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el g0 o S FI SHAT Wl A1 el ok forw ywiEn i F1 e
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Tl € AR 3Heh Ted BN SAEvash g I qeAd: & wiee
o 3T UAES HT THSAT AT
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HAE 4 ° BH A 3 |iey TRET SR Sk T ok aR ¥ Ul )
% ifaes TRTET; SH-fogemo, o, @R, 9 Sfg wiee €1 gq anl
3 wieel i Se SR S ff Wi 21 o™ g6 i |iewi o uH
o IR 7T H| Wil R qon e w1 Q) fafEt € vem fafy
T afeell & UHEA ¥ A AT T B € 3R W sk
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=i 1 wfsel A 9o B & sifewr =1 foig-ToFwa (Sie
UM ) %1 84 [A.B (A SEB)] % &9 | forad € 3R
7 yhR 9 afenfud +d €

A.B=ABcos 6 (5.1a)
Tel 931 |iegl A de B o o= &1 01 g1 W o
5.1a H fe@mn T 81 wifE, Bae cos @+ sfew &
THAT A G B 1 fag o off efgw af 1A S
B 9 § Y% &1 To-erot faen € fereg Sk etfew
TUFES T HE e T
eI (5.1a) 9 e Freferfaa afomm fiem @

A-B=A (Bcos 0)

= B (A cos 0)
SAIHfT o STIUR B cos 6 TS B &1 WY A | Y&
2 (T 5.1b)| 36 WhR A cos 0 Tl A 1 WY B
W HEY © (R 5 5.1c) | 36 THR A-B Tl A
TRATT qe1 B °F TSI A F Wed o OHEA o6
TR Bl 81 SR ek § 7€ B o IR A1 A
TSl B o SR S % [UAEA o e B
TR (5. 1a) § I€ Geha off figerar & fom aafer

e %W fatmE e e w8

AB=BA
et et feravor-fam 1 o oo e ®

A-(B +C) =A-B +A-C
e,

A.(\ B) = \(A-B)
Tl A T ardfas e
ST FHIHIN 1 Al 3AT9eh felt 2119 T BIe!
EIRGRS
319 TH Ukl AT 4,§,k T A TOHH FRTed
Hifh o Teh T o oieed €, THIY

ii=j j=k k=1

ij=jk=ki=0

T afei

A=Ai+Aj+AKk

B=B,i+B,j+Bk
1 3T OA®S B
AB=(Ai+Aj+AK)(Bi+B,j+Bk|

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

YT TUFES TR T FHHT (5.1b) ¥ 7H =
TS B R
@) AA=AA+AA +AA,
FTA A2 =A% +A? +A?,
FifF A-A = DAIIATCos O =A?
() A-B=0 dfKI A9 B Th TR & dao &

(5.1¢)

p3GIEY0T 5.1 9 F = qe oA

d= % F1 HO A FF
FHd T J&9 A F

g1 Fd =dex+Fydy+deZ
=3(5) + 4(4) + (- 5) (3)
= 16 unit

3d: F-d = Fdcosf= 16 unit

38 FF =F’=F,+F; +F;
=9+ 16+25
= 50 unit

dq d-d =d?=d;+d; +d;
=25+16+9
= 50 unit

16
0 cos 6= \/%\/%

f6=cos 10.32

50
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forT 5.1
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1
|
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1 1
—> Bcosl '€<—

(b)

S
td

A

(©

(@) T 99T AT B WWW@WW?WWA-B=ABCOSG, (b) B cos 6 GiITB &1

Glevr A W 58T 8, (c) A cos O TRI A &1 B T 587 &
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sfiferent

5.2 ke 3T TTfasT Fstt ol SR : HrEd-Fslt THS

g 2 o, 799 @R o o 3fdvia W WiE Tfa o
foaq e fret ifoes deu g I

v’ - u?=2as (5.2)
SRl w Al v Y FRME 9 AfaH = 3R s T
SR <t T g BRI <A Ul Rl m/2F O FE R

%mv2 —%mu2 =mas =Fs
el SfEd =R e o fde FomEER €1 39 TR
e oF T R TS &1 TRl (5.2) 1 o=
SGRTHT L Thd B

vr-u*=2a.d

Tl a 3R b T o FHH: @0 SR faem afew 8w
R TR ST qell B my/2 W O R W EH W i ©

lmv2 —lmu2 =ma.d =F.d
2 2

SIS FHIHIO HE T TS el bl aRkefd
T o T URd e €1 T (5.2 b) | W uay
T % SAHH o oMY SN SHE! Wi % o ok
UM ok AfH 3R R | 1 AR B1 EH T
Y g TR I TGS Fell’ wEd @ A Hed K 9
e v &1 Tt 1 <@ vet a5 W SR 9o
o1 e o TRy ek iR oeq o fawer w1
TOMES €1 59 TR I w1 HEd © SR T Hohd W
¥ fafde #ed 81 ora: THer (5.2b) i 7 gehR
fora g © :

K-K=W (5.3)

W&l K, qe K, 9% &1 $Rfoe wd aifaw fast s 2
1 fordl o W oM oTel el SR gHoh foRea o
Geer kI a2 ara: ferddt Fifvem feemom o
R & U TAIET AT oA T Il g
T (5.3) HE-IS THT HI TH R
feafa T St =% T=f¥a et © fo femedt aeg v emmg
T FA FA GRT TRAT T & W K it et
Felt ¥ ufads o aRreT grar §1 9iad! 9 o fag
ST Al T SATIH 0 §H AN 5.6 H H |
ITTEVUT 5.2 TH T TRE S © o oo =k %
F T SR T A Teeh U Tt AR § %
/A &t fen o foodia & ot gfaet 9 &

(5.2a)

(5.2b)

T o P Rt @1 wieisht o % 1 =
o STIFHANUNT, Ry A e 21 A R
1.00 g SEAHM &I 1 %I 95 1.00 km 18
¥ fiR @ 81 9 *RAel W 50.00 m s 1 =
Y gz Hl B () o o g AT T
F 1 T2 (b) S Yl o gRI R T
% = ® 2

g7 (a) 9% I TfAS Tl § g
AKzlmuz—o
2

1 -3
=§><10 x50 x50
=1.25dJ

el go g8 A fon @ for o foawmmemen @ i
AR T B
TEETH YU §ief §RI feRar A FE W, = mg h
M it fh g= 10 m s2 2
o W, = mgh
= 10°%x 10 x 10°
=10J
(b) -l WHA W, AK= W, + W,
&l W ufRieft 9 g feRen T e 1 e
W = AK -W,
1.25-10

~-8.75J
TS ¢ <

5.3 h1d

ST AN | S0 @ foh 1, 9e IR SHek g
g ok foreeno @ Gaferd i B1 7T 5 TR 3TeR e
F, et m goomm o fife o o w1 © fres SR
g o1 uFeHR x-fEen o B dren fowereT d @ S
fop fot 5.2 # <wifan T 2

_’
F

’/Q_

—d

!!: X

fera 5.2 f&dl fie %71 SRIYT g7 F o R0 faergad |
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ara: TRt et gRT foRam e ol “aiet ok faemom
=t Taom & arfaer gew X fazemum & uftmmor
& TUEHRA” & B U aRwiia ferar S €1 o
W=(Fcos ) d=F.d (5.4)
e <@ € b afE a%g w1 foeere g € Al o
o1 gfeamor fopaen € eifess =0 91 =1, 9% R foRan e
1 I B B W el ey el €3 i g feR
1 YR 3 € dl 12 A TE B 21 3E Wik |
kT WG 1 S -a § Gepee SR frferetierto
1 @1 € 3N e Sl enmar = 81 @ 2 3R 3
o WId 21 e fomm o el w1 eref sEen S
i § g o a1 @ fa= R
w1 ot wed "o gan A& g S @ A
(i) &g 1 foeenm = 7, St o gefordt e §
3T @M g TRIA® 150 kg ST & IR
%1 30 s T T FY W AR 33T gL T 2
ql o8 g wE T B @R
(i) o1 I B foneht Farerft &t o1 w wifeam fue
W IS AT a1 w1 el w7, (it wo
T ?) Wq fug w1 fowerE wmwt s @
bl Bl
(iii) = 3R et em oeed € itk 6= /2
rad (= 90°), cos (1/2) = 01 T faeft &fast
TS R Tfeme fig o e et aa m g e
# T war ® i g forarmm & efeed
#E HT W@ Bl YAl o URa: WA i e
TR JeiehR 21 A &5 <sHT 1 Fell i qof
w9 ¥ IR TH o, q Yool 1 eyl ga
1S 1 TE BT & FA(h =LA B Alehiicrs
foreenmo erei@ia € S geat &1 o i
(% T R) 2, Pl 6= /2 |
T EFTeHe: d SO 1 Yo h1 &1 Hehal &1
afg §,0° 3R 90° & HeA € Al FHIH (5.4) H cos O
1 T YA BT AR 6,90° IR 180° o Hed ®
@ cos OHT UM FHUMHS BT 3T IIE0N | FHoT
e, fereenmam =1 iy g1 € @R 0= 180° = 2|
TE <90 | wuvr 9 g feRen T S Henees g
2 (cos 180° =-1)|
TR (5.4) W W € o @ iR Fel i
fermmd wam M L2 € | fafew difgewfos S Sgeie
I (1818-1869) o THM ¥ ST SI A ‘S’
Feard Bl gfe w@ wd w@ s w9 @
Adifge aronet % w9 § W@ R S0 2, o 3
Jehfeaeh AEH ¥ SR § IR 371 ¥ F IRl 5.1
¥ geag €

ARUM 5.1 : wE/Fl o JehicUeh HEhR (ST o)

et 107J
TAaRM diee (eV) 1.6 % 10°J
el (cal) 4.186J
feRaiaTe-4er (kWh) 3.6 x106J

b 3STEYUT 5.3 s WEfhal IR sich oH W
RGN 21 10 m R ST Tehell €1 TH ekl
SEY H, UgH g UEfhd W Il T §d
200 N ® Sl SH&! 7 o foadia 21 (a) TS
g grefed g feaar w1 foar w=am?
(b) AR 5N TEHh W foha= & fhman =?

g7 WS N WiEfhd W fman T+ ¥ g

wﬁgmmmﬁﬁﬁ(mw)mmﬁm

M Tl

() =T ferielt ot iR @rfehet o fasemme & weg
0T 180° (A mrad) Bl 37d: WSk g fohan
T HE

W = Fdcos 6

200 X 10 X cos Tt

-2000 J
M-Sl FHF o SER, 3H ROMHS A ok
HROT & Wl o Sl 2

(b) = & WA o T FEEEER SEfea g7
HEh W T T 9l Feeh §RI HiEfhad T
T 9 o aeR R faudia fgem & g sqe
9RE1 200 N € | 9o, Tk o1 fogemae &l
B B | 37 WiEfhel g1 Hg W feman I i
I B <

39 3T 9§ 7Y 9% Ud1 =odl © T iy fig
B 0 A W &1 741 9, i€ A g1 fie B W &g
T 9 o SR 91 faada feen ® € (=g &1 1
dre frm) qenfa =8 savass el © T fie B 3@
A R fzn o w1, i A g1 B R fHu T ™ &
R den o feem o =

5.4 Tdsl Tt

S foF Ted Sooi@ TR W R, 9 fRe fie @
TAM m AR A v & a1 ST IS I,

1 1
K = Emv.v = Zmo?

Tfast St T eAfeer TR B

(5.5)
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arit 5.2 fafere wfaw it (K)

F 2000 25 6.3 10°
oash (Yerele) 70 10 3.5 10°
et 5 102 200 103
10 M &I $=E 9 fRar deer 1 14 102
ifqm o | firet oot &6t g 3.5 107 9 1.4 10°
o hl 7] ~ 1026 500 ~ 102!

fordt fie =t nifast et 39 s g/ fofw o & =6t
9 S § S 9% ST T % RO Y Hehdl 21 39
T KT A FTHT T 9 21 e wfa 9 w8 areft
A B YR T A ol T STAN SIS T o
foru fman Srar 81 Tel Sierd Yo i Tfas Sl ok
TN 4 B 9Rof 5.2 H fafy= el @ wfas el
s 2
b 3TTETUT 5.4 fRE wafus yE H TR gfe™
SR 50 g TSN T el i 2cm T A
AR AHhel (WEgS) W 200 m s i =M
Y BRI T TH ThEl hl U o UIEI
el st it Sreit YRR STt sl 10% @ St
21 Thel § Freverd q9F Tiel 1 =Te & ei?

g7 Tl i YRR Tiast Sl

mv?/2=1000dJ

TMeft w1 2ffqw ifast =it = 0.1 1000 = 100 J1 A
et H TH ARG H A F I¥ER A v, T @,

1 2
—muy =100 dJ

2
b, = [2X100J
J 71 0.05kg

=63.2ms’!

T RSt T e & G Mt ot AT AT
68% T g T & (90% T&T)! <

5.5 Ufadl ot grT farar T&am st
e o T 2| SAfereherk IRerd! oiel o Sl &l
T & e 71 fa 5.3 wwfada aRad s
@ 2

I foeen™ Axged € 99 €1 9 F(x) i o
A FEd o "ehd © SR 9 fRan T e

AW = F(x) Ax

9 o3 5.3(a) & gHzm T ©l f9F 5.3(a) H
it SIAHRR &AHC 1 AN B W TH Fa (hdl
T U B 2 Y T YRR o S R

X5

WDZF(X)AX

STl Hehd ‘Y ' T 1Y B Heho-thel (TR ), STath
x' %] T ST fefq ok 'x) oeg Y sifow fearfa
w1 frefud s 2

g forermai &1 eifagew v foan Sw @@
AThel § S 1 WA Sifd w9 Y 9g Sl © olfeh
qMMEel Tk ff¥=d 79 o 9HiY 9ge S © S
o1 5.3(b) W ok o = o &5hel o THH Bl ¢ |

(5.6)

Foot & = AA = F(x) Ax
o) X; X
(a) i
F(x)lk -
w
0 X X X

(b)
faar 5.3 (a) Rad a1 F(x) R &9 faeem T Ax &
e T F1 AW = F(x)Ax STaTfha mad @
f&fyd 81 (b) Ax — 0 & fog g4 sl
& el HI g W, 9% GRI 3= &A%,
a7 F(x) R 35T 7Y %7 o i awar & |
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a1q: faan o wrd

im x
W = Ax quF{x)Ax

xf

=IF(X)dX (5.7)

Sl lim' 1 31 B ‘ATwe 1 HE SR Ax 0T
w9 W geH A H1 3R SR T W YR qRed! et
% fau feu T @ & 9a 1 o ) diwEifed
e, o ®9 § e 1 G © |

b 3TTEVUT 5.5 HE T TR Tag el TTd WEHH
W GH H fE@H 71 98 10 m I A qF
100 N &1 o RfUq w81 STh 99,
SERIR € o0 Sl 8 IR 39k g1 TRIfUd oiet
W €9 ¥ TH 50 N & 9l ¢ Heh ol e
20 m &1 g0 qF Femawmn S 81 S R Hh
W R ot 3R 0 5@ S o 50 N ®, qen
o= & &9 W® Witaw| IH del R 20 m
Toh_fohT T 13 ST IR hITT |

g ﬁ35‘4ﬁaﬁmwwa@@mmw%l

Fdx =100 . : C\
2 50 e :
A ‘D B

F 0 10 m 20m X
f=30g e i

forg 5.4 fod! it R ARG 5 F 3R &R o7 a1
f e fawergT & &e arE

x=20m WF=50 N 0) B &8 = &t f fezn o

2 forges wftmm 2

| f1 =50N

g Tfd 1 oY L & @R SR s F & faudd
foon & wrf el 21 s9feiT, T8 da-318 H1 BT
feem =1 3R wef¥@ fan @ 2

Sit g fowa T HE W (3Fd ABCD + oS
CEID) &1 &5%d

1
Wy =100 %10 +§(100 +50) x10

=1000 + 750
=1750dJ

0T 5 N foRA T W W, - STRIA AGHI 31 &5l

W, = (-50) x 20
= - 1000J
T &l < ocl-3187 o VTS e %1 R & 4,
&othel 1 Tored HoTeHe 21 <
5.6 Ufddt o1 o AT shrd-Sal gHa

g 9fEdt 9 o U wE-Se 99T &) fag +9 &
foru el &R wifast st w1 aroned 9 weltsifa ufifed
2| e &1 F-oel Y9 & THiaHE us q% & faen
I Giftrd w1 TS e gfedT ® e R

dK _d 1,
= mbv

dt  dt 2

=m-—v

dt
do

= Fo (7[5 % 38 fPmmger =m—=F)
dx

=F—
dt

37d: dK = Fdx

aRf feorfd x @ @fqw fearfd x s qureher + ),

Ky QL

J‘dK=J'Fdx
e x, 3R x 3 W K, 3R K, 51 WA o st
it S §)

Xy

0 K, - K, =J’Fdx (5.8 a)
gt (5.7) 9 U g ©
K-K=W (5.8b)

34 YhR URed! &el o foru shrl-stt g9 fag Bt 21

BICTifeh hTE-Soll YT 3Tk WhR o TSI i &
F | ST 8 Wy 98 g2 % i fam =1 gofedn
TR AT T HEISE el R § A H T e
o fgdta fam 1 gare ®9 21 =g %1 fgdta frem
Teeft &7o1, oot A ot ok St Heel S 2| HrE-ghe
T H Uk o o Tl gkl ffed €1 39 gfe 9
=12 o Tgdta Fraw o ffeq wifass e & st v
T T Y W Yhe 7l Bianl afcsk Tk Ffv=d &1t &
fTT TR & &9 | Tl 81 SO eI <F & 9
og & fof < =11 o= fermafi ® =qe o1 fgdta frem wfem
w9 1 g1 ¢ etk FE-Ss T ey w9 H g B
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sfiferent

= % T fom  feen wafm fifeq 3 o B

Tl gHE S eIy ey o fafga & 2

> IQTEIT 5.6 m (=1kg) SHH 1 Th T
&fast ¥dE W v,=2 m s H T ¥ e 7Y
x=0.10m ¥ x=2.01m & G T o gaw
I 1 ek W T Sl B 9 (F) 39 &5
H x % AU €,

I
F. = o 0.1<x<2.01lm

=0 x<0.1m ﬁ?x>2.01méﬁm
&l Je=0.5J | 2T S €1 TRaX e <l Ur el
2, Tl sifod s et SR = o, Y IO
it ‘

g7 HHIHRW (5.8a) 9

=%mvf -k1n(2.01/0.1)

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

Us :‘/2Kf/m:1ms_1
&M ST foh In SR e W fohEl T 1 Wehideh

T B, A TR emER 10 W TR wemn @
[In X =1log X =2.303 log , X] <
5.7 Tearfast et a 1fvemon

el ‘frorfasr’ v1ss foret el ol e <R HoTT 1 erean
o1 e Ll 2| Feafas Sl 1 wmon ‘Hufga’ S
T weifud 1 Rt fEm ¢ dR-aH & arR (SR 1
Tt ferfast st gt 81 S/ 38 Sen el S ?
R e = @ =l S 21 ges % YUS WY
Y@t geiifed wAE o 9g91 et 81 S feufas St
wgd A Bl €1 w/e 3 99 W@ R 9 waeEitsd g
S g o 31 FR off e W feerfet st
(Gfera Sett) STeht fearfq =1 etfufam=ma & +Ror g

21 fis &l g &9 ¥ Bigd W zE@d wied il T
Foft o w9 o e eidl €1 31y, ore e feurfast s
1 URON 1 T Y= w9 34 B

Yoot &1 Tde o THIY m SHAE Hi TH 15 W
WWW mg%|gaﬁg%ﬁﬁw%
YT SR WA S Gehl € | T8 e 9 qread 7 @
fF iz # et Y TWaw W FoE h, 9ot T B Ry
1 gorl § 31fd G&H § (h<< R,), 37: §H Jeol o I3
W g o WM W URed i SUel Y Hehd g1 | TR
7% 1 fa 1E Tfd UM fRT h =T a6 W IS
ST B | 27 : S ek g el sl ot o faeg
T = R mgh%ﬁ’ﬂl%ﬁﬂ'ﬁ,ﬁﬂﬁﬁﬁf&
9 | Gfed 71 5 21 foredt fve 61 h S W et
frufes =i & fave =+ 3t F=E 9% IoM |
TR 0T 96 R fRT T 1 o NS AT ok
ERERE

V() =mgh
Ifg h ol gRed! foran s @ @ 9 e 9 @ S
Tehell & Fof TRt S F, h o 1987 V(h) % T
SRS o T ©

d
F=—-——YV = -m
dh " g

Tel HoTTeHe Tored T=fSTa el € o Teemeh o et e
1 R 2| 5 1% 1 BN Sl € q I agdl g =
T = et @ 1 gesht Y Taw @ GEE W qd sEeh! =
YS! Hed g et gehR & S €

v¥=2gh
Tt TefieRtor w1 fre g o oft foran s wear €

%mvz=mgh
S 71e yef¥fa e @ for S fuve %1 g €9 9 sig
ST € q g # h $E W e fefas st gedt
W YT o T € Tl o § gietdd e S 2 |
Wehfaes FraaER, fefas =i 6t &R shae s+
Il 1 Gt § AN TRt € el o o foeg feRan T
i, St o &9 | Hied e ST € SR S 9l e o
T ST W T : Tt ol o & foré vgelt 81 iomrgEr
fafas ot V(g & (Werar & fau we-fam o)

* e @R g oF WM § Hams o a1l ey R foaR Teemst (e 7) § w3 |
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uftefyd foran s © A g s 1 e w5 o fomn
M@ e

__dv
F(x)— e
g Tefa & ¢ &

IF(x)dx = —J av =V, -V,

foredl wReft o1 S8 e o gR1 R e @
fuve &} Shae sRfae qen ifag frafq w fadk
2| Tusel stea™ o g0 2T THae @ Fetud el
1 317 foman | A m g9 1 S fave h S
% faea (sdoRfed) omd da1 o Y 9 formmewen 9
DS ST € Tl T THAe oh STerEqe] (qell) T SHeh!
1, SR (FHTE) IV H A W o fogn B
21 38 YN 81 W TU08 m g h Tas S 9 T o
1 9f% feman 1T shrel 1 it St U SHRRT, S fuve
% AT I 3Tk g I Y o9 9 i oAars W R
I € q9 T8 9o STl B 2

FE A1 TfAS o o wey feafas et b fom
[ML”T2] @R SI | S (J) €1 915 ey 5 wef
a1 o fore, feafast et o 9Reds AV 9@ g/ fhe g
FHOTEF HT % e Bl B

AV = -F(x) Ax (5.9)
79 3 | fiRedt g 717 oF 33T § g <@ fn fhw
YR 7S i fearfast Seil SHeh! Tfast 3ot o gRafdd &l
e off| 7® AHRT § TE0 & Ayl fHEid 1 AR
Tohd LAl © T8 BN ot W)
5.8 ATfeh Sell oAl TTLIUT
A1 o folT, 59 39 Hew@qUl f9E1d o1 TshiaHa Tfd
& fou freeh #t @ 71 9F ofifse fr fordt fave o1
el e F o R0l foeendd Ax 2l 81 Fr-Ss1 i
4, fFdt 9@ F & fom

AK = F(x) Ax
Weft 5t o fore feafas = wem Vi & = '
9 uRtwfua foren ST Gt ©

~AV = F(x)Ax
I TR FEfid et © T

AK + AV =0

AK+V)=0

(5.10)

TaehT 31 @ fop ferelt fyoe 1 Tifas @IR feerfast seifett
T AMEA, K + V IR 2l &1 79 ared 7 fop wol
9y xi'@lea‘)'f\?fq
K+V(x)=K+V(x) (5.11)
Tl AR K + Vix), T 1 a1 A1 ot et
21 9ok w9 W, s ot K 3R fefast s v T
feorfa 9 ol feafa aeon oRafia &1 wehdl & wg 37
AT TR TEdl &1 ST fora= 9§ we ‘wadt g’
1 I T Bt 2
3TN, 37 B9 Heq o Tl ofc = fafiy= aftaromst
W foER w2
o i & F(x) Gl © AfE 38 Tefiehtwl (5.9) o T
SR A TR Vg W W T Weha 2| Tfee
ST ThT0T o TeTT | SFeeherst folfel T TN Tl
el ® S g9 YK o faeE &5 ¥ Wl 2
o TN 9 gN fohan TN w1 hed R & fagen W
el e © S Fre wew @ o @
W=Kf—Ki=V(xi)—V(xJ,)
o TER TR o STIHR, T9 9 §NI a8 9 | foha
T I e gl
TE TH 9N R wie (5.11) 9 == ?, Hifw
xi=xf%l
3T : ATAh Holl-GR&T0 920 o STIER Tt 9T ek
& el ATfAh it TeR @Al & Al 39 W e
A qe FeT qeEt g
ST o= sl Afee Jd a9 o fee, T ar
O e U1 Tt o ST W R i & @I fagi
T o I[EOT W A9 H fo=am w31 | oo
5.5 H = i foaddl 9z 9 fE, mseaqm & -
w1 fasror s 2

A

X

? v=0
Hl
v=y, H

L,

>

forg 5.5 H &= %! 9 92 9 fRiE 7, m Fe78m
#1715 BT Refast Seif 7 Tfas Foif 7§ &GaoT

U=

—>—>e
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it w1 frefila S, w1 (9ffae), heit H % S
%ol Fifsh et HAN: E, E, 3R E, €

E,=mgH (5.11a)
|

E, =mgh +§mvh (5.11b)

E, =(1/2muv} (5.11¢)

31 e, Frfam-fasik s/t Fg =1 T faeia Seeem @ |
3T T ol ST ¢l 39 YR

E,=E,

1
3¥ar, mgH = Emuj%

vf=«/2gH
ST IROMH 3TAM 5.7 ¥ Jod &9 ¥ fiRd g
faue o o o fou 9w fowen T em
qop Sfafie

EH=Eh
S 2fird e © T

v =2g(H - h)

SWiek RO, STl 1 Th Glated TRom 2|

H 3= I, fave &1 Sl shaet feerfast ssi 21 98 h
FE W SATE T G M ol § wOARd 8 S e
T fH T TR YRS TS Sl J SARd 81 S
21 39 YR STk SR, Al Sl o TE o
fHgTd &l T % 2

(5.11d)

b STIEYUT 5.7 m SHEM H U Mol L A
1 BeTh! SR 9 T g 8| 3heh Freran foig
A TR &S o1 p, TH IHFR T S0 € T
TR H STHI@eR Ua™ U il 39 YHR
T YAl § o SN ohael Seeaw fag ¢ W Eiedl
Bt 2 i ok ot 5.6 T o 21 o il
o foTe =Sk 91 HIfSIT : (@) v, (b) T9g3T B qen
C R e i =1, 720 () fog B 2 C R it
Ftiati o1 ST (K,,/K ) | Teteh o feig C W ug e
% 9% Y Hi Yepfd R fewoht Hifew |

10

A — 1)
l mg

fa7 5.6
7 (a) T e W I § o 9 §-Tee
1 3R SR | T (T) | ST 9l et (1) hiE R
&Y el © FifeR TicTeh o1 forgemo eaen SRt o ieeq
21 o7d: Tiersh o feorfast ol Sheret TRyl ol o
gafud 21 frapm %1 gyl = S £ 3R 7 1 &
o o1 fearfas St oo foig A W 3= o o €1
d: fag A ™
1 2

E=—mu,

5 (5.12)

mf" [FI2A & T o fgda FEmeR)
78 T,, o3 A T =R &1 7@ 21 3o fig ¢ W
el 8 Sl €; o Tl fag ¢ W el 1 qA e
T, =01 ¥: fog ¢ | &5 wra & €

T,-mg=

E =%mvf +2mgL (5.13)
muf
mg= [Fe7 & fgda femger] (5.14)

L

Wl v, 63 ¢ W e 1 =1 g1 FHE (5.13) @
(5.14) ¥ WTe Bl 7

5
E=2mgL
2™
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T8 fag A W el ¥ gHigd i W

5 m
~mgL = — v}
2mg g o

YA v, =+/BgL
(b) T (5.14) ¥ I8 W< ? fR
ve =y9L
ad: fig B W ol @
1
E:§mv,23 +mgL

70 foig A R o o ook o SR W@ W3R
(@) o GRUM v2, = 5gLTAN H @1 W ' W
2T 2l

1 1
EmvfB +mgL :§mv§

5
=—mglL
;™9
Ovg =43gL
() f§8 B @ ¢ W 7Ifqst Setiedi 1 A
2
Ky 2" _3
K¢ lmvg 1

fag ¢ W S <ol 81 Sl © 31 TMereh w1 37 o1 3R
1 T& &fast g ST €1 3 39 & W R e
ST ot et Teh &ferst yeig st wifa geie v Sk st
TR ST S i @ Tpe 9 afas foen § et
TReR ol ek TR Il €| ST Tiieteh SRR 379 Jeelieh
T T TR AT @ SR ARHAT H] GO BT <

5.9 Tordi T et feerfast S

i FeiT-et ok URerd el ohl S0l & ST el Bl @ |
o 5.7 T @ e fonelt 2ok i <wriar & S foreht
o & g8 W fammeren & 1 o &1 o
ferelt g Sar @ eI 21 T getent © 3R sormH-Ted
q W gehar @1 e emeyl fom W, fognoma
F,, Toh o1 301 arerasen feafa @ foremmm x o6
A Il &1 T2k ol e § faeene s
(ot 5.7b) o1 oMk (fo71 5.7¢) & Fehel &1 T
o TeTe et o1 T, gk o1 F1am et © 3iR i
w9 W 3H YR oF (ha1 W1 Fehal € :

| F,=0
(a) x=0
77777777777 /Oxl[/ 7777777
x:
[«— F_ RUTcH z
| x SFEHE B
(b) I
7777777777777 4777777 s
'—X—N
|
Fs—’I F. o @
X HUTEF 2

(©) |

| >
[T 7777777 777777777777 x™
M= X

x=0
4}F
& S
B
N
% P =‘k7)<2
o
(d) 0 B x
|
|
A

fera 5.7 fordl g & gard iR 9 9 gU ek W RgT-ae7
&1 759
(a) e a7 feeif @ fereera x 30 & at i
qTF, 9t I &
(b) fae gu fagm & fag x>0 SR F, <0
(c) weifeq fagm & fomg x < 0 SR F, >0
(d) F, el x o d1= @i= T el | Srisd
AT &7 &%t RYTT-a76T GIT fehq 7T 7ot
®I f&fya #3a1 81 F, 3R x & faeiq
fargl & &R, foBar T T O §,

W, = kx? /2

F =-kx
el frrdie I we o fradis @ g 95 N m-!
B A ke 1 9 wgd Atk 2, q9 FET H g8 wel
Sl 81 A kR T HH B, 99 38 TH (Yg) el
S 7

T ST foh B9 T2k 1 aed i W, S o

ot 5.7(b) ¥ femamn o 7, et SR =@ ¥ @i
€ 1 3 foin w1 fewma x & @ fom-aa gm0 foran s
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sfiferent

X, X,

W=J)'Fsdx=—£kxdx

kx,%1
)
g =9 1 g9 fa1 5.7(d) ® i@ 7 e & esha
g ot o R TR &1 e A R 9w fewe g
BRI TR T oS g

(5.195)

2
W=+k)2‘m (5.16)

af% fem 1 fawemm™ x (<0) ¥ wHifed foran < € 7@
ff SR ok T 21 Fi-aa w, = - o2 /2 FH
F 2 SEF I TA W = - kx? /2FE FET R

I T[eoh i g0k AR foawemd x, § sAfad

ﬁwm)%wﬁwrﬁaﬁmm%a’rﬁaﬁ—wm
T T e

el 2 kX2
W, =~ frcax = X

(5.17)

31 fom-aa g fovan T e e R o fage

W fRk e 21 i w9 § W@ e w6 feufa x @

e T B R A feufa e e fen e B
X kx? kx?

W, = —J’kxdx :Ti -—~L =0

%) (5.18)

31d: o 9@ g} foreh wsha UshH | fowen T &
T B 21 e TRl T e fen  fR (i) feim ww
shae feerfa R Frel ohean @ S 6 g 51 ved we
TR (F, =-k; (i) T8 91 B HLq ¢ S femedt
fuve 1 sRfusw wo eifon feorfri w fef s
TN, FHIR (5.17) | 37 o 9@ T avedt
A B

el T[T TrEATeRe § € s1e e fearfd 9 sHeh
foreene 31 ® e fogm & fefaw s vig 1 e
I A 2| ot e (a1 wdte) x o fog swis
fergeryor gema ®

1
Vi) = Ekxz (5.19)

™ glaugds gontud e W1 wha © fw
~dV/dx=-kx S T T 9 B1 S m 599

ek &I fo 5.7 % SER x, T Wil S ¢ SR
R foRmaTeRen | il ST €, de SUh! T Tt
Foll @ee ¥ g R R ot feufa x | fAfatea
Wﬁﬁmﬁ,aﬁquﬁ—xm@+xma?aﬁﬁ%:

lk)c,i:lkx2+lm v?

2 2 2

&t g it STl o WRET0T 1w 1 ST fRa ©
THE STIHR ek 1 A v SR TS St e

x=0 W Afershan grt, teq

o A R ke/m 1 T (T2 B IR T wefie
forfta w9 9 W& 21 =&l Fepra 61 nfas it feefast
ot §, 1R feufast wveit, it @vett & wftafda & St
@, ANt st =itk Srott 7 et @ | ot 5.8 & 5&eh1
g e o T 2

¢
k

E=K+V
\74
K
“Xin 0 Xin X

ferT 5.8 fordt fgn @ g2 gU 7edh 1 feeffes sl V 3k
TTfast el K & Racttien i@ it g o 199
&1 G d &1 4 TH-3@R & e & g 579
e T F2dl & d 397 9gdl 8, g Pl qH
o E =K + V §H9 3TR &l &

> 3GTEYUT 5.8 FR THAI i fS@M ok feTT (STIHR)
HrexeR fmfar fafs= fag fradrent o6 fam =
ThH TGIh Feidl g I oh HHE I STEHTH hd
19 ST foheht TefehTerteh S0 HehiE 1000kg
FHHM i HR Tk fahl ¥ W 18 km/h i
el Y old gU, st A TR =T e i o e
Tt & Foreent T feies 5.25 x 10° Nm™! 2l
fogm &1 eAfirsham Tdes = gim?
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FGT R I TSl Sell STehan HUied W €Y1 €9
g fogn ) feafas ot o wfafda & s 21 wfaes
HR HI At e ;

1
K= — mvuv?

= —1>< 103x5x%x5
2

K= 1.25%x10%*J

el %R ! =l 18 km h! %! 396 SI 99 5m s
Refdd = o 7o 2 [ FET 9% e TEn A g
fh 36 kmh'=10m s ] | Jeh Fei-aXeor fod
o STTER SAferRad Jdited x| T w5 feerfast s
(v), Tifaeliel R =1 TIfast Sl (K) & se) 2t 2l

31d: V=ékx,2n

= 1.25 x 10J

T FE W TH WD HW & fF x_=2.00m

1 % o =187 39 feufa =1 eme e1eel ®9 & weqa foan

21 78l foqm 1 gequmRigd 1 € 3R "gw w1 s

Tog fomn B <
T Tl 9 R Fw feuvlt #d gu sw A9

T T HW

() ST fad=m & wag o fawa § +iE ge =2
21 38 STl | g9 Giied w1 IReher R Tehd
& Wfeh 38 T9Y Sl 1 UReher el T Fehd
fores =1g TiteH g €1 31q: Fifeth Gol W HT
& fou, 38 fem o fau = & fgda e &
T I SEYTHA B

(i) Tl et et T €1 Sareoned, T v sveRef 5t
21 79 foofa o, sol-wew frem o fafaa afied
T TS W ST 5.9 H T fomar T 2

(i) Terfers sl o1 9 @1 @ T € TS
GferengaR iy s fomn s 8| fefm-se o fog,
x=0 W EH V=00 ¢, 37ufq form fia= faim =6
frarfast st 3= off| Fa ey a6 mg oh
feru g9 gealt i 9ag W V=0 T e stret e1ear
H g1 3 foh et o A FEHTaR 99
o T, et §id | o 30 W I HaraH
w9 Y g it & qenf, ferelt fererern o feerfast
et o T T ar 3 &1 fearfa fafvea &9 &

YN, YE 9 37d qk fad= | 34 a9 1 aed
HET AfETY

P 3TTETUT 5.9 IR 5.8 T FHI 0Tk 1 1 71 0.5
TR HHM oF 2AfeRaH Hdted o1 UReed Sifs)

7o - o o o) v 9a, S & gited @ fadw
#H G ®9 9w & €, o R o 5.9
e T 71

TN
W e
, O O —tumg|

N7 %
l HTHETTEAT
mg et

fera 5.9 f#dl R W SIRIYT T
T &1 ATk ot -TR&I01 o TSI o Soig hTei-Sheil
O 1 WA I 2
Tfas et | uftedd ®

AK =K - K, =0-Lmop2
t 2

Fd 9 g foran &
W:—%kx,zn —-um g x,,
AK 3R W & THid & W g9 I & 7

%mv2 :ékx,f1 +umgx,,

T& pmg=0.5% 10°x 10=5x 10°N (g= 10 m s2
TH W) | ST THERTT ol Safeerd e W gH 27
x o fou fer fgemda oo g it 2 -

kx? +2umgx,, —-mv’ =0

. _—|,ng+|:u2m2g2+mkv2:|1/2

m K
STET B x| U B o YT ST HFIHE SR
o T 21 erferss Al w1 weiteRtor o wiaeentua e
W EH W H §

x =1.35m
S SAHER SR 5.8 § U URomg ¥ w1 1«
s o o fop fie W oA ot A aedt o T

W 9 F, SR @0 ol 9@ F, € @ At
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sfiferent

FA-G&0 oF A H fohfaq 9Radd wen w2
FE-Fe T I
(F.+ F,) Ax=AK

g F Ax=-AV
31 AK+V)=F, _Ax
AE=F, Ax

&l E el A Sl €1 T9& 99 W T8 = '
o ol @
E-E=W,

et W sTeet ot g feRet ver R foan T pet el 2
o Y for W @ 9 f d T forie wer Wi
FIA T S Wl H T B

5.10 vrfed

g1 Shael € WA € Tt e © o feRelt fis ™
ferer sl fepan o eifrg =g ST oft sTavae €
g wr fre A T T B B9 wed € T et
IR &9 G T § A 9 el fRE 9ed & =R
qet % =g & T S @ sifug 9% 3 W IS ¥ =g
ST © | 37 ITfeR I 39 FEE-S 9§ qRef F
o8 &1 fFan T a0 e ToHaia ggl fed 9a
1 3iHq wfed 39 9 R R MU wE WosiR 3HE
o T ¢ o S W gRef e €)1 e

W
P, =—

av t

drcerfuTeh Sifert oh1 2Aied wiferd oF e O o &9 |
R hed & Sl GHA I 1 SR SR € W@
BT ®, 37fq

P:d_W
dt

el foreema dr W 51 F g0 o 70 % dW= Fudr
BT T o7 ArcafieR v & FefarEd YR 8 o
= H GHd ©

(5.20)

p=r.9
dt

=F.v (5.21)

el v dreafies a7 ® Safk a9 F el
FR 3R S i vt off T e ufin B
g1 SI " 912 (W) 3R foar [ML2T9] &1 1W 1

M 1J s o aeR Bl §| STSREel vdrsal § 919 §o1
% Yadeh! § W Teh Yodeh =T dic ok A9 I e o
e a2 (W) @l T 2

vIferd o1 oI GO W S19e SR R

1 3799 ¥ (hp) = 746 W

g U TS off R, AL Scfs i ffd erma
I I FE & AT TR B 2

v &0 g Suml; Se-foga e, e iR
Tefider 31fe Eiied € df 89 Ak a1e 4 SHeeR
B ® | T 100 912 &1 9ed 1052 § Teh fehefiare—sa
faga STl &1 @ud Ll 2
eI 100 (d2) x 10 (Fe)
1000 a2-H21
1 et = (k Wh)
10° (W) X 3600 (s)
3.6 X 106J
foRIa-3sTl o1 @Ua o faT qed, A5 kW h H et
ST € 8 reRoan ‘gfe’ o 9m @ IhRd 71
¥ foh kWh oS 1 |0 ©, 7 T wifed w11

b 3GTEYUT 5.10 wik fawe o9& Fa gomH
(T .+ =@ 1) 1800 kg &, S i
AT 2 m s I =R = G TGHH €1 4000 N
ST S0 g1 THRT 7T 1 Forie ohda 21 T =i
T 5 Yl A IR <1 SATehet o1 3N 319e
i | Hifog |

go7 faw W T aren AgmE ad

F=mg+F, = (1800 X 10) + 4000 = 22000 N

3 91 i Ggferd 3 o fore me gr gt wifed

st = S =t

HAd: P=F.v=22000%x2=44000W=59hp <«

5.11 Heg
fiferent & g9 i (T W qREd) 1 17T H 2
T € T ed UE difass e @ @ i ® S
fopelt wlifcren wern o witarfda el gidl &1 Seil-weem ue
TAT-EET0] o T gHeh 370 I 1 TH S9N
o, 79 37 framl 61 agen |wre o At uReest, i
g hed €, H W s i getl; Se—faferre, aree
I o 3§ Heg U e ue §1 o1 B TR o
S I SRY Y H WA GEg 1 AT HA|
qﬁ?ﬁmﬁ?ﬁw m, 9 ng%f:?l'{:lﬁw
m, 9 v, ¥ T ¢ el srHifafed ¢ SR =
i FTefaa s €1 0 g m, fer 31 58 fdw
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Y T I HE W SAYHA B s HHT LT ST 3T
T H SoHH m, T FEHAA m, | S e |
2, Wméaﬁﬁa51oﬁﬁrﬁﬁmw%|
TEE o q¥EI SA9E m, 9 m, fafa= feeme o wfq
FTA 2| T 2E fof geml, ek ot i sk ion | fafver
e

y /,O/I,Jf
7 nmy
//
Uy
>~ 76 ,
m m, \\2 92 X
N
~
~
N
m, Vs

77 5. 10 T 57417 m, 1 311 fEeR 5781 m,, @ 9oz |

5.11.1 TR TS YRS HOF

Tft werg T FeRTa o el Tt He T @ @ e

g =1 e Ham SHoh 3ifaq Hem o se] gl
21 =0 1= veR 9 fug e 51 9ot © | 54 7 fie
o Il WEg WY At H HTHE TR SAE o,

Ik IO AT H IRed" @M 1 RO B B Sreifq

Ap, =F At
Ap, = F, At
el F,, T fie gr wet fie W omifed o 21 55
TE F,, 7ot foe gm0 g fie W omifad aa 21 =g
o TIfd o gl FEMER F = -F, 8§ | 98 <
g
Ap, + Ap,=0

IfE o1 Helg FHA At o SN Sfedl w9 @ ufEfdd 8
® e ff SR afom et €1 g e & gdia
o Yok &701 W W € 376 Tl Tie W TRifud e
3Te, g fie W Tfia e7em o suer W fauda
feem & grm

TEd AR TR FT e TaS Fe STEAvAE €Y
Y Gifera T el 1 GEE o SR 2t SR fafa,
FoHT SR e S Hed & SRR Tt St b S
91 Sroll oF SR T § TR 81 ST 21 A SR
A g bt e arett g’ o fordt weit-erfa
o STO o MHTd UI F ot 2, S fiel Rt e
TS Srott SehT A Tt ot o SRR SR TR HE
A At o S T ST @elll I YRR o Heg

T HHg Fed € | T 3R AfE faepfa @ 7 et
2 ol < fie Wog & qve oaE W WS @R T
FX T TH YR o G F YUId: STHERS Ty FHad
T 5Heh Sfafier Hezrad Lt SR T e i fHerdt
2 @ forgpfa anfdrer &0 9 %9 8 S © oI yrfues
TSt St w1 STifYTeR ®9 W efd B Wt B 59 wfe
Y Y AUATET WS Fed 2|

5.11.2 TekhiaHg 9Oz
ey gA fhdl quia: stycmy d@ug w1 fefa
e e 81 fod 5.10 W
6,=6,=0
(T &0 o o W)

my, =(m,+m,)v,

m,

Uf—

V..
m1 +m2 1i (522)

oz ¥ wfast e @i afa:
lmlvlzi
2

AK = —%(m1 +m, v}

U [9HEROT (5.22) W]

_2ml+m2
S foh STUETTER T ST TR B

3TEN, 378 TRy Heog ot fefd &1 s1erm &
& | ST THEH % W S W 6, = 6, =0 TH R,
i e T T Sl % T e e 2

mv, =myv, +m,yv, (5.23)

2°2f
my = mlvlf +m2v2f (5.24)

G (5.23) SR THH (5.24) ¥ TH I & &

myuy, (U, —v,) =My, (Vy; — V)
ST,
Uy r (U =1y y) :U12i _U12f
=y —vy )y, +vyp)
37d: Upp =0y, +Uy (5.25)

@ﬂﬁlwwzs)ﬁsrﬁwqu?mmm%

_(m, -m,)

v, =——2p,
Lf m, +m, li (5.26)
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_ 2myyy,

LRI Ugy = (5.27)

m, +m,

TH THR ' ST ARE (v, v,) T AR (m, my, v, )
éﬂﬁﬁmz’rnﬁ%w 319 IR forgersmr § foemy
Temet o wfeeR frerd g e
<RI Hﬁ\'ﬁmﬂﬁw% 3?@"?[ my =m, , qd
=0, v,,= v,
amhmmﬂﬁmnﬁwﬁaﬂm%ﬁr{wéﬁw
T FAUM, JoH A hl SRR ST 9 S f 2
I 11 : A T e &1 some W fie & somn
¥ gd e T, S19iq m, >> m,, @

ViePZ =V V= 0

it g feeR Tedl € Sefh gl SAUM W1 am

bl 8 S 2

P ITTEYUT 5.11 a9l et ol Wa : fohet
Tifgentsr RdeeX ® darmHt =g (faftre w0 9
S 10’ ms™) Sl 10°m s~ o 97 d Hfgd T
&= S =nfeT s ifventa fa@es sifufsan o
= 1 PTIH o FHERATR 5y F TR
T i WIfFehdl 3= 81 Y| fog HifSTe foh F2iq
T Toloh A, S SFRAH A1 e, o
S =2 o SSAHM ol U1 9 T8, T Fedred
THZ A H ST ATRTIN TSt Sl bt &1l T
31 21 T 9=1ef W R ST (D,0) e IHEE,
S = T w He( @ A E,
FEAM T |

geT g2 1 YR Tt St @

1

2

Saifeh THIHTOT (5.26) W THHT SAfq Tias ol @

_ 2
Ky = -myuy

2

1 2 1 m; —my 2

Klfzimlvlf ZEml(m T m Uy,
1 2

et enifiren TSt St ©
_Ky _(m-m,Y
‘fl_ Kll' _(ml+m2J
Siefer faresh TMAH K, /K, g1 f9=Treqes Tifast =i

5 2 |
f,=1-f (YOI HeE)

_ 4m,m,
(m, +m, )

SIS IROTH 1 FHH (5.27) ¥ Ufawenfad ek
off gerfua fean s gemar 21

TAEH & fau, m, =2 m, 31 g9 Wa w3 §
f,=1/9, S&fh £,=8/9 Tl 1q: = HT T 90%
St ggAREm H1 TR B S § wEA * e,
[=71.6% 3R f,=28.4% | Tk, R |, Hel
Teg el € B o SRl T8 WE hTh! A Bl €1 «

Tfe <1 fiet oF mfyyer qen sifaq o T & T
@ o T 1 Y & ol T Heg ] ThfaH Heg
e Wi WEE HEd 2| B et el o fog 7 wva
g fom fig | =61 wfa =t feen oo § @ fig 2 &
&5 Y TR TR WG, Afg SRR o qen sifam
a7 wh € ad | e a weg fgferi smeeman 2

5.11.3 Tgfara g

51 5.10 feer Zo9M m, | HH 5991 m, 1 eg
1 ToroI07 el 1 39 TR o Gog H @ Holt wifara
T&d1 21 <ok Hom Uk afer Al 7, o7 7w A faemet
1%, y, 2 o T i Eeiiehtor Yei¥ia il 81 §og oh
TREN, m, A m, o S 97 w1 faene o SmHR W
T o1 T SHiTTT 3R A oo fo 71 x-y Tae
21 X TaT ok - SIeeh 1 WXETT 98 <uitan & fon wol
T x-y GOqA | B x-S AN y-ueeh o THiH0
=

m v, =mv,cos 6 +m,vV,cos 6, (528)

2 "2f

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

1°1f 27 2f

AR feafel ® o8 7 ST ® R (my, my, v,)
T B o: WEE o UYeN, €9 WR S U
v, V2[93:ﬁ'{9 Il Bl Safeh AN U A |

iR 21 A 6, = 6,=0, ¥ TA: THIGHIA T &
fern gefiertor (5.24) mwéﬁ%

9 A HEg g ® i,

1 2
Sy =5
2 2
78 75 THIH (5.28) F (5.29) o 3TaEl TH 3R

TR 341 7 iR o1+t off SUR IrE Tt oTed Ui

1
my, ;> +§m2v2f2 (5.30)
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1 Tl O o oI Teh HHIehT01 ¥ 81 31d: 997 I
A H o foru, IR 37 el ¥ 9 9 Y UH
SR T, W <ifSIe 6,, T =it =fen) Sereeoned, o
6, %1 fuitor wog=rs 1 Hiofta &fd o x-o181 9 y-318
qh A AT TR ST ww €1 AR (my, my, v, 6)
o G T Y &0 THRIT (5.28)-(5.30) 1 TN ¥k
(v, v, B} Freifeor &2 T 2

Uy G,

b 3TTEYOT 5.12 9 aiifeie foh fox1 5.10 ® faf@
Herg faferre 1 §HE S99H (m, = m,) Seft <
e o HeA g ¢ TSTew wem Wi 7 (SUeT) HEdnd
2 3R fgdta Wig ‘wen’ et 21 el we
% Y 6,=37° o HIT W HM | 7t et  frren
<Edl B el A T foh HEg Joarey ® qen
o SR o T T T £ | F 6, 9
Al

g7 ifeh oM UM € 37 : et TReTT o fREHER,
v1i=v1f+v2f
TRt o < val w1 A e W U B @
Ulizz(vlf +V2f)[©v1f +V2f)

— 2 2
SV F Uy 2V Y,

:{ v+, +20,,,,cos (6 +37°) } (5.31)

Hfeh Herg T € 3R FHHH m, = m,, ¥, s Hsii
o TR0, HIRTOT (5.31) ¥ T I B €

v =v,” +o,,” (5.32)

S S TR (5.31) 3R (5.32) i qorl
w,
cos (6+37°)=0
s 6+ 37°=90°
SoEl, 6, =53°

7o g e & fF 59 99H gomm & 9 fie o
¥ wh feR 2, youdl yomy weg % ?odl
T o UYEI, I Th-W W HERIU S g
Tfa | <

g 71 o T8 aret el gemm R fa=ar &
3R A o for Herg aeft g € v fie T S i el
Xl favE STerd TR B Wil §1 ARE, e adl
faferare & w1 § St @ & ' 7

TR off Sftad § Hug adft g € 5 Q) ol
Teh SHL o1 T i | Tfeh foram IfST foh hiE Hwehq
T T H gd AT TR 371 @1 € TqaT 3TehT F 07 ferght
Mgk T TR a7 e fepelt feen o = St 21 =t
W EAM 30 R HERG Sell § HEA el ?1 39 YR
T T 1 YR 10 Hed 21 For o e feemedt &
HUT TTHM B 98 370k STRIHeh o, 7ok ZAHM, 3TTHR
T ST AN 3k o1 BIF ATell 3T el oF YRR
w faef 2l

QRIIT

1. FE-Fe gHT & oER, fedt fie 1 wfas el o uRRadd 39 W oWiftd Fa oo g/ fan =

FE

Kf_Ki=Wnet
2. I g GY& weAW © AR (i) 3T g TR fiz W fF e w1 uy W Rk T e dad i
%ﬁg&ﬁ{xi,xj}mﬁﬂ‘{m%,aw(ii)wmﬁmwmwm%,mﬁz%maﬁw
§ el U9 o2 9y § Tod: oo uRfhes feefd W oarew e S

3. THfaHg e 99 & fau g6 RUfds F9f BT V(g & 26 TER GRefa gEd ©

_dVl

Fl9= e
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37, V.-V, =IF(x)dx
4. = Fl-Gamn & fagia & oER, Ak fedh fie | wEa oo geeh € @ e &1 Fo Fihw sl
TR Tl

5. m M % R HO H1 YAt B GAE © x SAE W T Refs I Vi) = mg x Bl 2, Ser
SAE % WY g & UF § qiadd Sueie 2

6. k da-Fradiew o fogn, fad fdgeme x 2, #1 gome fefas st 8t 2 ¢
V(x)= %kxz

7. < |z % sfew seen fog RS # g0 A-BfaEd € (S8 AT BE w9 H Ted 2)A-B TF A
Tfer & 91 9H AB cosO &1 €1 O EfE A9 B o a9 &1 w10 €1 A-B %1 A ik 6 W 15k e
% THfeIY € oA, JOTcHsh S1efal [ B Gehdl §1 &1 Wil o AfKY [UMh & Sred Uh §iew
o ORATT qe TR HEW % Uee Uk % SR T o YUMG oh &Y § off HY Tehd &) Thik Gl

i,j o ke fou o8 frefatas qea =5 @ =R

i.

pude )
o)
N‘)
R
[}
Pud

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

fegr qoETe wH-faf den faaor fret 1 aeE w5 @)

[M 1272 J W=Fd
T it K [m L2712 J K= % mo?
fearfast it VY [M L2T2] JJ F(d = - ddV)(cx)
At St E [M 212 J E=K+V
fogm Forrai k [M T2 N m! F=kx
Vi) = %kx2
wife P [m L21] W P=Fv
P=d_W
dt
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Taemuita faua

1. aree “fRT T s w1 qReher hiftaT” e ?1 W 99 o a1 Wl o wug gn e fue @ fafvea
foazems w0 ¥ fu MU S #1 TR Ioer@ O Afew (ruan Hed 3 gy wwead 3 & =ifen) |
2. o w1 ww sy Ui B1 W it IR UTHS A KOS @1 Hehdl ©, Sefh FouEH S T
TSl AT Sifew Rl € fRdt fie W oedor W e e g R T we skumess g B
3. =2 o gaE FEEER, e < el % 9e1 WER TH-gm W AR dell 1 A I g o
F,+F, =0
W & el gR FRY T S R A w9 e e €, v
W,+ W, #0
aerfy, F9-F4 7€ Gq 4 & gHEar &
4. wfi-ef foredt o1 gR1 fohT T w1 T MOAT q9 ot HT ST Gehdl @ Safeh ol i Slh-Sieh Wehfd
T A ol B ISR 5.2 W UE T ¥, Wl srEl-she yed 1t feefd § A fmem e R
5. ®E-Sel 94T e & fgdia Fam @ o T8 1 wE-Sel wHE i ged & fgdig fam o ke w5
o @ S Hehdl B AR ol o e & fagia i, Gl gl % fou wE-ssl 78 % T weweyl
gRomH o w9 H GHE S "l &
6. HE-Fe gHT Wl STeea Al F A0 it T T ASiewd WH § off Ar) fRar 51 wehen € A fommoiia
fie W IR Fa 9l oF dRed | B30 90 oh g9@ &l o wfmfaa w foer sy
7. el 5l o orefiA ferelt fue w1 feufast sl g foreh fradien @ il Tedt @1 s<eond, foredt fig

=1 feafast oo form fig W g oFfl €, 7 Sheel @es ¥ 99 farg g fig W fol e €1 S e
feorfes Sstt m g h 1 feorfa & ferfoet il o e g1 fag gesht o g W foran e 21 fe o forg fomosst
St %kx2 2, fearfaet ool & forg o fag, <emmm gomm &1 we ferfa ® fomn w2

8. =t § s =t fefast ot | Heg =&l g 81 Sewond, wuvr o gr forelt 5% uy W fman wn
FE Y T § SR T @ o feufas sl W wag R 1w 8

9. fwsht Wz & SRM (a) 9T & TF &0 § fie & Ha1 [ T Wi @ €, (b) TS I waw
(FR Wog YA € ®l) Weg whi GHIG % qvEq € N el € IR Weg oh Yedeh &1 o fory ofn]

T g 1 e ¥, Ty R o <1 e faehd o S § SR e R ok few s g o ane fermmeren
¥ o W 2
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T

5.1 foeht og W fFet 9@ g fve @ w6 &1 fog @@
Tewqul B WEuHgEs Saee et afemt v
Y € A RO on
(a) Tt =afa s/ fordt o€ & 9 Tt @ ol et
FI & g A freen 9 fowan wen & =
(b) S feafd & eca I@ g1 fwan o wHE V(x)=V(a)
(c) fordt o 7 W frerdt g8 et aeg W Heo V(!

g fwar @ Vil
(d) foreh Teet &fas 9o W wwEHH 3 @ e fad 4,_|_,7
TR W T M T R TR M w6 | v
0

(e) el M et ! formmmeen & @ o fog ‘
ag o gfaudt 9 g ke wn W E X

o1

5.2 2 kg ToHM 1 IS g S R § formmEeen § 8, 7N
o fordlt Afas ot & 99 9 T /S W A w21 A
1 T =T uris 0.1 B FEfafed w1 afeher ity
3R oo RomE @1 een wif |
(a) TFMT TC 9 5 10 s | fohan o —
(b) =01 R 10 s H foman T v XE
(c) 5 W Fd 9 g1 10 s | foran w1 & | .
(d) =g F R T 10 s F R S0 a b x

5.3 T 5.11 ¥ g ThiaHa feafas Hsi-werl o IgE )
U M &1 FU B o oAl Hife-AG W HE g Favm@ V(%)
w1 T ? T fefd € T8 & IR, AR wE § dv
qr, fomd € 7 S o fow, o oy T8 arEn S "eRl / 0
TR i, 1 i et =Fad et ot @ Fifsw)
o U wifaes Gl o fawa § wifag fomes fog 3 feofas E
Sl SMeRfaar yEfTE B

(Sl
1
oo
SN
(Sllon
Ry

fag 5.11
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5.4 @E W e M $ © el Hor ah feafas sl e t v
VI = lod/2 §, STE k ieh &1 o freie 2 | k= 0.5
Nm'a fau Vi) 9 x & 7w o1 5.12 ¥ fe@mn v
2l e femny o 5@ fave & ofafq wfowm a 1J ot koo ——————
el T h1 AT B AU A e 9 U8 x=+2 m
W TgE 2l

=y

5.5 fr=fafed &1 s S ferr 5.12

(a) Torelt Tehe 1 TR SMEXUT IS % SR Ul oF RVl Wl Sl B Sl o feIu SAevTs S
ol fhdeh = T Y HT TE—ehe AT ATER0 ?

(b) YHehg G o =R R ogd € el wenel o THd €| WUROMA YHohq W A 1 Tecld o
YHehq o eiaed el gl g1 TR ot yehg 1 Wyul wen § Teedtd @el gRy fRA W e g
g Bl ?

(c) Teat o IRl SR 9gd 2 &fiv1 agAved | ¥Hd 8T
forelt M ITR ® e HR-¥R agHTEdE
iy (IR 9% fhaT € &9 =1 7 1) & fows

o 5 T R T am
SYUE geal o WY 377 ® o SHeh! WA § ohmaR 15 kg
gfg @& et & 2
(d) o= 5.13() ¥ w* =Afed o1 g1eff § 15kg 1
T FAUE 9 2 m = €1 o 5.13(0) )

98 I & g T WS W Sl Wied U e
Bl T ot W wet g ® oI sEeh g fl W
15 kg o1 SoTH WiZeh G © | Giehel whifey
o fra frofa o e 0 &l i 2 2
5.6 W&l fawed &1 @ifehd HIfWT :
(a) & I Gl oot foRet o W YcHe ST T € ol o] o Tefas Sl sedt &/ & eratiad
T B
(b) foreht asg g1 ool & fereg forw 7T sh1E o1 aRomE BUSN sHeRT Tiae/fefast e o e g 2
(c) Tt sgahol Fah™ o Fel WalmT-qfE i & T o TRl Jcl/3TdRe Jall o SIg o STIhATIT
Bt 1
(d) for=i < fuel & srvcarey Hug o & Rl St Heg o a% 72 agad € Fem &1 et i st/
W gamgd e 2l
5.7 wqamRy fe frefafed so9 9 € O 39l o0 Sk % forg wRor o @fu
(a) o=l T fiei o vy wog o, yois fis &1 Homm o oo wiferd @dl 2
(b) fret fiz W =R *E «ff Iafle 9 oy o F= 7 @ W 3, Fo™ #1 Fa e waq qifEm
Tt 2l
(c) BT & W W % ferw fet W% o W, fRe fie # M W R T e v e
(d) freht sveme gug o, frd fem #1 sifan ias o, SRR Tfae e 9§ eHw w9 B © o
5.8 fr=fafed &1 SR eamgds, &R0 gfed AT :
(a) FFet T fafere—ial o yemew Hog o, =01 79 & Uz H SeuEty § (9 3 §ueh § e ©)
el T e wiEd et 22
(b) = &l o forel yeaRy Weg w1 o oy W N el Y@ Hon Wifed @l @2
(c) Tl emyeameyr wog o foly wed (a) 9 (b) o foIQ omUeh SR a0 ©°2

2024-25



92

(d) o < faferaE-Ti #1 feafast S Shaet Sk ohal o 7L, UERE-T0 W el et @ o wog
T T A S ? (AW Y fR 9l w9 w9 % <RE 9 o ga feufast S &1 e
R T, T fw Teeg feufas ot #1)

5.9 & fig =i foumemen & 2, o=R o0 § UHioHE T wa g1 gHeRl fRel ¢ gHa W @ T il
SFTHAI &

M A2 @)t (D) A2 () 2

5.10 T% fig oeR wfe & Hid & w9E § s @ fgwn A ume R suemr ¢ wwa 0 faeen,
FTFAI &

@72 @)t (i) A2 (iv) 2

5.11 fodt fie W faa 9@ ome 39 forddt fReme gomell & TTaR z - 18 o TIfe 7fd & o fog s
fopan w0 € S TW YR @ )

F=(i+2j+3k)N
W §, j. k FE X, Y- T z- 3 o ST Uik WIS €1 39 oG I z-318 o STIfR® 4 m H
T a 0w o foau smfad 9@ g foeen e & fed g ?

5.12 et sfafer foao walim & U solge SR U WieH 1 HgEA el @ fEW ggel o1 & s S
10 keV # 3R T@R 0 &1 st St 100 keV 81 T10 hH-91 ol 8, geiaei= a1 Wi 2 gt =el
1 ST A HIST (ST H FFAE = 9.11% 103 kg, W F FFHH = 1.67 X 1027kg, 1 eV
=1.60 x 1071°J)

5.13 2 mm 5= 1 @i &1 &1 9% 500 m 1 =€ 9 geat W ARt 81 T Ao oRfoes = ok end
foe 9% (9 & v URRY % HRU) H ool % |y R § SR e stfusman (dmm) =
W e §, 3N IUh 918 CHEWH W ¥ i w21 anl w1 g% W IHH A % vedd 9 g
a1 9T ¥ Eea 99 g1 fRa T % fRa e 2 Al g% i G gest 9% Uged W 10 m s
B @ "yl aen | wfaudt 99 g ke wen R feRd B 2

5.14 Tt To-a= & ®1E 319 200 m s H =l W Al o WY 30° H1 HI0 A I At AR
THTFL G I A G A9H wile Sl 21 T G § HaA e 27 T8 Wog YA § Al SR ?

5.15 ferel 9o & 9del W @ %1E 99 30 m? T 1 T HT ht H 15 e § 9% a1 21 afg bl geaht
1 ¥ 40 m SR @ AR U9 H1 &I 30% B df 99 gRI Fehat T wiferR b1 SwEnt femen wen 2

5.16 § A& sicl-foafin tH-gm & gueh o ¥ 3R foret wrfed o9 w fewrmmeen ¥ ¥ o9k @y guE
FEIHM 1 IS O sie-foRi, S eR9 # V =6l 9 MaeE €, 9@ g6 R 21 At Heg Feary
g @ gz & gy FeEfated (o 5.14) & @ siA-o1 9o g9e 872

o o
1 23 — Y
- 2
Vv
— oo -
=0 ——V—> (i)
123
— e
- (iii)
14
3
fer7 5.14
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5.17 Tl wlicieh o Tietsh A 1, S SeafeR § 30 &1 0 5161 €, B SH
W A4S, foRmmEEen § @ @ et B | oAl @ S f fe 5.15 I
¥ yaffa 21 7@ FISC o wog o qvenq etk A feRan S Sear 22 530
TieTehl oh SRR i SUET Iy 3R A wifery foF weg gy 2 :
5.18 Terelt licieh o Tiets i &fas s/ ¥ sigl T €| AfE dieis 1 elar
1.5m ¢ df fefa fag W 31" W et 1 = @9 eri? T famn wn
g o suwl amfus S 1 5% AW Ag W™ % favg ed @

>

-

ST B e .
5.19 300 kg Se9H &1 @15 2ieht, 25 kg ¥d 1 a0 fou gu fwet srfea

9% W 27 km h! %1 THUAA = § TaeH 81 o g9 9= Sk o B

fordt fog ¥ 3 0.05 kg s &1 A Fwrara et & w9l W fom ot fax 5.15

21 % &1 91 @rell €9 o qvEd el S = s g 2

5.20 0.5 kg SoI9M 1 Th Ul v =a x*/2 71 ¥ WA @G 7d %1 € W&l a=5 m /% 81 x=0 ¥
Xx=2m % 6% foronr™ o ga 9a g fovan 0 & fohaT gm 2

5.21 forell qoEent & =i, &5hd A % g« S &l Fod wd €1 (a) 9 TN v AT @ I o w6
fon & wedt € @ ¢ gug | $EQ [oRA drell 91g H1 KoAHH 1 e 2 (b) o ki S S et ?
(c) T Sy for war=rarn & &1 25% ol 1 fagd Sl § ®araid L 2t 21 4% A = 30 m2, 3R
v=236km h'! 3R ag &1 ¥ 1.2 kg m® ® al 3= faga w1 ufehem sifom)

5.22 1 Al oo w1 % & T 10 kg S99 i 0.5 m i S dh 1000 SR Sl &1 9 ey
5 Uedeh R AWM i Y oF H ©iE gE Sl afdd 8 Wl 21 (a) T ey §u o g feha
1 e € 2 (b) A | 3.8 107J Foft Ui ferettuma gl shear @l S ok 200 Ter w1 X @ AR
ol § ufEfda & ot € @ o' e a| e #) ee?

5.23 1 qRaR 8 kW fae@-vifem &1 3udim &3l 21 (a) freht &fast gqe W @Y emufaa &9 areht R st
1 Sl W 200 W m? 21 4 36 o1l 1 20% | SIS fogd el § wqwaid fhar S ekl
2 dl 8 kW =1 farega ammufd o foru fohae &5her =1 evashal @il 2 (b) 39 &5l &1 qoil fendt fafime
T T DA o AR G FHIT
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