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5.7 feafast it &1 eAfqemon

5.8 e el 1 WU

5.9 foeht fogm =t feafas st

5.10%1f*

5.11%F

foamoie faua
e

Sfer diet =ret st o o T g R, et SR Cwf g
WA A B AR HE fREH @ Siaar €, i el €2 g €, e
I Tl o foT e § A1 g TR ge) 3wy &1 fo S
2 dl g0 wed € fop gl w9 ® € weg odifqet o w5 wss a6
s T TR e ) v s S R e @ g T
% H HT e Bt €, 39 Afereh Wik A1 St oren wed &1 8w
el Tl ST IS i ST Wl A e ok oI eI wd §1 T
bR STl ot i i &Hal 21 difqent | off el wr ° 36l ghR
T B T ST S S T R 9SS i el SR etk aigs
w9 9 uRefid e € vl ok 1 e Sfem | g fafee eref
H B B S A At o vfereelt ekt o&l AT S © S el
Tfq o AR S 21 YR v’ w1 ge ored fifqent o 39wk o ot
o T ©1 89 I8 <@ foh 37 Ul 1 wifaer qRErsti 921 g9ek g
Tfegsh | 54 S fason o = e1fusw 9 ifus a7 Ty 3ty
& BIAT B1 TH IS 1 W8 39 oA Aifqen TRt awonst w1 faw
T & Wfeh T8k Tl B SAavae T a1 qed: | afket
% AR UATA I TS B

5.1.1 AT UEHA

HeAE 4 W TH A A "igw TEE AR I @ % 9) o el 2
% sifaes TR, SRO-faer, 3m, @R, 9 fs |few &1 &n o
J Ffeel i e IR s ot g #1319 e| @ gfee & o
o AR A S1emIA | Afee 1 o w1 S fafEt #) gem fafy
T < Ak o RS @ Al UETRT g gl € iR 8 etk
A hed 81 Sl fafy ® <t afkel & qoEtd 9w |fie g
B & 31 38 WiEw UHhS Fed €| HiK [UHE o SR | gH wli
AT 6 H Tl TH 3™ W BH @ SAKY [OHEERA Hi
foreremm
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=gl < wfe A den B & 1w = foig-ToHwa (2fe
U ) %1 BH [A.B (A SEB)] & ®9 H ford & 3R
=1 9o § R e ®

A.B=ABcos 6 (5.1a)
& < Hiewli A qeN B o &= &1 01 21 39 T
5.1a | fe@mn T €1 FifH, BAN cos O AW
THfAY AT B 1 fag oAwe @ s a1 2 1A T
B ¥ ¥ Y% &1 a-ro faen € fereg S+ek eafew
A% 1 HiE e T R}
TR (5.1a) W e FrAfeiEa gitom fiemr € -

A-B=A(Bcos 0)
= B (A cos 0)
S1fafa & STTER B cos 6 WY B 1 WY A T &
% (o 5.1b) | & WhR A cos 6 HET A =1 Y B
W YET © (Y o 5.1c) | 30 THR A-B HET A *H
TRAT qe B °h TSI A oF Hedh o qOHEA 6
TR Bl B1 W <iich § 98 B oh URHATOT 1 A
Gfewr B o 3T 5ok & UHHA & e 2l
THIHT (5. 1a) W 98 Hohd *ff fiferan € fop arfear
oIkl %A Tl R 1 oo i -
AB=B-A
arfeer ke feravor-fram @ ot aer w ©
A(B +C) =A-B +A-C
e,
A.(\ B) =\(A-B)
Tl A T ardtas GeT 2l

ST FHRN ST Fedfcd STTeh T ST =g SIS
EIRG RS
319 Y TSI AR i,j,k 1 M UFAH F=heim
ifeh 9 Teh T o weed §, sEferT
ii=jj=k k=1
i-j=jk=k-i=0

EURSIEN|

A=Ai+Aj+AKk

B=B,i+B,j+Bk
1 A TOAESA B
AB-= (Axi +ij +Azli)-(Bxi + Byj + Bzft)

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

3fET UM TR qe THER (5.1b) | g6
W B ©
@ AA=AA+AA +AA,
JAA A2 =A% +A2 +A,
FifhF A-A = DAIIACos O =A?
i AB=073R AdB TH W & oo &l

(5.1c)

p3GIE{Ul 5.1 9 F = e forgem=
d= % S HT HIOT T H F
& d R g9 o FJd R

g1 F-d =deX+Fydy+FZdZ
=3(5) +4(4) + (- 5) (3)
= 16 unit
3d: F-d = Fd cosf= 16 unit
3" FF =F’= F+F.+F;
=9+16+25
= 50 unit
M dd =d?= d§+d§ +d§
=25+16+9
= 50 unit
16 _16_

Hcos 6= 50750 50

6=cos ! 0.32

0.32

A

(@)
farT 5.1

| .
—> BcosfO €—

(b)

A

(©)

(a) 5 el A 9 B &7 39 JUrHel Tk 331 glal @ 2797lq A-B = AB cos 6, (b) B cos 6 GR9T B %7

R A W TET 8, (c) A cos 0 GRIA &1 B | J899 8/
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afiferent

5.2 & 3T TIfas Il Sl GRT ; HE-FsT T

31 2 H, I @R a o Sidd e Wi T ok
o e e ifaes ddy T8 g% €

V- u?=2as (5.2)
SEf u qe v HEN: AR T HfaH W MR s IR
5 el T g RIS wel B om/2F O R W

1

1

2 2

—mv° ——mu” =mas =Fs 2
2 2 (5.22)

Sl enfedt =0 =ge o fgda FemERr 21 39 wR
[ieeT oF TN §R T &1 FHiehIvl (5.2) 1 Fafardi=
AT IO HT Fehdl &

?-1w2=2a.d
Tl a 3N b fie & FHAN: =0 AR faen qfew T
R fRT <M 9l Bl m/2 W O I W eH WE HW §

lmv2 —lmu2 =ma.d = F.d
2 2

SYE U0 T UF T el i aReTd
T o foau 9Rd e €1 wHieRor (5.2 b) | 9@ ge
a%] oh FAWH o MY 3R IUH! WA % A @
UM o S 3R AR WM 1 SR 21 eH T
Y Y% TR 1 ‘TGS i’ hEd © S Hehd K ©
e s &1 Gt 1 S ger o] W SIRifaE o
1 oo o SR Tk 3R 9% ok feemaT &
UM €1 59 TR 1 wed § IR 38 Gehd W
4 e ed €1 31 e (5.2 b) &I 1 TR
fora gehd © -

K-K=W (5.3)

Wl K, de K, 9% 1 TRk wd eifaw 7fas S €
1 ford) &g T oM ool oot SR 39k e &
ey HT a1 ora: Tt Tifvem fomemmm &
AR T U TR T 9 T wTT
T (5.3) HE-Fe THT HI TH 9w
fearfq 2 <t e Wefim et € foF forelt g W =g
T FA T GRT TRAT AT HIE 36 T i A
Fot ® UREdT oF sRTeR g ¢ Iiedt 5o & fon
ST Al ST ATTh IR TH STTIT 5.6 H HT |
ISTEYT 5.2 TH TS e W & o auf i 9%
F 3R T A TeR Ol Sl IR §% o
fiRe &t fun o fouda o aret afawet o« &

(5.2b)

TE o A Rt €1 wfadiet 5o S5 w1 =
% SFHANU, Ry Aftifia g @1 wm fw
1.00 g SMM &t 99 % 9% 1.00 km 46
Y fiR W 21 98 Al W 50.00 m s~ i =1
gz w2l (a) Tecld S gRI feRan T
*1 1 22 (b) T Yol 51 gr TR
% R ?

B (o) I3 T TS ol § AR
AK = 1mv? -0
2

1 -3
:EXIO x50 x50
=1.25J

el &0 Ie 7M foan © ok formmeeen 9 ficen
SR HTA B
TR S0 1 5N foha 1 %@ W= mgh
M i fF g= 10 m s 2
HAd: Wg=mgh
= 103x 10 x 10®
=10J
(b) ShTE-Fsti THA W, AK= W, + W,
sl W a9 g faRan e e 2 e
W = AK -W,
1.25-10

-8.75J
ol <

5.3 e

ST ST H S 3@ fo w1, 9o IR 3Hh gR
%] o foeenee 9 gafud el €1 5 foh Tk 3R o
F, Tl m soomm o fis W o @1 € forees sro
fig &1 e x-fEen o e aren fagery a4 ® s
& fot 5.2 o <wian w0 7

—p
F

H/Q_

—d

v

!!I X

fora 5.2 fdl f4e %71 JIRAT FT F & &R foemgTd |
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o1a: TRt ot grT Teoram o el “aet o faremm
@t faom & omfawt wew oiv favemuw & uftwror
& TUHEA” & B § gty feran Srar &1 o1
W=(Fcos6)d=F.d (5.4)
T 2@ € o Afg awq o1 foeenm g1 @ @ 9
o1 aftaror foramn € siferer o1 =1 &1, 9 g1 Tk mon
1 1 B @)1 S Hef o Rt €3 Y g dem
W1 YR 3 € dl I w1 e B 21 39 Wik o
AThT WU 1 TR- | Heper IR Rferefien
B @1 § 3R SAe ST oFTaR =4 81 @ 8 IR &
o S 2| Hifaew faam o w0 w1 e 3w e
I A o el 9 e R
#1E ot "o gan e wE § © At
(i) =g o1 foreemes = ©, S o geferd Sereor o
3 3@ s ARI@IeTs 150 kg MM o IR
1 30 s T AT FY T AR ST g TS &
@ o€ 1 HE TE W W1 |
(i) 51 = 1 Feret faspett difast A9 W wifemm e
W IS Afas o TEl e €, (aifn w
T ) wq s @ fower wRl e @
e A
(iii) =t 3R foEen e deaeq & FifE 0= /2
rad (= 90°), cos (1/2) = 0| Tl ferbft &t
TS W M fie o folt Teamsyl 9d mg &ie
Fd T w7 FHifw 97 forerdd & deeg
#E # @l B geat o ufid: WEAT w1 hem
T JATRR §1 AR T FSAT HI HAT H GOl
&9 ¥ IR AH o, @ Jeal 1 [earmuvl aa
g A T HIAl € Fifeh TEHT T dAlehiierh
foremm woeiidia @ wEfs gedt &1 5o B
(%5 I 3R) T, i 6=1/2 |
T G o SOTHe Sl bR i &1 Fehell B
g 6,0° 3R 90° o LA & ol HHIHIT (5.4) H cos 0
1AM A BN IS 6,90° 3R 180° o HeA ©
d cos O AM FUMHSF BT 3T ITEI0N | =HoT
e, foreenT= =1 fadie st & 3R 9= 180° =il 2|
T <90 § w01 o gR A e e ek g
2 (cos 180° = -1)|
TR (5.4) § o< @ fom 1 SR ol i
fermmd = [M LT © | faifewn difasrfag e Seeie
S (1818-1869) o THME H 1 SI A ‘S’
Feard 21 gfe w1 wd el oAws w9 4
qifqer aRone & ®9 § gAN fHy W ¥, o A
Jehfeudh Akl ¥ R € 3R ST T P TR 5.1
¥ geag €

ARUTt 5.1 : &wE/Fl & dkfcush AEw (A )

a7t 107 J
TAHRA diee (eV) 1.6 x 1071°J
et (cal) 4.186J
fepetiare-+ier (kWh) 3.6x10¢J

p ICTEYUT 5.3 HT TEfhd TAR s o H T
fhGeTdal g3 10 m S ST Tehell €1 59 Tiehal it
JEfy o, gH g UEfhd W W T §d
200 N & Sl 3! 7fd o fawid 21 (a) ¥S®
g mrefed w fean & fear =912
(b) AEfha g1 TgH W foha=1 & fhar w2

g7 WEH N WEfhd W fwan T S wE §N

wﬁ;mwmﬁﬁﬁ(aﬁmw)mﬁwﬁw
w1 gl

(a) F&T Totieh o 37 Emsfhe o fowen s o Hqe

0 180° (A mrad) Tl 3: HgH gNI TR

T FE

w

r

Fd cos 6

200 X 10 X cos Tt

-2000J
FHE-F IHT oF TIIR, T9 ROMHE H1E
FHROT € Wl T Sl 2l

(b) =24 o 7fd & Faa FEAHER WEfea g7
gk W M T T Th gN WRfRA W
T 9 oF e’ Wy foradia fgem # grmi 9@
9fEATOT 200 N € | qenfy, Tee w1 fagemm =&
B ® | 37: HiEfehel g TS W feman e
T B <

39 IS U BH I8 U1 =il § T Tafy e
B g0 A R & T 9, fig A g/ fig B I &mme
T St o SRR e faada faen & & (=ge %1 fd
de M) qenfa = savass 7€l © T fis B g
A R f&n o w5, fis A g7 B R fow U & &
R o fauda faem o &l

5.4 TSt ol

S 6 Ted Soot@ T w7, ufe e fue @
THAH m 3N 9 v © ° SHeB! TS el

1 1
K = SMvv = Zmuv?

Tfas S T st i 2

(5.5)
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areft 5,2 fafyre wfas s (K)

FR 2000 25 6.3 10°
e (Teretie) 70 10 3.5 103
et 5 107 200 10°
10 m &1 $=E ¥ fiRar wer 1 14 10
stfad o | fret awf &1 = 3.5 10° 9 1.4 103
g HT ~102% 500 ~102

9 gt & S 9 319 T o RO HT Fehal 21 39
YROT 1 A HIh! T0T § B g Tfa ¥ o @t
S I U HT TS el 1 SYAN SN GEH 6
e fepan San B1 WAl SIer@ Yo w1 TiaSt St o
AN YA B RO 5.2 ¥ fafa= el i iast sl
s €|
b 3TENUT 5.4 fordl Wafd g ¥ TR gfe™
UH 50 g FSAM 1 el i 2cm HIST A
AR The! (REgS) T 200 m s i =0
Y HER HA 2| H el i US4 o qYER.
Tl T TTfast Srstl GRS et bl 10% T STt
21 Thel § feherd 9A el i =l o= ei?

g7 Tl &I URfaeE Tfas S

mv?/2=1000J

ettt sifam fas et = 0.1 1000 = 100 J1 (%
Tt T TH TR F 9 o T WA v, 7

1 2
—mu =100 dJ

2
b = |2%100J
J 7\ 0.05kg

=63.2ms’!

T FTHST il Qg o T AT i =TT FTTHT
68% &9 g TE & (90% &) <

5.5 Uiadl ot gRT femar = st
3TN 9 T 2| SAfusheR et =t o IO &
e i e 71 o3 5.3 wwfadia uftad @a @
e 2

I e Axgen © 9 &1 9 F(x) 1 off
aeT FEd o "ehd © SR 9 fRan T s

AW = F(x) Ax

70 fox 5.3(a) ® wwgmn wn B o 5.3(a) ®
HiHeh SIAHR dAHE H1 A HH W eH Fa fopan
T g g § N9 3w yeer foran e @

w DZF(X)AX (5.6)
STET Gehd 'y 1 1ef § HehoH-hel (ANTHS) , SR
'x' g i TR feerfa o x ! og bt aifam feorfa
=1 Frefyd s 2

g fawerodl &1 sifaged a0 fa=n ST @@
TANThe | TRI 1 G ST T W & Sl 2 elfeh
ISl Uk FiYEd WH oh G g™ S € S
51 5.3(b) ¥ =k o << ok &S o FHM B B |

Feot BAFA = AA =F(x) Ax
o X; X
(a) i
F(x)‘ —
Eog]
0 x X

(b)
faa 5.3 (a) TRadl aa F(x) R G&9 faeem Ax 7
&= T FRf AW = F(x)Ax STHd 3Td 9@
f&fya 81 (b) Ax — 0 & forg |4t emFar
% Bl I SIS W, 95 GRI =T &%,
g1 F(x) 8N %0 7T %71 & 3% auaR & |
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o1d: foan T

lim x
W=»~A - OZF(X)AX

xf

:I.F(X] dx (5.7)

S lim' 1 319 @ Aee G Sef Ax T
®Y T G&H AH k1 AR SRR T 39 YRR G oI
& fau forw T FE ot 5@ F1 faweme W e
HHHe, o ®9 § o L Thd T |

b STEIUT 5.5 e T G T I Iod TEH
W G3H I fagel 81 98 10 m 1 T T
100N &1 o1 MRIfYd il B SHh U9,
ISR T &% Sl & 3R IHeh gl ARG oied
EF &9 ¥ F2H 50 N & Sl 21 T3h 1 Fd
20 m I U d fa@esHmEn S 81 St g G5
T AR et SR =90 g S fR 50 N ®, de
oo o &= WE wifawl IHF Sl g 20 m
q% U U 1 1 qRehe Shiforg |

o7 fH 54 H AR o1 1 3Torg Fefda foman T # |

Fdx =100 . . Fj’\
2 50 5 E
Ig 0 A D f:I >
10 m 20m X
f=30 e i

fer 5.4 Rt @it gRT SR o1 F 3R faRiedt sfor aer
f @ faeeryT & sta aTE)

x=20m W F=50N(0) 8 g4 =1 5/ f fean

& Torees wftmm 2

| f] =50N

78 TIfd 1 foRiY el € SR SIRIfd ot F o foadia
feam & hred R 71 TWAET, T - 187 Rl RO
fon 1 3R =¥ foman @ 2

St g fofan T M W, - (3T™d ABCD + H9eia
CEID) &1 &5%al

1
Wy =100x10 +§(100 +50) x10

=1000 + 750
=1750dJ

H0 I g R T R W, ST AGHI &1 &%e

W, = (-50) x 20
= - 1000J
8] Gl T dA-378T S HUTcHS a2 i 3R eH |,
et 1 oA oA ) <
5.6 Ufadt et oF feTT whrd-sett w0

Y gadt 5 o fau sEd-e 999 i fag E &
foru sl o Tifast S w1 aroned 9 wehiwita gffea
21 78l B9 Fr-Sel THT % THTaHIT U d 1 ferer
I Hiftrd w1 Tfas e giEdd # W R

dK _d 1_ ,

= muv
dt dt 2

dv
=m—v
dt

= Fv (727 o TR FomgEr =m%=F)
dx
=F—
dt
#d: dK = Fdx
IR feorfe x, 9 sifem feerfd x o qeTeher F¢ W,

Ky X5

[ dK = [ Fax
e x, #fR x, % W K, SR K, FR1: TR v e
TIfeSt it

Xy

0 K, - K, =J'Fdx (5.8 a)
G (5.7) U 9w B
K-K=W (5.81)

T YR Ued! et & fore wrE-Se yie fag gl 2

BTeAifeh hTd-Sell YHT 3T JehR o Y9I ! &
) ST 3 g e = % i Frem ) ot
TR T T THIRT &l hidl &1 Sd W I8 e
o fgefta Fram 1 garehet ®9 71 =3 @1 e fem
fenlt &707, T e STt ok Sftel Hsiel S 2| shied gt
T U e o T guehe fafed 21 39 gfie 9
=qe o fgddta fram o ffea wiferes gem & st wia
T T &9 9 Yohe TeI Blall dicsh T Afv=a & o
T goehe o ®9 § g1 ¢ TE A 3 H a
og & o < =11 oA fermiedi & =2 1 fgdta forem wfew
w4 H Bl & Sefeh -l g Ay &9 H gl 2|
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afiferent

=12 o fgdta Fram o faen dafva fafeq am off wrd

Folt THT G- afwr Hew H fafed T 2

b ITETUT 5.6 m (=1kg) THHE F1 TH T
&ffs Tag W Ui=2ms*13ﬁwﬁ?ﬁlﬁ\§q
x=0.10m ¥ x=2.01m & T &8 ° gamn
Al 8 T2k W M el HeF I (F) 39 &
H x o SHHI €,

I
F :7 0.1<x<2.0lm

=0 x<0.1lm 3R x>2.01m % AT
&l k= 0.5J | TEehT S &1 T 660 ohi R e
2, st offem fas S SR = o, F o
HifTal

g7  gHew (5.8a) ®

201 ()

K, =K, + [ —dx
X

0.1

1
= Emviz -kn (x)|§:(1n

= %rrwlz -k1n(2.01/0.1)

=2-0.51n(20.1)
=2-15 =0.5d

vy =J2Kf/m=1ms_l
2 Y fF In TUR e W fordl T@& &1 Uepfas

O B, A TR emumR 10 W fed wEen @
[In X =1log X =2.3031og , X] |
5.7 Trarfast st ot stfiremon

7 fearfaet’ w1sg ot Tl Rl et B e T eFean
o1 =T shial 21 fefast ol st uRon ‘wufea’ =i
Y Hefud 21 frdt fEe g d-%0M o ar (S &t
T feerfast et eidt 21 S 39 Sten Biel S § al
IR g 1ot = S} gest IR W9
Tt giiifed wAE! o g9 el &1 St feerfast o
agd fusk eidl €1 5 3 99 W@ R o qerEifed @
ST ¥ A e o 31 fe o fe # R St
(Gfea Ser) SHent feafa = sifafa=ama o wrRor gt

21 fis &I g ®9 ¥ Bigd R 389 died S, Tfas
Tl o &9 ¥ fjer gidl 81 emgY, ot B frerfast st
1 YR ) T FHAREd ®9 9 2

edt F1 g oF UMY m FHAM &I TH T W
RN TEEHTT 9 mg Bl gl Jeal i TaE &
Y 3=’ HE S Fhdl € | Te FHivan § qead 98 ©
i e Y Yot Y WA @ Sk, g Y B R,
&1 qo § 31fd g&a © (h<< R), 31d: 1 9ot o T3
W g o AA ¥ UfEd w1 SUeT %Y Tehd 21 W TR
15 w1 fom1 i fa wgH fhu h T 99 S SSMn
ST B 1 37 : STed HRe gRI [ecdlh o1 ol o fo%g
foan T # mg h B AR ® T, feafas oS o
w9 ¥ Gferd gl S 21 foreft favg st h e R e
feufas s &t fyve &1 3@ F=rE a6 A A
TE@ETHY U 961 g fhT T %1 oF HUMCHS A oh
EREIE

Vihh=mgh
I h 1 Red! foan s @ af 98 W 9 <@ s
kel € Toh TocaTend vl o1l F, h ok W&l V(h) o SROTcHe
SIS % THA ©

d
F=—-——YV] =
an VW =mg

Tel T Fare T el © & oo 9 =
HI R B| 5 TS H SIS 1 € A T8 Tl g o
Y A o1t ® | geoht h1 Gae @ T U qd THHT =A
YRt Ted g e wehR S Sl @

v¥=2gh
Tt TRt 1 e YRR g o foren S Eehar ©

%mv2=mgh
St 7% gefela ear € for St fuvg 1 9o €9 9 e
St 2 df fig Y h SR W TR feofast S ged
T YT ok Td: € T ol | ufkafda g S €

ek FTTER, fReerfast St st &R Shardt 31
Iel w1 St H ] B @ Wl 9 & faes fwman
i, Sl & ®9 H Hid 8 9 8 SR S el e o
B ST TG ; 7Tt Sl o & o @ vl 21 e
ffe =1 Vg & (e o foae wew-famm )

* T @R g o A W ST o | uREdd W e el (e 7) H S |
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gftsfia foran s € afE g @ 1 e w9 fown
I

F(x):—d—v
dx
75 frefud we @ © 6

IF(x)dx = —‘l: dav =V, -V,

forelt wReft ol S el S gRI TR T
faug 1 Shaet R qen ifqy feafa W AR =
2| fusd s § gHR ST TS § Hafid Seeton
1 31emA fovan | Al m SoAuH w61 *iE favg h e
o o (TNURfEd) 3TFd aa1 o Y | foRmrewen 9
BIET WA € I 3T e oh Ter&qet (qefl) W gHehT
o, SR (1) HI0 F A W@ I 2gh B
21 39 YR Tl W Y08 m g h Tas Sl 9 ST ol
R\ 4 fopan e vl = et St gER e, S fuve
o A7 A1 SHeh §RI el U foRIY 9 i @ieng W AR
AN € a9 T8 ool el g B

FR A1 TS et o gy feafas e @t fam
[ML?T?] 3R SI 9 S (J) B A% {En & geed
e o fore, feafas =it o 9feadq AV o g0 fovw @
RO FT8 o aUe Bl el

AV = —F(x) Ax (5.9)
39 A | fRedt g2 7% o 33 § g 3@ T |
YR 75 i Feetfast Sl SEep! Tfast o1t # ufafdd &t
T off| 7 A § R & ey R # SR
Hohd Hidl © 59 &9 319 TE|
5.8 IATfAeh Soll oAl ATLIUT
A o faw, 39 36 Hew@qul fagid o1 i Tid
o fore fgel = ©@ #) 7 ofifere o et faoe 0
Heeft 91 F o SRl faeeied Ax Bid1 81 -l g9
o, fdt 9@ F & fau

AK = F(x) Ax
T 9a o fou fafas et wem vy w1 = '
q uftwifed foren ST g 2

-AV = Fx)Ax
I TR frefd s § R

AK + AV =0

AK+V)=0 (5.10)

THen o1 € fop fonelt fyoe st wifoet ofie feerfast sttt
FT AMEA, K + V TR B 21 399 qeqd ¢ R gt
g xl.'@ xféfﬂ"l
K+V(x)=K+V(x) (5.11)
7T R K + Vi), T o) e Aifsrer Solt et
21 9ok ®9 W, Tfas e K #IR feerfas st Vi) T
feofa o <ot feorfa ae afafda & g @ wg s
TNl STeR TEdl &1 SUUeR foee § vIss ‘el o’
%1 IR T Bl 2
315U, 319 &H Haq H TXaf o i fafa= aRermst
W fgER w3 T
o IS et F(x) Tefl & 4% 70 THfiehor (5.9) & g
B Afw R vy ¥ 9@ Y Tehd &1 Fafada
S 15 T0T o TeTT | STereherst felf¥ o1 FT sl
Tl © S g9 qEE % faeE & § Al 2l
o Tl 9@ gN fohan a1 S e fR ok faget ™
freft omtar @ < fre Heaw @ o @
W=Kf—Ki= V[xi)—V(xJ,)
o TERI TR o TR, 36 9 g1 % Ut | fohan
T e I B 2
Ig % 9R fR @i (5.11) ¥ e @, w@fE
xi=xf_%l
3T AT SHoll-GReIv 72 h STIER fopdt 4t Fepra
@ el ATlAH Fell o= et & Al 3@ W
F arer T aelt 8
SR faa=1 ! 3Tfeeh i oM o faT, T IR
TR TETeR 0T St o SN0 R fI=R 3 © @R fag
I o 3T W W AN H fomr &8t | 9=
5.5 H S i fhdl 9™ 9 g, msomm =+t 7ig
1 e e 2

A

X

forer 5.5 H =8 &1 9 52 @ R 7, m 5o78
BT 7 F1 fReqfast it &7 Tfas Foit § SR
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e w7 frafia S, T (9ffaa), kel H % &
T AMF FE FAD: E, E, IXE, 7

E,=mgH (5.11a)
1 2

E, =mgh + = mu, (5.11b)

E, =(1/2)mv} (5.11¢)

IR =, Tfam-fasft 561 Py &1 T foeiw Seeeor @ o
37d; A o Ud 81 29 UFR

E,=E,

1
31egell, mgH = Emui

v; =42gH
ST IR S99 5.7 H god &9 § fiRd 3¢
fque o5 a7 o faQ g fowar = em
o AfafRed
E,=E,
S s & © fo

v =2g(H -h)

ST RO, YS! 1 T geted IRom 2|

H $=E R, favs %1 =it shaet feafast =i 21 % h
S W AR ®9 Y Tfae et § S9idad g S €
e ft qa R qoiEdvr TS Sl o ST & St
21 T YRR ST I, Fifeh FHoll o T o
fagia 1 T % 2

(5.11d)

b 3TTEITT 5.7 m THATM H1 Uk TMAw LA
1 goAh! SHI W IR BN 6l THeh fietad faig
A R &faS T v 39 YRR RN S E R Aaw
FEA e H ST Y& 9 &l 39 YR
T Ll € foh S shael Seuad fog ¢ W Eelt
Bt & S fep ot 5.6 W feamn wn 21 foret wivm
o T e g1 15T : (@) v, (b) o33t B T
C W TMeTeh i =1, TN (0) f9g B a2 ¢ R wifast
Ssifel ohi ST (K., /K )| Teteh o5 fig C TRag=
% 9% 99 St Yopfad W fewmht wifvw |

Ay W

I mg

7 5.6

FT  (q) Tl el W A A & 9@l g -7
I 3R S q46 (7)1 SR 9l §iet (A1) h1E R
TET a1 © aHifeh TieTeh o1 TereeiTas gHen S o weed
21 ord: Tt w1 ferfas ol shoel TRy 5ot |
gefua 81 Frer@ 1 gqol =it S £ o=R ? 1 7W
e &1 fearfas Soft et fog A W= & o 2
aq: fog A ™

E =—my,

2 (5.12)

mzo [FIA % T & fedta FremmeEn)

& T,, foig A WS 1 7 71 S=aaw fog ¢ Wk
Feft & St ¥; om: ;e foig ¢ W S # oA
T, =0l o/d: fig C W =¥ e e &

T,—-mg=

E =émv§ +2mgL (5.13)
my?
mg=—r [ = fgdta fREgEr] (5.14)

el v, fog C W ek 1 = 81 THE (5.13) F
(5.14) ¥ W Il §

5
E =—mgL
2mg
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7 fag A W o 9 gHfiepd v W

5 m
_ L:_U2
2mg g Do

YA v, =+/BgL
(b) T (5.14) 9 98 w= ¢ f&

ve =gl
ord: fag B W ot @

1
E= Emvf3 +mgL

30 fdg A W ol o ol o s W@H W AR
(@) = WRUM 02 = 5gLWEN ¥ AH W gH Ww
B 2

Ovp = y/3gL
(c) g B @ ¢ W 7Ifast Ssiieti w1 U@

g ¢ W e <ieft 81 St & 3T et 1 o o1 3R
%1 T& Afa e S 21 AfE 39 &0 WS 1 e fean
ST il et T &iferst weiq shi «ifd were fa e st
YR T S for @l wem 9 afas faen o feedh
TR <Rl thehl T BTl €| ST Tiieteh TRTIAR 370 Filehi
T T TR HIAT R S GRHAT F gof wLW <«

5.9 fordr T =t feafas st

g i1 Uk aRerdl-=iet oh1 SIET & S e B |
F BT R e T s e e e e
et aifeet g0 W forrmereen ® 21 foi w1 g@w faw
ferelt 3@ <1am @ 21 21 i gorht € iR seraH-fea
q W1 gehar @1 R emeet o #, foim-aw
F,, T[2eh 1 791 wrerereen feerfd 9 fogema x ok
G Bl 81 2o 1 WrerEEe 9 foeene e
(e 5.7b) =1 ok (fo=1 5.7¢) & Hewarl 81 foqm
o TeTu et o1 7w, gk o1 Toiom shretran © @IR T
®Y ¥ 3H YHR F hal <1 Ghdl © :

/77 X
'—X—N
|
O] | X ¢
| >
k—X—/[ 4
x=0
“Fq
. .
N ﬁm;%’é
Xin
(@ 5 B
|
|
A

fera 5.7 fodt R & ga R © 92 gU 7ea W T-a07
&1 759
(@) 79 q7e7 feifer @ fereerma x 971 & at g
T F, #t T8
(b) fa g fFm & fg x>0 SR F. <0
(c) Teifeq fagm @ g x <0 SR F. >0
(d) F,a@elx o d1= @i= 721 Seid | S
3T 7 &t eT RT-a7cT §RT foh T 7T 7o
&I (78l #3a1 21 F, 8% x & faudd

W, = -kx’ /2

F=-kx
STl i I T T fadies & fSeeht @5 N m!
?1 A ke o1 WM Wga M €, 99 T 6 9§ el
S B1 AR ko B A HH €, a9 W T (gg) el
ST 2

A ST for &9 2ok i o8 &1 @, S foR
o= 5.7(b) ® fe@mn w7, it o W § diwd
€ | afz foin &1 fe=ma X 2 @ for-aa gr fean &
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afiferent

X, X,

Wlesdx:—-!)'kxdx

__kxh,

)
g 5k i gY o 5.7(d) | fRwam T s & gawa
q ot I L TR B e e R T fewme
BN foFen T E oA B

(5.15)

2
W:+kxm

> (5.16)

Ifz foim 1 faeems™ x_ (<0) ¥ Tefifeq fehan Smar & q@

Ff SR e TA 71 FT-ed W, = - jon2 /2 FH

HA 7 S 9 TA W = - ko2 /2 F@ R

I 7ok i THeh ARFTH foeemdd x & sffem

forero x, 7o foreenfaa foran <t € @ faf-a@ gr
foran T &

X 2 Jex?
W, =~ rcax =k X

(5.17)
o1d: fom-aa g foen o e shaa faX o fagst
W R w21 foR w9 9 & ek i feafd x @
e T E SR x feufd 7 oW fe s

* 2 kx?
W, = -[kxdx :—k;‘ ——2f

=0 (5.18)
a1 T 9 g7 fordt <okt weRe o foren o @
I B 1 TR ARl T Y feen @ R (1) i we
ehee fearfd w fasi e € S o g g1 TR el
TR (F,=-k); (i) 7€ I FE B € S FREh
fyug &t e e eifon feafeal ™ fsR w5 &
SN, G (5.17) | 3Fd: T 97 T |
e 2l

ST TeehT HrEEE § § 1 HeA feefa O s@en
foreomee g1 © @ foin 1 feafas =t Vi =61 w
I A § e e (o wdte) x o for Swie
fergeror g €

1
Vi) = Ekxz (5.19)

W glaugds wenta e s owewar ®@ fw
—dV/dx=-kx S foF o aa 21 /@ m §969H &

ek 1 9 5.7 % $ER x_ % Widl S ? SR
iR formeren @ il w1 €, a9 9! Tl AR
Foll @est ¥ g . R ot fufa x ) fAfaftea
Wﬁﬁm,ﬂﬁxﬁﬂﬁ—xm@+xm é?aﬁ%r%:

1 1
—k x2 =—Jc x?+—m v?
2 2 2

el gH I3 STl oh HX&T0T T o1 39 fohan 2 |
T SR 7o i o1et v TR TS il Arereeen
x=0 R fehan ghft, 31eMq

M ST Toh ke/m 1 T (T2 @ 31X 98 S
forfia =g 9 @&l B =&l e 1 fqs st feafas
el ¥, 31 feufas ot wfas w1t § ufafda g S
2, ANt et Fitsreh Svoll f+19d Tedt € | F1 5.8 o gent
TMHE e foman T 2

\
3

E=K+V
\%4
K
Xy 0 X X

ferT 5.8 fordt fgT 4 < gU Jeah 1 feeifast o V @ik
Tfrst Feif K & Waafas sea Sit g o a9
&1 G 34 &1 7 TH-F9R & [ & 9790 98
S T F2dl € A O TGl &, W ol AAE
9l E=K+ V g3 37=R &l 2

> 3GTEYUT 5.8 FR FHAI il fS@M ok feT (THR)
qietsr fatar fafi= ferm feaient o fogmi
ThH QTR FeTl g8 I oF WHg ohl ST hd
1 H T Feret SieftehTereh ST HehE 1000kg
FHHM %l R Th Taehl IS W 18 km/h i
el Y =Teld gu, st e W =gre e fE 9 wee
Ll & Torgent fam fdie 5.25 x 103 N m-! 21
fogm =1 stfushan @dtes == g2
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F6T R I TGS el STehan Hdied W |0l €9
9 fom =1 feufts s o sRafda & S =1 i
HR R A T ;

1
K= — muv?

= —lx 103x5x%x5
2

K= 1.25% 10*J

el %R ! =1l 18 km h! 1 386 SI OF 5m s §
Tiatda Y feon 7 ® | [ 98T 9% e TEn a9
fh 36 kmh'=10m s ] | FCAF For-Ger0r f2m
o SATER Afershad Jded x W e w0t ferfas =i
(V), Tifefiel R & TGS Sl (K) o adeR 2t 2l

1
Hd: Vzakx,i

= 1.25 % 10*J

T FE TR TH WA & € F x, =2.00m

o < T =1t 3o feorfq =1 w07 et &9 o wegqa T

21 7T T 1 gommfed 9 € 3R G 1 =uo

o fen B <
TH Wt gl W Fo feovht & g 39 1AM

T T FW €

() ST fae=m § a9 & fawa o &8 gue T
21 39 3T § 'Y Hited 1 Yo Y Hehd
& Wil 38 T AqUe 1 IReher Tl T Hehd
fSree =1g Tite gei €1 37d: ik o1 e B
& fou, 38 fem & faw =g & fgda fem &
T 1 ATl B

(i) Weft ot TRe T &) SreRoned, T Uk SR aw
21 3@ feorfa &, Sei-wem oM o forfeaa aiada
T TS| TH S 5.9 § T R T 2

(i) Ferfaet wostt o1 =1 @1 @ foran w1 © 9
Gferwrar iy s feran s 21 fesm-ee o forg,
x=0WeH V=00 §, 3refq form fa=w fogm =
fearfast o5stt ¥ oft| o et s mg &
fore g9 geslt i Tag W V=0 fo=n o stret 31eam
o g1 <G foh et & e FEaHER oo
% folu, et 9 ¥ 3= 51 W ¥ garad
w9 qRi et @ qenfy, femet foerem o feufas
Tl o fag T aR ¥ & fefa ffvea @ &

T, & § 37 o foer=mn o 36t fam &1 aed
ExciiciiE

P IGTEYUT 5.9 IIEI 5.8 H THU 0TIk 11 3T HH 0.5

TR HHAT o 3Ry TaeT T 9Rehe hifsal

7o : o o1 3R udu 9, S € Sdted w1 foly
FH 4 99 w9 9 w1 w@ €, @ o 5.0 A
e T 71

TN
—>+hx
WO 1
/]
l ESIEZIEES2IN
fer7 5.9 fdl R | ARG F6)
el &H Fif31eh Froll-HReT0 oh TG o soid -t
I T AT A B
Tfast et | ufedd ©

AK =K.—~K =0-mv?
S i 2
Fd 9 g foRa T wH

1
w=-7 kx? —pm g x,,

AK 3R W & §ied % T 89 W@ FQ ©

1 2_1,
—mv°==—kx; +umgx

Tl umg=0.5%10°x 10=5% 10°N (g= 10 m s
T T | SIS FHIHIOT i FEfEerd hid T8 T
xm$mﬁmmwwmﬁﬁ% :

kx?+2umgx, —-mv’ =0

N _—umg+[;,l2m2g2+mkuz]1/2
m I
&1 & x| I B o VT SEERT HAHE A
o forn 21 nifensh |HT bl weieRto # wfceentua s
W EH W I
x =1.35m
S SATITER ST 5.8 W W TROmH § FH B <
s o o fv fie W o ol <4 5l §
Tl 9o F3iR EW Sl a9 R @ At
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afiferent

FA-GEu o A H fohfaq oRadd & w2
HE-FST T
(F,+F ) Ax=AK

g F Ax=-AV
3d: AK+V)=F Ax
AE=F, Ax

Sl E et @it Sl 81 9H% 9 W g e &g
o ofdl @
E-E=W,

el W, STeRalt oret g feheft wer iR fofan e e e €

o ST fF Wi 9 f d T faem gy W R
F € S fF Wl 9w 7 T 2
5.10 vTferd

g1 hael T8 WA € gat el ® R Rt fig w
fera T femen T eftyg = ST ot et € TR
e %1 fohE <X 9 foran T 21 €W wEd € o af
IR &9 G e § AfE I8 ke fhdl 9o o =R
T % =g & T S € g 9% T W ds ¥ 78
AT | 37q: ITTaR 1 39 99-X § qRIfa w8 2
o & e T o et TG g1 fdt 9@
1 3fad wfed 39 9 51 fhe T WStk saH
o G ¢ o I § IRt s €1 eTa:
w

av t

rcertrer Sifert oh1 3tiea vifek o Ead A o ®9
IR e & SEieh THT YT i AR SHE B W@
B B, 37ty

dw
P =
di (5.20)

STl foree= dr ® 91 F g1 fohan 71 % dW=F.dr
BT 21 37d: drearforer wife w1 Frefafad geer 9 of
= L TqHA B
p=pr.97
dt

=F.v (5.21)

&l v drcafiies At © Sdfeh 9 F e
FE S S 1 Aifd wife ot W st a2
THHT SI A5 a1 (W) 3R e [ML2T2] 31 1W &

UM 1J s o aUeR Bl 21 STSREe vdiedl § 91 Soi
o Yadehl H W ek Yodeh <= dic o 19 TR iR oht
ek 91 (W) @1 TR 2
viferd <1 wgd U WISh 319 vt @1
1 3799 9K (hp) = 746 W
TE AEF 3T i HR, HiEEd s &1 fola e
1 T HI o AU Ig e 2
e g9 faga Sushtn; Se-faga oo, €t iR
Wit enfE @lied € o ed Heh ae ¥ SHEer HE
B ® | T 100 912 &1 ged 1052 § T forairare—sen
faga S 1 @ud w2
31 100 (3M2) x 10 (Ffe)
=1000 dE-%el
= 1 foamar "2 (k Wh)
= 10° (W) X 3600 (s)
= 3.6x10°J
forga-ii ! @Ud o foT god1, 95 kW h o Jermn
S @ TS wremoEan ‘i’ o AW ° gHRd §1 e
¥ fof kWh &1 &1 95 @, 7 6 sifer

b STTETUT 5,10 Fik TR FUH Fa s=EH
(forme_+. =nfs@i 1) 1800 kg €, W i
3N 2'm s 1 3= =1 9 GHH 21 4000 N
1 VT Sl ST T T foY e B fore i
T R Yaed —JaH IR 1 STeher a2 3R 319a
e o FHifT |

gor o W T I THqE 9a

F=mg+ F, = (1800 x 10) + 4000 = 22000 N
wwaﬁmwé\wmmamwwzﬁ

S &1 ST =Meul

3d: P=F.v=22000%2=44000W=59hp <«

5.11 ¥
qiferert | & Tfd (T | ufEde) w1 e H 2
iy & Wy g UE difae afvE s @ w2 S
foreht siifaer wepm o wfterfda =Tt erdl &1 Ssil-Heeqo ud
AT GEETOT o T THoh oTes SSEX0T §1 39 ST
T, g9 39 9l 1 S5 9 T el aReee, R
g FEd €,y ) Tl geti; S fafaas, area
I e e T HE U e Hewh 2 o1 B TRl |
SHIM 1 AR €9 H WA FHg I AT H|
M T T & s m, o m, € o wm
m, 4 v, @wﬁnﬂ%wmﬁﬁr@a { MY =T
#1 PR H §1 G T m, fer 1 58 F
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Y T 99 T H AR § s U &1 N 39
W H SHHE m,, TH EHHH m, | S forrmeeen §
?, Ww%a‘rﬁasloﬁﬁﬁamw%|

Heg o q¥ENd 5e99H m, 9 m, fafa=1 feenst | wfa
F &1 FH W TR gL, 399 i eI mron | Fafvea
a9 2

- m 1f
-
v,
Ii
. » //jel
m, m \\2 92 X
N
~N
S
N
m, s Vof

o7 5. 10 1ol 574 m, %1 377 R 5741 m,, | Hog |

5.11.1 TR T AT HIE
goft Gz o FehTa o1 et Yt A Frerd e € ereiiq
frema 1 Ry Ham 3w 3ifaw Ham o SeR g
21 38 11 YR @ fag fohan S weva @ | v 1 e
Tog H T d TEg T At T IR TRER & 0,
SToh TER Hel W uferde e w1 ROl € § | 37

Ap, =F At

Ap, =F, At
W& F, TR foe g0 et fie W stRifa o« 81 55
e F,, 7o fic gr1 g fife W oRifad ot 71 =g
o TIfd % g FEEER F = -F, ¢ | 98 g9
g

Ap, +Ap,=0
IfE o ez T At o WA wfed &9 ¥ wfEfdd &
W E @ off swie uRomm 9 €1 Hfe = w1 g
o Yok &701 W T € 314 Tl T4e W SARIfd el
3T, TR fie W fia e & auer Wy fawdia
faom o g

A 3R T 1t Tfast sl STewas &9

T wefera T @l B WU o SR 2Rt SR faepfd,
T 3R eafd Sea hid &1 SR TSt Soll b1 po
191 o1l o TR T H TR 8 S €1 3 S
A 5Tl i Strg arett ‘farm’ fom fordt Seii-arfa
ok STOT ST STHfA I SRR ol €, S faei i sTRfih
TfSt it 3R SR TIfast sl o aeR SR W HEE
el At o SR 3TeR el @l 36 YehR oF T ol

TR Helg hed ¢ | O iR At fopfa v et gt
2 3R A e Tz o v omeE ® W2 Wk T
% T 39 YRR o Heg o JUid: SRS Heg Hed
1 3o Srfafier Heed! feerfd SR R <@ i foerdt
2 oo faspfa a1ifers &9 9 w7 8 S © 3K urfys
s Sttt i w9 9 eafd 71 S 2159 "gfaa
FU H VAR HIg Fed |

5.11.2 TakhiaHa Goz
Hefgerm &H el qufa: stocamer ¥eg w1 ferfd @
7w 71 fe 5,10

6,=6,=0
my, =(m,+m,)v, (FaT T & frEm 9)
v, =y
r m, +m, li (5.22)
oz o Tfqst et i afa:
AK = %mlvi —%(m1 +m, v}
1 , 1 m )
= omuy —o vy [EHT (5.22
M — [ (5.22) 5]

:lmlvfi[l— UL :|
2 m, +m,

:l m,im, v2
2m, +m,
S foh STURTTHR ek eTedsR TR B

3T, T YA T i Rafd w1 312 e
€ | ST AHIeel % YA o WY 6, = 6,=0 TH W,
@ AT e T i oh eI R gEieR e R

m,v,, = m,V, +11,V, (5.23)

1°1fF 2°2f
mv? = mlvlf +m2v2f (5.24)

TR0l (5.23) SR G0 (5.24) § 89 9 F ©

myuy, (0, —vy) =myu, (U, —0;y)
YT,
U2f(U1i _vlf] :U12i _U12f
=(vy, _vlf](vli +U1f]
3d: Uyp =V +U (5.25)

=0 THE (5.23) § IReefid 0 W e W S ©

_ (ml _mz)

Uy = li

n— (5.26)
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_ 2myy,

L Vo = (5.27)

my +m,

Sﬂw‘mm' v, VZI}ETHTIW{mI,mQ, v}

o &1 B T 81 7 7 | 3T1ET, 376 Ui fereetor @ fagiy

Temeti o wfeent fehy 9 @ ® |

M 1 : A <1 S0 |9M €, AU my =m, ,

v, =0, v, = v,

ST/ e ST foRATeree H 11 el & 3R el oh el

T FHM, T ST hl SR S I HY ol 2

TIM 11 : AR TF fie &1 5o2mE R fie & 5omm

¥ 9gq otk €, S m, >> m,, 7@

ViP = TV Vo= 0

I g fEeR @l © Sefh ook SeTHM 1 o

SR € ST

P 3GTEXUT 5.11 a9l =Sl el Had : fohdl
Tiferte R o dormet =g (fafire &9 9
3 107 ms™) Sl 10°m s o 97 Tk Afd AT
e S =nfeT aifer ekt fa@e sifvfshan |
2 1 LTI o GHEnfeh 2oy | TAARAT
A o1 Fifehdl 3=d 8l SY| fig ifSe fof =g
Teh BeTch A1, S SSINTH A1 e foreht
SEHH =2 o S| o1 A s T 2, H Ty
TEg T H 3T TRt st Sott et &ifd T
1 1 T T g R ST (D,0) e ThiEe,
S =R W T B _ER 9 S P, e
FEAM € |

geT = B yRfaes Tifas et @

Stefer foress TMfHw K, /K, g1 fq=Treres Tifast s
FE R

f,=1-f (JI* HEg)

4m,m,
_(ml+m2)2
IUR RO i GHRT (5.27) 9 wfqeenfud sk
off genfyd fran s Hehar 2

:e,\zgaﬁméam,mfzmlﬁiﬂmaﬂﬁﬁ
f,=1/9, S £,=8/9 T 3Td: =g BT T 90%
Tl SAfEm H TEARG B S ¢l wEA % I,
£=71.6% 3R [ =28.4% Tl TIcifH, TR , TWen
G forel €1 M o Rl 98 TET HIET HE B Bl «

Ffs g1 IS o sTRfAeR e sifad o T &1 '
@1 ok SS9 T Y Bl UH GO Rl TehfaHg Heg
e Hiem Weg HEd 2| SR el Ui & fog 78 dwe
T R fig 1 &) a1 e formmeen & @ fe 2 &
5 W BT TR R, Afg SRR o qen sifam
a1 wh & T | e q gug fgferta wean 2

5.11.3 fgfaria wug

51 5.10 FEeR S m, | T S| m, 1 Heg
1 Torsl07 Sl 1 39 YR o o H 1@ Hor Hifea
Ted 1 < TaT U Wiew U €, o g A femedt
(x, , 4 % T = TR Wi s 71 S
T m, T m, o SAqH o T e o SMER W
e o1 4o SifsTT i o efifsTe fo 71 x-y Toae
| [T FelT o 2- ek 1 &IV Tg <9I € for wyot
g x-y GHASl | B x-512h 3N y-5eeh o GHIhTOT
= € e

(5.28)

m v, =mv,.cos 6 +m,v, cos 6,

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

A feafet § o8 791 ST & % (m, m,, v,)
T B oM: GO b UYEN, W @R oT i
(v, v,, 6,31 6,) = BIt & Saifsh TUN W HH
TR €1 9K 6, = 6,=0, B TA: THAHT g F
foTT wefietor (5.24) 9@ HT o Tl

e e FoE g ®

1 2 _1 2,1 2
5 MUy _Emlvlf +§mavzf

5 (5.30)

78 70 T (5.28) 9 (5.29) % 3@l Th 3R
TR 31 © it a1+t oft s Ire Tt e i
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1 U1 T o ToIT ek HiehTol 8 2| 37d: Y i
TA HH o foiu, =R 7= Ui 4 9 %0 9 %H T
SR ¥, W AT 6, T B =nfew) SereTome, i
6, %1 Tuieer wg=h i ivig Gfd H x4 9 y-o18
T T R HA ST "R g1 IR (my, my, v, 6)
o 1 A 9 B9 IHIH (5.28)—(5.30) T HAM Heh
(v, v, BT FrROT T T 2

21 Yo

b 3TTEYUT 5.12 A wlifee fh fot 5.10 ® fafya
Tog fafeme &1 T8 58999 (m, = m) 9l &
e o T gaT & Foraw wem i 91 (Suel) wEend
2 3R fgdta 7ic ‘wea’ el 81 faere! e
% T 6,=37° o IV W HM H Tt et |
el 21 Jel 9 e fop weg gearey © qen
T 3R Tl T Heweul T € 1 i 6,
S

o7 <o SO THM € 3T Tl W& o FEHEER,
v1i=v1f+v2f

iRt % I Ul 1 o HE W U il @

U1i2=(V1f +V2f)[@"1f +V2f)
=v,° +u,,2 +2v, v,
:{ v > +v,,” +20,,v,,cos (6 +37°) } (5.31)

Hfeh HHIg TR T SR A m, = m, €, TS St
o TLEI, g (5.31) W BH Wi Bl §

v,” =v 2 0,0 (5.32)

SR S FHIRT (5.31) 3R (5.32) 1 G HE
W,
cos (6,+37°) =0
A 6+37°=90°
oI, 6, =53°

oY fog B @ o6 <9 g9 goaum ok ) fie i
¥ s fer 2, youd yery wEug W 2 odl
g o UYEN, IF UH-SH ¥ GHRU g4 gU
Tfa | <

g g0 fasha T8 arel el oMMl W fa=ar &Y
R 9M o R g Tl i € e fie uw g e
F dl fawa ed TR B S @1 ARed, ok qel
faferre o @a § S o € B 2

TAR 3 Se | Hog aft e @ S & ey
T TR T H e R FR N g
TR T U G 1 3R 37 @1 2 19T 3Tl Hu1 fomdlt
TR AT AR eTrar e fehdt e o <ren < 21 =@t
W EAR T R HERA el § HEA gl €1 36 WhR
1 Sl i FeRT0 shed &) o o e feened o <t
T TITHM il 98 S7eh STR(Weh o, 377eh FHM , 3T
oIl SATHTY N 3ok olte B4 aTelt 3T fsham o e
w et B

HRIIT

1. FE-F9 799 o R, fFet fie &t ufds woi o fedd 39 W oW o aa ga fowan =0

4 2

K-K=W_
D, aﬁéwW&#W%W&(i)WWéﬁ@ﬁ?ﬂﬁWWWWﬂﬁﬁ?ﬂWWfﬂi
ésﬁgaﬁ{xl,xj}mﬁﬁ'{w%,sqw(ii)wmmwmvﬁmé,mﬁ@éﬁmﬁw
9 fordt U9 o 9y ¥ w@a: ol uRihe ferfd W e o ST B

3. THfaHE Wiel 9@ o faU gW Refa Fef BT V() Hi 39 TR IRt 9Fd ©

_ dvv
= —2
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EDCI V, -V, =J’F(x)dx
4. =k Fl-GRem & fagia & oER, A frd fis | weRka 90 W@l & @ fis #1 oo =it s
TR Tl T

5. m S % fHE FU F1 YA I GaE ¥ x AR W e Refas I Vi) = mg x et 2, et
SUE % WA g ok HHA H IRedd Sueoig 2

6. k Sa-frdis o form, foad fgem x €, #1 vy fufas st 8 2
Vix)= %kx2

7. < wew & few e fog qUEhd i g9 A-B foad € (38 ATie B &9 ° Ugd ©)A-B T afewm
Tl & 591 9F AB cosO B €1 0 GfEe A9 Bk s &1 FI0 1 A-B F1 9F Hfh 6 W FR FHar
% 3UfIT 98 UFTcHe, JOMCHsh 19 Y @l Tehdl €1 q URWl o SIf9l U i A Th |iEw
o RET qe SER GiE o UEd W% ok SfRY Wek % UAHA & &9 H ff #X Ghd | Thish Gieei

i,j o k¥ fou o Frefafad qe 9”@ TR

i.i=jj=k&=

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

aAfee e wH-faftwa qen faao feEal &1 9o w9 2

[M 1212] J W=Fd

T it K [M L212] J K= % mo?
ferfast =St VY M L>T? J Fl) = - %
it i E [M L212] J E=K+V
fa form k [m 2] N m! F=—kx

Vi) = 5 kx®
wifsr P [m 21 w P=Fv

p=

dt
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faemuia faua

1. g “fee e & 1 e ST ey 21 & faviy 99 a1 9l % 9qe 5N R fie @1 fafvea
fomonms & § fohU U wE H TR IeohE wEA AT (StUar wey I g Treddn S s =feu) |
2. o T & ww afw Ui B) TR ifaw AR eFCHS T ROTHS B Tehdl §, S gorEH SR T
TSl e atfew AREl 1 et fie o @1 v 99 gR fRan T wunerss @ ?
3. A % g FEuER, fRe @ fiel & 7o R TH-g@ W eifYd Sl 1 A g e R
F,+F, =0
W & well gR Ry T e AN wRe g TE e €, iy
Wy, + W, #0
iy, w4-FH4 7€ GT G & Gohal © |

4. Hefi-Hedl foredl 9@ g forw U #Y T qE ot BT ST TRl @ Sefh o i b3l FeRfd
FE A off BN OSSR 5.2 W A% W ¥, Wl wrE-wel yua % GE feefd & gam e wen @

5. HE-Fs THF = o fgdia Fom @ A T2 81 wE-sel gHg w1 e & it @ eifkw s
H 3@ S Geha B1 FE Sl o W& ok fagia &, Gl Sl & fou wE-wst g9a &t gewyol
Rome % w9 H HHeN S Gl 2l

6. HE-Fell yug gef e Bl ¥ on] et 21 38 SSigg WAl H ot oy e s wehar € Afs faemofig
fie W oMifyd a1 ol & uReved o D80 9a & 99@ w1 o Ffufera wT faen s

7. Gl e & oA frdl fie w1 ffs ool edw e fraaie o e ed @1 Seeond, R fie
7t forfae S forg o5 W g ot 8, T8 hee Wt ¥ 99 fhu e fig ) FeR e @1 S e
feorfast ot m g h 1 ferfa o feorfeet ol & fow 91 fag oot o g3 W foran o 21 fii o fore forgant
Ex] ékxz 2, forfas et & faw v fag, Srammm sormmE w1 ae fofq w fern w2

8. AR H e =t feufas el ¥ Heg &l eiar 21 S@eondd, weur o1 g R &k gy A fman wn
wE g AE ® R A € e @ feefaw sl 1 "o fRE o Wl 2

9. Tl WoZ % IRM (a) T & T&F &0 § e & ol TeE Fan S @ 8, (b) TS Sl wam
(SR Tz game & @) gug 1 guifid oF UvEi € of] g ? SR GEZ o Yeid &1 o faw o
Tl 2l 21 e W, G h ot S 7S faehd @1 S ® SR &7 o) o fAw we gE o qrdet ferrmrereen
o o S 2
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=™ A
V(x)
5.1 Tt oq W fordll o1 gm0 fop @ &1 1 fom wwe
Tewyul ?1 GEuEs waee R fefate o vl
oS € A RO on
(a) et =afom g forelt ¢ & & TR § SRt @t
* W g @ R H fwe mn @ 3 <
(b) 3w feafa o et 9@ g fowan T w V(x)=V(a)
(c) et aa 7o W freerdt g8 faet aeg W o v(xt
g1 e T @ A

(d) foreht Tea &fas qe W wHEEE 3 Q@ i e 4,_,_,7
TR W TMC T a9 g fman T w | v
0

(e) Torel omam <iierer =1 formmaen o @ & fou ‘ — %
g o gfauet o g fwa e @ E X

5.2 2 kg SoAHM i IS g% Sl ARG § fermeeen § 8, 7N
o ferelt &ifast o1t o 99E @ T A W i et 21 A y
1 TS T 0.1 §1 FreAfefed w1 Ree FT V()
R T RO i S ST |
(a) TFMC T & g 10 s ¥ e o &) —
(b) =901 E/ 10 s § R T wHE XE
(c) 99 W Fd 9 g0 10 s ¥ fohan wn w1 | .
(d) T F S wst § 10 s F e -0 a b x

5.3 o7 5.11 9 F© g feafast S-wel o 3= )
fau Mg ¥ O F F FeA FHfe-AG W HW gN FERE V(x)
#1 T ¥ e feerf ¥, FE @ a7 T, A w7 § 1y
i, o € T St o ferg, F T W ST A / ‘
Theh AT, w1 HI o =Aad e ot FEfera s
o U Hifaes Gl o faw & wifa fes fog 3 fefas E
Tl Tepfaal g @i

Sfloy
1
(ST
(ST
oo
bt 2

faT 5.11

Rationalised-2023-24



&, Tl A vifeR

5.4 T WA e Tfd wR © TRt w1 o feafas o e “V(x)
VI = ko/2 &, ST@l ke <ieteh o1 ael oo € | k= 0.5
Nm'& fau Vi) 9 x & 923 7% fox1 5.12 o fe@mn T
21 78 fe@rey % 9 fawa & efafa 1faam $a 1 St CERCETE EEEEE
el HUT i STAA B AT S el W 98 x=+2m
W ggEd 2l

5.5 frefafaa w1 sw G fo7 5.12
(a) Tordt Tohe &1 TR STERTT SSM & SR HYU o SN Sl STl 21 e % o SeRad S
ol fhoeh I W Y hi TE—ehe AT SR ?
(b) R g4 o =R @R wgd € <efgxig wmensl § YA ¥ WHROEE YHehq W g4 H1 e el
YHehg o oead Tl el 21 et ot geng ®1 "ol wen o el wo g TR T s I
B 21w ?
(c) geaft o =R IR =g & &fivl SgHved | ¥d gu

frdt M SwE # el ¥R-¥R agEvsedE
gfay (= % foaT € &9 = 7 7)) & fovsg

o 5 O R T o R T e
IUUE Yeell o HHIY ST € o ST =l | e 15 kg
gfg =i &t 2 ?
(d) o 5.13(i) | T =afa o109 w1 o 15kg w1
I TAHH WAt 2 m werdl 81 o 5.13(i) § (i)

98 3o € O T S W i Eied g =ed
Bl T ol W T g € R Sue g fR W
15 kg 1 So7HM ekl 37 € | Uiehe shifse
o forg fearfa o foran T = eifue © 2
5.6 TEl fashey &l w@iferd SifST :
(a) v IS Tl oot fohell a%g W oTeash i il € ol o i feefas St sgdl &5t /3Taiied!
& R
(b) freht awg gR1 =vr & fawg fru U % 1 gy gEen THeRT e/ ferfas et § a@ e R
(c) Tordit sgerr fehTd o et WomT-ufkede st &2 FehTa o @Rl Sel/STdle Sel o Siig o STIRHTA
gt 21
() Tt < fiel o srycameer gog o o Aivm@i, St g9z o oI5 T 9o ©; Fera 1 e Tifast St/
g gam/gd S €l
5.7 wSdaRy fo frefafad wed 9@ & o1 S9a| 3 3o & fau wror ot fsu
(a) Tl < fiei o woaey o o, woisk fis o1 Hom & ol wXferd @l 2l
(b) freht fie W 9 *E ff 1A o I a9 R T a7 W F, FwE F Fa et goq Wik
T R
(c) hfd ¥ Uk 5t o forw fordlt <% ou o, forelt fie &1 wfa & ffen man w6 g @ R
() fordt sy dog o, fret frem 1 sifam wfast ot s fast oo 9 g9 %9 e @ |
5.8 frfafgd &1 I e Yas®, HRO Fied T :
(a) Toreel < faferrd-Tial o yome o o, %0 1< & Gog &1 eeuEt § (3@ o G o el ©)
el TS Sl GXEE @l 82
(b) = T o frEt yomY Wug i oy eEty § o el (@ Fan Sk @l e?
(c) et sy Weg o foIT 994 (@) 9 (b) o foiw amuer S¥R A B2
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(d) 3% < fafera-iai ®1 feofast ol ohoel Sk gl o HeA, JUFRIU-g0 R R wdt € @ gog
eI B Al YA 2 (A i TR el ew e oh <R Wt o wa fefas el i e
W T, N et ffas st wh)

5.9 #E fig w1 foummeeen 4 2, o) ©Rol § UHfaHg fa S 2| 5@l e ¢ g W T owfw
ST
i) /2 (i) ¢t (i) 32 (iv) €2

5.10 T T9g oR vt & G o y9E H Uh @ Ren # wfemm 21 wEe @A H feRemd,
SFTFATT
() 72 @)t (i) 2 (iv) €2

5.11 et fie W faa a9a @t 39 fodt e gomelt o TgaR z - o1& o o7few fd & o fau are
feben T € S 39 YR R A

F=(i+2]+3k)N
Wl §, §. k PE: X, Y- T z- 1 o STIfN Ui WIS €1 39 O] Bl 234 o TRV 4 m &
T & Tfd wI ok fau Rty aa g/ fean e w@ fea s 2

5.12 fordl ofafter foreor wam & s soiEe OiR Uh W 1 GgEA e ¢ fSEH qed % i s st
10 keV @ 3R TG 07 o1 TIfes Sstt 100 keV &1 0 hiA-91 diomm €, Seldei a1 Wi ? 3! el
T ST A HITU (SARA BT FAE = 9.11x 103 kg, Wl &1 §99H = 1.67 x 1027kg, 1eV
=1.60 x 1071°J)

5.13 2 mm 521 #1 a6f &1 FE 93 500 m F1 F9E ¥ gt R Rt 31 78 oot oo S o e
e % (9 & vaF WY o wROT) SEd ©RO o gt Rt @ ok oret erfershan (Hied) =l
W FT A 7, 3R ITk 9% THAAH 1 ¥ A FA T T9 R G W ITHT AN F Ted 9 W
s o o e 9a g feen T e fedm gm 2 aft 9] w6t 9 gest 9 9ged W 10 m s
g el e § ufiiet 9@ g) e wn & e g 2

5.14 fgt T9-9= & *E 19 200 m s H TA ¥ Afers & G 307 H HIU S g Afaw AR o
THTHT G: IH A W ATH WIS el B S Heg W Gan e €2 U€ g GoAy € A1 A ?

5.15 TR 9o & ael W T K 99 30 m® AET FT U BT HT A 15 foe § € a1 31 AR TRT gedt
del ¥ 40 m T B R TG K1 & 30% Tl 49 g fepet fog wife w1 swEm feman e 2

5.16 q THE Siol- AT Th-g@ & Gk H ? IR fohell sorfed o9 W formrereen & ¥ g @ gue
ToIHM 1 IS O Siol-fofin, it R § Vool 9 HH ?, 9E gug Hl @) A g6 e
? @ gz o qvew FrEfdfed (o 5.14) § @ &H-91 9Rom gg 22

o o
1 23 % oy - @
o e =0y
__} 2
¥
%
=0 ——V—> (i1)
—~ &
e (iii)
14
3

faw 5.14
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5.17 Tl wlieih o Tiesh A %1, St HeaferR @ 30 1 &0 &4 @ 2, i S
WS R, formeeen § W@ g etk B @ ek © o Tk e 5.15
¥ yafyfa 21 7@ FITQ foF Heg o qven Mo A e S e @2
TieTehl oh ST 1 SUET Ity 3R " Wiy foh Heg wearee 2
5.18 Tl wiicrh o Tiesh i &ifasl sTawen ¥ il T | 4R wlicish &1 e
1.5m ® di et fag W e W et &1 = @9 2?98 g wn
2 fF st Rfas Sl 1 5% 9 o9 UK o faeg e el

ST R

5.19 300 kg ToI9M &1 FE <iell, 25 kg W 1 a0 fau g fedt woRfeq
W W 27 km h! %1 THEEE =6l @ TEAA 1 o qug g 9] o B
fordlt 8% 9 3 0.05 kg s! &1 X | fTohare? grell & w9l W s et fax 5.15

21 W & A et B % uvEnd el i A @ g 2

5.20 0.5 kg SoT9M 1 Tk %0l v =a x¥/? o7 ¥ Gl @9 d 3l & el a=5 m*/2s? 81 x=0
x=2m T% 9% foRemms o g 9o g fowan T« fwan g 2

5.21 fRd waT=aRl & e, @A A % g T Sk 799w F (a) A TG v AT § g o ofeeq
oo # Tt € @ ¢ IHa W THY [oRA el a1g H KA F1 S 2 (b) I kT AS St T g ?
(c) W ST feh TerTeraent ol i 25% Sl i T Soil § ®Rd #3 3d 21 I€ A = 30 m?, 3N
v=236 km h' 3R a9 %1 5 1.2 kg m® € o Scq=1 foed vifem =1 afeher sifs)

5.22 &I A oI5 HE FH & fAC 10 kg T %1 0.5 m & F9R 9 1000 9R IS ¢ HH wfow
5 U 91 SAEH I A= o H @IS g2 Sl aifad 8 Sl 81 (a) 98 TRyl 9ot o faeg faa
w1 H1 ® ? (b) AR 991 3.8 107J Sl Ufd feretnmy ufd wear € S foR 2006 & R T @ A
Fofl o uRafdd e S @ df g fhae S @e Y eem?

5.23 I TRER 8 kW faga-wifed =1 Susi *3ar 21 (a) forel &iftst @ae w g smmufad g ot GRS
1 3Td W 200 W m2 21 I 38 o1l H1 20% 9F AGGEF fOgd Sl § ®q=qRG fma ST gewn
2 @ 8 kW i fae =y o foru fohe &sihet 1 eTevashel Rt 2 (b) 39 &sihel i qor ferdt fafime
99 FT DA o ARG H HifeC
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