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2 B €1 TH WS 1 8 7 di Hifder TR i Ronst w1 foeh
AT € Wfehe gHeh Bl B MYk UM Wi qeAd: & |iewl
o 3T UHES HT THSAT I

5.1.1 3TfIIT UEAHA

A 4 | BH A A Wi ARE SR SR F4 o 9N § 9@l 2l
% il AR STH-ToreeTas, a3, @Rl oe 37fE |iee &1 gq
3 Qg 1 S S s ot e 21 et ' n | |feel o e
o AR A 1A | AR i on e w1 < fafeat €1 gem fafy
T 3 gfeel o AR U AR [UHES W el © 3R 39 stfew
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=gl < wfew A e B & Az a1 fog-—Tpoawa (Sfe
M%) %1 8H [A.B (A SEB)] & &9 | forad € 3R
=1 g § R o ®
A.B=ABcos 6 (5.1a)
Tl 09 |iegli A e B o oft" &1 01 21 38 o
5.1a § fe@mn o 21 Fiifer, BN cos 9@ 3few €
THAT ATl B 1 fag omse ff sifew aii 1A S
B U 4 UI% &1 O30 fwm @ fereg ok stfew
TUHS T g e T B
G (5.1a) W &H fefeiad afom fiem © -
A-B=A (Bcos 0)
=B (A cos 0)
AT o STER B cos 0 Tf<91 B &1 A A W &
2 (51 5.1b) | 3& YR A cos 6 Tl A %1 6w B
W ¥eY g (Y 51 5.1¢) | T THR A-B TR A 5
TRATT 1 B o STRW A % HeH oF UHEA o6
T BT B TR ek ¥ 98 B o IRWI0T 91 A
et B o TS9N ek ok UGS o e 2
TR (5.1a) | T Gopd ot fireran @ for atfew
ToThel e e e T urer e @-
AB=B-A
e Urhe feravor-frem @1 ot wer # ©
A-(B +C) =A-B +A-C

qe,

A.(\ B) =\(A‘B)
Tl A T ardfas e
IS THIROT i Fcafd T9eh Ty A 3 Bt
EIRGES
319 Y Uehich TS9N 1,j,k o1 3191 UHwS fshrei
Fifr 9 Th T o oAsed &, 3

ii=j j=k k=1

i-j=jk=k-i=0

v

=

EURSIEN)

A=Ai+Aj+Ak

B=B,i+B,j+Bk
%1 3R UAES BT
AB=(Adi+Aj+AK)(Bi+B,j+BxK)

=A B +A B, +A B, (5.1Db)

3FEET TUAEE TR qe FHIT (5.1b) & 7 =
e g % :
@) A-A=AA+AA +AA,
A A2 =A2 A2 +A?)
Fifh A-A = DAINATcos O =A?
() A-B=0 3 AT B TH TR & daaq &

(5.10)

»3CTEY0T 5.1 9 F = qen foeemas

d= o 19 HT BT TG B F
FHd W YT o

gl Fd =Fd +Fd +Fd,
=3(5) + 4(4) + (- 5) (3)
= 16 unit

d: F-d =Fdcosf= 16 unit

3§ FF =F=F.+F, +F]
=9+ 16+25
= 50 unit

aardd =d’= di +d§ +d§
=25+16+9
= 50 unit

Hcos 0= 5050 50

O6=cos !10.32

0.32

T

A

(@)
farT 5.1

1 1
—> Bcosf <—

(b)

(©)

(a) < GR9T A T B &7 AR JOHT Qo AR giar & 37¢iq A-B = AB cos 6, (b) B cos 6 GRI B &1

TR A W 78T 8, (c) A cos 0 TR A FT B T FaI7 &
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5.2 ST 3T TIfast Tl Sl &R0 : wrEd-Fsl yug

3™ 2 H, f9a @1 @ o S WRa W@ T o
fau s fr sifass de9y vg 9% 1

V- u?=2as 5.2)
SRl w Al v HES: RS 9 3ffaH = IR s T
SN el T g 71 <A Ul H om/2F 0 FH W

lmv2 —lmu2 =mas =Fs
2 2

ST SfEd =R e o fgda fameer 21 39 yr
[T o YA gR Tt & aHeRvl (5.2) &1 fafada

SRR F T &

v-u*=2a.d
el a 3R b T o HH: RO 3R foeere |iew 8
R TR ST el 1 m/2 | O S W EH W i ©

lmv2 —lmu2 =ma.d =F.d
2 2

IYE HIRTOT 1 TE (st Frsl 1 IR
F o foau IRd e 21 TR (5.2 b) H ST ua
qE] o FAWH o Y 3R SHH! WA ok o o
oS o i R SRMeR WM w1 3 B W T
Y gk TR i ‘TGS el whed ® I Hend K 9
fafde ww &1 THiR 1 @ vet a5 W AR 9
1 foremaT & STfEw e 3R o o faReraE w1
oM §1 39 TR R ‘e’ wed SR 3H Hehd W
T fafde %3 &1 31a: e (5.2b) &I 7 &R
for@ wehd € -

K-K=W

(5.2a)

(5.2b)

(5.3)

W&l K, Ao K, o &1 $IRfoeh wd sifaw afast i 2
e fepel ot W oM el ol 3T 5ok foero o
e H1 T 21 o Twdt fifyem favemmm &
IR g W AT T S i R B
G (5.3) FE-FHS THT HI TH o
feufg & =t 77 T st © for fohelt avg W eme
T FA T GRT Tohall T el 39 & ki Tferst
Falt # Ufeds oF sRTeR g €1 9iad 59 o fag
IR FcAfcd 1 AR FH 3TIAM 5.6 H T |
IQTET0T 5.2 B9 T e W4 & foh ol &t <%
T T 3R T AT THAHTT ot SR g% ok
fire &t faen o foudia o et gfae 9 &

T o A Rt @1 giedisht o o # =
o STTHAAE, TRy AeiRa g ?1 A fw
1.00 g SS9 &1 991 I 9% 1.00 km S8
Y iR W 81 I8 *RAd W 50.00 m s F1 =1

T gz FA B () o I 5N fRAT T
% #1122 (b aamuﬁﬁ%ﬁwgmﬁmw
aq—reﬁw%7

g7 () 9 I Tfas Tl § g
AK=lmv2 -0
2

1 -3
=5><10 x50 x50
=1.25dJ

el g0 I8 AF fan @ fo o5 fovmmewen @ fien
AR Tl B
TR el GRI fohal T w1 W = mgh
M il fh g= 10 m s2 2l
o W, = mgh

=103x 10 x 10°

=10J
(b) FE-Fstt THA W, AK= W, + W,
wef W afaleh st gy foken T el #1 e

W = AK -W,

= 1.25-10

= -8.75J
ol |

5.3 e

SIS SN H S0 <@ ff v, 99 3R 36k g
I&] o faeemes @ Gefud giar 81 9 & T oR =
F, fFt m goomm & fiie w0 o @1 7 e &R
g &1 s x-fGen & g9 aren fowere d € S
fo o=t 5.2 & <wifan @ B

//////I!!///////,//////x

o 5.2 fodl e %71 SRIfYa g F o &R0 faergTd |
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a1a: Tt o/t grT femam Tom el “siet oF famema=
@i faom o orfaer wew N fomamuw o wfmmor
& UAhA” & B ¥ gitarfya ferar Smar &1 s1:
W=(Fcos ) d=F.d (5.4)
&1 <@ © Toh afg ag o1 foreenmas 3 € i o
1 iAo fopan € eifek =1 91 =1, a%g g1 TR e
F I B 71 5 et ey fR € 6 g5 fer
1 Ul <d € dl FI1E HE T el 21 79 giehan ®
YR AU o1 S-a) o Heper IR frferefianon
21 @1 © 3R e el enar =0 8 @ 2 3R e
o S €1 G foam o @ @ ored gueR S
qr § T o e @ fae )
#E ot % o= gan & /e e @ Ak
(i) g T foreene 3= ©, S for qelardt SameRor o
YA <@ s IR 150 kg &AM o 9R
1 30 s T ST FY T AR IS &Y T &
ql o8 g wE T W @R |
(i) =t 4 21 Foreht fashet &fas o W e fi
R HiE Afas 5 w1 T w 2, (Ffm
T ?) Wq fis w1 forar wwT sAfuew w
kel 21
(iii) =1 3R oL e ofeaq © ik 6= /2
rad (= 90°), cos (1/2) = 01 Tt faeft &fas
B R Tfeme fig o fou et a6 mg e
Fd T w1 T i g fowerE o wleeq
FE X Tl Bl gedl & ufia: =g i e
T JTHR 2| A T SIS0 KT ke i ol
&9 ¥ JahR TH o, a1 gl &l TEearshyol ae
H1E HE & BT € FAfh =AA H Alhifcrh
forzeae woeitdia @ Stef gedt 1 9 Bt
(% &1 R) T, i 6=11/2 |
T YR o SO <Al YehR h1 Bl Hehell B
It §,0° 3 90° o TEA & dl WHIH (5.4) H cos 0
1 HM FAS BT IS 6,90° 3R 180° o WeA €
dl cos O T AF FUMHS BN 3THF IIEL0N | FH0T
oo, fereeno= =1 fadier e ® 3R 0= 180° Bl B
TH g9 H w0 9 5/ fRA T e Rk =il
2 (cos 180° = -1)|
T (5.4) ¥ W ¢ fo w1 3R Sl
femmd w9 [M LT © | ffes siifaefor Sive dwenie
S (1818-1869) o TN H 34! SI AEH ‘S’
el g1 gfh ®1d Td Hwl Aus w9 @
dqifqer umonetl o w9 § wEM R S €, o A
Jehfeqh AEH ¥ WWR ¢ 3R S99 ¥ F IRl 5.1
¥ gefies T

AR 5.1 : wE/FeA & denfcueh U (T )

ant 107J
TARM dlee (eV) 1.6 x10°J
et (cal) 4.186J
ferettare-ser (kWh) 3.6x10¢J

b 3QTEY0T 5.3 ST UEfhd AR o oM W
TORTeId g3 10 m R SThR ekl 1 3 Wfehal b
Efy o, UgH N UEfhd W IRl T §d
200 N & Sl 3H&! Tid o faald 21 (a) GSH
g grsfed 9w feaar w1 fean wa?
(b) TEfhd g1 ¥S® W fohaa1 & fohan w=?

g7 WSH N WEfhd W fwan T #1 ¥EF g

wﬁ?mmmﬁﬁﬁ(m‘mw)mﬁwm

w1 I

() =l Tt ot IR @rferet o faeemme & weg
I 180° (AN mrad) 1 o1: Teh gN fepan
T &E

w Fd cos 6

200 X 10 X cos Tt

-2000 J
FHRE-FS THY oh SIHR, TH RUMHS HE oh
HR0T & wEfed T W 2l

(b) =1 o Wid & Faa FEEER wEfea g7
Teh W A T 9 HEh g AEfohd W
T 9 o aUe) g faudia fgem 9 sl s9e
9RHTT 200 N ® | qenfy, T w1 faeemae =&
211 § | 374 WEfhal 510 Tesk W fHan wan
I BT <

30 3T 9 BH 98 Ud =ordn @ T i fug
B g A R &R T 941, i A g fig B W &me
T 9t o SRR et faudia e ® ¥ (=g &1 i 6
dre fram) qunft e steves 76l © fF fife B g
A R T o w1, fUe A g7 B W fow T w1 &%
R den fouda feem o =

5.4 Tfast St

S fF usd Soo@ TR T B, AR et fie
THHA m 3 AT v € d SHeB! TS Sl

1 1
K = Emv.v = Zmo?

TS St ek @At R 2

(5.5)
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arelt 5,2 fafyre wfas st (K)

FR 2000 25 6.3 10°
HEsh  (Teree) 70 10 3.5 10°
et 5 102 200 10°
10 m &% F=E ¥ fiRar TR 1 14 102
A o1 @ fiRet oW &1 9] 3.5 10° 9 1.4 107
97 kT ] ~10% 500 =~ 102

fordt fig =1 nifas srt, 59 e g forw w0 & &Y
9 Bt © S o ST T % RO L Hehdl 21 39
T h1 S HThT T 9 21 e fd 9 w8 areft
A HI YR hT A ol T STAN SN TG 5
feru foman a1 81 UTel SIerd™ 9o i Tfast St bl
I I B GROh 5.2 | faf= el @ ufast seid
s 2

b 3GTEY0T 5.4 fRE Wafyes yvH § T o™
STHR 50 g FSAHM &1 el i 2cm HIel A
AR Tehel (WEgeS) T 200 m s i =1
Y PR I T TH RSl H G ok 9w,
Tt St TSt Soll GRIeR Ssit bl 10% T8 St
2| el ¥ eherd THa Tiedl w1 =Te o B

g7 Tl I YRR Tfast Sl

mv2/2 =1000J
et st 3ifqw TIfast et = 0.1 1000 = 100 J| 3
Tt kT R AR H G o IYE A v, §

1 5
—muy =100 dJ
2

oo = 2x100dJ
J 7\ 0.05kg

=63.2ms’!

TH TR Sl Hed & v Meit T AT T
68% &9 g TE & (90% &t ) <

5.5 Uftad ot grT fomar T&am st
3T o THT 2| SAferaher IRed! =et o S &
@ i e 21 o 5.3 Uwfadia gftad se @
A 2

I foeem= Ax ged € 99 &9 9 F(x) i o
T Ed o "ehd € SR A« TR e s

AW = F(x) Ax

T o 5.3(a) § wHEmEA TN R A 5.3(a) ®
Hieh TSR &A%el 1 I HH W gH Fol foman
T T U B @ Y 59 yehR e o @

w O z F(x)Ax (5.6)

&1 Tehd 'y | T 1o ¥ Hehe-Fal (AT, Safh
x' TR HT AR fearfd IR x oeq w1 sifom feufa
=1 Frefyd e 2

g forermai &1 eifagen 9@ fon S@ @
ATl T TSl 1 WEA AHHd T 9 9g S @ lfeh
I Uk Fifved AE % Oty ugew S @ S
o 5.3(b) H ok ok 4 o &kl o HUH BT R |

Fx)t gHE = AA = F(x) Ax
/|
/|
/|
/|
/|
/|
/ .
o) X; X; X
(a)
F(x) —
Eap]
0 X X X

(b)
faa 5.3 (a) TRadl a1 F(x) R &9 faeerT Ax 7
&2 T FE AW = F(x)Ax ST+ 31ad @
frefua 81 (b) Ax — 0 & forg |t sl
& §AHCTl H1 SgH W, 9 GRT eI &%,
57 F(x) 8N [T 7T %714 o 3% et & |
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a1 feran o+

lim x
W =Ax - OZF(x)Ax

xf

=IF(x)dx (5.7)

ST 'lim' W1 31 ® ‘ISl 1 HE Sefeh Ax T0g
®Y Y W WA HT AR SR 7| T TR GHad ot
& fau feu T @ & 97 F1 foraram ) gimied
YR, o ®Y § oI L Ghd © |

b ITEVUT 5.5 HE TN GEY g del Td TIHH
W Hgh I fagewdt €1 98 10 m i g T®
100 N 1 5 IRMYd HI B STk 9,
IR o8 ¥ Sl 7 3R IHek 5N SR =t
W ¥4 ¥ TH 50 N & Sl 21 T3k hl e
20 m I T Tk fadermEn S 21 S g7 9w
W R ot 3R 0 5 S ik 50 N ®, qen
foermae & = I wifewl A1 ae g 20 m
T T T S ST IR HIt |

g ﬁf5.4ﬁamﬁaaawaﬂé@9ﬁaﬁww%|

Fax=100 £ . C\

2 50 5 E

E olA ‘D 1
10 m 20m X

fo50q oo NI i

ferg 5.4 fod! it g1 ARG 51 F 3R &R o7 a7
f aer faeereT & st A

x=20m W F=50 N 0) € &d = &t f f&an e

2 frmes wftam 2

| f] =50N

g TIfq o1 fory el @ 3R SR 9t F ok faudd
foen o wr ot 21 i, 39 do-318 1 RS
fean 1 @R yef¥E@ fman = 2

it g e T %@ W, (™A ABCD + FHeid
CEID) 1 &5%el

1
Wy =100x10 +5(1oo +50) x10

=1000 + 750
=1750dJ

YT I g oA T R W - 3T AGHI 1 8%

W, = (-50) x 20
= - 1000J
T & h Fl-3187 o FUMCHS X9 i AT 4,
el 1 FagT o B <
5.6 TRed ot o foT wmred-set uRa

1 URadt 5t o fow SwrEd-Se o i fag FE &+
foTu s &R TSt ot 1 e § weltwifa gfifea
2| el B9 FE-wel Y9 & THiaHE U qe @l faEn
w1 Hiftrd w4 Tfast e gfiedT ®1 S R

dK _d 1_ ,
= mbuv

dt —dt 2

dv

=m-—v

dt

dov
= Fo (7[5 = 389 fRmmger =m—=F)

dx
=F—
d
3d: dK = Fdx

ARfR Fearfd x @ efqw feofd x qo FaeRer w3

Ky x5

dK = [ Fdx
195

el x, SR x, % T K, 3R K, 0w W ud st
it e 2

0 K, -K = I Fdx (5.8 a)

iR (5.7) | W g @
K-K=W (5.8b)
TH YRR URed! 5iel oh ferw shrel -t woe T et €1
BTAlfeh -l Y0 3T YR o U1 &l &
FT T T & TR T8 e ok fgdia fram 1 qoieo
TR AT T S FET kel & e | a8 g2
& fadta fam =1 TR a ®9 €1 =g #1 fgdta fem
fehell &701, k0T G e o ofte Sae g9 €1 -t
T U el o foy geekel g 21 39 gfte 9
=12 o fgata Fraw o ffeq sifass = e st v
T T ®9 ¥ Yohe eI Bl dfesh Teh M= &1a o
T waTRe o &9 H g1 ¢ @A A 3 *Y A
7g © for < =0 i fermeti & = 1 fgdta forerm wfew
w9 H Bl ® Sefeh S-Sl g0 AfEw w9 H Bl B
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I o fgdia g o feen wafya ffed 79 o =0

Tolt THF S~ e "o | ffed e 2

> ISTEUT 5.6 m (=1kg) THTH 1 Teh Tehl
&S ¥de W Ui=2ms*1<_>|ﬁ_tﬂﬁﬁ?‘l?1ﬁ§q
x=0.10m ¥ x=2.01m % X &= § yam
AT 71 ek W T A Hesh 9 (F) 39 &
H x % SFHHEI €,

F. = N 0.1<x<2.01m

=0 x<0.1m 3ﬁ'{x>2.01ma?f?ﬂ1
Sl ko= 0.5J | 2o S8 & Geat e ol IR s
%,wﬁaﬁﬂvﬁaw\aﬁ?w%aﬁm
Al

g7 HHH (5.8a) H

2.01
_ (-k)
K_f = Ki + I de

0.1

1
= Emv? -k In(x) |(2)j(1n

13

=%mvi2 -k1n(2.01/0.1)

=2-0.5In(20.1)
=2-15 =0.5d

vr :‘/2Kf/m:1ms_1
=M T fF In STUR e W fordl & &1 Uiehfas

o ®, 7 fF MR 10 W TR wem W
InX= logeX =2.303 logm X] <

5.7 Teerfast ot ot srfiremun

el ‘frorfasr’ v1ss fohdt ST 1 3 <R HTGAT A1 &7HaT
1 e Ll 2| feafast et 1 uRon ‘qufea’ s
T Heifea 21 fordht e g dR-%uH & ar (S
Tl feerfast St gt 21 5/ 39 Elen Biel S © dl
IR g = ¥ =l S 21 Yot % U W
Y@t geiifed wATE o 9g91 it &1 3 fearfas =it
agd eI B 21 W 3 99 W R 9 guEifea g
S £ A g o 1 R o fie = ferfr oo
(Gfea Zeit) TRt feafq =1 sfufo=ma & &R g

21 fis &l go &9 ¥ Bigd W E@d Fiad i, s
Tl o &9 § Fefer et 21 eMgn, or e feufas st
1 HROT | T HvEd B9 2 S

Jedt i a8 oF FH m FHEE H TH 95 T
R TeTht0 g mg B g 1 Yt i Hae oh
T SR WA S Gehdl © | F81 THid ¥ qread 7 @
foh i &1 gealt Y TWas § F9E h, T & BN R,
&1 g § @1fd a7 € (h<<R), 31d: &9 el o I3
W g o AF § UREdT H1 SUeT T Fehd g1 A T
T w1 far1 T 7fd YeM T h =T deh S Serdl
STt 21 374 9 e gRI e sl o o faeg
foan T w1 mg h T AR S, feufas e
w9 ¥ Gfed gl S €1 fereht froe &1 h S W e
frufas o &t fyue &1 st F=E 9% IoM o
TRl 9 g1 T 7T & o HKOMcHS 014 o
EREREACIRS

Vi(hh=mgh
IfE h 1 ufiked! foan S @ @ 9 St 9 @ S
Gehell € o TeaTeRd U et F, h ok |UeT V(R o ROl
SRS o HHH §

d
F=—-—V| =
i (h)=-mg

Tel FoTTcA Fored Tf¥1a 3l 2 & Tecnsn o et e
1 3R B ST 7% ! BT W1 © ° 98 Tl gg w0
T = ot @ | Yoot 1 Te | TEg W qd 39! A
YAt Tee g et geRR & St @

*=2gh
gt TefieRtor 1 e W 9 ot fora@n s weRar ©

%mvz=mgh
St 718 yefela e @ for < fyve &1 goa &9 9 sie
ST € a fig # h R W e fefas it gedt
W UgeH q% Td: € Tiast Sl | IRafdd e St € |
Trepfaek femTaR, feerfast St st emon shaet S
Iell w1 Gl H ] B © ST 9 o foes fRAr mn
1, Tt o &9 | Hied e ST € $IR S 9l R ok
T S T Tl TTTerS] Srofl o w9 ¥ @ uget 81 e
feofast o=t V(g &1 (W@ o faw we-fom )

* TTHeg @R g % UM W SdTs o |1l uieadd W faeR et (s1earg 7) ® w3 |
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wftenfia fohan < © A Flg 5at 61 e w0 o o
Tvﬂ?ﬂ%:

dv
F(X) = —a

g freftd =3 ¢ &%

Xy Vi

IF{x)dx = —J dav =V, -V,

ot Teeft ot SI9 TRt 5o gry fRan e
faug 1 Shae ARfaw qen eifan fafa W AR wa
2 fusel oo § eue STd THae ¥ Heid ISl
1 I TR | AR m Fo7m M H1 i e hes
& faea (IdoRfed) sTHa qat o o o formmeeen 9
BreT STl & Al 3T FHAA o TerEde (defl) T gHeh!
o, A (1) 0T T A W o f2gh B
21 39 YR Tl W TUv8 m g h Tias S 9red L il
B1 7% o T el =1 wifst St R T, S e
o o 91 IFeh gNI =t U e v &i darg W AR
YN € a9 T8 oo el B B

FE A TIfast et o wgw fefas et i foe
[ML?T2] &R SI 95 5 (J) B 915 @ & ged
o1 o fore, feafast Sei o 9feds AV 9 g/1 fhe g
SRUTCHe: T3 o aeR Bl 2

AV = -F(x) Ax (5.9)
T ST § IRt g2 78 o 33w § g9 < fon fha
YRR Tig 1 fearfast Sott SEen! Tidst St | afafdd &l
TS off| I8 R | T o Fequl f9gid i 3R
Teopd il € 8 Bn et W
5.8 ek el oAl TWIETUT
a1 o foT, 9 39 Hew@qul fagid o1 Ui Tfd
o fory Fee o ®© € 5F ofifee T et fuog =
el 91 F o ShROT TaRIa Ax Bidl 81 S-Sl g9
4, fodt 9@ F & fau

AK = F(x) Ax
el 9o o fou Rufast =1t wem v & = ' a
Y gitwifya feren ST Gl ©

-AV = F(x)Ax
SR FHteRor el s @ fw

AK + AV =0

AK+V)=0

(5.10)

zaehT 1l B fop Tensll fus =t wifas @IR feerfast seitent
T AMHA, K + V TR el &1 79 a7 T wol
9 x 9 xféﬁfFﬂI
K+V(x)=K+V(x) (5.11)
Tl A K + Vix), T &1 et A1k So1t weardt
21 gk &Y W, T et K AR feerfast S v T
feorfq @ ol fearfa ae aftafda & wehdl @ wq e
NSl 3TeR @l €1 ST foaer 9 vt ' Gedt o’
1 ST T et 8
31T, 379 &1 Heyq 1 Heafl a1 ot fafa= aRwmmst
W foER w2
o T T F(x) & 7 9 38 Hefiehw (5.9) o A
g Ifew I v W W Y Tehd 21 Brfed
e 1oh 0T o6 feTT TIRT STaeherst fafe o1 AN Rl
TSl © S W Gk o foerer & | ol 2l
o ST T T S T T S o e
el oear @ S fore Hew 9 e @
W=Kf—Kl.= V(xl.)—V(xj)
o THE URWHI & ITUR, 39 9 gN a 9¥ | fohan
T % YA B 2
Tg Th IR R gl (5.11) @ W 2, FifE
xl.=xf%|
37 : AR el GReT0] I oF STIER fepat 4t fFeprr
@ el ifAeh Foll o= Vgt & afe 39 W &
FT qIt a7 Gt g
ST faa=T st @ifes gd s o fore, T aR)
TR TR Tt o TR0 R =R i € iR fag
T oh IR W SC A9 H fo=m w3 | ==
5.5 H S & el sz o fRE, m s &6t g
1 e e 2

A

X

nwtor
H

v="u,

>

—>—re-

U=

fer 5.5 H =8 &1 ol 92 4 RE 7, m 55787
&1 75 &1 Reerfast il &7 T oAt § SR
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e @t fraffa =, I (yfFaer), heiR H % S
% AMF FE HAM: E, E, IR E, T

E,=mgH (5.11a)
| "

E, =mgh +§mvh (5.11b)

E, =(1/2mv} (5.11¢)

R 9, Ffom-fasit e Fg o1 T fagiv Semao @ |
3T T o GUed ¢l 39 YR

E,=E,

1
Agdl, mgH = Emvff

vf=«/2gH
IR IR $TAM 5.7 H Ho &9 9 fRd g
faug o o o fau 9w fowan T e
zqoh 3rfafie

EH=Eh
S g e § TR

vh =2g(H - h)

IR IO, IrGTTaeh! T Tk Glefea aRom 2|

H $=m R, fyve &1 S ool feoifas o1 81 %@ h
FoE W o1 ®9 9 S S § SGAd 8 S 2
den gfn 9a W qoiede wfast el § EwdRd & S
21 39 YR ST S0, AF Foll & TR0 F
fagia 1 o= % 2l

(5.11d)

b ITTETUT 5.7 m FHAHM H Th Mo LAds
FT TAH! SR T TH1 g 81 38k FeAam foig
A R &fTS 9 o T THR A S R AR
TR T H STHITRR J&= 99 & 36 THhR
T Ll € foh SRl ohael Seuan fag ¢ W el
Bt © S Tk ot 5.6 o T e 21 o i
o foTu =isteh 9T 1T 2 (a) v, (b) Tog3T B Ten
C W Tesh i =1, 1 () g B e ¢ W 7fast
Ftial BT ST (K,,/K )| Teteh h feig C W ug=H
o 9% 99 i Fepid T feuu wifv |

0

Al —» 1)
l mg

T 5.6

g6 () Tl Mot W o drel ] STl S &-Tee
I SR S | TG (T) | IR el 9 () FE FE
TEY T B iR Tiieteh ol freeTo gqem SR o wae
21 37 Tiersh 1 Teerfast ol Sheret Tecshtl ol o
Tafud g1 Fea %1 ol Fifw e E =R 2 1 7Y
T w1 fearfas oot Freta foig A W 3= o o €1
3d: fog A ™
1 2

E = mu, (5.12)
_muy;
T, -mg=— [ o 7fd & fgdta fremEEn

7T T,, g A WS &1 716 T S=aaw fag ¢ W
diell 8 W 2; er: el fag ¢ W el # a e
T, =01 om: fdg ¢ R & W & €

E =%mvf +2mgL (5.13)
my?
mg= [Re o fgda Faagar] (5.14)

L

et v, g ¢ W e &1 =1 81 W (5.13) 9@
(5.14) ¥ W< B T

5
E =—mgL
2mg
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39 f93 A W e ¥ FHihd 8 W

5 m .,
—mgL = —v,
g M=y

dqYA v, =4/5gL
(b) THIEH (5.14) ¥ 78 T ¢ fF
oa: fig B W ot §

1
E= Emvf3 +mgL

70 fag A W ol o =A% o U WH W 3R
(@) o URUME v2 = 5gL TN H &H W &H W
B B

—mug + mgL = —mvy,
5
=—mglL
5 M9
Ovg =4/3gL
(© 3 B @ ¢ W Tifast Seiieli 1 3T
2
Ky 2" 3
Ko 1 2 1
—mu
o'Mvc

g ¢ W e <ielt 81 Sl € @R Tietsh 1 97 & 3R]
1 T &fq B ST €1 A T v W R ki Fwe fam
ST A Tt U &ifest gerg i wifd geier fa St S5t
TR ST S for @t =g 9 afast feen o fondht
TR 1 Uk TR BT €1 ST TeAeh AR ST Il R
T T TG HIAT W SR ARGHAT HT YOI KM <

5.9 Tt fm ot Rearfast =it

g ot Wk qReri—sie] sh1 SEET ¢ Sl SeEl Bl ¢ |
o= 5.7 T | o foret 2ok i <t © St ferdlt
e & g8 W fagmmeeen § €1 o o1 gow fiaw
fordt g5 SR 9 e 21 f g @ oI gemm-fed
AT ST Ehar @1 Tt emeyl form o, fam-sw
F,, 2o 1 A1 grmeeen fefq 9 fogemdq x &
G a1 €1 2ok o1 T 9 foReee e
(fer=1 5.7b) =1 moTeH (51 5.7¢) B Feha 21 ToT
o feru a1t o1 f7am, gk o1 f-rom et @ SIR i
®Y § 39 YN oF a1 ST Gkl ©

| FSZO
(a) x=0
7777777777 /O/l[/ [/ 77 x=
X:
[ F, HUTF ©
| X YTE ®

(b)

| >
LIT7T777 7777777777777 X

'—X—H
|
F—  F, wo
(c)%ﬁﬂm | X BUTHF ¥
, | .
77 :
x=0

@ %) B x

fera 5.7 fordl a7 3 gaa R 9 I T ek T G T-ae1
&7 59
(a) e A7 feepfe @ fereema x g0 & at fegm
TTF, A gAE
(b) fae gT &g & fag x>0 R F, <0
(c) THifeq fagm & fog x <0 SR F, >0
(d) F_ el x o a1 @i=1 T SAeid | s
YT &7 &%t RFT-acT GRT fehq 7T 1ot
®I fefia &3a1 81 F, iR x & fagda

W, = -kx’ /2

F=-kx
STl i I Teh T fadier @ fSeet |5/ N m!
21 9 o 1 9 aga Afush ©, a9 T 1 g8 el
S €1 A€ kW1 A W ¥, 99 39 A4 (gg) wEl
ST B

M ST foh 9 T2k i a8 1 @, S T

o1 5.7(b) ® fe@mn won B, i =R =« 9@ wied
€ | Az o 1 fgam x| € @t fofm-aa g faran o
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afiferent

Xm Xm

WzJ)’Fdez—J;kxdx

:_kx,%
2
9 Sk o1 gH faet 5.7(d) H @ Tu 191 o eawa
g off I X HWehd §1 e S o T fewme g
g1 TR T FE e B

(5.15)

k x?2
2’" (5.16)

Ifs fogm 1 faemm™ x (<0) ¥ wiifed foran ST €
ff SR =k T T -9 W, = - o2 /2 FE
HIA T SR T T W = - kxZ /2 7FE FAT 2

Ife T[eeh 1 3Heh ARWeh forera x | HfeH
fercem x 7o forenfuq foen s € @t fefr-aa g
foean T wE

W=+

2
s kxl,z kxf

W, = -flexdx =t - (5.17)

31d: fo-9a g fohan 7o wF shaa fd o6 fogst
W R w1 foRiy ®Y G W9 ek i feufd x W@
e T B SR A x e qe et fen e s A

X
! k x?

k x?
WS=—Ikxdx= L 3

2 =0 (5.18)

31d: o 9@ g} foreht =shta TohH | TR T S
I B 21 B TRl T o fem © R (i) fem o
e feafa ® felk i @ S % g 510 ved e
TN R (F,=-k; (i) T8 9 HE F@ ¢ S feRet
fyug 1 e e sifaw feorfaal w ek w5 2;
ITEONY, FHIR (5.17) | o7 o o1 T axeft
A T

el Tk FrEATEER § ¢ teriq e fearfq | o
e =1 ® 9@ fogm ) feafas e vy 1 &4
I A 21 Rt e (a1 gdte) x o fae swis
forgeroor gema €

1
Vix) = EkXZ (5.19)

™ gfaugds gonfya e w1 wwar @ f%
—dV/dx=- kx S foF foT 9 31 5@ m S99E &

ek 1 o 5.7 o SUR x Tk il W § 3R
R formmaeen o i1 9T §, 99 39! = Al
Tell WSl § g T TRt ot fefa x W fAfafea
WﬁﬁWﬁ,ﬁﬁxaﬂqﬁ—xm@l+xma53ﬁH%:

lkxi:lkx2+lm v?

2 2 2

STl 6 T3k Tl o HREIu 72 1 ST fran € |
THh STTER 2o &1 =1 v SR (AT Sl qreeen

x=0 W han shf, 37

& AT R ke/m &1 fom [12] 2 SR o' geie
forfta & 9 @&l B1 =&l Fepr 61 st it feefast
Feil ¥, 31 feufas st , wfas o o oftafda =2 S
2, AT et Ak s o7 et € | o 5.8 o g&eht
e Frego fRa T Rl

¢
k

E=K+V
\%4
K
-Xm 0 ’xm x'

for 5.8 foHdt R @ 9 U ek &1 Reifas sl V ek
Tfarst Foit K & Wi e St g o ad
%1 G Hd &1 F ThH-F@R & [ & 7eiq 579
e U 52l & A 599 9gdl 8, Wq Pl A
&9l E =K+ V g49 3% &l 2

> 3TTEYUT 5.8 R oAl &l K@M oh fet (3THR)
TR fmtar fafs= fagn fadret o6 fam @
ThH TG TCId 3 I oh GHg ol ST hid
1 ST foreht TienTereh STET0IH i 1000kg
T i R Toh ot €% W 18 km/h &l
e 9 =erd gu, st HH W we T fi § Heg
hidl & Toeent fasim i 5.25 X 10° Nm! @1
o &1 eAfishan e &= gm?
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E6T R ol TSl Sl Afehan Hded | Y0l &9
g fogm &1 feafaw o=t o wfafda & s @1 i
HR I A e

1
K= — mv?

= —lx 103x5x%x5
2

K= 1.25x 10%J
el SR ! =l 18 km h! 1 39k SI AF 5m s §
wfafda #X fan T 7 [ Jel 9% e e 9y ®
fh 36 kmh*'=10m s ] | Feh FHeti-gemr oy
o STIER Afershad Gdted x, W o = feafast st
(V), Tasiiel &R Y TSt Sl (K) o el el 2|

HAd: V:%kx,i

= 1.25x 104J

T % W EH WA FW ¢ & x, =2.00 m

o % o =187 39 feufa =1 e emest ®9 & weqd foan

21 78T fogm 1 gemmRfEa o € iR Tgw 1 uHw

T feren B <
7wl 9 | 9 fouult i gu 39 SAg9m

T FEOH B ©

() SR fad=n & g & fawa § o g e
21 TH SEEW § B9 e w1 I Y Hehd
T Afep 39 T SiaUel &1 Reher Tal S Hehd
e 718 Gefte ge {1 o7 hifersh gel 9
% fou, 39 frem o faw = & feda fem &
TA I SAEYIHA T

(i) Tl et TRaft T 1 Sereoned, wvr U sTRef 5t
21 38 feufa o, Soi-weem fom o fopfaa afada
FHTT T 8 3T 5.9 H T foman o 2

(i) Feerfarst STl o1 3 wWewt 9 o wn @ R
GlerenTER iy s fomn s 8| feg-we o fog,
x=0WEH V=00 ¢, s1eiiq fom fa=t fom =t
ferfast st 3= ol Fa e 9 mg &
fere g9 geslt i Tag W V=0 fo=n o stret 21
H g9 QT o TEcarshyul o FrEfe FEmER a9
o foTu, et Hid 9 o 38 W I waraH
w0 9wk it @ qenfy, foret foamm o feafas
Fsll oh fole T ar 3 &1 fearfa ffvea & o

v, IF 9 37 o faa=mn 5 3¢t 7o &1 9o
ST AT

> 3GTEYUT 5.9 ST 5.8 H =H] UM 11 T HH 0.5

T HHM o AfRaH HUed o1 URehad hifsu]

7o - o o1 SR wdu 9e, < € Fdted @ fati
FH W g ®9 9w w@ g, 9@ R o 5o o
feman T 2

TN

%erm e

O O —tumg| s

/ N7 x
l HIHETTEAT
mg ferfi

fara 5.9 fodl &R W SIRIYT F6
Tl &1 i1k et -TR&T01 o TG o SISl h1ei-Shell
T T AN I R
Tfast Sett o qiEd ©

1
AK =Kf—K.=O——mv2

‘ 2

Fd 9d gl foRan T w

1
w=-g lx? = pm g x,,

AK 3R W & GHid & T gH U # ©

1 2_1., o
—mv  ==—kxZ +umgx

el umg=0.5% 10°x 10=5x 10°N (g= 10 m s
TH ) | SIS GHIHUT i Fafeed i W EH 27
x o fau fr= fgarda wdfie e e @

k x? +2umgx,, —-mv® =0

. _—umg+[u2m292+mkv2:|”2
m Ic
W&l & x, HIEe € o R SHRT HAIHR I
o foren 21 erferss Al i wefteRtor o wiaeenfaa we
W EH W Hd
x =1.35m
S SATIMER SR 5.8 | Y uRomd § % Bl «
Ifg 7 o o fie W o™ o< 34 5l § T
Tl 9 F ok @0 el 9@ F, € qf A0

Reprint 2025-26



84

afiferent

FA-GE0 oF A H fohfeq aiadd wen w2
FE-Fel T Y
(F.+F )Ax=AK

g F Ax=-AV
Ad: AK+V)=F Ax
AE=F, Ax

Sl E el Ar Sl 81 99& 99 | 98 f= ®9
o ot @
E-E=W,

el W sTeialt ot g feret ver o fofan e opet e €
o ST fr W i | f T T forie vy W AR
H 8 S R Tl 99 § 1@ R

5.10 ITfeet

g1 hael T8 WA €1 gAY © fR Rl fie
ferae sprel fopa e erfuq =g ST oft strevae @ T
e 1 fore W fopan T B1 B9 hed € o oAt
I &9 9 W € A 9 hadt fRel wad o TR
a1 d =g & el w1 ¢ 31fig 9 31 W dsh ¥ w%
ST ® | 37 TFER I 39 gEI-gT § g w §
oo & fovan T a1 Sel ToAiaRa g2l fodt s
1 3T Wi 39 9 5N R T wE W SR SuH
o TG ¢ o S W IR e g 3:

114
P, =—

av t

drcerfurer Srfert oh1 3fiea wiferd o S W o &9 |
R hd € Sl THT I BT R S Bl @I
B €, eifq

aw
P=
. (5.20)

Sl foreeo dr ¥ 9 F g1 T 791 %714 dW=F.dr
BT 81 37d: drearforer wife w1 Frefafad weer 9 of
= H GHd ©
p=p. 97
dt

=F.v (5.21)

el v dIeafireh a7 © Sk ol F 2
F 3 S w1 Aifd wife ot wem s ufin 2
THHT SI TEE a2 (W) 3R fod [ML2T] &1 1W &1

M 1J s~ o aeR BIdl €| 3T3REd| Yrdrsal | o9 g
o Yadeh! § W TUeh Yodeh =T die o A I fe o
e a1 (W) @l T4 2
ifeRt o1 =gd AT WSk 3Tl feRd B
1 3199 WK (hp) = 746 W
g A 3TN o R, Hie s SoAs i fid erma
I K HH & AT T B T
e gH o Suehtur; S—faga oo, gt 31k
Hefider 1€ Edied € df 86 Ak a1 § SaeR
BT | Th 100 &1 1 ded 10 52 | Tk fhaiae-se
foed Sl 1 @Uq T 2
37Aiq 100 (aM2) x 10 (¥eT)
1000 -2l
1 farar se (k Wh)
10° (W) x 3600 (s)
= 3.6x10°J
forIa-tl ! @ad o felT 7ed, A5 kW h | et
S & f8 wreRoraan ‘gfe’ & 9 9@ gRRd €1 s
¥ foh kKWh oSl o1 HEl ¢, 7 T wifed =)

b 3GTEUT 5.10 Tk fawe o9& Fa somH
(ferre -+ =@ 1) 1800 kg &, SR i
AR 2 ms! HI =R A F TGHAA 21 4000 N
1 SO0 ScT SEhT T o1 Torie hiar €1 forve i
TR 5 Y& ~AH IR T ekt a1 3R 319e
vIfed H I |

g7 v W T aen AdaHE aa

F=mg+ F, = (1800 x 10) + 4000 = 22000 N
wwﬁ%mﬁ%@nﬁmmﬁmﬁﬁﬁ

YA &1 ST =Mfeul

Ad: P=F.v=22000%x2=44000W=59hp <«

5.11 H@ug
fifeent o &7 T (T o Ufed) 1 217 L B
e & W g9 UE e afvE e e s € S
forelt wlifaes wehm o wftafda et gt 81 Seil-wem ue
Tor-TET0] o 10 TEeh 3Te0 ISl &1 39 SN
o, B0 &1 7l o1 Sgen 9 o7 et aieee, R
g hed €, o W e e getl; s faferre, aree
1 S 3§ Hog ek e S €1 37 B TRl &
SAIM T AR T H Wd g HT AT HA|
M AT fF < somE m @ m, € e w0
m, = v, & Tife 2 T i ¢ SR e
ﬁﬁv\aﬁﬁmm%wW%ﬁw%wW
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T 1 =9 i § SATIehdl H i Al &l 3Tdl| 39
%H ¥ 5 m, TR FEE m, | S formmreen #
2, "oz e ® S fuw 5.10 ® At feman @ @
HeEg o Y SeAHH m, d m, Tafa= faenst 7 wfd
F 1 TH 2@ o SmE, 3966 Al SR i o fafyea
ey 2

7 m i
-
U,
1i
-0
o— = 71 >
m, mz\\ggz X
N
~
~
N
m, Vs

o7 5. 10 1ot 574 m, %1 37 R 5941 m,, | oz |

5.11.1 TR T JUARY HIs
qft Herg T o FerTe o et Tt Hor frerd e € s
e o1 oRfyre W 3wen 3ifaw Wam o e g
21 30 f1=1 bR @ fag o <11 @ahen @ | w4 @ T
ofg YA & Ol WEg WA A¢ o hTEE TR S{E S,
3ok IO Hell § qRed o ol RO B €1 i

Ap, =F At

Ap,=F, At
vl F,, T fie g wee fis W omifid oot 81 55
T F,, 7o e gr g fie w s ifed e €1 =
% TIfd % o FENEER F, = —F, @8 | 9 e
2w

Ap, +Ap,=0
% o1 o T At o A Sfed &9 9 aRafdd @
® B oft S wfom T 71 Hf =g w1 g
o Y 8701 W FeA © 374 Teel fie W 3Rifud et
3T, SR fie W ARG e o R Wy foada
e & g

THA AR TR 1 e TSl HSl STavdsh &9

¥ Gfera et @l 1 WEE o SN <Rt SR faefd,
FOHT ST A I Hd &1 AR Tt St 1 FS
39 Fell o T T A SR 8 S 21 AR SR
T FHHI 1 Sire arett ‘ feg’ fomn forelt seii-afa
o 319 et TR UTed Y ofdl €, S et i st
TSt Srs1t SFeh! SAfam it Sveil o aeR B TRy Hog
HTA At o IRE TR & Wl 9 THR o THg h

e WOz Hed € | S IR A fasfa 52 =2 g
2 3R S fie Gog & qve ouE § W WL T
I Tl 36 TR o GEg i Yuia: STAET Wz FHod
&1 5o SAfafter wezred! TEerfd ST W a1 firerd
2 oo faspfa o1fyrs &9 9 %1 8 S € 3R s
s it 1 31T w9 9 aifd = S #1139 gy
FY ¥ UARYT HIF FEd 7
5.11.2 TahiaHa H@Ez
oy gH fRdl quia: sty d¥g & fefd &
FeEH o 8l o 5.10 H

6,=6=0

my, =(m,+m,)v, (HerT w&mr o 7w 9)
_ . my
O S e b (5.22)

ez H Wit S @i afa:

1 1
AK = Emlvi —E(m1 +m, v}

———U;  [9H (5.22) W]

_2m1+m2
St fo STITIER UE e Tl )

3MEN, 319 Yy Heg ot fefd &1 s1er i
& | ST THEA % WE o @ 6, = 6, =0 TH R,
@ AT e T el o eI HHiehior e 7
(5.23)

mlvli = mlvlf + m2V2[

2 _ 2 2
myvy; =My +MyUy (5.24)

TR (5.23) SR THHT (5.24) © FH 9 F@ ©

myoy, (v, —vy) =My, (v, —vy))

S7or,
Uy (0 — v ) =07 —vf,
= (v — v, )y +u )

31d: Uyp =0y, +Uy (5.25)
=0 R (5.23) B Ufcenfud w3 W EH U id ©

Uiy :M li (5.26)

m, +m,
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_ 2myuy
_m1+m2
TH YR * ST AT (v, , v,) T AR (m,, m,, v, )
o U1 T 1 TTE 2| SIS, 31l Swie fargeror § fergi
Tenett H Efaet frehd g+ €

TOM 1 : A% A 5o GaH €, 92 m, =m, , 7

v,,=0, v,,= v,

aahmwmﬂmﬁaﬂw%ﬁﬁwéﬁw
T SHAH, FoH SSHM T AR S W A ¢
FIM 11 : A T YT =1 gomm W U o goamm
¥ 9gd e T, S1Uiq m, >> m,, @

Vip =z =V Vor= 0

qt geaaH fe) dl § S goieh SeadH 1 AT
IeohTHd B ST 2

P 3GTEYOT 5.11 Tfa9iter =gt ot wad : freft
Tifyenta e ® et =g (faftre &1 9
M 10°ms') I 10°m s o AT qh A T
T s =nfew aifer Tifvents fa@e sifufsran o
=2 1 PTIH o FHEAR sy ST R
T 1 WTfehdl 324 81 S| fag wifse fof =2
Teh goteh I, S SFRER A1 hreq. o
S 2 o A 1 A s TS, U Tl
Teg T H STIA TR TS sl bl &l e
<1 1 T wered 9 9 S (D,0) e e,
ST =gl ® A P HE @Y <o ¥, ‘Hew
FEAM ¢ |

geT g2 1 YRR Tt et @

1
- mlvlzi
2

et T (5.26) | THHRT g9 TS el ©

2
1 5 1 m; —m, 2
K, :Emlvlf =5y (— Uni

A Uy (5.27)

K, =

2 m, +m,
afra oTifire Tfast <t &
_Klf_ m, —my, :
ﬂ—K—H—(—ml+mJ

Seifer fomgsr TMfHE K, /K, g fa=erer Tfast =i
IFE T

£,=1-f (Y& Hog)

2

__4mm,
_(ml+m2)2
ST IROTH ! FHIHR (5.27) 9 Gfaeenfad ek
off gerfua feran ST wemar 21
TR o fu, m, =2 m, 3R &9 9w §
£,=1/9, Si&fh £,=8/9 B 3T: < HI T 90%
T SEIREH 1 TEART & S 81 FeA % fa,
[=71.6% 3R [ =28.4% T Tifh, oRR |, e
Teg foRel €1 EF o FRU1 98 T TR FH Bl B«
AfE < foel o Mfes den sifam o us & wa
T & s FE A U T ) T v
STore Fier Gz Fed ¢ | DR el fiei o fow 7e Ga
T R fig 1 =1 7fa =1 o fommmeren | W@ fie 2 &
FE W TR TR WRI:, Afg AR 3 qen stfaw
97 U & 9 ® e df gug fgfara wean 2

5.11.3 fgfarditz wgz

51 5.10 FeeR S&58M m, | TfdHH Se99 m, 1 Helg
1 F=01 Ya1 B1 39 TR o Helg § W Gam wiferd
e 1 < Ha ek wfewr Al 7, o7 9w A faeme
Ix, v, 2 o foq i geientor gei¥i iar 21 99 ok
TRER m, A1 m,, o AR o7 S e o SR W
e a1 i sifsTe 3R o ofifse fon =18 x-y woae
21 X TaT ok - 512wk o1 WXETT 98 <uital § feoh wyol
g x-y HaeA | B| x-5eh AR y-52eh o THIHT0
= 7 .

myv, =myv, cosG +1m, v, cosG (5.28)

2 "of

0=mv,sin 6 - m,v, sin 6, (5.29)

1°1f 27 2f

Aferp fearfaai & @7 W S ® TR (my, my, v,)
A B A FEE hUTE, Ao
(v, v, 6,31 ) I BNt ¥ SR SAR G HA

TR €1 7K 6, = §,=0, T TA: THAHE T
WWEF{'UT(BQAL) W?ﬂéﬁ%l

I A HEg g ® i,

1 1
_mlvliZ = Emlvle +§m202f2 (5.30)

2

78 74 T (5.28) F (5.29) o 3TaEl T 3R
GeieRToT 3T 7 ifeRa a1+t off sUR IrE gt erd uiE
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%1 Ul SN o ToIT Ueh FHieRT0l 4 81 37d: U39 6l
T L oh faT, IR TG U@ | ¥ 9 § S8 T
3R e, 7 A 6, T B =fEw) 3reToned, FHior
6, %1 Teifitor Hg=rer i vt Afd 9 x-2181 ¥ y-2181
memmmélm{mp m,, v, 6}
o 1 °HE 9 TH THIH (5.28)-(5.30) 1 HA Hich
{vlf, Uy 0,} <1 AT T Gehd %I

b 33TEYUT 5.12 AWM wifee fk foxt 5.10 H fafa
WW@WW(m1=mgWﬁ
e o HeA g3 ¢ ToTEw wem Wi 9 (SUeT) HEan
2 3R fgdta 7ig ‘wiea’ e 81 faerel @ea
< 1 6,=37° o HIVT W HM | Tt et # freen
el 1 T8I WH AT foh HEE Jear § qen
T 3R EUi T Hewergel FEf € | R0 6, I
ifsra]

ZoT <ifeh ST U € 37 : HAT TReTT o AR,
v1i=v1f+v2f

GefieRtor o ST Ul 1 ol I T W Bl ©

2
Ui = (vlf +"2f) [@"lf +"2f)

- 2 2
SV T Uy 2V Yy,

={ v,/® +v,,® +20,,0,, cos (6+37°) } (5.31)

Hfeh Terg T € 3R FAAH m, = m,, ¥, s it
o &, FHIHTOT (5.31) ¥ T W B €

(5.32)

IO <A IR (5.31) 3R (5.32) 1 gl i
T,

2 _ . 2 2
V" =V Ty

cos (6,+37°)=0
3d: 6+ 37°=90°
dgdr, 6, =53°

99 fog 2iar ® o 59 gar somm & < e i
T sk fer 2, yoOd yomy Wug e 2ol
Heg o UTE, S TH-TWR W HER SN U
Tfa w4 <

g 70 T T8 aret e g™l | fa=ar &
3R 9 o foh Ferg aoft g © e fie Tk g i vt
F dl fava d W B ST @1 AREA, Shiw a
fafene o @a o St T € =i 2

TR <k Sftam o Herg qft g @ S | oy
o R TR Y S T FRTE Y e
TR T U G T ST 371 T@T T A5 ST T fohdt
YR AT ST o7 gen fordlt feen ® =ren < #1 =t
W EAM g0 R HER Sell o HEA el 81 39 YRR
1 ST I FHT0 shed &1 o o qen feenst o g
T TIAHM B a8 37eh STRIWeh o, 37eh MM, 3T
oIl ST qAT 37k o1 & arell 3T fohdm o ThR
AR )

QRI9T

1. FF-Fof 89 o IER, e fie =1 7fas Tl § uRedd 39 W Rfid $a aa g7 fean

%M ¥

K-K=W,_
2. aﬁéwW&ﬁw%aﬁ(i)w&ﬂé@ﬁ?m%wwﬁwmﬁﬁkﬂwww
é?ﬁ'gaﬁ{xl,xj}q'{ﬁ‘lﬁm%,aw(ii)WWWWWWW%,W%%WEﬁW
9 fordt 09 o7 uo | Td: ofu yRfde frefq W Aoy o1 S 2l

3. THfaHE Wl 99 % O 89 RYfTs I B V() H 9 TR IRItd 9 ©

_
F(X= "
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X5

o, V, -V, :J’F(x)dx
4. =ifF Sei-Gemn & fagid & o e, Ak fad fie W #ria 9a el € @ e =1 $a =t sl
TR Tl

5. m SoHA o TRl R i YeAl w1 GaE W x SEE W e Refas e Vi) = mg x gt 8, Sl
TOE % WY g % AF § qRadd Suemie )

6. k Fo-Tradis ot fogm, e fgmm x 2, &1 g ffas st 8l © ¢
Vix)= %kx2

7. 1 Gfeell & eifEw s1eman fog B %1 eH A-B fa@d € (38 ATie B &9 H Ted €)A-B Th 3w
Tl & fS9H UH AB cos@ 71 ¢ O HfEe A9 B o™ %1 FI0T &1 A-B 1 HH Hfh 0 W fefR &
? 3OfeT 97 oIS, UM el A B Gshdl ¢ % Gfeel o SISyl [UMhe i oA T afse
o RO e T WK o Ul M o STVl Sesh o UMKl o &9 H ol %Y Tehd ©1 Uehish Gfkwi
i,j 7 ke fou o Frefafad e o w@ R

i.i=jj=kk=1

@ i.j=j.k=k.i=0

TSl UrEe wu-fatma qen forer fml ®1 aer w3 2

w [M 1277 J W =Fd
st i K [M L212] J K= % my?
fearfast st 0 M L*T] J Fix) = - dzxﬂ
RIEEAE | E [M L2T2] J E=K+V
fort forraren k [M T2 N m-! F=kx
Ve = 5 X2
it P [M L2T4] w P=Fv
p=7
dt
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FE, T AT vifer

faemuia fawa

1. g “fere e & w1 ufiee wife” oW €1 o fau 9@ @ el & "yE g) fwd fue e
oo & H foru U FE w1 TR 3@ ST AT (HAYE H3 3d U TIEad SR il Aifew) |
2. o T #E ww wfw Afer 21 A i AR TR A1 HOTHS € GehRdl §, Sefh geadH S TS
Tl oA stfew iyt ¥ e fie W osdu @1 vm 9w g R T & wumers @ @
3. T & g FrREEER, fEd @ fiel & 71 R Th-g W AR 9o w1 A g g g
F,+F, =0
W & Wil gRI AT T T k1 AN gRd g TE e €, sreiq
W,+ W, #0
aunfy, wo-Fut 78 g7 o g gHar & 1
4, wf-ef Tl 91 gR1 fRT T T T MO q9 off ®T ST Gehdl @ SEieh ool i Slh-dieh Uehfd
A T off B ISR 5.2 ¥ ¥% W ¢, Wl HE-Se yHg w1 v feafq § wam fmen e
5. ®E-Fel THA A & fgdia Fam @ waA 76 21 FwE-oe wwE w ged & fgdig fam o ke w5
H 3@ S Geha1 T1 FiF Sl ok W01 o fagia i, Wl Sell % faw wE-se wHE % tw seel
IR & &9 H HEeN W1 Gehdl 2l
6. FE-Foll yHT Geft ST WAl § N i ¥ T orsieca i ¥ off o febar s wehar € Az fammoia
fie W ARIfTd Fo e oF URhed § S50 90 o g9@ i wfwfea w2 femr smy)
7. Wl woll o anefi foret fie w1 feafast sl gwen fondht fradien qon ety @t 81 Serewond, e fie

7t ferfaw S forg o5 ® g oFft €, 98 Saet @=e1 9 = fae o fig W feRk #ar 21 S e
feafaw ot m g h 1 ferfa & ferfoe il o e =1 forg gedht & g W foran o 21 fog o forw foroept

W%kxz 2, ferfew oo & fou v foig, Samem soamm 1w fefa W fern mn R

8. ifykl ¥ YA 9o feufast ol § Heg T 2 71 S<@oned, w9 gR feRe S g § feRenr
F T T E IR A & owin ¥ fefas F w1 wes fE S g 7

9. ferelt werg o <A (@) HeE % Woish vl § T 1 shel W@ Han wiferd @l €, (b) TSt Sl W
(9R Gog YR & §) Weg i GHIE % GvEd € oF] il € SR Heg oh Udh &0 o fery ofn]
T B B aad W, Heg % 91 <A1 oS foehd € S € iR a7 w1 ok fen weh e o arder fermemen
o e S 2l
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90 oifeat

D I "
V()

5.1 Tt ag W forsht 9@ )1 forw U &R 1 fog w9

Tequl 21 EuHgds Tare R feEfatea afeat V-
YA € A1 RO E X

(a) Treh oafem g forelt opd & 9 W @ it At
T R el e § fear & e
(b) 39w fearfd ¥ Teela 5@ g fowan o @Al V(x)=V(a)
(c) Terght e det W fRgerdt g8 forelt oeg W s vt

3 fan T w Vit
d) e g &fTs 7o T THEHE o e e 4,_|_,7
T W T M g g TR T @ | v
0

e) Tl emad oieier o fammeken ¥ o & fou —W%
g o whel @ gr feean wn Rl E X

v

o

o

U‘ —

a1
=

5.2 2 Kkg SoTHM I i o S Ry H fewmmewen § €, 7N
o Ferdlt &ifest o1 o 99E @ T WS W N R 21 A s
1 TIfeSt-=oT o 0.1 €1 FreAfeafad 1 aiteer Hifeg V()
R e ufomEl 1 eren wif |
(a T FA W 10 s H T wE B

) e
(b) =¥U g/ 10 s W e o | XE
)
)

(c) o W Fa & g 10 s # T o & | ,
(d) =& I Tas St ¥ 10 s H gRedl 0 a b X

5.3 o 5.11 ¥ 8 Twfada feufas Hei-weri o 3TE .
& T &1 H01 T et S Hife-218 W gr FEfE V(x)
=1 T 2| g feufd 7, i U9 &9 Saey, A w5 @ dv
@, fo @ T oo % for, FO w AEY e S g / 0
T AT, 0T HI el Aad Hst o R i)
9 U Hifae g3l & faua § wife fes faw 3 fefas E
Eilc cate et

oo
1
(SIS
(STE
|
Ry

fT 5.11
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5.4 W@HE WA JEd T X © fore w1 o1 feafas oo ®wem “V(x)
VI = kx?/2 &, W81 k Sieteh 1 ot adish € | k= 0.5
Nm'a fau Viy) 9 x & 7ea we o1 5.12 ¥ @ w0
21 7e fRome & @ fawa o ofwia afawm g 10 =0 keo--- - —————--
el T T AR & AT 3T =IfeT S 98 x=+2 m
W ggEd 2l

5.5 frfafad #1 s < R 5.12
(a) Terdll ehe o1 o@I R0 S8 o SR SNl o I Sol Sl €1 e o foy Sagdsh S
ol fhdeh 99 W U i TE—he A1 ATCERl 2
(b) ¥mehg ¥4 o 9N R 9gd & Sefaeia wanell § qud &) WURvEn guchg R G 1 Teceld §d
Yrehd o deaad el gl €1 fR ot ymehq w1 gyel sen ¥ TReld §o g0 fHA T e g
B 21 2
(c) Teat o IRI SR 9gd & &fiv1 agAved | ¥Hd gU

Xy

et i ST & Fe HR-HR agHTEAE
yfady (IR I8 foha &1 &8 341 7 81) & favg <
&1 % 0T HH et St § R oft SRS P
IWIE YAl o THIY STl € O SEh! Wl § AR 15 kg 15 ke
gfg = B € ?
1

(d) fo 5.13() ¥ T =Afed 3o =i § 15kg 1
FE FAHH A 2 m Fedl 21 o 5.13(0) § (ii)
TE 3 & g o WS T I Eied ge =ed AT 5.13
21 Tt ol R TE g € 9N 3heh T fR W ’
15 kg 1 SoHM IR G © | Gehel hiferg
o form fefa o foan o & stfues 2 2
5.6 TEl famed i @ifea Hife :
(a) & I Gl oot fohet ovg W Yeae e wal © ol a& w1 efas il sedt &/ 2/arafted
Tl 2l
(b) fordt asg gR1 oo & foeg forw g s w1 qiomm BHeN sHeRT Tiae/fefast i | e g B
(c) Tl agv fevm & el Ham-uRadd =i & 1T o @@l aa1/3Tideh i o6 SIS o STIshHTITdT
Bl B
(d) o=t <1 el o sryemey dog o & ARE], S Heg o oI5 Tél 5ol 2; Fenm &1 et Tiast St/
W gamga et 2l
5.7 waaEy T Frfafed o g1 € O 36| 30 Sai o fag wror o i)
(a) Tl < fiei o gy Hug o, o fie o1 Ham o se gued @l 2l
(b) fret fie W 9 & + AARF 3 9@ oa F 7 A @ B, (6@ F FA F qolw G
Tl 2l
() TFfd & 9% 5o o fau frdt o5 o o, feet fie &1 fa & ffen 1 @ 3= @ 2
() Tt ervcameer wug o, fordt fenm 1 eifqw wifas oo, SR iast 1§ gH9n %9 Bl @ |
5.8 frAfafEd 1 S SAMYE®, HRO ¥fed g ¢
(a) Tl < fafead—Tial o yoary Weg &, @1 ai & Gog %1 eyt § (59 o §ueh § el §)
el TSt STl G Tl 22
(b) = T o foRet yoaey weg w1 o orafy H @ ool YEE AT Gifed Tedr ©2
(c) ferel stocare wog o foIq W94 (a) 9 (b) o fa@ odeh SW @1 &7
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(d) % < faferE-is =+ feafast S Shaet Sk ksl o Ted, guaEah-gf W et Fxedt @ df gog
e BT A1 S 2 (A ity 6 @l w9 "z oh SN o9 % Wi feefast sl %1 s
R T, T T ey fafas s *1)

5.9 #E fig ot favmmeeen & 2, R =Xv ¥ THfada wfd war 21 Ee fhdt ¢ gaa ) § 7wl
STHATI &

(i) #/2 (i) ¢t (iiQ) /32 (iv) t2

5.10 7% ffg o) vl & 9 & w9e § wh @ fon A ufmm @1 osoew ¢ gm0 fagem,
FTFAITA &

@ 672 @)t ) 22 (i) 2

5.11 foet fie W fad 9o et 38 e s gomelt & S8R z - 218 & ST fd %W o fog area
e T S oTW YRR © A

F=(i+2j+3k)N
W@ 5, . k PN X, y- U z- 316 O STIENT Uik WGW B 39 oG I z-3141 o TN 4 m I
T T fd FH % fau ofa a9a g@ e @ wn fean s 2

5.12 fHet sfafer fFo Jam o Tk soie SR Tk Wie 1 WYEE Bl ¢ S E ggd U Y A S
10 keV # 3R @ w01 &1 Tfas St 100 keV @1 T19 HF-91 Aol 8, geiaei= a1 Wi 2 et =e
T ST TG HITU (SeraR h1 FHH = 9.11x 103 kg, oM &1 §80E = 1.67 X 1027kg, 1 eV
=1.60 x 1071°J)

5.13 2 mm 521 *1 i &1 1€ 93 500 m &1 SR ¥ geat W Rt €1 I oot ok F=E o ad
& 9 (g & v IRRY o HRU) Td o0 % W R ® R et sifushan () =
T X Sl €, 3R IR A% THEEH A F A HIA T T kT g% W ST A1 F Ted 9 W
s RN ¥ Eela 9a g1 fRa T % fRa g 2 Afc g% w1 a9 gest 9% Uged W 10 m s
B a "yl ann | w9« g fea e wn feaw e 2

5.14 el g-u= § i 319 200 m s &1 A F AFGAT o WY 307 K1 KV A g Afds AR A
THTHT I SH A A9 lie ST 21 39 Heg W Hoh Wierd 22 98 GHg YereY € A1 9y ?

5.15 fdt 9oF & qdd W @ HE T9 30 m? FET HI GHT HT HT hI 15 fade § W a1 21 Afg It gesht
I ¥ 40 m FW B AR U9 K1 & 30% B df 99 gRI Ferat fa wife 1 swEmn fman e 2

5.16 1 THED Sia-foafn TH-gm & Tk o 7 3R fHd wRfed o9 ® formmazen ¥ §) 3k @y wuE
THUE HT HIE T Sid-faafan, St RS ¥ VoS 9 iaE @, 9e "eug s 21 A gug gey
g @ gz % e fefafed (e 5.14) & @ &iF-T1 9iom gva 22

o o
1 23 % _ — (@
--—’ 2
V
— W
=0 ——V—> (i1)
123
— )
- (iii)
4
3
faT 5.14
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5.17 Terei <iiceh o Tiiet A 1, S SeaieR § 30 1 101 S0 8, Big M
WA R, foRmeen § W@ W Mew B ¥ Ty @ v fk fo 5,15 I
¥ wefefa 21 9@ wife fof Gog o qveq ek A R S Sear 22 130
el oF TR HT Y& Iy 3R A7+ <ifore fF weg g 2 !
5.18 Terglt iicieh o Tieth w1 difasl sTaen 9 sigl 1 81 AfE dieish 1 ofer
1.5m # df frefag fog W e W Tiets i =1 91 g2 = faan
g 5 zasl smfwew o %1 5% W a9y whRY o favg @ @

Gﬂ?ﬂ%l m. A~
5.19 300 kg MM &1 s 2rall, 25 kg W &1 91 fau g fwdt wvorfed

9 R 27 km h! %1 THUAA =1 G Ta9H {1 Fo g9 9= R H B

fordt f9% ¥ ¥ 0.05 kg s &1 R & Fwrara el & %9 W fes ot fax 5.15

21 3 1 90 @rell 89 o 9EE el i W 4 g ?

5.20 0.5 kg SoI9M 1 Th HU1 v =a x>/2 o7 ¥ Tl W@ 10 Fd & 981 a=5 m™/%7 1 x=0 W
x=2m T& 39k faeem™ ® Fa 9@ g fowan w0 &Ed foRaan o2

5.21 FrEt JeEh] o e, &9k A o g TSIl e T9d Hd B (a) I B v O W I« o olsed
oo & et @ @ ¢ THA § Y TSI orell 91g %1 SAHH F41 € 2 (b) Ag i Tfast Sl @ el 2
(c) AT AT fof Taraaant & 1 25% el i Tz ol § ®q=fa & dt 21 € A = 30 m2, 3K
v=236 km h'! 3R 9g &1 ¥« 1.2 kg m? ® qal 3= faga wfea &1 ufchem sifem)

5.22 I Al oo FH HH & AU 10 kg 79 H1 0.5 m i F9E dF 1000 SR IS &1 91 g
& % R 5o &1 A an § @R g S afad © 9 21 (a) 9% Teenshu 9o o favg fhd
w1 w1 7 ? (b) AR 9@ 3.8 107J St Uid ferciwmm Syfd S & S fR 200% e R ¥ AfEE
Fot o ufafda e it € @ o' e a|m ' #Roeem?

5.23 HE TRER 8 kW faea-wifed 1 3udim &3l 21 () fordht difast wde W @Y smofad &9 =t 4R St
I 3fEd W 200 W m2 21 a5 38 Foll 1 20% 9N A19EEw fegd ot § ®q=dia fhar s g
2 dl 8 kW = faea smmufd o forw fohae &=her 1 STavashdr eft ? (b) 39 &5hel &1 qor Tt fafire
I HT BA o &AFARA ©§ B
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