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(Ex.1) - A 5 Kg block moves with speed of 72 Km/h. its kinetic energy is.
(a) 1000 kg.m/s” (b) 1000 kg.m?/s> (c) 1200 kg.m%s’
« » <____solution >

\1ao
(3 Geo

?2kw[lq / L//lq (540 /S" C/JJ)

(&%)
= 20 w[$ W

(d) 50 kg.m’/s?
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(Ex.2)- A 5 Kg block moves with veocity of —\?= (61 + 8)) m/s. its kinetic energy is.

(2)250] (b) 400 ] (c) 5407 (d) 1807
« solution > >

— . ' ~| - B 2 2 Cr""“:;.p

=6 +3 f \*{I "p/‘é; + é? - "
N = 1o w/s =d1se =lo
™M=Tg k’b . L
=2 WY
2
1 =5x5() 22507

(
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(Ex.3) -  Which of the following bodies has the largest kinetic energy?

m \
A 3M A"
B 3M 2V
C M 3V
D M 4V
E Al four of the above have the same kinetic energy

A

< solution >
SUFPOSM\%_-_-?M \ kg 52 N=1w[s TKQ«&

(Ex.4)- A 8000 - N car is traveling at 12m/s along a horizontal road when the brakes are applied.

The car skids to a stop in 4.0 s. How much kinetic energy does the car lose in this time?
"

A. 4.8 x10*7 B.54x10'] C.12x10°] D.58x10"J E.4.8x10°%]
< solution > >
M =Foo0 _ 16 KS A/'/-‘-—_‘l_'_h \CSJ —>Y
q.& - B
= 2™ 2 : ¢
15 s paPalaqen 253706 5
\’2: (@) ' ‘ ¢
K, = J;_'w\\l:_- = ZeVY0 .
ple = k-¥ = -5.38X S
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(Ex.5) - As shown in the figure, if m = 5 Kg and the spring constant is 500 N/m, then the

spring will stretch a distance of:

b)0.147m  (c)735cm (d)9.8 cm

(a) 0.13 m
« <___solution >
S A Fx
F=tq4/ -
k - 5‘°°/V/W\ ‘% = ...kr__ » » ]

r:"&\%a
=27 A
’ - 500 = 0-09m =5xq9.9
_ = 9.3 = 4N
eI L Bt

Mfw By S\ S E ) e K sty
W70 — > Y et

i b <V
(Ex.6) - A force of 10N holds an ideal spring with a 20 N/m spring constant in compression.
e ale A,N¥ -
The Potential energy stored in the spring is.
A.0.5]) B.2.5J C.5) D.10J E. 2007
< <___solution >
1
= o~ lo ‘
F X e o520 TW () e
z onvliwm
K « =
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(Ex.7) - * A 2-kg block at a point 20 m above Earth’s surface its potential energy is

A.5]  B.25] C. 46J D. 392J E. 270]

< < solution > >
mz= 2 kz,
h = 20w

pd 2)(‘]-8 x20 = 392 O

i
(Ex.8) - Joule equals S J gl
(a) kg. m%/s (b) kg.m/s’ (c) kg. m/s? (d) kg m%s’

<<
«

<__solution >

= MA{;LUWE"AP/
U:v N w/\l\/\ Oé)\" ) o

Ky l;‘i ' W é k'g.mz/fze&ﬁ\i;

e

(Ex.9) - The basic SI unit of energy is ........

(a) kg.m /s (b) kg.m*/s’ (c) kg.m?/s’ (d) kg.m’/s*
< solution > >
A’S\*"\\v

W ~ .
(o ey = D5 ) B BN A\ o

U(wh — 7))
(Kpaifs) A8 i I,
(
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(Ex.10) -

(a) 9.25 ]

d

Work

Ladic

(kg.m%/s*) ( N m ) Jsall 4daa 4 (scalar quantity) 4pls 4 dml
F 5g8tgdag llaall o, -

R

2

a8l atitl
Jin o AoV avan ol aic]
W=mg (h,-h;)

O de st paliad B hia -2

48la (ja prigava o S5

net work (samug4S pall
W= Kz- KI

vy vy oe

{1 |
Uy o o S5
L )saa e e d Aal )
W=F.d

Aal Y198 540 Al (b oo

1
W=7k (% -x%)

W= = m (v;*-v;")

W=Fdcos O

s net work AU

Jaral)

o

m AS_all oy
T

d —»

Force
o—

If F=71+3j-1.5k(N),

(b)7.251]

v’
and S = 2i -

(c)5.251
solution

o
-

Fi 4345k
-\-35-\:26!:

ml T‘jl

", :??

vy A

w/

—

F actsona particle m making a displacement s.
3j + 2.5 k (m). The work done by the force is:
(d)3.251]

() 1.25]

A 4

- F:l = (m)-—-(q)-(3»?5)

- 129

<“\

(

T 3150300 0 oD
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(Ex.11) - A constant force of 10N in the positive x-direction, acts on a 4 kg mass as it moves

from the origin (0, 0) to the point (- 6i — 8j) m, the work done by the force F is:

(a) 60 j (b)-120] (c) 120 (d)-60 j (e) zero
< < solution > , >
—~ \

Fz IOL > —
Feeived | /= B4
- ) !
(,=-61~30
S 5 o= - "“60 O
d ‘.-'-Y'}_" z
- [} ) ’” Y. fooA
J=-6i ~3)) Q)}‘/gJ"*L}")&'P’&J{ el
W< -
w =7 |

(Ex.12) - A particle moves 5 m in the positive x-direction while being acted upon by
a constant force F = 2i + 2) the work done on the particle by this force is.

(a)201] (b)10J ()30 (d)-1517J (e) zero
> solution > >
j ] — -
=5
‘ w =\ ok
—
F =2 A2 ~
| ~ (o S
W=7
l
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(Ex.13) = Force F actsonabody m = 4 Kg initially moving woth speed Vo =12 m/s. The
force exerts work (W =512 J) on the body. The final speed .

(a) 22.7 m/s (b) 10 m/s (c) Sm/s (d) 20 m/s (e)2m.s
“ <____solution > _ —
M=% kg ’
v i3
N = l2w(s W:Jim(qzﬂ\‘\ )

w =517 ZW,_\"’-__\‘
No=7?

(Ex.14) — A force acts on a 3 Kg particle in such away that the position of the object is
x = 3t — 4t> + £ where x in meters and t in seconds. Find the work done on the object by the
forcefrom t=0 to t=4s

(a) 528J (b) 1017 (c) 507 (d) 528m/s (e)2ms
T

v

solution

A

=3t ~6t?+l3

a/\)\.};"_’/‘; .W:JZ-M(\'Z-'\‘\Z)

\jzg—g‘t+3t7—
2 2

'Cl:u:>\l\';g w ¢ | :-\27‘3(‘0{ —3)

=523 3
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(Ex.15) - A 5.0-kg cart is moving horizontally at 6.0m/s. In order to change its speed
to 10.0m/s, the net work done on the cart must be:

A.40] B.901J C.160J D.4001] E. 55017
< ~solution >
m=5 [ T 2
3 wJ = l21“""\(\11'—\\\ )
\1\:6 | $
\ —
\|L: lO'w\!S =’z"‘5<‘°° 36) (/[G\
" :77 - léo o) Clps, ="
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(Ex.16) — A 4 Kg block starts up an incline with a speed of 3 m/s and comes to rest 2 m up
the incline. The total work on the block is: (© =13°)

(a)6] (b)8J (c) 121] (d) -187J (e) zero

-« D

< solution >

\4

N, z 3w ]S
N, 0
'Wl:’-t-kfj

Wt © 77

OJ;*'L(J 2D e ey \”U’bﬂ-—ﬁ
215\

a‘/\)} }9-5 U] 2
M/a = —fg-ol ':-—was'm@-d =-4kQ.FGinl3). 2 =33
2
(Ex.17) -

A 2 Kg block slides up a 60° inclined plane for 1.5 m. The work done by the
force of gravity is

.........

(a)-14.77 (b) 25.46 ] (c)-25.46 ] (d)14.77
- —___solution >

v

A5
> 7

wm=2 \r‘s
F‘J =N

0( = 15 | //H:Z'Qp
- wJ = F-dQSQ@ \40_93 )‘
= wgsing - ol (Gsio) °"; et

az|8 )

= 2x4.8 Sixbo x V5 X(—\)
= —25.467

(
L

~ 0557999301 - &% 4 -ch-7-10 ]——



(Ex.18) - A crate moves 10 m to the right on a horizontal surface by 5 N force. Find the
work done by this force for each figure:

SR
| .,
* <__solution > >
© =80 o= 20 | @@= \ ==

w = F.deseg | w= Fdese = Fodese |z ds©
=5 xle Cos Yy :‘-6“‘7050

= O .Y -Ne)

= 5K lo (530 ~ 5xls Co330
- ”6‘33 :—4“303 5

T LA LTt s s
(/&/::O A, 3/..<;

\. -
(Ex.19) - A ball of mass 0.5 kg is dropped from a height 45 m above the ground. The work
done by gravitational force.

F—

(a)5] (b)40J (c) 107 (d)220.5J (e)1]

+ <____solution > >

=z 0"; kS %: g‘d'c"sa

P
h=4s5m =wy.h Gso }‘LES
Fo

:o-fKQ-c?KQS O=o
=22s.5 D

'_’l . . ‘ 1. ; Pt
A 22, s ol (4 W5 1e @ ) b1 x0d
— RN BT b2 Vit Cot PN,
(
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(Ex.20) —A 6 Kg block is moving horizontally at 6 m/s. In order to change its speed to 2 m/s,
the net work done on the block must be:

(a)160]  (b)96] () 112.57 (d) 212,57

<____solution >

(e) zero

A

-

M=G6koy |
\ 2 4
N6 s /=g (N
\J :2‘“4 5 2 2
“ I = Leb (2 ~6 )
Wit = 7
= - 0{6 J
S A L L N T VA VAR
Cini, by SV bt AV
(Ex.21) - A 1 Kg block is lifted vertically 1m by a boy. The work done by the boy is :
(a) Zero (b) 1007J (c)9.8J (d)981J (e)-9.81]
< solution > >
w1z \ \<'<5 i
d w= k. d Cos© &= 0 (
= | v F" T {C,\:lwx
;mg.c\l G5O | (
{
Z1Xq.8 x\ G50, ‘ (
. T
=493 AT
& v jg/g\;‘\:lﬁg}gb;wy ad fiu)’asb@%
b <;\' G .9 f”l,:(/’\a,{/' l (_)5\.9\(\»“./,%\,
Sro 7ol 8D T iyl F=hywy

L
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(Ex.22) - A boy holds a 40N weight at arm's length for 10 s. His arm is 1.5 m above the
ground. The work done while he is holding it is:

(a) Zero (b)6.11] (c)40] (d) 607 (2)90]
T

F.
>

o <___solution

“r=o Fzwmy , }'6‘”
d = 0O l o

w=F0:0
,CO:/)‘ Mu\ﬁ \&J\)J;)U-Dq)f ““‘ul.b.py
% Hu )onsgk\@«,fol‘)ulf\od T«b Vd

—_— X; Xp
(Ex.23) — A block is attached to the end of an ideal spring and A 2 -2
moved from coordinate x; to coordinate X;. The relaxed positionisat |B| -2 4
x = 0. The work done by spring is positive if: C| -4 -2

DI 3 5

<_____solution
t xY) oz vfucs e 2

&

oL e X)) =5x 2 (16-4) =" 29

aa

e R Y0 (4 16) = 125 e P
u/():»li]c(xf‘..xf):—-%x'z_(zs' —) = —-16 3 Mega @

(
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v
(Ex.24) - A spring has a force constant of 300 N/m. What is the work must be done on the

N : N - (el
spring to stretch it 10 cm from its equsl.lll_l%num position
26
(a0 (b)0.24J (c)407J (dy 1.5 J ()901J
< <____solution > >
= o X, = 1ot
\C: 2000w X ke " _
‘ - l 73
X =loCw S = K .
=0l W = L K3ee X 0
- ? l) ~ ‘ . s-
W b - j
i
—

=2 (-K) e uin bitse N @ o 57 tho o
w:~!5k{xf‘-7{‘) /’{OJMV)DM@

ety D,
(Ex.25) - Referring to the last question the work done by the spring is:
(a)-1.5] (b)-5.517 (c)-11J (d)1.87 (e)3.6]
< solution > >

2
L xzesXol = —\'53

<Q;Q
80 o S0 i N2 iy K B

@/J} &g\)J\_J\o}ﬁQU_A) a S oy 18 A1

—

—

(
.
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(Ex.26) - An ideal spring with spring constant is 500 N/m is hung vertically from the ceiling. When a
2 Kg mass hangs at rest from it, the spring is extended 6 cm from its relaxed length. A downward
external force is now applied to the mass to extend the spring an additional

10 cm. While the spring is being extended by the external force, the work done by the spring is:

(2)-3.3J (b)-5.5J (c)-11] (d)1.87 (€)3.6]
« <___solution > —
X =6 Cu + a o o
‘ W:'—\ikqu")(\ ) - X\ € Cm
Yo=lb Cwm S
K =500, =L x590 (0.16 006 2 ot
T
e I
=557

G W ALy i) SO 57 o 3
MN\/\/\/W

(Ex.27) - An object of mass 1 Kg moves in a horizontal circle of radius 0.5 at a constant
speed of 2 m/s. The work done on the object during one revolution is:

(a) 1] (b) 2] (c) 417 (d)16J (e) zero

< <__solution

v

|  —0557999301 - 95 i -ch-7-15 ]—



(Ex.28) - A horizontal force of 180 N used to pull a 50 kg box on a rough horizontal surface

through a distance of 8 m. If the box moves at constant speed, find:

1- The work done by the horizontal force. 2- The work done by the frictional force.
3- The work done by the force of gravity. 4~ The work done by the normal force.
" <____solution > >

——
[= 180w Jg .
! \ R

e
l:,;'::. [So NV < \ ‘ ‘
. ' \
Vs EvPes /oD 43w
F= e oy

———————

0 W =F-c Cs& (©7°)

cla’ox&%s% (oS O~ 4

';O/(fcf—a 3

- 218
@ Wj=~— K__d (e=1%) Cos 80 = I
- _laoxc? :’l(-itl-o S
@U/S = rg,d Cos® (©%) Qusqo=z

= O
@ %"Ef’d 50 (@=%9) Qusqo= o

J——

- o o >
! u 2 42) 'y,
__//'L%UJL—), (&’:\O)/)/""di \WU’)
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(Ex.29) - A man pushes an 80 N body a distance of 5 m upward along the rough slope
(1= 0.25) that makes an angle of 30° with the horizontal. The force he exerts is parallel to the
slope. If the speed of the body is constant, then:

(a) The work done by the normal force is (b) The work done by the }m‘an is
(c) The work done by the friction is (d) The work done by the gravity is
« ———<___solution "> —>
< v U as /‘ = 0< ?\ Q

F = Fe awgsin® Cﬁ?“”‘)

=My a5 ) +*j$;a¢,9) :/‘mj(’”ﬁ N
273 + o BALAN

= 5F-3I N <

@(&/:F:.o{&:sa (e:q‘))

A
-~ O

@ w=F dme (229
= 57.3x5 Cso =206:57

@Quw=F.d Gso (619
= ~17.3x5 =-d55 T

@) =fugdsing)  (O7189

=z —~30X5 Sin 30

= — 200 3

[
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Power
Rate of work done

Ghaall o Ll sy (scalar quantity) Asld 4S5yl
h p=horse power =746 W - Watt (kg.m%s*) (J/S)

< 746 +
hp 746 x | Watt

»

OB V Ae s & mie auan (e F 348 i Ladic

P=TF.v

Z.G}Jl‘gsﬂlqgéldw\.ﬁgﬂ

5l g1 53
de yuall oladl 95 68l oladl 4y ol W dad o 5 y23ll Ao adied
3l () 5S3 P=FvcosO Ol G
4} 0 ’_
\
90>0>0 =90 180>6>90
5)43“,&51!O‘C.E_L;—M‘Sjuyadgdﬁ&usdns‘g
A3 (o ya
W
t
/ P

ALl U;‘/?, Aedly = by J&Q fd OJ‘-:-‘/

S5
Oy ‘e
Lhr - ag'z:
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(Ex.30) - A 10 Kg block lifted by a force F a height of 10 m in 5 minutes at constant speed.

Fin the power of:

1- The force F 2- The force of gravity
“ » solution > >
wfo[daso oo  |Oiey
~ ' . o/
=wgd F—: 'E" "% FKAK “:3
ué'zlox‘l"?xlo =q8o0 3 lol, CVL“/:‘:‘)) ‘ Y '(‘l\:'(a\«
P & - 33 _ . > R
C _';::- = 33 W YP
W, - =(3 |
azhed @ @=0 | g
z-wyod = =930 3 y;
. =18 _ _ ,
- 00 3 3 U./ Q\M\Ma/ \ o \:_-) m,)

(Ex.31) - A mass of 100 Kg is pushed across a rough horizontal floor at constant speed

of 5 m/s by a horizontal force. If px = 0.20 at what rate is work being done by the horizontal force .

(2) 50 W (b) 9.8 W (©)392 W (d) 980 W (€) 400 W
> - solution > 41; >
C‘?Kk&/" s r_’ ,-—“ﬁ‘
=
.
,rgfk_:./uw.,c} ATt
A
z 0L xlsokq.> =196 4~ Wo,
~ o
]:—':M6 v fl:‘_(’l;l(\;;ofgi)’d)i}_égg‘\)
N ¢ 5"\«./5 N WQ&
=V Qs O

=196X5 50 = 9fo W
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(Ex.32) - A 100 Kg block is pulled at constant speed of 5 m/s across a horizontal floor by a force of

122 N making an angle of 37 above the horizontal. At whcg rJ:t’e is tl‘l’ej a)ppl%e(; ‘t%?ée doing work
(a)487]J (b) 487 W (c)610 W (d)6101J ()0
< < solution > >
m = lov |cy
N=Sw(s \ p-= LN @so
Fzletw = 122X5 Cos3E

8237

m_/\_/\/)

(Ex.33) - Wattequals

(a) kg . m/s* (b) kg.m?/s’ (c) kg.m/s’ (d) kg.m’/s*
“ <____solution > >
2 -
t s ] 5. s2

will™ = \‘5'“%/93

—

(
L

~ 0557999301 - %3 <45 -ch-7-20 ]——



(Ex.34) - Kilo watt hour (KWh) is the unit of
(a) work (b) force (c) power (d) mas

< < solution >

v

/w&a)%\,, uewo«svwsw X wh

3RS0
I([_Ajh ~ leoo X 3600 w-$) 5 =wW-S
- 6
- 3exle w =SS

(Ex.35) — Horse power (hp)=

(2) 1000 W (b) 100 W (c) 746 W (d) 476 W

<
-

< solution >

§\.(/\0bd\ ST e o
g 7’J~/9~9d/,’{9 ~
U7 7

7@5 w

7:___?_

\4

[
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(Ex.36) -A force F=41i+3 j (N) acts on a particle of mass 3 Kg. At a certain instant if the
velocity of the particle isV=-=2i+5 j (m/ s). What is the power at this instant

(a) TW (b)-7W ©12W (d)-12W
“ ~ <___solution > >
_ ' ' .
—2by 3 =
F b p = 1. N
NV = -2¢ +57)

-3 x5 =~ FJ

& LY At L ,«—”
(Ex.37) — Which of the following groups does not contain a scalar quantity$

A. velocity, force, power B. displacement, acceleration, force
C. acceleration, speed, work D. energy, work, distance
« <___solution > >

/\74"‘/\;&2 L/\NQ\&‘?‘!)

Ch—3
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(Ex.38) — At t =0, a 2 Kg particle has a velocity of (6i + 8j) m/s. At t=3s its vélocity is
(41— 3j) m/s. During this time the work done on it is:

(a) -7517 : (b)41] (©)-121] (d)-4017 “(e) zero
“ ; < solution > ‘ >
N, = o ws o
A \ -
w = TN, N
Nz S e »
w20 = 1y2 (25 ~l0)
- ~75
t=2 S

—_— T T

(Ex.39) — In the previous question, the average power during this time is.
(a1l] (b) -257 (c)-121J (d)-4017J (e) zero
<___solution

w:-?gj/ p e/

- C
L =3 S 75

PAP) 3
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| Checkpoints — ch -7

C.P-1

Vi V2 K ( c )
P-144 ( supposing m=2kg) W
K,=0.5mv,"=9J
a -3m/s | - : Decrease W=K,-K ,=-5]| negative
2m/S | g = 0.5mvy’= 4] 27k gative
K= 0.5mv;"= 4] il
2m/s K,= 0.5mv,*= 4] 2-B7 —
C.P-2 X; X5 W
P-151 ( supposing k=2N/m)
-3cm = 2cm =
* | oosm | ooam | WErOSkGH=5x107) (positive)
2cm = 3cm = : -
b 002m | 003m | WE-0Sk('x’)=-5x10"J  (negative)
-2cm = 2cm =
' _002m | 0.02m W=- 0.5k (x2x,") =0 J ( Zero)
W=0 (Sl e A see LYY Jad JAY 4y yilall 48 jall 83558 all 3 63l () g el (30
C.P-3 .
P=0 (P=W-=t) S g b 3,08t 4 il g
P-156
N
HY A
C_ﬁ[ E____";
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