr feem @ a1 god
Shact uf Tfa it |1 g9 S © TR TRl g R
T e ¥ giad @ o foe (anft ged
g @Ror U1 i o feIw) oot i stevEehdl el
2 q9 T Yo gg 331 € T yoff wfq & @
% qed &9 S TR B2 wh wwy feufd g sy
T 1 I AR ok fau oed fRdt gR &l @rer
1 9 F HT I A | 5R Tk 58 fIve & S FHoopt
T TR T Il HealeR el o Ufa: 0 Tkl ¢
gR W1 HIF YA 82 78 9 T & € T 59 a
@S W A RIS A8 A8l gH Gl
fe=g, foet «f 9@ g a8 &1 fowar w
ka1 B, TE TE B1 whesi @ TORA el SEAiER
W W A el dd, gR H &g ot ol fd
I &I X Fehar fohg fordlt fw @ aftmmor =

(6.21)

(6.22)
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sfiferent

SR I IAE W gag stfush guret g 21 goff wfa o
I 1 ufikam € 7, dfew, 78 Fel 3R R T
STl € 98 off Hewyl gl 7

*qoft 7fd & 911 o THged T T Sl T ThRT
Ued () el ot ™ off el Sl g1 (39 =
ol SR T WISl 1 SIS Ul A w3
Tedl B9 ThA &0 ok fafere Amet | Fa st wi
R 37| 9% H 39 STIRON h! ST TR FN h
T @IR g favel o forg om] it &w, sof wfq o
THh HRUT B e U A g fIug oF vl
@R | THHI Gy ot S

fer76.18 1=rxF, 139 7T & oimaq ¢ foad roq
F 2, 3R sqa] {290 sféromed 9= & 799 g1
ST ST g 8l

Ifz, p forg W feord forelt 01 R =t F o @l iR
7 fag 0 o wme fag p o fefa Ao ¢ =1 (oA
6.18), @1 A fog o |UK HU W TFH a1 a9 H
sl frefafgd 9fce PRwa % ®9 | 9Refa
foman S-

T=rxF (6.23)

a1 3l U wiew A 21 5k Hohd o Wk
JUIHTEA 1 T &R 71 27 Tl T T A 7

1=rFsinf (6.244a)
el r feafa [T r 1 TRAT A OP i aaré%
F, 9 F o1 9RAM0 & 9216, r TS F o s &1 oy
o1 B, St fes o it e R

o ol w1 forfiE g5 M LT 2% | seeh! fommd
TE & W T SR TS w1 quty, T w9 T
T “ifeer T €1 =t el weh |iew ufy 7, s,
1 T Ay TR B Gl IOl HT SIS A
HeR (Nm) B1 Fo @ Tqwe € fo o 1ot o afmmor =61
&n for@ gand &-

T =(rsin@)F =r F
A 1 =rFsinf =rF,

(6.24b)
(6.24¢)

Gl%TrD =rsin93l?fﬁm—%@aﬁ{ﬂﬁr§@
AT T T 3R F (= Fsin6), r o oeaq faen §
F o1 3197 8| &9 < o 5@ r= 0 A F =071 6=0°
3TE1 180° @ 7= 0 | 37: AfE &t 1 Ry ¥ &
A 9 A foag W g9el 8 A 9a w1 R W@ g
g 9 ToRd! @l =t el I @ W 2

3T &AM TH a0 i AR ST AET fh r x F
fEeT UM BH o HRUT I AL & AL OHEA
gft o7 59 R o A0 e 1 o7 Ak =t T fawm
o St 9 STt ki e off Ieret g S
T A ¢ @R F <A 6t e Sere § e o et
=1 feen o #iE wfads 7=t 8l

6.7.2 ToEl SHUT ST RV Fa

S =t et Y i a1 ool geged €,
99 & vl o, {fE Gam w1 il gaged B Ted
T THA U & fafere AMe o @i dem
IR T SR Tehel HU1 1 T oF HeH H SHHRT
YA ST e, 0T AT bt GRS 1 38 et
fed ®o o Ml & faw ang w3

I ST T TG 2 I ForT off Tk Ffer oA
21 SEeh! eH (WEF) Haw 1 Aol e Hehd €1 T
I @ HIUNA FoFl T YRAMST T STHIAH I S
Gkl 2l

M SSAM 3R p T GaT 1 Tk HU1 AT, Tel
fag 0 o wme, g feufa dfcerr 3l 7@ qa fag
O o I 9 FU H wHoig gan | FEfafea
GHfeRoT g qReAIfod Bhm-
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l=rxp (6.25a)
HIv T Hfewr T ofmm
[=rpsinb (6.26a)

el p WY p 1 GRETI B GAO r TS p ok &= H
o HI0 2| 3H GHHT H g foE wed B

l=rp, M ryp (6.26b)
Gl%TrD (= r sin@) i< pﬁﬁ?ﬂ%@ﬂﬁ{ﬂﬁ-‘g@
m@%@ﬁ'{pmhpsme),r ﬁmﬁ{?ﬂﬁ
p 1 EFd B1 56 A1 & G I @ (p=0) Al
1 7 fag W 2 (r=0) = f p =1 fazn T @
fog 9 eIt &1 =001 180°) Tl & 31U T Fehdl
& for Ivftg Wam 9= B0 (1= 0)1

iferer T, o et wE wiviE Hom ® ww
Heequl TReafish Heid 1 T8 GaY ff 5ot o W@
AT o o= o Hee H1 Ol qUged B1 Thel &1 ok
el H I8 HaY [ H ok [ §H [=rxp
T % SR T STaHad w9 T,

di_d

_ = — X
a - acFxp

T[E 3R o SR T UM ok STkl I a9 TR
|
9 e xp) =9 wpvr P
A TP TG Py
3, 9 H A v=dr/dt T p=mv i@, @
dr v x 4
Exp—v mv =0,
Fifeh 3 TR WL T AW UHEA I Sl
g1 e, =f dp / dt=F,

dp
rx—=z=rxF =1
o dt

m*i(rx )=1
tdt P

q d—l=1:
©dt

Aqud, fRgr HU1 F HIT o | GHI F 91y

B STel IRERIA ohl T 3H T YIS e ST oh Se)

Bt 81 ¥E HEO F = dp/dt, S THd O H

TWHaE 1fd o faw =ed o fgd fam & =3

T €, 1 O FAGeH R

(6.27)

TN o THeRTE AT 1T AMTUT UG I Haw

U o et Frepm =1, forelt few o fomg o wfd:
el IO HAT T HH o fAC TH ThA HUI H
HINT ATl oGS I i TOAT HEAT B ST n
Tl o TR o forg,

L=1 +1, +... +, :ili

{3 T HT VT FAT B,

L=rXxp,
=, r, fau e gt forg o e i3 o o feorfa wfkw
T 3R p = (my) T HU1 1 WEF G 71 (FU
FEM m, TS o1 v, 8) | HO o I o e wiia
G i g9 Treaq fora wehd ©-

L=%1-= z I, XP, (6.25b)

T THIHT (6.25a) H & TS Thh! U1 & FaT
&I g w1 HON o e o faw fee e
SRR T

iRl (6.23) 3R (6.25b)FT ITAT HY Al

dL _d _odl,

@ alX g2
S, i F0 R g I St €

T.=r xF,
1 1 1

(6.28a)

{3 U W T Al oA F,, 36 T o ared 9ft
9T 9l F e Td feha o &t 0l 51 36 01 W
T ST SRk oIl Fnt T | 4 €1 gafe, 5h
F 5 Al | SEd U A Fell ok AT B
AT~ 3T FL Tohd &

t:ZtiZZriXFi a1

thext-i-'tint’

- - ext
S| Tew = p T ¥F,
i

3$|'{ Tint = z r; X Fiim

74, 7 fa% =g o 1fa 1 gdra fm @ 98 qe
for fepma & Tl <1 01 o o= o 9Tel ol SRR
B & ol fauda feen & v ®, afew T8 ot At
<ol foh 3 ot <A1 ROl ol e et W@ & SR
o B1 39 feafa o eriafies sel o1, Fen o 5
el § AN I BRI iR, T R wfafsman
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g w1 RO I STl I ¥ e 1, = 0 R
T T =1,
T v= 3 7, FHFET (6.28a) § Feshe Frehern
2, fF
dL
o e (6.28 b)
31, HUI & fohdl (b1 o et HI0T GaT |
T & ST99R &1 i IRadd &1 ¥ 39 W SR
ST ST SATOT (T s At & S & TR aT
& SR gt g1 v ®© TR 5 fa (TRl e
Teod-h 1 4 fag) o ufid: gt wivia gam feren
ST & 9 % qRA: STer St SO kT TOMT Y S
21 WHIHU (6.28 b), UK o R o SAUHIGHA
HUT BT FHER (6.27) & 71 T8 Ff AH H H AW
2 fop T %01 & Ul § Sifafiss oal a1 evafe 9o
STEU 1 HIT eIfeaca ABT wiAn WHIERIOT
(6.28 b) frAfafea wftewm (6.17) w1 O
I B

dp
a F.. (6.17)

M < foh THIRI (6.17) HT TE &, FHRW
(6.28b) i &Uli & |t Frerml & forq @y et @
=% ae fuve 3¢ & = faf= yer &t el o g
Yok g HUN T TR

THIUT el hT TTRIUT
a1, = 0, df THHI (6.28b) & S T

l L = 3= (6.292)
31d:, SN ok fopelt T W AR et sl o
sl Ak ¥ B @ 3 T w1 wIvi Fom
GEferd il @ S1e 3R T&d €1 THIRIOT (6.29a)
Afee TEfieRTon o THged @
L =K,L =K WL =K, (6.29b)
TIK,, K, T K, 3% ¢ 9 L, L 3R L o
FHIUNT Tom WY L oF FA: x, y U9 z feumeti o
oS ofee 1 7€ Her o oot shivia o wifer
€, TR Tg ff @1ef © fom 3 oAl eraEa o Wi #)

I (6.29a), THIHIU (6.18a) AMT HOl
o T o el T HorT o TX&u o F1ad, 1 gt
TG B e (6.18a) Wi @ € 3T RIS
feafqal & zach erquan € 9 o § $9 Iuw
STIYART T &H == |

3QIgYUT 6.5: 7 a5 o6 dfd:, 911 7i + 3j - 5k

1 el A0 F1d IS g 9 w01 A

2 SHa feufa afgwr i-j+ k2

gcl : el
W F=7i+3j-5k.
FATUIT = r x F 910 & o faQ g0 feaifime ga &al

r=i-j+k

i j k

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

32TEYUT 6.6: <IN3A, o =37 9 <Iod Thd
o1 1 fdt fog o 9fa: v gomm 3Tt
G Tfd o SR ST=R &l 2

ge7 : O T I %0 PfRdl 0Tt W, v 9 9

@1 €1 B9, 5@ U1 H1 H0NF Favl, W fag O %
qftd: @ S =6d B

=
\

7 sinf

R —

O

fa76.19
E!ﬁ'“’ﬁ'ﬁﬂﬁﬂl=r><mv%lmqﬁqmmvrsin9
2,90, r 3R v e a9 &1 & ¢ (fET fo96.19)
Tafy 01 T o WY SO e aea @ e, R o,
v &1 feen Yen g€ @ wdt § e gEfau
OM = r sin 6 =X |
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151 e, r ©d v o da o feraed, 953
3 T IR et g5 1 7 fEen ot &Y werd|

d:, 1 1 qREmr ud fgwn @@l wdt € SR
TEfy I8 WA B M HU W HE G g
AR 272 <

6.8 g¢ fuvsi =1 wqem
319 BH AUS HUI-THmEl o oo 3¢ ot =+t fd
TR I A Higd HE

agd, TR0 1 Toh 95 fUvel W o el o
T B 22 (3T W v oo ‘s’ %1 A e
HI| & Gk AT 7 el W, TH Shael sl Sl 3R’
T AN 9§ B SRR w4 | 99, frdt g fave #i
I T § oiedT @ €, stfq o ek
(6.17) o 3TIER, 3U%k Tl I Haml &l IRafad
F%d | AR, Sl 1 gE THES 9 T 2l AR
fIUe W M a1el Fa 9 ST YA T B Al HR
FRT, g fave &t Foit 7fd o afiads grm stuiq favs
H F DUNA FHoml THHIT (6.28b) F ATIAR
Ectgul

foret 3g fyve =1 =ifrs Hqem &t ofeen ° a9
HET ST & 55k TG T 3R HI0itg Fet S B
g U 99F o 919 A S8l 8 A 39 fyve ¥ 9
W@ @1 B A HIViE @R 3HeRT 33 ghm R
(1) fave W TH Al Fa g A el H1 A

RIU R

(6.30a)

I e | T I1e Fad 9 A S a3
faug o5 W G § 9HF o WY hlg qRedd
T BN FHE (6.30a) fIUE oF TG
Taer &1 T 2

2 FA IA Y, AM Te-TIve W &N o
TA- ST o1 T AT I BAT ¢
T AT T, =) T, =0 (6.30D)
I 3 fIve W NfYa Fa ot ol 3= &1 @

TORT FA HIONF GO U ok WY & a€eT|

iR (6.30b) fvg o woff Hqer *1 wd 2

I I Y91 I3 Thal v, fr AR 9% ot fag
TSk afta: STsoil <1 UM 1 T R w<et Y, @
off Wqer &1 v Ieri? 98 fa@mn s g ® 5
g frdlt g fave & fau Tamiada d@qem &1 I
THIH (6.30b) @ Bt & @ 3 R Tt fog &
TIALOT 1 IS 9 &1 SN 7Aq Foit g &t
I 39 ga fag &1 fRufa & W fsR T
Sk aftd: et fore o @) S<ew 6.7, § Seigm
(I THIadE e |, fRet fave o S| & o
Tl 1 Tk Sgl) oh fafime At | 39 92 & gfie
T WM n Al o faw 33 aftony 1 =AaHs SHes
W HEAT ST AL o oy sig faan o 2l

GiHI (6.30a) TS GHIHIT (6.30b) M &
Tfeer gl €1 T o g diF eafser gl o
FOqed &1 WHIH (6.30a) o WA ¥ GHEHO §

;Fix:o, ;Fly:o T ;FfO (6.31a)

SElF,, F, T8 F, 9 F,% %89 x, y & 7 T
H forifea rea §1 st YRR, THishion (6.30b) oA
A erfee TRl & wuged €, 9 €

n

ifw =0.% 7, =0Td Zlffz =0 (6.31b)
i=1 i=

SRl T, 7, T 71, FE: x, y T z T & s«
et 7 o ST g

TR (6.31a) TF (6.31b), TH fordll 3g fave <6
i3 Fder o foIT Tave ©: T 9 Sad € S T
T & IR R TS wxcdl| S5 @ wmensd | fhe
fug W oM ol Teft o T € 9 | B 21 39 feefd
& i F T S S T W R S
I STETIRAT BRI STH W S I AT HIeH F
T g1, 5ok STIER, |eft ot o, 36 aa | ©es gt
T S RO eI el o ST, teral sh1 @i Am
T3 I BT A I Soff-Gider & W R
Tl o o1 oh AT S o TN o SE o6
3TaFal 1AM I THI A1

T 52 TIUe oF Tge i o bt gorl, Thal Ul o
e F) R A F T 3 T e e e &
e | S <hT §1 HOT T ol et T i R ST
Tel BTl 5k T o foTy sharet TMIaRI Tqer i IRt
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sfiferent

(TR 6.30 a) B TA B 37: fRlt 01 o Hger o
T 39 W SR |sft Il o1 Tfewr AR I ST =1feT
Fiifer A Ta gl Teh & U T FE FQ & ST GOE
o 2R E G Sl % ded Gder I faeeE Tedt o
el W o S g

e § for weh fyve oniferes Gger ® @1 wehar @
T 7 & Fehell € o e TMIad Gqer ¥ & W
Toff Hqed | 9 @ a1 R gofl §ged ¥ @ ¥ W
TIMIT ged ¥ 1 2

Tk BAh! (A T AN dleil) s 98
(AB) R fo=r =ifse, fSgsr 3 fa¥ (A w& B) |,
TR IRATT ATt & FHIR I, (S FAH e | ot
g) F, 99 6.20(a) ¥ M 3ER, B & owaq
@

<

fear7 6.20(a)
T 5 B AB 1 He7 fag C € 3RCA = CB =
a?l ATIB R ol ool & C o qia: e, qiwmr
H T (aF) B, W S fam o famren w2, fauda
feameit & gt #1 98 W el Tt SO I B
o =it wqer o ®, W e TMadg Gqer o T

2, Fif% YF20|

A B

-
farT 6.20(b)

fo= 6.20(b) ®, 99 (6.20a) B fR W &g
T ol 1 faen Sore & T 21 o s vy W fed
&7 TR SRR RATOT o 3 9, fauda fegneti o, v

o g ol § T A fR R R 3w B fR W
Tel ST Wl % Sl aeR Al € W o fawda fem
F 7 ¥ 3w 9w ¥ ¥ SR e § e o
1 79 @ €1 ¥ W oA arell Sl 9ad A 2
Id: B WM Fqor o 8, Afh 78 Foif dqer
A & ) Tty ae v fedt o e 9 fer 7@ =
T €, 3 Y5 O Hed it @ (A TR Wed
EUERIGT

T SRR i &, fauda feemet o ot 5@t @
Strer fomert foman @ U A B Forgrw St ued
(3Teh) FEedl T SergT foT TmTaRT o s[oie e
H3dl 2

S BH AT TRE el 1 gFhT Eied ©
T TURl IUEEAl TFRA W UH T@gTH SR
Fd 21 [ 6.21(a)] 1 THHT ST SIELUT Yot
o grEHE &3 W Wl grEsE gg € [fe
6.21(b)]| Jeat &1 HEHT &, IHHE [ R
ST ST gferoft yei WX SeR S @ @1 Sed
Y9 T @M g SR I H AT wH Aol yF
W e ferol fEwn w1 ST gidar @1 59 erawen
o srfafiad wTa g3 STR-J(&107 fown & Foha ¥t
g, T Tt w1 fwan 3en T T gt o 59
T, GeAl o FE&E &3 o KRV, Th dadTH
gt gl 2

o7 6.21(a) &FFT &1 FAMH & € 8913 3Tl 39 W
T TG Tl &
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g<>\

=

fer 6.21(b) Yeat T GBI &4, GE & yal W, TR
YR a7t 3 aet faadie fevmsH | e 2
7 g o1 T qAGH T 8

3GTETT 6.7: WS Toh et Srorgrd a1 oo
39 fog o Ha e 72 e foeer afid: e

STTEOT A H &
8T

IS

o

faT6.22

& 33 fuvg <fifse e w fo9 6.22 ° @™
TR I & 81 S F el -F %A9: fag B 8
AR @ & ga fog O o ame & fagetl o feafa
| HH: rZTIEfrI%I 3T, A fag o afa: se
o STEOT A1 Y

T T S0 = JrH S ATl Sl o STE ol
=T

=r x(-F)+r,xF

=r,xF-r xF

=(r,r)xF

wfefdr, +AB=r, [] AB =r,-r .

TAYH H1 SO = ABx F

T, 98 A A fog i a7 fog foees ufa:
T aell % el fau ¥ suel feafa wofeR
T LIl |

6.8.1 3MYUT A1 Tagia

T 3Tyl ST, 21 9 9, Tk Ut gateh! (A
T FoHM dlell) B ® S YO ofrErg o TR
few U foeet fog o of@: @ Idl 81 I T
ST FECA B =4l o ©el oh HeH H o W,
IieTeh o1 Tk WffTeeh S0 81 3 9 F, & F,, S
Toh T o HIR € SHlerh o o W, 3k ot
AT AT H HA: d, T d, I T M E S
51 6.23 o <witen T @)

R

o7 6.23

g IHiieten AR &9 W Teh Hqferd tep g1 /e
foF oTeT R 9@ 1 ufdfwA SR B 98 Il F, TS
F, &1 farda faen & gorel €1 e wged o fau,

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

R ot Fqer o, et & ufa: ool oH W, 3
ST <1 A1 ¥ BT o7

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

=1 : aTded e sl oM Td Jfeqomed
Ul ! RO, fora STl €1+ € for R ererw,
W & FwERA T IR TR S I T

Sdie® o AMA §, F, UE: %K die g § e
IS T € S8 9K HEd 1 A W TR gl d, IR
#T YT FEA 2| I F,, TS Hl 33 o feg @
T S, FIE &1 A W $Eeh! SO YA Yo heerdl
2

TR (i) 1 79 39 TRR ot form 9o ©
dF,=d,F, (6.32a)

T, IR x IR 1 Sl = TIH X GAH i g
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SR FHRW, TRl Iderh o fag Sreon w1
fTom =9 FT TSI F/F, AH AT (MLA)
FHgI ¢

4y
o d (6.32b)

1

Hd: M.A. =

IfE TAE ST d, T TS, AR- d, 9 Ay
% 81, d AF o9 Tk § Afueh gl 21 A ey
w9 3t B8R 1 31 wiar © fF o yarw 9 ety
% IR IS S Fohell 21 H-1 o i ot amaes
72-fird STkl o ogd © S 9! T S|
qous ot Tk Sdas € B S o Al ok
ST AR UREw ¥ gfeul YO o faw 3
AT, 9R, 9R-9S, Y@ AR JAE-9 &1
Tga Hhifg|

Y 8 Tl © 9 T ¢ TR AR TR 9 F
ﬁ'{FZ STlcieh o TFIad A 81 dfceh ohig Shiv I BT
o & qa o S 1 e g e 8

6.8.2 T&EE &g

AT e A S e T e e =
e W Fgfera fwan g foa 6.24 3T T &1 TH
frarmramy © S o9 oErl 9 X WHd Bl TH
Afftd SR 1 M S| M ol T &1 Thel 3R
e SEt IS S Al arefl g% @l $S aR
YA Yk MY T o Ihe W UH uE fag G €%
Thd 2 foeer = dfge 1 i W@ W T W
THS] I A% W Fqfed & s (39 feufa § ™
#1 Zhel quia: afas eraeen o @A wifEw) | 98
e fag T o e 1 Ted o (CG) B Ui
FHT Ak SHEAERA: TR FI R T A€l Th a9
TS YT © TSTEeh IR0 T 1 el AT e
o o1 S 21 S fo 6.24 | <wian wn ®, et w5
e T Yfdfsha 961 R T o Zhe o §d IR M g
& R R famda ? oiR sufau ' Temiada
o | g1 @y & g ol gge § o R
Fifeh, SR THT 7 BIal @1 STEGfeid ot STeol o HR0T
IE Teh 3R goh Wl IR iR STl el ol o RO T
o THS R gd W T 0] gt  Aifh Tkt FHl
& R mg, mg.... = GH fafe= gl | & =
® T

ferd 6.24 T4 % IS &I U BT Al W Gglerd HA1l
9rger #t JiH TH F IHS B T FR
frffia a3t 2

Td o e hl o oh 56 UK i e
W%ﬁmlg,mZg....ﬂTﬁ{aﬁaﬁquﬁﬂzm
T el I R

I ¢, o s ob wre Rt fave o 9
w1 feurfa @few &1, @ 39 WM @ a6 o ad h
o o oh URd: 9 A0 1= 1, mgl o o
o Rd: Fd [eed aa S0 T B o R

T,=) T =ynxmg=0 (6.33)

zafee, fedt fave & Ro-%= #1 0 TH W
fag o &9 o IR X Fena € formrer ufia: fuve
1 FA [EAd de AT A B

T <@ § o Tl (6.33) | g welt il o fog

TEM T o7: I8 AM-Tae ) a1l o7 Hehd 1 7,

S mr, =0 | % ey f fefd afw (r) o =
o WIUeY 7Y T B| 376 STHN 6.2 T HHEH (6.4a)

% FIER AR T mx =0, @ qa fog five =
S o5 BT ARl oTd: fIve 1 e s
T oh% Uk & 2| AR M H 98 91 ST =1iet
fo T SEfAT 2, TR, o 1 SRR 301 Bl §
7ok @it fagail & foaq g o1 o w9A 21 3f fuos
A T B S fo SHeh Tk T H T H gAY
% faT g &1 A1 980 9T T Tocd o5 T §HE
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< I TEl g1 gel €9 H, I J ST ST ST
ToTd €| FHH o 1 o W $ oAl 3 e 2
g hedl Ty o germM o faao W sk s 2

ferd 6.25 ST STHR & o HT Tocd 5 T
F FeTHh BT Tocd H= G T9H AFH T
TeHTH W 599 BT ToRA aTeil SEaler 3@l
W Sl gl

3TN 6.2 ®§ T ws frafa, @i, favei &
A o & fefd 9@ &l ol wea:, Ak five
faemer™ &1 7, 9 3E fafu ¥ &n ST Tee s
T H FHhd B

1 6.25, T & we o frdt @i emehR
% Hoh I o SR A A Rl Th ST Aty
Tlien B1 A 29 W Werw H fRE fag oW A @
TAHE Al AW TERA Fell TR W@ ol F 9
ToRT BH TH AR @ AA, 1 iR H T g
379 B Thedsh i el T fag W9 B A1 € 9 e
g1 31§ Fear @t w1 wer fag T s B

Trzsd T = fafy s gurd it 22 Hfe ==t fuve
B T A ¢ 37 =9 At ° T §HEH s ot 9
o <1 TRt 7

P serw 6.5 70 W T 3R 4.00 kg FHAM
%1 ¥1q 1 B b I G0 H 10 HeHX W™
T e-url W fewt B @ wH R ¥ 40
Gt &1 g W 6.00 kg THHM 1 Th AN
ASHEN T | &R-UR R T aTel Ffafehan sl
I TN HIFTU (B T THA R GHH ST
1T Tl A Thd 21)

F i
R, R,
- oG A
Al . B
K, l ! K,
|
v
\V!}L w
a7 6.26

o 6.26 o BT & AB T T T B K, T K,
eR-uri 1 et gofd €1 G wH P wEe: Ted s
TS SeHE T T 1 e §

M 7 T B8 H1 TR W 38k Tecd sk G W
T4 HIAT 2| B G SALIEY KIS STl ST AT
%o § o @ T8t G T = 21 AB = 70 cm.
AG = 35 cm, AP = 30 cm, PG = 5 cm, AK,
= BK,= 10 cm 3R KG = K,G = 25 cm T
W =B 1 91 = 4.00 kg T W,= AHMAT T AR
= 6.00 kg; R T8 R, (-4 o 3MEN o SAHeraeq
gfafear aa 21

BT o TIMIIT HqeM o o

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

oM < for W, T weeleRd: = #1 AR e R,
TF R, SeAleRd: S BT SR T T

ot W 1 3fte § 39 @l o o0l 9 W
3w G P fe 0 S W B B
gfaen @it G 71 R, SIRW, o S0l o (1)
€, S R, T S0 Sf&Omed (EUeR) 2

a1d: =il ger o fog
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-R, (K,G) + W, (PG) + R,(K,G) = 0 (i)
7% feon ™0 2 fF W=4.00gN, W, =6.00¢gN,
el g = o & HRO @0 g= 9.8 m/s>

THIHOT (i) H Afeher A Fiqeenfya & W,

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

TR + R, =10.00g N (iif)

=98.00 N

iR (i) H -0.25 R, + 0.05 W, + 0.25 R,= 0

MR -R =12¢g N=11.76 N (iv)

FHeR (ii)) and (iv) R, =54.88N,
R,=43.12N

3d: gR-UW o UR o WdlHa et §-

K, W 55N & K, W43 N |

‘ma&zogwaﬁwgmaﬁm
Tk ST SR o F1e ekt Y feant T )
St o 6.27 § <t T €, gHeR T faw
%9 R GaIR ¥ 1 m F1 g R 21 R IR el
o gfdfshan 9@ A1q hifaQl

g1

D 2/2m

I

I

I

I

I
F E

m

fa7 6.27

Tt AB w1 ool = 3 m, 38 W 1 SR 9 g4
AC = 1 m, TEFIRE T8I o 3T{9R BC = 2,/2 m |
Tt T o 9Tl 9 © - 9ok Toed S D TR Jet
T IR W SaR IR w9 o 9ffwan 99 F U6 F|
I F, SR R sAfrereq 8, wifs, SaR auiaeiE
BT F, B QN reEdl § foEifer feRar S g
& —arfierereq wfifsan 9 N T S0 Tl F oo §

o FHI * doR ¥ W fFger @ I § zqfeg
T feen deR &1 SR B

AT FeH o T, SHEafer aall i an I
FE W

N-W=0 (i)
T TR &fgs & o
F-F =0 (i)
Tl Fger oh HROT 95 A qRd: ol o W
22 F, -(1/2) W=0 (i)
a7, W=20g=20 9.8N=196.0N
(g=9.8m/s?
THHEOT(() T N=196.0 N
TR (i) 9

F,=W/4J2 =196.0/4+/2 = 34.6N
T (i) ¥ F = F, = 34.6N

@ F, =F2+ N> =199.0N
9 F, , &t 9 o 100 S @
tana = N/F =4./2 ., a=tan'(4+/2) = 80 <

6.9 TS ATIUI

T T8 € IE Sooid IR I © Tk ol T
I TH TIMIRU TG o TR & e 9
fowa o o1y veel © & guifad B 39 gaY ¥ %
& 99 &1 S| A ot o ® fob o afg 7
FeqH o GAGed AR #47 87 39 U 1 I &H
TEA 3TN | 37| faa=m w1 W A WA o fo
TH had feer 218 o IRd: PoH W & four w3
A, o7 F9 Fivg Bt e S % fa s
T Y1 BH S B o feer eter o i@ sqofH e
f4ue 1 Tde HU1, Tk JAHR 98 W Fed ¢ (3Q
fo 6.16)1 3R 3181 ¥ r T W feorm w01 &1 W
A, S FHIFI (6.19) A 7, 0, =rw T T FT

1 TS oot ©

i 2 i“i 5 i'i
STl m, %1 1 FAH 81 fave w5 et s i
K59 JUh-Geh Ul 1 Tl ot &1 a4 2|

K=Yk, = i(miriza)z)
i=1

M=
N | =~

2
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el n T4 & Pl HON H1 G 2| A6 € TR
o T O o FAT T & 31d: o? 1 AN-Tog & aet
el 9o €1 @,

K= 1 o’ (Z m;r?)
2 3

71 3g fuve i sifiaferd e aren U T wed
R i & foen T Sigw sl € SR o
SfHRIRT &

n
I= Z miri2
i=1

3T g & 9y

(6.34)

K:lla)2
2

2 3 T g 7 1ong o oF gimmn | AR
& N T8 9g five @ik 3§ a1e o SAfereor @
forrer fta: fve oof @ 1

T (6.35) R e UM hid fave &t 7Ifast
Folt R W (TAad) T e fuve &t afast et

(6.35)

K:%mz)z Y g FIU) &7 m fave &1 Fomm iR

VST AT B FIUNT ST o (TRt feer s1e1 o o o
Tl #) SR g o v (W T ok wed #) i
Foqedl B9 TEd W € S €1 o7 e T ¢ T
Seged Sl [, Y SFAE 1 Ol wuged 21 (feem
3187 °F URA:) UM H S STl FRT fHent ST&T hidl
2 S @ Tl | e

319 TH U (6.34) H <t TE IR 1 ST
3 W fearfadl § Siea oot 91w o faw wi)

a) BRI RN So09M M o T Uqel aeid ™
foar FifsT St o1 9 o, 9 R F URd: o
HIUF ST F Yo R @ T T H IAF FATH
ok T e ¥ R W T 3R v= Ro =1 ¥ =l
| THfeTT THeRT TSt ST B-

K= lMu2 =lMR2a)2
2 2

IR0 (6.35) © Tl i W EH U © foh e
& faq 1= MR

&

Mj2
®

|

|

|

|

M2 !

[ |
C
< U2 >

U2 >

P\

fere 6.28 Z9HM & TF &S @ I, 1 A9 #1 8, o
7T & 5eH 5 | oA arell Saht elarg
& oTeaq 3747 o URA: 59 & 81 R 1 Pl
ST MBI

b) @, TH ] TOE &I 3g, T TAAA &l B F
il W o < somE 9 sH T e W faER
F1| T Feohr 9o SFAM &5 o oAl 88 &
AT 2787 o Uid: IH @1 ¢ (6 6.28) 1 Yo%
T M/2 38 W 1/2 T W 2 38, 7 gemHi
T ST S B0,

(M/2) (1/2)> + (M/2)(1/2)
3Td:, SAMI o 39 WIS h1, FHHM e U TRdl

B oh AHIE & o IRA: S AT
I=MP/ 4

arvit 6.1 § 5 guifaa fafaa smer & fuei

fafyree e1efl o ufid: e ol Sheret faw T €1 (A

T3l o ST 3E TSI o &9 9 STed €1 3

7ok foma o 3=a wemsti | 9ei)

Fifer, frelt fave &1 5oMM, TS [ Tl

¥ it 1 UfeRie 3 ®, 9% ST W T

STeed 1 W9 1 SHI YRR, € T 37e1 o ufid: Sgw

arrepot, syoff ifa & afterd= o1 wferier e ©, od: sEeh

fiug ok S[uff STgeel 1 W9 /EA ST Fehel 21 T A W

Tg Sy gl @ R et fyve A fuve & fafe=r o

U 3761 ok e TR YRR eraferd ¥ geAmH &

o fyue o wder sEeh! 3t Wi feerfa @R favfamma

o SO FI9R e 31 ferelt s aver o ey o

T¢ fuvg %1 g ford R foafid @ s9eh T |

% ®Y § B UH T GEe qRdtd & @,

TRYTT o et €1 e v o g Sl 3 el

T 9 Helfd 2
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ot 6.1 fafyre arell o uRa: oo Fafua st o fuvel o g syt

RO 6.1 ¥ TF 3@ Thd § foR |edt favel o g,
1= M2, Sl ke i fam o8 & St oo 1) 7 fag
H TSI B oF o 318 oh AT k2= 12/12, FPfq
ko = L/\/12 | 35 TR JATehR =ehdl o 3Heh A o
R g el o fU k= R/21 ke fug @R ol

8T o1 Ueh SAMHATE 70 B1 38 GRYAT 37 el Sl
B\ fordlt o7¢1 @ 9Ra: fordlt fave T IRYFT Forear 1
T U T F0 I g ¢ T semm wepel fave %
TAHM o e B Wotd: TRt siee s, € TS aver
o oftd: fuve o oo Sige ool & SO R
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31q:, forlt 3¢ fve o1 Sig@ smel, S9eh g=mM,
3T SR T SMehfd, FYoH-318 oh dRa: Hh
FoFAH o famon o 5 e 1 feufd wd e
W fasR wE B gl (6.34), § & ME wftam
o YR W BW g 39 ferd | g gahd €
g oeu w1 foE ¥ ML? T sHeR SI A
kng%l

et faue o oA oF S o A9 oF €9 H 3
3Fed Heequl AR 7 o ogd W AGRRE SR T
whdl ol Edl ® S wfaurers @ wed 21 S
forTel Sie@ SEUl oF HROT U8 T ATEd i T
T same Iferd TEl BM I sHe T fR-dR
uRafdd edt 7, Ml sk W-weR e ot
3R @ W gaIr A o fau e smrRE ®
St 2

6.10 7T 31T oF URA: G UM Tfceht
T Ted ot Tmi@or wfa ek soff fa %% <=
FHAEAl o Hehd T4 €| SEREY & foag 71e o i
AT @ H1 it T H 9 iR € S W sy #
T T H| W 36 FHGedd 1 S Sl e 8
TH Hid 903 &H 3191 faeem o= (feer) a1e1 &
R U dek & Hifa W T fa & fae e
T @AA-Hife I STALIRA BA1T 310 3HHT TUH
W o AU ot Teh Taa =X wivng fazeme =nfew)
Tg T T W Tl o G {1 T8 SN hedt
TS At @ Hefua 21 T fo=E # SR w5 e
3T | gafad g

I Y, T fRdl ool ad gU fave @1 &l
foems sam & fou e 39 five WM #E FUp o
foan en (fos1 6.29)1 f5rg qa1 § o1g o1 fq &< @
ITH THHT vy forerdd O & wrqul fuve w1 Sl
fereenam ®; 0 U Toaa e @ wrn S @, forent =@t
T X' - & o o4 © S fag P ok Tfa o aal ¥ feerd
x-318] o GHFIR W@ 81 M § T 2 - 31e1 Toi-2187
2 SR FU P H A B dA x - yded o GHA B
fod 6.20 % @, it qwfen TN T S 4= 0 W HA
fareem 21

7 T ft 9 R e v 9, 999 o6 9y
HI0i faeemm § 9 ol ufedd &1 e @1 91,
W=d0/d¢ | =9 ¥, Tk gfer 5o e1e1 e €, i
T ok 1Y TS ] TRE TER HIH i SAIIHdT ol
21 HIU &0, @ = dw/d¢ el

35 Tt ikt B YgE B Al uferr, s
e (0), SIUMT o (@) TS HIVHT ©ROT (a) FHH:
TIHIA Y5 Tideht o1 TR Y foeem (x), Wi
AT (v) T TET R (a) & THGe &1 T (A 3=R)
?gmw%nﬁaﬁ%ﬁwmw
19 E

v=v, +at (a)
X =X, +Upt +%at2 (b)
v? =u2 +2ax (c)

Wl x, = URfue foRemd™ wd v,= IRFTR 9 1 I
‘gRfren’ 1 @1 € ¢ = 0 R R w1 TE|

TTeh WA, 3R 0T § Sl T et S O] o
foQ w1 =oft nifqeht o TR g

W=+ a (6.36)

6=6 +at +% at® (6.37)

daF = o +2a(6- §) (6.38)
el 6,= T % fave w1 gRfas wiie fawereT
T o, = 39 fave &1 gRfT Hivie o 2
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P 3eTETT 6.10: T fagia & SMER W HHE
(6.38) eI HIfIT|

F67 : HIVI @R THA ©, o7d:
d
d—i)=a=33|€|1 (i)
TH GHIEHIU ] FHR AT i T

[0 :jadt+c

=at+c (- aeﬂ%r{%)
t=0, a)=a)0(f\§'<’3ﬂ%)
T (1) H, £ =0 W

= C=COO

T 0 = at +o,, S ST THRT

IRAT @ = dO/dt 1 THHE Heh §H FHHIT
(6.36) 1 FHH H FHHI (6.37) W HT Fehdl
T T el Te GHIHI01 (6.38) 1 A eH SUeh
AW o foT Bied 2 <

b 3QIEYUT 6. 11: STHIETES 51 1 VT o 16
Yohe ¥ 1200 rpm ¥ IgH 3120 rpm B STl

21 (i) 7€ WMd g T whivig R0 9HH Tl g,
THHT HF A9 ST (i) 39 THT H 399 fomaq

TFHT AT 7

g :
(i) o = o, + at, T8l ©,=rad/s § TR THH
yRfYeR o o 7
0, = 21X rev/sff IRfTe HIoNT 9
2mrxrev s ° HIUF AT
_ 27 %1200 rad/s
60
=40r rad/s
gﬁw,m=rad/sﬁ Afqw o= am
— Mrad/s
60
=2n bH2rad/s
=104 trad/s

w — ),
S, HIVY ©RO, @ = : % = 4nrad/s?

TS 1 HIVI @R 47 rad /s? B
(ii) ¢ T9T H RN Toreem,

6= a)0t+lat2
2

=(4O7r><16+%><47r><162] rad

=(6407r +5127) rad

=1152xrad
. . 11527
IR H A = o, =576 <

6.11 3TSA 37187 oF Ufia: Uit Ticieh

groft 6.2 H Y g 9 Hadt aRE SR 39 S
woit fa w1 Tugen TRl # g § T 2 faed
ST § B 27 I IR 1 el 1 5 et |
qo &1 1 7 = off g € fo wpit 1fd § e st
T I T, WA M oF HhER: FA9H U el
1 ST ®id 81 98 He S oh W1g Wnol o
fRu T o= wuged o fawd W AN @ @
aAfereh fed & 81 SIEw o fou, wWig wfa o
F = F dx | eTd: T 3T9d 31 o 9Rd: Jo1 Td |
F 7dg T AT FfF 70 e @ & T I ©
o dx o gma TRT 2 do Ud Fop T U1 ¢ 21ty
e EYIH ¢ Toh URMEN &1 g8 G, i form o
TS SR T GRTSSId i ST 3T §H I8t T o
® 2l

04 e TR 79 STU o1 IE R, TH 37 3787
% GRA: FOIT Tfd 7 T GRABI &1 3R &7 focar
g 81 Fiten 21t feer ®, &d oo foe=m o 9@
SO TS HIVE HAT o 3Hoh STRY eTaFel W &l
e T 1 STavIhdl Nt Shad J&l e e
U U S| el S0 1 31 ¥ e ek e
1 SHH! Terfd @ T 1 FAE w1 21 eTeAlih g
TS el foh 9 STEUl o6 36 =T i dgfad
2q STETIH I ST Ica= B S 238 1 Feerfq aAmQ
T o o SWRert g ord: g sifveiea 9 SATe
% T2 T R § S 1 STavaehd TE 81 vaig §
Y fr= fomm | o 1 sTavged B
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(1) fve W &E & a9t o 9 S PE AG F
e a | €l
2 favg & woi + frufa-afed o saa 9 @Fa
S =i 3787 o e 2
7 g %2 for aol o feufq ofkel o o1e &
ﬁ?mmmﬁﬁmﬁaﬁﬁw
T &l

& 0T gRT foRam T &
Ya
Ly F,
\
'\
PN
ds1 /’/
1
de
r1
9 >
C !

o177 6.30 TS 3797 3787 & URA: FHT fIv€ & fohgt T
W & a1 F, R oha 71 &7 01, 378 W
feerd &= C a1t g W Ferr 81 99 PP (ds,)
7 7 fereeTq Farar g

=99 6.30 ¥ T oA 218 o IRd: JUM HId Th

T fug Tuten w0 B YU er, 2@ €, S U

Af¥eTrae &1 ST S S T € e et 3wl

W =R 3 1 SAEvTshd @ S 31et o Sifireieed qot

F srafeerd 21 fave o e w0 W, fowet fefa p,
¥ qufe T 7, Tk 9 F, o @ fowent TR e
o sffiforEed da W @1 gleen o fau 'W sueh!
X'y T HEd & (T8 TAR T H 9 & §)1 P, R
feorq ot - oo & 99 W T € fome o o1 W
€ CP =1

At THA H, HU, P R LT W 7| THY H
% oo ds 1 9REMT ds, = r.d6 B S & fo
¥ fe@mn T 21 5okt fRen 99 o el W o erfew
g FU R I g TR T wE -

dW, =F,.ds= F,ds, cos@)= F,(r,dBsinq,
Sl @, , F, 3R P, W @it T wei f@n & " o
FM T, 3R a, F TS 50 OP, % weg & 2
@ +a =90°

Tt fog o ufid: F, o N0 9 S0 OP, x F,
Z10P, = OC + CP, [F7 6.17(b) 38| HfF OC 1&
o TfRY T 39 FROT o 30l W =R
SAIYIHT TE T F, o HRUI UNE qd SO
T=CP, x F; 78 Tt 3151 & SHf® T qen Tkl
UfeH 7 = 1 F, sin o 81 3:

dw, =r,dé

Ifg fue Wt 9 A o w1 F © B,
39 Heeh gN fohU T Sl @ Sied ¥ fve W fw
T & 9 sl fafa= ael oF R o 9d
W%Wﬁrl,rz,...wrf?’@@f@ﬂﬁ

dw =(r, +1, +...)d8

AR 6.2 TAFAHT TS U Tl i qer
[ fdmmls 00 [oedomEunw g |
1 o= x I o 6
2 AMu=dx/dt I AT = d6/ dt
3 TRUa=dv/dt I ©RT, o = dew/dt
4 FTIAEAM Sew 3Tt [
5 9dF=Ma a1 A r=1Ia
6 FFdW=Fds ® A W=r1do
7 TS e K= Mi?/2 TSt el K = [o?/2
8 WK P=Fv NIESPER )
9 W 94 p=Mv RN G L =] o
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sfiferent

IR @, fF 9a oMyl w W [ A g
ST~ HUT W o T €, TR HIvi faeem o
Tt ol & fou wuE {1 ot S R 3 e %
RS § T T o, FAR oAU |l e STt z-318 o6
STfEe gl €1 37: e o et skt AT 7, Fedlh
qA SO W URANT 1, 1, ... o SSHIOE
I & TR B AU 1= 1,+ 1, + ....., IT: TH FE
e &

dw = 1d6 (6.39)

T GHIHIU Th T=e 3187 o aRa: JHd fave W
o el el St 37Ol 1 % NI feRan T el s €1
W Tfq o G FHER

dW=Fds

T THH! oIdl T § 8| Tl (6.39) o S
Telf 1 dt ¥ fawfsa 3 =

aw _ o
dt dt
TP P =100 (6.40)

g dreaifvTeh Yo o foru TeieRtor 81 3T=re 318 oh
i Fuff i H Wi oF 36 THIRI0 HT o @i
Tfa # viferd T FHIO P = Fo§ &Y ghd 2

T quid: 3g fave o fafv= %o &1 & stale
T T BTl o7, I 9 SATEON R foRaA R
forafa =1t gan sRomasy fyve &t 1fast el agdt
Tt St 21 fave W fRT U wE w1 X, g
(6.40) 1 U< Bl €1 3& X 4 fuvg & Tiast e
Fedl €1 Tas Sl 1 ghg H W

dUie’0_ (20) do

dtH2 B 2 dt

&1 Ard # 6 99 & @y fyve %1 See sl
Tl sEerdnl =i fm fyve 1 gerdE feer war © qen
fug g o1 Tedl € IR STk Qe ol ot feafq
Tl SR

@, 9fh g =dw/dt, ¥@:

d Oe*0

-_ :I
aH2 B

FE HH B K Pl TGS Fol ° Jhg B R F
TR W R
w=lwa

r=Ia (6.41)

G (6.41) WA @A A o faw =ed o
fgdta 7| F=ma 9 fierd St 21

3 99 & S oo fivg o 3@ @R Se=
2, 91 Ul 3EH HIviE RO U w21 HIoh
01, SR o et & TAEa iR fiug o Sige
ol % FRTEI B g1 59 Tl § i
(6.41) 1, Tk 319 3181 o IRA: o o fore m gH
e =g 1 fgde fem, @ T 7

P 3TTETUT 6.12: TUA THWA AN TH T,

20 kg $&99M TS 20 cm a1 o nifadrerss dfed

o | W @ g8 ®1 Tl W25 N 1 THEAH

YU S T S @ o TR e e.31 | wwi

T B sk qfgdn Tk aifast i o e T

2 fowes foafem § w12 =or &) 21

(a) Ufed o IO TROT i AU hifog|

(b) 2 m T o Ik HY9 T G fRar T
S T FHIS

(c) $T &I W e I TSl ol A1 it
T wife fep ufedn = o T U e

(d) T (b) T () & 3T i oIl HitsT|

gt
M=20kg
R=20cm
v F=25N
faT6.31
(@ T fauw 10 =1
9 Y T=FR

=25X0.20 Nm (R=0.20m)
=5.0 Nm
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R I= 319 2781 % Rka: 9 1 g et :Mfz

_20.0%(0.2)
= ===

IV @R = 5.0 N m/0.4 kg m? = 12.5 s2

(b) 2 m & @ied | fwar T wE
=25NX2m=50J

(c) = fop @ 3ifem hiviig 3 21 a0 ufed i wfas

wofl # ¢ 9fg = %Iwz

ifeh ufean foxmrereen | 7fq URY e €

W =af +20a6 ¢ =0

T IO foreea © = @ieft ¢ Wt i dare/dfed

EalErDI|
=2m/0.2m=10rad

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

= 0.4 kg m?

O wfast et o qlfz:%xo.4x25o =501]

(d) I W mgEH ¥, rufq ufed N wm@ i
Folt = 9 gN A @ ) Tl wdu o SR
Sl o1 facrepet @ T gam R <4

6.12 31T 3T o URd: YUl TIfel ShT ShIONST ToT

3TAM 6.7 ®, T &Il o 7o o &IV Wl oh
oo o e o 358 7 g a7, o Rt fag o
Rd:, HON oh ThTa oF Fd HIONF Gofl H §HI o6
Y B At aREd i <Y, 39 e W 3 fog
uftd: fore T el e Tt ol o SRR el 81 5
T A 9 SO I B, @ T 1 Fa wioia
G TR T B

79 BY UG HaT k1 TeTTH, Ueh 379 18] o
uftd: 5o o fafire qmet § & =ed €1 n-ol o
™ & Fa HNT G i ST FHFT T,

N
L= zri XP;
&

319 &1 Ted, U 3T 277 o ufa: et g fuvg
o HIUT Homl W faar S| YT THieRoT ohi Tlerad
To § et fRY fqug o |t %o & fau sqe S
fepTeit qen R fave o faw L 9 w3

(6.25b)

THTh! &0 o oW, I=r % p.

o (6.17b) IfET UM T a5g o Rt fafire
#u1 w1 feufa wfesr op = r 21 fas1 &
r=0C + CP (FHifh p =mv)

1=(0C xmv) +(0C xmv)

P W U1 % W@ Py 1 IRA 0= cor, € &l 1, CP
T TTE 1P HT O 2787 o oo S 1v O gR
T T o9 o g PR waet Y ok erfe 1 wifeA
T1Y o T199 R T T Tehd § foh CP x v 319t 2187
o TS 21 Ui 3ter (S T 2-181 €) i TRt wikw
k % ity =1 W W

CP xmv =r, (mv)k

=mr52a)lA: (v=wry)

Tl TR g9 i Hehd B T OC x v 3= 3181 o
oA €1 STER 31 (A 2-2787) o SR 1k e
9 L9 WH W

lZ =CPxmv = mrmza)ﬁ
qam 1=1,+0Cxmv

o ¥ fF 1 TR 18 o TR € T 1 T
T fREt ST T i HeRT FUft 3187 ok STfRw
T e ® 1 eavas T R 19 o Th-S h
THIR S| W@ 710 | 899 1 94 9 TR g i
W 1fa | et & & pﬁmvﬁ@@iéﬁ
AR B 2|

R fiue &1 HIAA HT T I o fAU, 79 39k
Tft ol o fag 1o 9l & S A (H HA LY
n & TW@d g

L=%1=%1,+) OC xmv,
2-318] o STfSYT AN I L o ¥I<ohi ol A L,
qe L, ¥ <9fd €

L = ZOCi X mv, (6.42a)
STl m @M v, i3 01 % FANH 1 AT E q= C, F
g &AC T 9 H hE 2

L.y, = Ez m,r? Ea)f{

T L, = Iwk (6.42D)
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TR (6.42b) WIS Y § STTERA €, wifeh
& H HT T W A g 1 T, T A 7 o ufa:
five 1 Sge ot 1=3 myr? 2
2T L=L, +L, (6.420)

3g fveg, fsM W a9 39 12 ¥ gea: foer

fepan 2, soi et o ufta: wufia € ereffq, o= ere
ITHT A el § ¥ TH ¢ 39 YR o fuvel &
faw, f&u T OC, & W T v, o7 JoRl U1 o fog
C, &= d gd oh, W & TW R W,
—v, 3T ST T8 HU B F1 TH YRR & HO-GI! A
L, ¥ Fd IFEE ¥ TN RumHEEy gafid fyoef
o fau L, 9= B 21 e

L=L, = ok (6.42d)

3 fyuel o fau S o 1e1 o afa: g9t =&t
T L £ L | s8fAC L 9o ater & sfae T g

AR 6.1 W A1 9 w1 Gehd ® fop TRl el o
L = L &1 &l 2rar?

3TEY, THIRII (6.42a) 1 THA o TR W STaeh{crd
F Fifh k TH TR AW T

d d .

) S i

HHIIT (6.26b) T STTER

dL

E:‘C

ST iR ST fuet R ¥ @1 ® T ST 18 %
9Ra: Fuft fyve o foru sea a9 el o shed 3=l
ekl R foaR FT HI AETAHAT & S off o747 o
S ¥l eW: © = ¢k | 9 L =L, + L, T&IL !
feam (@feer k) 3R §, Toh oT=R 18 o aid: goft favs
o ferm

di (6.43a)

dL,
dt
3 3T 1§ oF URa: HUN 9 &1 =a AW ok
TSI V(19 Gel k1 ¥eh 3R 1 dfh L, =Iok .
G (6.43a) ©

BRI =0 (6.43b)

d

—(Io)=1 (6.43¢)

I Sreed el 79HF o Tt ufEfdd &l g € o

i(Im):ld—“’:loc
dt dt

3R T (6.43¢) 9§

r=Ia 6.41)
HE-TAS o1 oo T I8 THHT 89 T8 B
A Y oh B

6.12.1 IV WA T TILIUT

I &9 39 feafq o & fop vt wam o G &
fagia &1 TRIacsT # Toh| g9 9 foe= &l T
A A °h URd: UM qoh WITHA @I HHIRL
(6.43¢) ¥, 4 o1& =t ool = €

L = Io = 3=0% (6.44)

afa favel & fou, wfie (6.42d) 9, L %
TH WLAT & (LA L FI: L ANL
A 7)1

IE T AW YUMo U FHERI (6.29a) H
3 ®Y B S RN FAT o GO H1 AH [1HH
o] Tl | THIHT (6.44) TR Sk Sio i 5gd
ot feerfeal @ ST B o firs o W fiae % ey
TE WA T Hehd 1 Th YHE FHl W Sfeu o
ot TS TFEn R W T § TR I Fa
3o i3 § wfe fof a8 Fdl &l ISt 9 A SE@fh
Sl T HIviE A | IH W@ el ST st i
&ferst feen o e @ TR g 27 SAUeT i
wTel 512 St €1 A% erq Syt yeneti i R R ok
I W S w0 el R W 9% S Bl UE T
T frafq ® foog wioflm gom &1 @Eo ww 2
IfE Ui o TaEen § uHU 0SB, A FH T
TUF 1y o URA: hiE a9 A0 gl T&i
WM 310: Io 1 AH 190 T1 et ®i Her 9 o
3181 o URA: [9g ST, IROTHEEREY vl 3 o FH
BN STRRTI Spedl T SRR % U @M o fowda aRfefa
T BRT
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o1 6.32 (a) HIVNT GAT S GL&ITT T Y9171 IS FGT
W & AT T gl w IR & T
a8/ §X & Wit g o177 6.32 (b)  HEAEST 379 FHell Jao H HIvie GamT &

e &1 @y od gl

T ThY T heA! IR Tk TAER 30 fagid 1 ufe= oreia Jak 916 T W & 0 R P FW < @
TG o I3W F THh Tl Whed IR URAE A o U Togia Helt STa SR Wieive i Tee i Bl

QAT

1. % oyl gg fie wwh v fue @ fmeh %o ® ae o W o 3ok s 6t g e ased

2. T Ul 3¢ fie W fred fag W, o ol Y & ergfew feer B Shaer gofl i € 9w 2
St fie fordt wehR oft fEeR =1 @1 =8 =1 At TFRoT Tfd Ham 91 ol SR TR A YR
oIS fdl

3. T f7od 31e o ufa: ol o, 38 fave &1 Y&® %01 19 & Teeq ad § Tk gaeR 99 |
Tl & Toreht ohes o1er W feerd g1 ®1 1fq S[ui i 3@ fUT Y 31e1 o e Yedeh 1@ i
HIviE 3 foRelt o foeiy | THH T 2

4. S AR Y, TUE &1 g HU1 fRE &0 W EHE o | =erdl 2

5. IV AT UH G 2| THRT GRAT w=d6/d¢ 7 3R 3Th! e o 31er & erfeer 2t 1 Fa
187 o U Ui ok fore, Wfew i faen ff from erft 2

6. T G a T b 1 WY (A1 FIF) TH Tk Fw € F59H1 e a x b forad 21 59 afcer w1 ufimmn
absin 0 ¥ 3R 38! e %1 99 <farvred W= o o a1 S e & fEm gR Ea 2

7. T s o ofta: o % 9g fie o TRt %01 1 W 9 v = wx r, S'ir 318 R foae ™ R ga
forg & whr et el s oTen Wiwl €1 =1 Gsi, 92 g i weh T forg o uita: 2R aelt aifers =en
Tt o forg oy €k B1 59 Rl W ¢, fer forg ol e forg oot shor ot Rerfer <ol ot wfew @)

8. FUN & TH FT™ 1 57N s U U fag € fownt feafa wfew an frfafad efeon g
R H G B

R = zmiri
M
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9.

10.

11.

12.

13.

FUf & T o $HUM o ok 97 1 §9 V = P/MER for@ Gahd &1 F81 P fahma 1 i gam
2| ST o 39 YRR I shYdl @ WA e o1 wel gere 59 farg W Hehfad el ek weft
e ot off 6t farg W el @1 Ak R W et Sed §el I ® A TR el W GaT SR
T 2l

n&v o TR &1 ga fog o 9fa: s gem,

L = Zrixpi

i=1

nON o e &1 g foag o aita: ded o1 o e,
7=y 1, xF,

{4 H WA a9 F, H, 6 T A 9 a0 i &) =ged o g e H A
TU fop forvel <1 ol & ote a1, 3! Teufeal ol T et Y@ o rfeer ofd €, &9 <91 Sehd
g 1, =0Td,

a_
dt ext

% 3¢ fqug o =if Gqem o g9 & fau,
(i) € T Hger | 8, 3o, 36 W T oo Pl §ed 99 I ¥, Y F, =0 T,
(i) e *oit §ger # &, 1, 0 R H 91 Fo §6d 9 % YA, 5 1= 5 x, xF, =0;

forelt forafia smhm o g 1 ol o 98 fag @ foreh ofa: fifs =1 a1 e o sl
I B 2

forelt o1ef & Ra: T g8 fife o e ol 1= myr? o g0 9Refe fohen s €1 Sl

fve & 18 H01 I Ae Y e 50 21 o BT Tl Sl K=% Iof %

R N
Eauicicn| ® [T-']

rad s™! V=@Xr
HIONE HaAT L [MLT-'] Is L=rxp
EE iU T [ML2T-] Nm T=rxF
Sgedl SOl l [ML?] kg m? I=3mr?,
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1.

faemuita faw=

fordt f1erTa o SoaU™ s 1 TIfd JA 3 o fou e o s=afie =il o1 I STevds &l
21 5Heh foIu e ohael fivg W oM o1l e oell %1 FH g e
i o ol Frenra w1 7If 61, THok SoI9M e 1 TR T 3R SoquH o o Uid: SEeh!
oft TMfq H T 3TeRT Fich foraR A SO o Fehma & 7 fome &1 Tk Swrh asis €1 59
TR 1 Teh I[EL1, UM oF T7ehTd 1 TS el K i, SN o qRd: Fehm & 5ol &1 oS
Sl K Ud SeAUM wh w1 TIfasl Sl MV2/2 B e e B

K=K + MV?/2
IR SRR o fUel (ereren onf o feemal) oF faw @r] 8 aren =jea o fgdia fem won o6
fou o] BH At =12 o fgdia e gdia fremt & s enenfia 2
g TeNfud & o fau for ot o @ oF e vl He aRadd &t <X, e W TR e
o et 7, T 7 Sheet SO o foIe o] g dtet =32 o fgdta fam 5 stevashdr @ 9 g
o off 39 o o |1 AN T B foh TRl |1 0N o | oo 3! eI et Y o St
& e w1 2
el S8 et 1 YA I SR el a8 §el S0 1 I B < TS I €1 98 € Tkl ©
fo wh wid o et © W gEd g0 7 et gl Sergi | gl 98d 9ol I § W a6l Sl
T 2
I A aRF 9 YA B A b W A arell Fad s Sl g fag o S AR T2
foprdlt fife o1 o S ST SA9H S 4 a4t U gtan @ S e & g & fafe= ami w
TAM e 2
7% 3¢ fie T Fad o1e1 o ofid: o 92 @1 8 a9 ff 7% STevash T&l ¢ foh W1 hivia Tam
L, 0 o @ o THIR €1 qe0fy, 39 s1eara o afvfq feafa o, Wel fie s faa ste1 o ofia:
U T @1 ® IR 9% w1t g 1 Wi ot off €, Wele L = lo @ el & Sl [eoll tel %
ufid: fyve &1 sree et 2

6.1

6.2

6.3

6.4
6.5

6.6

HEH

THIAM SHHE ¥ o Fefafed favel § goie & some s 1 eafafa fafau:

(a) T, (b) fafelex, (c) e qen (d) =7 |

71 ol fuve o1 gomM &g eavas ®9 9 39 fuvg & ofiaw feord gran € 2

HCI 219] B < TRAmueti & ekl o o= eI o 1.27A (1A= 10"°m) € | 39 379] & a9
g I T STaffd Fd T | 98 T © o S 1 IRETY] e1ggISi oh TCATY] i gl
¥ 35.5 T 9N B @ e TRl WHTY] 1 UHES FeAHM SHeh A1 W Shigd el § |
g e Tl faren At w3l W TohEAE =l v @ Tiga feret el el o T ) W s
2 1 gfe o= @eT Bt el W R ot bR 9 Sied ol §, 9 Fehr (et + a=a) ok
THUM ohg 1 = F1 2

<9Iizd foF a Te b o o= o B 1 &%t a x b S URA HT 0 B

T9IEd o a.(b x ¢) H1 IRAMT i FREN a, b T ¢ ¥ T THRR SCHAAS o TFdT 6
T B

ek 01, Frmen feorfd 9wt r & x, y, z 2180 o SR 3TEFd HHA: x, y, 2B, 3R W Fam
Tfeet P 1@ p,, p, p, €, % FHIOM Ham 196 9eff % srfwt steee 9@ Fif) sy,
e HOT e x-y q H & AEE Bl HIVE Fa 1 sherel z-37eTel € el 2
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6.7

6.8

6.9

6.11

6.12

6.13

6.14

< w01 F5H T H 59 m T T vE d T W, R et & erfee, fauda e
o =el ® B <9iEd T 59 fgehor frshma o1 wfser siviia wam wom e €, =) & 5w fog
o gfd: ivig 9T |

W YR &1 Tk T B i, IU&I0T 9R areft & Sl ° fox 6.33 H q91d ST9R @t 2
fermaTereen o @ A 21 S g el W S 0] HEI: 36.9° WS 53.1° | B 2 m
F1 T T o ¢ fR F 9k Toecd ks I T d 1@ HifQ

w
e

a7 6.33

Teh %R T 9N 1800 kg &1 THT 3TTel 3R famelt i o o= 1 T 1.8 m B1 39T T
&, STl g8 ¥ 1.05 m 119 T HAS Rl G 39 TS e iR fumet ufgd W e
e I T U HIFS

THM FoAM SR 5591 & Tk @ige dod R T 31 el R g9 9T o sl el o
T 1 S ST H A 318 o IRd: Y9 Tehdl § IR Tl 19 ohe § o arelt Rt
e o IRA:| TF &3 T I9g o 9% Al § RiF i Sioig ool we R om?

20 kg SEATH 1 H1e 34 fafciet 39+ 3187 o IRA: 100rad s' 1 HIVHF =G | A H @I
2 | fafdet 1 B 0.25m ® | Tafeiet o o @ g fas se1l @1 € 2 faferst 1 oo aret
o afid: HIofE Hel o1 qRATT R 2

(a) TS e fendlt sfofent (soffe=r) TR SToet ST Syosti ol STex 1 AR thetreht @l € | fofert
1 40 rev/min 1 IO =Tt G SO 6T ST € | A o1 19 g1l 9oy foshig &
YT ST 3ot 379 TR Srged ol 1 2/5 T 2 ol 2, at 30 Feerfa o skt wivfa
=Tel 1 gl ? 7 Wit fan sfvfenr w1 s v seoRfed @

(b) TE ST o T=< T UM i T2 Ifas o ITHT ARFTR HOH T TSt STl o Aok
B 9 TS oot g2 39 gfg 1 oAen e ¥R w2

3kg SEHM U1 40 cm 501 o fordll Wiael Tafeiet W g 09 SoomM &1 W vl 6 2 |
Ifg Tt 1 30 N g § @i S ar fafaet 1 wivie @R = g 2 w6 Wasw @
F 27 I8 WU fF 39 g6 | 1S fheed T8 © |

foRft ¥uieh (TeX) T 200 rad s~ ! THHAM HIVF = TAC WA o AT Th I 51T 180
Nm & o 30l Ifd 3T 7ewash a1 8 | g1 o fau enevas vfed 9 it |
(e - e ok srqufeerf § wwEHT <RI o € F 7e gt € R S st 9 § | e
T SR TTT ot A0l 1 STErehal S 5ol e ! e e o forg gt @ 1) 98w
foh <5 T e 100% T
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6.15

6.16

6.17

6.18

6.19

6.20

R T areft g fewan @ R/2 B o1 U JRIRR 91 e R fehret fean @ 21 39 R
T JARR GU@ 1 55 gt feh & b § R/2 S0 W 81 e femh o o s o1 fearfa
1A ShifsTal

T HIX B o = o A9 GR-4R WH R 98 79 R Gqferd & <t € 5 < foaen, fomd
A% H 5T 5 g€, 12.0 cm % 9% W TH & TR TF W 9 € df 8 45.0 cm T
R Gferd & Sl §1 Hiet B 1 ST 4 22

Tk 3 e, Fr Al % 1 T dell R Uk € S 9 e & S @1 (a) 9 9 S
IR UH I § qoll B TEEm? (b) T SHR! Th 9 W geh § T H e Tua aem?
(0) 3% =, @ fore W R T2

2 m T & T 9o (Beed) 1 AR 100 kg B 98 T &t B9l W 39 YR clefeh Tfd
2 foh 50 SoT|H o 1 = 20 cm/s €1 ST Uehdl o Toq, feha sl st im?
ARSI 3T0] T S| 5.30 X 1026 kg & A1 3Hoh o | BIehY oA aell 3R gHeh g
AT k1 FHe STelt 3@ o T 31el o Uid: Siged SOl 1.94% 1046 kg m? §1 9 wifeg
o 719 o T 370] 1 3T =1 500 m/s 3R 3k FOI 1 Tt o, TAHRIROT S it
Fofl 1 & TaeTe B1 219] 1 3Ed Ui o wd it

Teh & 30° IV S A del W ogehdl 8311 SR Hedl €| 3Fd ad &1 qell § oo o
TAUH o 1 el 5 m/s B

(a) 3TFT 6 W e fhaT SR M2

(b) ST9H Tl Tk e 3 W 30 feherl qHA om?
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