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(Ex-4)- The basic SI unit of forée is: (where F = ma)

a)Lb b)joule  c)kgm/s d)kgm/s’ e) kg

] #
i

(Ex-5)- The unit of aceeleration in ST unit is:
a) km/s b) m/s ¢) fi/s* d) mi/hr e) my/'s’
(Ex-6)- The prefix of the kilowatt value is:

a)mW b) W c)nW d) kW e) uW

13 sediall Buvtigh JIKAYT e analls dalisdl)

Jsal Al aaal
Circle 3y mw:
A square e } -2
Sphere 3 41172 % o
A cube e 612 .

(L= alall J gh) 5 (r= kil caal) 5(3.14=17) - ¢ua

I-Length (n=1)

(pm)’_ ('  (umy
x (1072)" C (10%yn X (1000
n
(ﬁ)ﬂ\ \ l x (107" /(mm)
+(3.28) \ —
n
(inch)n— + (39.4)" —» (m) T < (102" ~(cm)n
'\ .
X (1610 )" x (10707

(mile)" _— (STH) ~~ (km)"
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m= milli = 10~

1= micro = 10

-¥

n=nano = 10"

p="Pico =10"

y -
Lﬁ} Lnd

(Ex-7)- The value 5 gm is equal to:

a)5x10°m  b)5x10°m  ¢)1x10°m d) 5x10°m

(Ex-8)- A man has a!\ﬁéight of 120cm. His height in meters is

a) 1.2cm

e) 10°m

7

6 e
\e X ot s S S

b) 1.2x10”m ¢) 1.2x10°m  d) 1.2m

¢ Solution

\oo

d\s({m__;uw L_fgc‘w.

o o JSN

e) 120m

wJ:yS‘)\’



II-Area (n=2)

(12) cosbnr O S5y IS (05 ol ol al i piinss Ll A lonall i g g i

Cm? —=0° m’ (Jshll iy piye (b daluall cliay)
(Ex-9)- A square with an edge of 1em has an area of (area = edge”)
(@)10°m> (b)) 107 m? ©10°m®  (d) 10" m? (e) 107" m?
SOI—UtiO_n NI, N
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(Ex-10)- The area of a circle of radius R=45c¢m in ST units (if the area of the circle is given by A= TTR?}is

| Cut

1}

MAA

e
isj' 3

(a) 20cm®  (b) 10m’ (¢) 40m> (d) 0.64m’ (¢) 5m

Solution

gy TR

=3.14 X(f{l'j—)i - 6 %00-0 C'W\z'
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(Ex-11)- The area of a square of 10mm side length in SI unit is:

(a) 10*m? (0) 10°m* (¢)10°m?  (d) 10'm’

[0 vaw = v
2.

H _ (&.Q{} }ooco

(e) 10°m?

(Ex-12)- The area of a square is 100mm?. This value in SI units is

(a) 100™ (b) 0.5m*  (¢) 1m? (d) 107 m?
Solution
o 5 doo
1.
} OO ww

- $o}{( ) wm

- - & 2.
-~ o Yu

(¢) 10m?
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(Ex-13)- A cubic box with an edge of exactly 1cm has a volume of (volume = edge’)

(a) 10°m’ (b) 8 x10° m’ (€)2.7x10° m’ (d)6.4x10° m’
< A :
Cato - 2)y 1 3 1
\"-? - @‘J”) Q\ _&_)__) '\\\-3
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(Ex-14)- Volume of cube V= 1.84 inch® if 1 inch = 2.54cm. Find its volume in Sl-units.

(a) 30.2 x 10°m’ (b) 30x10°m’

B

- 3
~N = [.3¢ lweh

(c) 3x107°m’

1)

2
8¢ (2-5¢w

3o Cw?

"

Y)
W
0
a—
o
~—
H




- -1

e tilas “w“' -V
(Ex-15)- A cube of edge 95mm, its volume in ST units is:
(a) 95m’ (b) 0.95m’ (c) 8.6 x 107'm’ (d) 7Tm’
Solution
b)
N =985 ww )
3 )
~ (A5%10" w)
-4 3
= 8-6Xls ‘ti/’_\wMw#_“__Mf/”_*#w____“,,,_\\___,,,_Qﬁﬁ_,,
=10° 3,
mg =10 N kg ¢ 107+ g

(Ex-16)- A gram is equal to:
(a) 10°kg (b) 10”kg (c) 10kg (d) 1kg () 10™'kg

Solution
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(Ex-17)- 10mg=..... ng

(Ex-18)- The one Kilogram is equal in term of gram:

a) 1000g b)100g  ¢)10%g d) 1g ¢) Zero

3
Koy = 107
MM W
L o e
5>

(Ex-19)- A man has a mass of 150 kg. Convert this mass to grams.
(a)1.5x10°g (b)1.5x107g (c)15x10°g (d) 150g

| Solution

3
150 kg = \goxle oy

S
=l 5klo %\
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hr _-min

x 3600 (60)
T e
/V S A

(10%) (24)x(60)x(60)x

ms -~ ™~ day
) s,
(Ex-20)- 10° milliseconds is equal to:
(a) 10°s (b) 10 s (c)10s (d)1s (e)107"s

—

\oo wS m—atcaxr‘i S = oA D o (.);)/
- {»:3\ @ MRS |

(Ex-21)- 10min= ........ S
(a) 10 (b)£00 (€) 0.1 (d) 0.01 (e) 0.001

Swin = loXbs S .—.éoas



VI-Velocity

Km/s L m/h

x 1000 VT
' 3600
M mis e

—L ¢ 1000 = Z)

_ 0 3600 1%
m/min x < km/h
W o . e i ™
_,f"-m..‘s) e

~B

(Ex-22)- A car is traveling at 20m/s. The speed of this car is equal to:

a) 12km/h  b) 10km/h ¢) 72km/h d) 20km/h  ¢)5km/h

(] - {8 |
Co™mfs = 20 = ufh = 72 kewfy

2) 5 s éw UQJ % ;wf,/}?
(Ex-23)- A car moves along a straight horizontal way with a velocity 120km/h. The velocity in ST is:

a)33.33m/s b) 20m/s ¢)3.3m/s d)1.5m/s e) Zero

(20 k[ h = 120 f; =33:33 ~|s
|
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(Ex-24)- A car is tra’;’eling at 25km/min’. The acceleration of this car in SI unit is:

a)20 cm/s”  b) 10m/s”  ¢) 40m/s? d) 6.9m/s” e) Sm/s’

olution
25 G - 25X [000 W 2.5 fleowe ,\A/ 2
.1 - z - 5
WALy, (é‘o %) 36"’0
:6‘01 \K/gl’

VII- Density

103

g/ml»—%kg/m‘%(— — g/cm’

e
= \W
(Ex-25)- The density of water is 1g/cm’. The density in kg/m’ is:

a) 1000kg/m> b) 10kg/m®  ¢) 100kg/m® d)10%kg/m’ e) 1kg/m’
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(Ex-26)- The density of Iez’fg is 11.3g/cm’. This value in kilograms per cubic meter is:

o

a) 0.13 kg/m’ b) 1.1x107%kg/m* ¢) 11.3kg/m’ d) 11300kg/m’ e) 1kg/m’
—CSoluioiy

3
9

TR =113 Xle kg lw?®

= [ 300 k‘f}i’“‘-}

Ol alaaiuly Claagll (ax (3lELE)
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(Ex-27)- Given A=B’C” where A is in meter square and C is in seconds. The unit of B is:

(a) m/s (b) ms (¢) m/s* (d) m/s’ (¢) m/s*
2 L
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(Ex-28)- The speed v in m/s of a car is given V=bt* where the time t is in seconds. The unit of b is:

(a) m/s’ (b) ms (c) m/s (d) m/s’ () m/s”

Solution

=l Y

(Ex-29)-1If x = kt® where x is the displacement in m and t is the time in s. The unit of k is:

(a) m/s (b) m/s? (¢) m/s’ (d) m’/s (e) m/s’

(" Solution

-
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Ch-2
Motion along straight line

Sl 1 o 3 cladladlly A8L5a0 L)

’
L \/ 4 4
Vertical Vo initial velocity x  distance m ’LZ}
¢ 2 kel e |
y Pl Horizontal
adludll
e shiall v final velocity ~ [(m/s) |a  acceleration ~ m/s? | X-Laldeshicl ddludim
v ¢ -
Ll Y &/‘" ‘ < -
v m
Ve  average velocity t Time S
gt ot if)




Motion in a straight line

piiene b (2 45
ials clathas oY

X= position teimse (Jaa! A e 22d)) (m)
v = velocity isyem/s
a = acceleration gl m/s’
Va= average velocity o Ao sie de pou
a,y— average acceleration Jaugie g5l

= initial velocity A5 Aoy
Ax = d= displacement ialy
Start from rest =v,=0 S 5 Ty |
Come to rest = v=0 (S prpeal
Dropped = vozé i
Highest point = maximum height = v=0 Pl peadl Al e

: pad} igy &ig.ﬁ o]

%h;mﬁwwkﬁ(ﬂ

(ool e a3 ol Instantaneous ddsal 05S55) el A 8aa v 5 x 05 Ly

f"“"““‘”lr*‘“ 1
L__MSA__! ! J»LS.:———-————}

V="

dx
dt

dav

gy

dr dt dt
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S peall An DA 1, 1, 0 i) 358 P8 :Alisale

the average acceleration the average velocity displacement
=hv v =BT Ax=x,-x,
-k L -t

~
(Ex-1)-If t; = 2s and t, = 4s find the average acceleration when the velocity changes from
8m/s to 12m/s.

(a) im/s? (6)333m/s>  (¢)5m/s? (d)2m/st (e) 4.5mys”

Solution:
E/ = 2 S
6‘2.‘3&1'8 N Ny _‘_3'_:__{“__: _C_f—_ :2.%\1‘:‘
a o< - _ 2
aN t ¢ (A
N = Ew s T, ¢,
N 7 7-‘2'“,5
et ez Sy
(Ex-2)-The velocity of a particle starts from the origin as V(l) = (3" + 5) m/s. The
C,-L.__..»

acceleration of the particle after 2 seconds is:

(@)6m/s”>  (b) 12m/s?  (c) 18m/s®  (d) 24m/s? (e) 30m/s

Solution: »

S YR

L | =&

()\,. \,&;u/,od C =2 ~* u\"ﬁ’“(‘" wolien M é ‘)/; >

N =3+ 7
~rN

V)t . .
Lo = 6T _EP, = 6x2 =1 ws

& =2+
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(Ex-3)-A bicycle is moving along x — axis according to the equation x(t) = 2t + 3t°

2Ny A

where x is in meters and t is in seconds. Its instantaneous velocity at t = 2 sec. is:

(a) 14m/s (b) 26m/s () 32m/s (d)m/s  (e) 38m/s

Solution:

. . " ~ " ’
(/EJ\}‘NJ}J[\/ Iy (5 X Ll Ve

—
—

o0 \ X:Q--( ’*Btt

9 \
J =2 +6C @%\l:z+6ﬁ:f¢m/s

=Ly & g A
(Ex-4)-The initial and final positions of a particle along the X-axis are -3m, 10m, then its
az V53 vt lo X Xy
displacement AX equals:

(a)+7m .(l';») +13m (¢)-13m (d) -7m (e) 4.5m
Solution:
DX - y _x Y o= lowm
(/‘Q\'ﬂfl N k
)(\:»3 YA
= \o ~ (~3)

* 0557999301 «

/
.
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(Ex-5)-The position of a particle along the X-axis is given by X = 3t’ — 2t* — 2 where x

: : e Wt o :

in meters and t in seconds, the average velocity of this particle in the time interval from t =

1stot=3s1s:
P

(a) 13 m/s (b) 10m/s (c) 31m/s (d) -10m/s

———————.

Solution:

N A S R T

)(;:3'[‘2'('2 ==t Xa — X,
3 Z \X \J"'” T,-t,
X, =%3 ~2.3-226lwm “
7 = - g1 -C0) = €2 =3 1w/
! - 2.
23 >
1—-

(Ex-6)-A car moves along a straight line with velocity in m/s given by V = t%-16. The
velocity at t= 0 is:

(a) Zero (b) 4m/s (c) -16m/s (d) -25m/s (e) -9m/s

Solution:

2NN 5 20 e, e e Dol
Co bt el Lo Q/u«wy\)




(Ex-7)-Referring to the previous question, the car stops when t equals:

(a) 5s (b) 4s (¢) 3s (d) 6s (e) 2s

Solution:

¢ ; :
'/@'P-.)'J>UJ{V}L-) vi N=° Y

5o et Ly
Eﬂ(-;g I a4 dd"/«
-\\lf;t?,.,/é; B

o=C-h D> t=l6 => 7268

/’___/\_/\/—\_/\_,/—\__/
Jéfj\ &Q/\

(Ex-8)-The instantaneous acceleration @ is given as:

d

dx d  dx d* dx
OF= ®LE ©LE @l

dt dt

Solution:

¥ A 2l R 0 A g,

L)é}\)\ 5,

(Ex-9)-The instantaneous acceleration @ is given as:

d* dx d dv dv d dv? , d* dv
(a) E;f(;f;) (b) EI'(*C}?) (©) e (d) ;,;(—C'I—tz—) (e) ?d—t}"-('c};)
Solution:

N e N Y szt o QL_./J\



a=0 g lall 5 Constant Velocity 438 4oyl cul 13— 1

5o AR Jat aaly (538 aagg

(Ex-10)-A car is traveling at constant speed of 30m/s for 3 S:

(1) The acceleration of the car is

(a) 0

| (b) 3m/s” (c) 10n/s> (d) 9mv/s?
(2) The distance after that time is
(a) 90m (b) 50m (c)33m (d) 27m
SR
‘ Solution:

- 7 .- v '
0 eze fcTlordAT Ll

-
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(Al e 4) <l ¢ )l B yatie Aol clS 1Y) -

( %670 (= 3l Ly i) cVolae 3e 2ag Al oda 3

(I)v=ve+at (2)x=v0t+-;—at2
BG)x=vt- %atz @x= .
(5) Vi =v> +2ax (oI5l s3es JBall Jad Cllaes 5 3gmg (30 )
rladle
(1) Deceleration 3hls  a(-) (2) If acceleration is constant then v,, = YT Y
. ] Adlcall .
(3) Speed Lokl doydi = dzsfance ( _?-_:'ST ) Gl mge g
time e "

e displacement YEREYL . . . .y

(4) Velocity el Ryl = ————— (5~ ~(cllaVhilae o) Al s A 05 5)
inie

W*/

(Ex-11)-A car traveling at 20m/s is 30m from a Wall when the dnver applied the brakes
{}/4’ e (‘ e ' L //-/ ot pnd
The car hit the wall 2s later. How fast is the car traveling when it hits ‘the wall?
ek
(a) 5m/s (b) 15m/s (c) 8ms (d) 10m/s (e)0
Solution:
\Jb’»‘-aawxfs _ N +VNo T

X:%D\M ¢

t=25 | 3°° i/g}?f—*/

\j:)’) o= N 420
N = 330~-20 = \Q\"’}ls

So

[omls Sev - a;;[{u,zqt/’x/‘c:yﬁﬁa,lfdx Oy

-9.
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(Ex-12)- Startmg

of 280m. If the car speed at the end of the distance is 70m/s, then its acceleratlon is

~— O

e~V

L,/

f’at R

from rest, a car moving with constant acce eratlon covers a distance

, Ly

(a) 7.54m/s> (b) 6.4m/s? (c) 8.75m/s*  (d) 10m/s’ (e) 9.8m/s>
“
q ottt 'y"d) Solution:
\] - W L
° \11 =N, x2aX
X z2dowm . 2
2
LN 7. _o©
N = Zowls 2 X 2x 28 o
. c._a./«“, 4 f"/; ,-:-"-’L.—a-v
(Ex-13)-A car has an acceleration of 1. 2my/s’. If its initial velocity is 10m/s, the distance
) 2 AR QL_./«" ool :
the car Covers in the first 5 sec. after the acceleration begms is:
(a) 15m (b) 25m (c) 53m (d) 65m (e) 44m
Solution:
o= r2 2
. X =Nt + é*a t
= 6 2
zloxs +Lul-2xf
N = lo
X = 7 ? = 5 5m
S

-10 -
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(Ex-12)- Startmg from rest, a car moving with constant acce eratlon covers a distance

C_/ \_../‘J
of 280m. If the car speed at the end of the distance is 70m/s, then its acceleration is:

(a) 7.54m/s* (b) 6.4m/s> (c) 8.75m/s*  (d) 10m/s? (¢) 9.8m/s’
QM « Solution:
Ny= o | \rl:\f:‘ 2 aX
X z230wm - ?2 N
Nz Zowmls| O s e
a =22 = .75 w[s"

(—"‘/_,“/ A fa.//; r_'_au
(Ex-13)-A car has an acceleration of 1.2m/s” If its initial velocity is 10m/s, the distance
) 2z AR &{M o b
the car covers in the first 5 sec. affer the acceleration begms is:
(a) 15m - (b)25m (c) 53m (d) 65m (e) 44m
Solution:
o= 2

t Xﬂ;\jbt,{.,é-atl.
=Y 2
=loxs + L2 x5

X’?? ;»:65—”77’1

-10-
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(Ex-14)-A car moving with constant acceleration covers the distance between two

§ o~

— cc,l.)
points 60m apart in 6 seconds. Its vef(‘)gi/ty as it passes the second point is 14m/s. Its

velocity at the first point is:

(a) 4m/s (b) 2m/s (c)6m/s  (d) 10m/s (e) 8m/s
Solution:
Ny 77 ; Nlwys
X = 60 WA "\i Sow ‘é
1-=6 X = XX ¢ e
[
AN [ PRy § 4
Z° 2 2
N,=7? ,é/o - [% Vg /é/

(Ex-15)-An airplane travels 280m along the runway before taking off. If it starts from rest

moving with constant acceleration and takes off at speed 60m/s then its acceleration is:

(a) 14.5m/s’ (b) 6.4m/s (c) 8.75my/s’ (d) 10m/s>  (e) 4m/s?
Solution:
- pA

s 28 w s N, X2 ax

’\{a = 9 2
\11.. \lz Lo — O

N = 6ows ;s —— =

2 X 2 x2380
Q=77

-11-
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(Ex-16)-A Car travels in a straight line with an”initial velocity of 2m/s and an

acceleration of 2m/s%. The distance travels in 4s is:

(a) 36m (b) 40m (¢) 24m (d) 28m (e) 32m
Solution:
N =2 w/s ¥=NT +Lat?
oh
o= 2fg ~2.4 +Lx2x6
t=¢4s :f—&!(} =24 M
X=727
N x t .

(Ex-17)-A car, initially at rest, travels 16m in 4s along a straight line with constant

acceleration. The acceleration of the car is:

(a) 4m/s” (b) Sm/s> (c) 6m/s* (d) 2my/s” (e) 3mv/s?

Solution:

Z
%,
n n
o~ G
g

12-
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(Ex-18)-A particle starts moving from rest with constant acceleration. After 1 second
~J]
its velocity becomes 12mys. Its acceleration is:
(a) 12m/s> (b) 6my/s’ (c) Zero (d) 4m/s> (e) 3m/s*
A
Solution:
‘\} o —~ O \I _ \IQ 4o t
t=1€
- EX._'\_\E_S_ — \2 ~9Q
J o 2w ‘ =
\
oz 2D
= 12 W/ =

(Ex-19)-A car initially traveling at 24.6m/s may be able to brake with a deceleration bl

| ~ =
of 4.92m/s%. The time it takes to come to rest is:
(a) 4 sec. (b) 6 sec. (c) 5.5 sec. (d) 7 sec. (e) 5 sec.
Solution:

’\Xm:’ ?J(_{,éw{g \]::Qo —%Okt

Q:-—C,»'C{Z w\(yl O:’Z(,L»ﬂ-f-'(/_'q’&t

M)L—/OL’/ \
. 7 6.6

VA INTIY _ -
t- T 75 <

}

-13-
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(Ex-20)-In 2 seconds, a particle moving with constant acceleration along the X-axis

goes from X \= 10m to Xzﬁ 50m. The velocity at the end of this time interval is 10m/s.

What is the acceleration of the particle?

(@) -10m/s’ (b) 15m/s” (¢) -15m/s*  (d) 20m/s’ (e) -20m/s’
A
Solution:
&::&-X\26340 X Vt—*”&iz
:t;O\M
o =20 —2 &
t =2
’ D = —~2 A
J =low(s z
C~ = Lo . —-("5“/5
=797 wc
Free Fall
Mmﬁ{\w& _).ut.: “iad Ay _)X ‘\S):.“
9.8m/s’ sty Syl olate & 5Ll ddigats
L wﬁ*ﬁa
+9.8m/s? _98mis v
Sos Mo pmeall s gliif gl vio f Japsgll dlla 3
@*‘A\ {

-2« a y « X)) Jhasad m&nz\s)ﬂa\uwwﬁ 2 A s ¥ alea *
& &
(Yo=0 e 3l Al st (55505

(v=vo-gt @y=vot-3 gt @) y=vi+ gt

v+v0

4 y=E1ly, () V=vo —2gy

-14 -
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(e)5ell daglia Jlea) i) Al ol

GsSs 535ls oY punll A5 a3 % 1S i ol A s 3 ®

V=0 g i) aadl 2 eyl (1) Vo =0 (55 dropped Ll Al 3 (V)
at highest point = at maximum height el 5 15013 Al 5Bl agie gageiy ¢ v (Y)

Aol A Sapell 03 = g W) e gl 005 (Y) |y o Al (3585 Lt Agllaa v oS 13 (¥)

ki gl e Y deydl s (V) -Speed s i 4a505 Velocity
ikoa g ol Akasdl edd e Jau¥ depell jhie = Vo # 0 gl thrown down alla 3 (£)

NI

:V';Vo-p}’ )

V+ Vot vy,

~NyR o
” f"

C it e “.'3

(Ex-21)-A rock is dropped from a cliff &« The time it takes to fall 40m is:

(a) 3.2s (b) 4.6s (c) 1s (d) 2.86s (e)5.7s

Solution:

' /
N A AL
AR ERCER L  h
Mz o™ (&) o "‘\’i'q“? t-
t=21 | fe =g tt

4

(t :/C.Z-D _ é :>Z (/CP/{'/

7 %9 | —Zc%g
\W
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(Ex-22)-A boy throws a ball Vertlcally upward. If the ball was caught by apersonina

(
window 4m above the ground after 2s, what is the initial speed of the ball?

(a) 9.45m/s (b) 10m/s (c) 11m/s (d) 11.8m/s
’——‘-—.‘.\w
Solution:
A= 1
=Nt —Lald
W | 2ot vy
t=2 (4,:2‘\10_}1—;4%8&9(2
\{ :?? LF:Z\;J___((,{'é
= lAlf b D, 236 =11-Fwlg
35 AU S 4 -,

(Ex-23)—A stone is thrown vertically upward with an initial velocity of 14mys. Tt will rise

P —

~ to max1mum%e1ght of:

(a) 95m (b) 10m (c) 40m (d) 8.6m (€) 95m
Solution: | /»ﬁ , @
] )
% =9.8 1 2 - o
| N = \fa rl%vu} C\f’/ )'Ve) ot
No=1G /@z/ D
2
;I =0 b I e '\lal
NZahas ~ 2%
'y Y \ o —-/(,(. 2

po—
-~

“u _
:ﬁ'f?? 9.0 = o m

-16 -
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(Ex-24)-A stone is dropped from the top of a building. When the speed of the stone is
YA pbdby e
20m/s the falling distance is:

(a) 1.28m (b) 20.41m (c)43.75m (d)3221m (e) 87.5m
Solution:
\Io =9 1. A
o ha ,\/B'/)) N =N, '"z-(}-uk
N 220 (¢ (~22) =0 = 1964
498

. Goeo — I,
\:3:?,) Az :—/—:{“z— 2041 = 20-G1

. . e
5y e SF A ) o [
I e e 5% D oy S

<5 D) o
(Ex-25)-A stone is projected vertically upward from the top of 20m high building with an

initial speed of 30m/s. The magnitude s of its velocity before it hits the ground is:

(2) 30m/s (b) 20m/s (c) 35.9m/s (d) -30m/s (e) 36m/s
Solution:
2 oy
N = 30wm/s - = (3:5—&‘('3%‘2")
N =77 N = Foo+392
~J =292
=359 %8

-17-
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(Ex-26)-Referring to the previous question, what is the acceleration of the stone at its

highest point.
(a) 9.8m/s” (b) -9.8m/s’ (c) Zero (d) 4.9my/s>
bt
Solution:
s 725
— ct 4 8
T
( \J Q )L/

(Ex-27)-An object is dropped from a height of 10m above the ground; calculate its speed

just before it hits the ground.

(a) 4.9m/s (b) 14m/s (c) 4.8m/s (d) Zero (e) 19.6mv/s
——— e
Solution:
A
\! o) s O , )
tﬁ: [0 wa \12;:'4°l —-2Jévf3 ; §42¢%J
.3 e \quocf@vmﬁylﬁ'\;\
-~ o - ex{-dxi-le e
27 ﬁ’L?}/‘)gilL“’
\I = ! i '
L™ "’y

NPT Sl o
Spasd i
U5 e 0

- 18-
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(Ex-28)-A stone is thrown up vertically with an initial speed of 30m/s. when the

speed of the stone is half its maximum speed, its height is:

(a) 34.43m (b) 30m (c) 12.39m (d) 15.3m (e) 20.3m
Solution:
Q= 7 2
\1{L =N, ~2 3»“)5
\1 8T 39 W /5
{J/MUJ?‘/W [E RN

r}/‘,&)we-) Lb: ,__2}}\

\1 :‘SM ; 161‘.302’
‘:}:?’? —~{9-6
= 34 .G w

s Yy
(Ex-29)-A stone is thrown downward from the height (h) above the ground with an mmal

speed of 10m/s. It strikes the ground 3 seconds later. Find h.

(a) 60m (b) 74m (c)44m (d) 90m (e) 14m
Solution:
N = lowfs N = 4, t - %\Tl
t=3 % floxz) - 1 x4 3x 3"
J=4-<¢ e b4l 2 =Pl
h=y:27 . s
| Voo #Lﬁ;a@_&/{@% 2 S

s h= W = Fh ]

-19-



(Ex-30)-A ball is thrown vertically upward. It returns to its starting point after 4s:

(1) The initial velocity of the ball is

(a) 19.6nv/s (b) zero (c) 39.2m/s (d) 9.8m/s
(2) The maximum height the ball rise is:
(a) 39.2m (b)9.8m (c) 196m (d) 19.6m
Solution: > '
5 @ bkﬂ{?l))%ﬂﬂ ~
d=9- N=3.-9 T (/f){,u/’lw}@
r~l = O »
S o=\, - 19:6 28 i
-\ C =2
o o= 14-6wlS

T @ W=Vt -hgtr
’ =19.6x2 - 5x43xy

| = 19.6wm

W‘N\/,\/\_N
bz — s

(Ex-31)-A stone is dropped from a building at a height of 25m. When the speed of the

stone is 12.6 m/s its height from the ground is:

(a)23m (b) 16.9m (c) 12.3m (d)-8.1m (e) 6.6m
Solution:
r
N,z 3
[~ \\12' = \(Q "“z_%\/} \lt;‘za\ba
% =93 )
2 PR -
N '-\lo e
dz26 | D= T2y, L
Nz 2 Nzlz6) | 250
o \2.6 -0 —_ —-CP.‘ 220 e
T ol Y
\H’—*ZS -~z jbdw | d

P2 bl e SOk i 20 L, gl
220 - e —
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(Ex-32)-The acceleration of the stone just before it hits the ground is:

(a) Zero (b) 19.6m/s’ (c)-9.8m/s’

Solution:

(d) 4.9m/s*

oo e RV f’e/\é‘(”““.’#x?’{ L/
0/ -
_q.P Q/df

e e P2

w bt ) o
yPESIPESUIN PR

T

221 -






dunaland | Al yd oMl utyld

~ Ch-3

* 0557999301



Ch-3

Types of Physical Quantities
Aty 38l el £ gl

Vector quantities  4¢aia CiluaS Scalar quantities — dsald cibus
* velocity * displacement 4x))l/Ae ju * work * length
* acceleration g olud * Energy * time
* force 558 * power * mass
* momentum A ja dpaS * Area
* Impulse dayi— ad * Volume
* Pressure hiia * density
14aly clalhias **
Magnitude (cnse Lihy) dalhadll dadll 5l )
Sum & sane
The angle 030

X~ component

(X ol (8 daidl) Had) x- Ayl

Unit vector notation

(1, ], k)sasl cleaie clde

Origin

(0,0 Syl ki) lilaay! 3%

Coordinate system

(xy,z ) calfilaay) s

horizontal component

(x ol 3 aniall daf) 48l 4,4

vertical component

(y obaiV) 3 4xiall Gad) Tyl 35

Direction (Aelul pSe anpallX pe dgshll aaly) olas V)
Vector product ALY oyl
Scalar product wgﬂ& 3 pualt




A vector of any Vector quantity Agate LpeS oY 4nie
** A vector is 2 3006Ss 0B (J8d Agatiall Lnasll o pm)Aadiall **

() S x 31y 3 3

In one dimension

- *
X ¢ " 7 X
73
(g5i) X,y Opamy A
< * In tow dimensions

(819 Xy, z bl 2D

In three dimensions




Unit Vectors 5aagll cilgaia

Z olai¥ 8 8aay 4xia y olad¥) s 4nia X olail L 3asg 4adia

aalg (oylaaa)algh 4nta o8 Bangll 4aiia
) S

fol LS Cilgadiall oda ATy datell iy **
/A-;:ax7a % + aZk
7
x- Component y- Component \ z- Component

(X,Y) . 5ieall B Andiall Julas

(o WS Xy Coaalaidl ualat) B allai lild @ olatly |4 hEed jpa o datall Sl 1) #*

a,=Acos®  horizontal component ( 4EY! AL 54l )
a,=Asin®  vertical component (Al 45 )
Counterclockwise  delull wjlic (e (+x) pedagl Y (2 0 058 Ol bl

( by the unit vectors notation is) :s% sas sl Cileate Aoy ) day dadall (5805

A=ai+a,]
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(Ex-1)- A vector A in the xy plane if its direction is 230° counterclockwise

_ P obc')/\ X 35\ ' :—Uzbjtmbt ‘
from the positive direction of the x axis and its magnitude is 7.3m.
—
,,,J/l \

(1) The x- cgnlponent is
(@-471 (b)-47 (¢c)231 (d)-23
8 I
(2) The y- component is
(a)-5.6) (b)-5.6 (c)-4.2j (d)-4.2
Solution
f Bt oot /7
@ ff‘f GO M, 2 S
AV =73 © A-Acso
Sk Z%oé = 7305230
| T—47
b oo
/\’/\__/\/‘\__/"'\_/
@ /AJ = ]4 5;"'\ &

2135230

- -5.6




(Aol EDE) £),8N 8 Aatal) sladl g jlaba sla)

The magnitude & direction

A=asi+ta,j+ak

4= \/aff +aj, +aj

JEN e asidl dael 13

(Galhd) il ) sl -Y ol

~A8Y1 U3l e OV e il olaY T saap Y

ox=Cos” (?All asel X el ae dyhl
oy =Cos” (%l) Gasall oy sl ae Ayl
o,=Cos” (T—/}Zi-) Gasdl z sl ge Ayl
ax|=Acos b, }cTy'} = Acosty a|=Acost:
cos’e, + cos’e, + cos’e, =1 dala Al
X,V (sgiuall B Al (&g\j —slail) Auaga sad
gi:a.di euj\ Sy
o =180-30=150 o =90 o =30 0 =0
4 A N A
3 30 < R
A N \'4 \
M \ N
) 30
]5 \ 4
~18 ) =270 o = 270+30-300
0 =180 0 =270-15=255 ©




(clsha CDB aag)  A=aitaj (shral) Aaiall e Y
blal e all pas1

a, Ll a, 3Ll el g3l Y

(xy )

+ + ( +,+) Js¥!

+ - (-1) kil

- - (--) il

- * (+-) &

-1 ay
o=tan ( yi )

cantiall 43 a3 apll s X s gl a5
(aaslhall ag) delull Cylie (uSe +ve-X g 4aiall ( 5)seasal Direction © 4l waas—p

ol LS gl s o 5y

(1) sl e aal 0 Lyl

JsY! o= 0 +to

il 0= 180 - o

i o= 180 + o

bl 0= 360 - o
puRh = e e, (et




(Ex-2)- The x component of vector 4 is -20m and the y component is +15m.
AN T
(1) Vector A by the unit vectors notation is

(2) -20i + 15] (b) 15 -20j (c) 5i—10j (d) 20i + 15;
| iy

(2) The r{)agnitude of 4 is
(a) -5 (b) 35 (c) 25 (d) 1.25

o,“})'/)\ o ,-—9\:;'\ _,(\"”’}x)(/);\)
(3) The angle between the direction of A4 and the +ve —x- axis is:

(a)37°  (b)143° (c)120° (d)215°

Solution




<lgaiall 7 kg aea
Soall Jo ULV Y ogata rob ol gea el
A=agi+a,j+ak E:bxi+bgj+bzk
b LS bl ) aeadl 685
Eiff':(axibx}'+[ayiby]j+(azibz)k
(3-F)=-(B-1) il
\

(Ex-3)- Vector A has a magnitude of 3m and is directed east; vector B has a

magnitude of 5m and directed 35° west of north.

(1) Vector A in unit-vector notation is

(a) 3i+0j+ 0k (b)3i—2j+0k (c)0i+3j+0k (d)5i-2j+k
(2) Vector B in unit-vector notation is

(a)0.li+4.1)  (b) -0.1i+5] (c)-2.91+4.1] (d)-2.91+4.1j +k
(3) Vector A+B is

(1) 0.1i+4.1; (b)-0.11+4.1]  (c)2.51+0;j (d) 0.1i-2.5j+k
(4) The magnitude and the direction of 4+Bis

(a)4.1,88.6° (b)7.2,325° (c)5.5,325° (d)13.5,34°
(5) Vector A-B is

() 5.9i-4.1] (b)-5.9i+4.1)  (¢)2.1i 257  (d)5i—2.5]
(6) The magnitude and the direction of A-B is
(a) 13, 34° (b)7.2,325°  (c)5.5,325°  (d)13.5,34°
Solution B e
=3 B=5 ’ 35
o £
o= o o= 125 “ 7
o 0P
0) 50527
o7 )



A= ,.ydo
&= 0 |
e %
A%:/\C@s@ @:125
:'36‘950 = %
A3:A5‘lM6 BKSPC&’SQ
- 3 g™ O = © =7 o\t 24
B‘j: Qsin ©
’;SSI.MM‘S :LP,

M A=3I roh 4ol

T ———
—

—_
@ B = -Z'CH'—%LG—"ﬁ +oi

@ [Z+§ :o-lL' 4—4"5

Arplz et ret =4
é:(P )é-)l U))MC/D;
(A+B) yz

AT

@ JA,_@I :/E{,c{’{_;_ (__q_,\)?.
= 42

~
P- te (& — 'l %
cat .——-)
5 o PR | e = 360‘({) Lﬁ '(‘;’ﬁ;\"éi
- 355 = -
:?60»35:32_u Y R et
5 WS¢ N

Gy
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(Ex-4)- You drive 6km north and then Skm northwest. The magnitude of the

—ed\ el

resultant displacement is:

(a) 9.24km (b) 12.07km (c) 6.57km (d) 8.32km () 10.1Zkm

A=¢ A,z AGsyo = © Solution 5’%6
- 45
6-0‘6%\/\5:/!33«‘10’—6 »
s . : ' o
W°|+65 ?3%:’ = -3-51+95) \

Qx: BCQSL'}
~ - e 2
B=5 =5Ge3s =730 \"/Aﬁ\:@z»s)ﬂ%)
@:‘3‘5 B:j;BS;’H@ 5‘0'\2
c55mI3s = 39

- . ‘
N\ Beossisy)

(Ex-5)- Two vectors A=xi+6j and Z=2i+yj. The values of x and y satisfying the
S s

relation 4+B=4i+j are:
(a) ('13-2) (b) ('392) (C) ( 29"5) (d) (13'4) (6) (Oa"3)

Solution @

> ' : C;;L’ C.)L;}\‘ Z RS
A=xt +6) , :
> ' . C)‘;JIV") \ | ool o | &= @)
B2 +9) ' , .
— / )y Pl =z HPR@
A‘Hg =(>‘+?»)f“(6+§)ﬁ = G4 | P NSRRI L}a\x, ©

Srae?
- -
- —

DX+ =g =S Xz
+4 =| DMK -5

A\



(Ex-6)- Two vectors are given as o= 1 +2j+2k and  »=2i+4j+2k
Vector ¢ which satisfies the relation a-5+c¢=3i is:
(a)it3) (b)—it+5 (c)—it)  (d)4it2) (e)—it2] R

Solution

o a:’;,sr?'jx’z_\(
C=z=3-(a-b) b =2i +4) 12 €
= %3-(~{-15)

=35 40 x2) aj,:»!«zj
=4 +2)

(Ex-7)- Vector Ahas a magnitude of 5.0m and is directed 30° north of east.

Vector B has a magnitude of 6.0m and is directed north.

The magnitude of 4+ Bis:
(a) 74m (b)6.8m (c¢)5.4m (d)9.5m (e)3.2m »
. A
Solution &
@ V3% °
= A - 5‘&5 209 = ('Lp 3 = == _ ‘ '
A=s5 ("~ A+ Zw3/43.5) .

ézao Aj ’:‘55;4’;0 - 2’?

o~ 2 7
(§2435+z5§[ |A+Bl =3 &5
wB:é B = Blosqe=0 ( = 9.5

© =90 {by=65in0=6 C

{@:05+65{




(Ex-8)- The angle between vector 5 =2i+2j and the positive y-axis is:
(a)63°  (b)19°  (c)30° (d)4s5° (e)11°
Solution

05 bty b e e p e, U BT 2 2K

o4 .

u5

(Ex-9)- Vector C starts at point (4, 1, 2) and ends at point (4, 3, 2). Its
magnitude is:
(@5 (b) 6 (c)2 (d) 8 (e)4

Solution

- L 2 z
C:be +0o4 +02

S 1. —
:)(qva)z+(3»i)+(2»z) = ¢

A\



(Ex-10)- The sum of two vectors A+ Bis 4i+j, and their difference A-Bis

~2i+j, the magnitude of vector A is:

@)1.8 ()28 ()41 (d)2 (e) 1.4

Solution




Multiplying of vectors
Gilgaiall Capia

0 L sty [4) B wal sy ()

OB
bl capall ALY Gl
The scalar product The vector product
B.A =|A|B|cos © IA X Bl = fA“BlSin 0

*Ifo=90 (ALB) then A.B=o0 |*Ife =0 (A/B) then 4 xB=0
*ij=0 *ik=0 *kJZO *ixi=0 *jxj=0 *kxk=0
*ii=1  *jj=1 *k.k=1 |*ixj=k jxk=i  kxi=j

[ —

A.B = B. A (Ax By=«BxA4) so jxi=-k

(Ex-11)- A vector 4 of magnitude 10 units and another vector B of magnitude 5
units differ in directions by 60°
(1) The scalar product of the two vectors is
(a) 13i (b) 15 (c) 25 (d) 25j
"

(2) The magnitude of the vector product AxB s

(a)43.3 (b) 43.3k (c) 15.51 (d) 16.6
Solution
A = 'O 8 = ‘3’ @ :60




(Ex-12)- The magnitude of vector Ais 6m and vector B= 2i+j (m). If the angle

between them is 3f their scalar product is:

(a) 11.6m’ (b) 16.4m°  (c) 2.24m" (d)32.8m° () 9.8m’
Solution
f=6 R =z2i +) O -3 o

\Bl=/5

_——"”.

(Ex-13)- For any two vectors Aand B, if 4x B=0 then the angle between them is:

(1) 60°  (b)90°  (c)zero (d)30°  (e)270°

Solution
oy 1, v o L s S ”@C}‘Qb}&
c‘\,g\y:/.;'”r)uangsv O v Graslal G oYU A
' , > M . ’}/ ' ,Lf’:l d
o “\@f{/y,}»{u‘ AxB="° C»{U-f“//f’”""?? -

Y



(Ex-14)- The vectors A and B are in x-y plane. Their magnitude are 4.5 and 7.3
units, respectively whereas their direction are 320° and 85° measured

counterclockwise from the positive x-axis. The A.B is:

(a) 3.45i-2.9] (b)-18.8  (c)0.6i+7.3] (d)2.2i-21j (e)23.19 (f)40

Solution
A=z45 =73
O =320 & =J%
L /\;V‘}a)/c/)\'/ >0, (r

ryt ) / by
nel o gL P T A
9:320 -85S z235

ﬁ-?: A B (50
5, 7.3 (5235 T-10T

/_\__,_\/\_/__A/\/\_/

(Ex-15)-If 4. B= 0 then the angle between vector 4 and vector Bis:
(a)zero (b)90°  (c) 180° (d)45°  (e) 360°

Solution

VvV


http:0.6i+7.3j
http:3.45i-2.9j

A =ai+ayi+ak,
ol

Ll IS 13 (Y) **

B=b,i + byj + bk

e

42t shay ALY )yall

R

. B=(asby) + (a,by) + (ab,)

(Oseatiall o Aahil) Wl 1555

N

AxB=1i j k
a ay a
b, b, b,
= (a,b - a,b)i + (abx — a,b,)j + (ab, - a,b,)k
AxB-- ( Bx A )

(Ex-16)- Given: A=2i — 4j + 5k and B =mi—9j + 2k

A 5, F
If A is normal to B thenthe m is

Solution

?(:2.; —-Cf.ﬁ +5 S

> , f
B =m -9 2 lc

2.@:277?-%36—{-[0 -0 €E&——— OL,L@;\,[QAB:O

om = .-—ipé :;m:-ﬂZB

VA
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(Ex-17)- A two vectors 4= 3i—7j and B=2i+ 3j — 2k define a plane the vector
which perpendicular to the plane is e
(a) 121—20j +k (b) 14i + 6k + 23k
(c) -14i—6j + 23k (d) 51—2j+ 13k | | .
~ Solution e

— WP e R Gare ke oot) 2

Teo s < = -0 Jik[o el hrla-cm]x
o

3 -~

e T I S

(Ex-18)- From the relation ’Ex 3‘ - %(E_E ) The angle between vectors ¢ and d is equal to:

(a) 72.9° (b)21.8° (c)30°  (d)31.9° (e)20.9°

Solution




(Ex-20)-For  A=3j-4k and  B=-5j+4k B.A is:
(a)-31 (b) 31 (¢)-31i (d)— (e) -15i+16J]
i
Solution
B =z=-9) 44k
A= 3) -4l

=

A = -5 -6 = -3

(Ex-Zl)- For A=i-2j-k and B=ai-j-2k the value of constant a such that A 1B is:

(a) 0 (b) +4 (c) -41 (d)-4 (e) 4

Solution
-~ - - } P
A=’"2‘5"\<’ ,,\,é f@dxﬁﬁrgj/(,,w
@;q'1~:/)~’2_‘< |
> > ‘ ' .L *:),T ~
AB=zoaxlx2 = o0 A-B8=° wfﬁ A =

A +4 = ©

P




(Ex-22)- The vector perpendicular to vectors 4=2i+2k and B=5i+6k is:

@11 ®)-9% (©-2 (6  (¢)4k

Solution
ZX@i\" LIS ;o\'”'lg'\-tﬁ\c»:{lb
2 0t
5 © ¢

(Ex-23)- Three vectors 4 =i-2j+k B =5i+2j-6k and C =2i+3j. The
value of (4+B). C is:
(a) 18 (b) 12 (c) 14 (d)7 (e) 15
Solution
> = ; .
A..H? =6 +0) -5 K
C =2i+31) tok

(A49.C =12 +o+0 =12

/’,\
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Given the two vectors A=5{+2j+6k ,B=i+3j+5k and C=i+4]+2K find
the following:

A+B and |A+B

4A-2B

A-(C+B)

AxC and Ax é}

The angle between A and C

The angle between the vector C and the positive Y axis?

H

ik _
(d) AxC=[5 2 6 =(4-24)1+(6-10)J+(20-2)K =-201-4J+18K
14 2

AxZ =400 +16+324 = 27.2
(e) A-C=(5i+2]+6K)+(i+4]+2k)=5+8+12=25
A =+25+4+36 =808, Bl=,1+16+4 =458

A+C=ACCosH 25=(36.9)Cos6

A 2

ACSInG - 6=Sin"'( 255)47.4°

6=Cos '( g F47.4° OR \AxCf

i !=\/1+16+4 4.58

4 o
() 6 =Cos" 1( )‘—'C 1(4_5€) =29 .1

@

L
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Motion in plane 8 Sheall A AS )

(Motion in two dimension) v
1- Position vector gl dadam——~-——mmmommommmooo o $Tooooo
N 0% t Al o e dial e
O AAM Al £ () = x (E) +y(t) 120 o T g

Aaalll A5 5 e pall daidd olaTYl 5 il e . : .
(s a gal 5 Ml e Jguanlly FE=xivyj

f( y )

dorblad il e ol Y

|

O=tan"
X
o LS e 3 ai all aim gl dnie (o g lall g de ualt daie e Jianis
F(t) N () C B

e e e e R N N e

2-Velocity vector — i yulf 4aia

a3l Adls daiall v(E) = vy () +V (L)) (20 e i e i

Al ol 3 el i s S e dmlls |y i
= v, :

N
v
g = tan Jﬂ' azcllag mnedlip Jlas Jobsd i
| n (vj ) 2 dds
3~ Acceleration vector § il daia — - m oo oo oo
O5S t Aad s Ao Al ic
‘va 12 Adla daial = ] {
Ol A Alla dxialt a(t) =a, (E) +ay(t) 120 o e g L
) A
. dlaall A 3 e el dadal sladylg iakall Jto Jguanily - . .
la': axz+ay2 « st o~ a=axl+ay|
0 =tan~ [ﬁﬂ wiwm@cy&d
o) b ol O o2
""""""""""""""""" R 2l B el
4-Average velocity yo=Th (m/s) N
il &H
Yusuf.zwlll@gmail.com

: v, -V,
5-Average Acceleration  a 4 = — (m/s?)
: 2

1
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(Ex.1)- If the position of a particle is given by r =(3t2 +2t)i +(t>+1)j (m)
oS ’_"J 1. \ QLS‘)/
(a) Find its ve{oc:tg vector at t = 1s and magnitude and direction.

gy &
(b) Find the average acceleration from t = 1s to t = 2s.

F L)\
(¢) Find the acceleration at t = 2s.

Solution
@F =G4t Y pt>ayy ( Wiz[otess

V73
d Set+n)i +at)) */ /-—-Zo

w—gi fo)[‘t ]L c)f}/x&f/x‘)\’ L V4D,

=8 +3) =N, = V73235

@ 3T -6t v 46T )

o . * -
| N :itf:-flzj#“'t““‘?
R T S
Ne-NG o 13 - 2% - q.s’w[s?'
Ch =
C.-T, 1

@)

JaEt )l 4T ))

S o=61 +6C)

el [ - 61 Al ) > o=z =13F ™

}
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(Ex.2)-If the X~ component of vector 7 is 3.2m and the y-component is

6.2m then 7 in unit vector notation is:

(a) 2.6j — 2.3§ (b) -2.3i + 2.6f (€) 6.2i + 3.2] (d) 3.2] +6.2j
Solution
y(; = 3.2

Yy = 6.2 : '

M\')a]\ o
(Ex.3)-The displacement of a particle moving from T,=-5i+2j+2k to

ro=-8i +2j-2k is:

(a) -7i+12j (b) 3i+4k (¢) 7i-12jf (d) -3i-4k

Solution

. 2-5 +2 N4k =
i ' '
' :mS;.;,'z_f}..z_K

o — - T
R N SR L

Y
A ———————
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(Ex.4)-The compoients of a car's velocity as a function of time are given by:

Vi=2t+3 and V,=3t2+ 3 its velocity vector att=2s is

() v=4qi+11j  (b) V= 5i+ 3j (Yv=7i+7] (d)Yv=7i+ 15]
Solution
"Jﬁ’;z_t*B \i;( e 4
t=1
Lot L Rezivsh e
Ny = tl
430 43 Ny =15

(Ex.5)~-The components of a car's velocity as a function of time are given

by vi= 5t>-5 v, = -4t> The acceleration components are:

(a) ax = 10t b) a, = 4t (¢) ax = 6t (d) a, = 12t
ag - "12—t2 ag: "6t2 ay = "‘15t ag = ...qt2-
Solution
oo
45t s g =T e
* ral
- —(?_tz -~

3 (o]
Nz -6 T —> % ,
‘ A &5)/ VND’-’-}& L
el st s T /5(
& rMﬁ/«Jﬁ‘c«wr‘/‘}ﬁJf 2
A

\\lﬁ —-——%O\»«W (

Ny —> Sy
([ Y.2- 0557999301 - g3y - ¢ o




(Ex.6)-Acceleration is equal to

e e

(a) & &) & (c) & (d) =

dt dt At

— Solution

—_—

c-;‘)’ P ro—
(Ex.7)-A particle wmoving. with initial velocity v, =2i+4j wm/s, and

. =g
accelerationa= si+8/m/s*, the X-component (vi) of the final velocity at

(t = 75) is?

(@) -7m/s  (b) -17m/s (c) ~27m/s (d) 37m/s

Solution

- . ' 7
>~z 5 3 A _ “\\:.\JQ*Q'& —-———5*-&%—/7{’)
T 1 e TE S t
o e N o= N, Y
X a,= 92 \ X x |
-~ .2 +35 = 3F ™[5
\lo:.‘Zt + G ) & =¥S
1 —K - e \19915")?
\lax \'05 '\\3:\;9‘5 ""qt

- +56 = Eowls

[ .2 0557999301 - das) s - @ —




Projectiles  ob,ual
il X, gw.ﬂ)ﬁo\gm\

SbbadlypllioEs - sob) ’923.\%\{-.3313){ — A e Y ety

SlRY Jsl
o) g ginal (g gluna (30 ) eFieal g giun a @l bl (g gis (a
oa) . 5 ) waj ga)
A
y |
\ y
|
1
A 4 < X . x;__,}é
A3 gl il g ol iy )b i f A8 A (o 58 038
ABal gt A an gall ABal o) Ade il 2 2 (ol 2
sl s sl 2ol _ ¥y sin(26) He Vi (sin @)
y = vyt sin O - 12gt? Vy =V, sin O -gt g 2g
x=Vv,t¢cos O Vi =V, €08 O LSt = 2V, sin & tan o= 4H
g R
r = xityj
S data daada
- » . - _‘ 3B . -~ _ s eu~
vV = veitvyj Ofaila St R dad (3985 0= 45" (oS5 letie

Maximum range =

i 3&"'?{: ~ \“(h
B9 iy

L~ & ek

maximum hovrizontal distance = R max
Yusuf.zwll1@gmail.com

: - 5
6=45= wmax = - > pgea
g

<>

{ Y Z- 0557999301 - Jis) g - 1 }




Vo = initial speed A de ull
¢ Angle of projection ﬁ sl Al
Gl e A st 31 Lildae 13 Y e Ll ety
H = Maximum height (attitude) gLl oaaidl
R = Range plabaea ) Al 5 a3l Al (g AE8Y) disall (g2l
YL
t = Total time (time of flight) Ol Ba¥ (AW G M) Gl kel (e )
o gl ey = s gall ()
gL oY Jpm M Gy Jhgaadl G calda 13)
¢ = Wysing = L ol S graall o) (0 gmaall e ))
¢ t
2
Ao ol dad 1 A8 el

vertical component of the velocity

Vy=Vo Sin © gt

vy=0 gl el die jhia (5 glud 8

Voy =Vo Sin © 058 t =0 Laie Ll 4,

Horizontal component of the velocity

V= Vo COS O

Aoyl 258Y1 4K )
(o) ay= O OY Y 485 a5

Vox = Vo €OS O 058 E=0 Ladie Bl 3 Ja g

Vertical displacement (y)

Yy = vot sin © - 1/2gt? A Ll st Y

y=H 0S8 £ ol e

Horizontal displacement (x)

X= Vo t cos ©  Abalgl 8 d@ydal sy

x=R/2

SN O VoS i an all o saall Ve L oo 2838 dad 1) 48 jall SYaw o)) oY
V, > VY SI'V\ O

8 ANy

Yusufzwl 1 l@gmail.com

SN
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(Ex.8)-The maximum range of a projectile is at launch angle.

e\ Sled L s YY) sl
(a) © = 35° (b) 6 = 45° (¢) © = 55° (d) © = 25°
Solution:

o- o5 o SCuut Las - IR

\,{J @b(

—
i), r-);: ("2)% 2 /"O;‘

(Ex ‘?) -In the pVOJectrfe motion the horizontal velocity component Vi

remains constant because the acceleration in the horizontal direction is:

(a) ax = g b) ac > g (¢)ax =0 (d) ax > O

Solution:

vmﬁﬂyﬂ/‘ S - P

O =o Q)Zfé’ﬂ:v 0\5/

x

,/\/e_? ((5_)

[ 20557999301 - dos) sy - A
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(Ex.10)-The mnge of a ball is thrown at an angle of 30 above the
| - ot (953

e A il s
horizontal with an initial speed 65m/s is:

(a) 318.1m (b) 266.3m (¢) 373.4m (d) 220.9m
Solution:
& = 3o 2
. R _ N {?,14!(2 e)
No=65w ,S B %_)
=77 z
R . :(65) Sim 60 - 373({.%4 /

- 5—" C:..‘)JLS"

(Ex.11)-An object is projected from the ground with an initial velocity of
15m/s at an angle of 30° above the horizontal. The maximum height the

object reaches above the ground is:

(a) 11.48m (b) 16.3m (¢) 2.87m (d) 5.2m (e) 7.97m
Solution:
NES s [ NS sne)”
o= 3‘3{) 'Z,"a-*
R 2
H =22 = 15 i) 287w —
| TXxq -]

[ Y.z 0557999301 - 53y - 4 J—d



(Ex.12)- Carfon is fﬁ:ﬁxg a ball from ground level at an angle of

-

15°above the horizontal. If the ball speed is 200m/s, the horizontal
distance of the ball just before it hits the ground is:

(a) 4.59km  (b) 3.19km (c¢) 6.25km  (d) 5.3km (e) 2.04km

Solution:

& { I

=19
2

N T 2eo mls 'R,; Ng Simio

2 Vi

K =272 z .

A4 (Zoo) S im0

o ¢ - ' :':."'2-(‘."’q'(')'(3 WA
e Yo Pl 9.3

2 YV L GO = 204 Kw

ved Or \ . SN %
«-——E‘"‘ l (;'/M)/\(’f’?\<m<‘3—:”‘\/\ v-*‘di:’)““‘”‘my

ma——————-"

?Ex.13)—-A prﬂ'}eﬂle is fired from a ground at angle 45°above the

s

horizontal. If it reaches the ground at éom from the starting point, the

culy
initial velocity is:
(a) 24.Fm/s (b) 16m/s (¢) 9.8m/s (e) 31.3m/s
Solation:
o 5({«5 g - \l};‘SK\QG) [ﬁi’\uﬁe) -~ <\wQ o= \
%_\ ——

R’;éoM
2
N a
\Jo"‘?? R: 9, ':—_5\16‘:\1\2%)

|
\10‘:-\} €oxy-3 =143 w[s

[ ¥.Z- 0557999301 - dis3dues -1+



(Ex.14)-A baseball leaves the bat with an initial velocity V,= 10i + 20]
(m/s). Its range is:

(@) 40.8m (b) 102m (¢) 20.4m (d) 61.2m (e) 81.6m

Solution: »

J5eo & 9/}\}0\3;/\’.7
\aif'Zo'} “ |
::? -53.¢3

2
R _ \Jf S 2.0 (/500 )g}m(IZé-??i

F 99
= Lo. & w
- 5J G
(Ex.15)-A ball is projected above the horizontal with an initial velocity
_ RI gl
V, = 250 + 25 (m/s). The maximum height the ball rises is:
(a) 1m (b) 20.4m  (c) 2.4m (d) 31.89m (¢) 10.2m
Solution:

N 35035 w/s

o

N, =25 +25 )
® ’CI/ o/ <45
2 T r 2
H Ve (S'n8) [250 K(5mes) . 2[ 3G
zcax Zxq.&

[ ¥.2- 0557999301 - g3y - 1Y Js



(Ex.16)-A projectile is launched at an angle such that the maximum

height reached equals the horlz%f'\%g( range The lao/ h angle is:

(a) 22.5° (b) 45~ (¢c) 30° (d) 76° (e) 14-
Selution:
H=R 1 ot ()
e = ?7 ~1
= low (&)
pel 7é /

(Ex.17)-A ball is kicked from the ground with an initial speed of 4m/s at
o S
an upward angle of 30°. The time the ball takes to reach its maximum

height is:

(a) 0.25 (b 0.31¢  (¢) 0413 (d) 0.513% (e) 0.613

Solution:

vl | Wil el (Y A S IR

o7 poL Nesef o & Pode
e o 4.3
!

[ Y.2- 0557999301 - dos) s - VY Ji



(Ex.18)-A ball is kicked from the ground with an initial speed of 15m/s,

the maximum horizontal distance the ball travels:

(a) 40.2m (b) 22.96m  (c) 25.5m (d) 63.8m (e) 102m
Solution:
L 0 Se Jeabit
N 15 - I\ 2 o o
‘ ,ﬂ v 23
65 e -
2 - NE Sha20) 51m@0) =Suqoz |
- PR -
o 225 =
q.@
. - ZZ'Qé A,
c;Jg’;’
(Ex.19)-A ball is kicked with speed of 25m/s at an angle of 35° above
~Ns ()2{01
the ground. Its time of flight is:
(a) 5.9% (b) 113 (¢c) 3.25% (d) 2.933 (e) 8.5%
Solution: / ﬂ}('/(
) D)
N,z 25 mlg t _ 2N, 91 © ap%
o Find
& =35 _ 2x25 Siw3S
L= 19
=293 ¢

[ v.2- 0557999301 - g3y - 17
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N .
° A \
\ . .
y o Y y
\ \ .
v — X —pg v d—m——x————b‘ v 4—1’(-—+‘

(Ex.20)-A ball volls horizontally off the top of a building. If the ball
cibo N sy %
landed on the ground after 1.4 seconds, the height of the building from

the ground is:

(a) 19.6m (b) a.6m (¢) 15.88m (d) 12.54m (e) 10m
- Solution: .
- VR DS
=14 § :5 = X USwm "—-‘5_%4—‘1 Sine@ = o
2
-0 - o....li;(q.a)(‘v‘#
227
422 |
z - qé A
=946 w
l }/uJu W o c\é r\hg \3 &S M

{ Y .Z- 0557999301 - s camess - V¥ }




(Ex.21)-Referring to the previous question. The magnitude of acceleration

of the ball while falling is:

(a) 3m/s? () 7m/s? (¢) 14m/s2  (d) 9.8m/s? (e) 8m/s

Solution:

r

ﬁ)qgwéofﬁjWBW/;)@rdUtgulJ ,&M%,J\
C‘\%M _)/0 @}/U > ©

oo\
(Ex.22)A stone is thrown horizontally from a height of 120m with an

AT s a2
initial velocity of 20m/s. the time needed to reach the ground is.

(a) 4.95s (b) 6.255 (c) 4.52s (d) 55 (e) 7.2s
ST Y Solution: (T T .
=0 | g}: \lotslu@ —% %J\l SO = @
’:’3: 29
! ~Lxq.8 >

ezl wls | —\Lo =@to@ -3

L) ° yor) 56 ST o D

T 120 =49qC* ” ,,.bwﬂd(e
9/ ,,Jl_/ L_/ U

t \LO A :.(L.‘ffs
“q

[ Y.z 0557999301 - Qi) b - 10



(Ex.23)Referring to the previous question, the magnitude of the vertical

component of the velocity just before it hits ground is.

(a) 48.5 m/s (b) 6.25 m/s (¢) 45.2 m/s (dy 5 wm/s
Solution:
2 2
@-’-‘ '»] \j:j = re- *ngus
A=12o wlis R ~2xq -3 X((2a)
Y
~ Q‘: ZQ ~a, (5

Nyz2? \i.s:W — 485 w|s

(Ex.24)A stone is thrown from the top of a building with an initial
velocity directed at 30° above the positive X-axis. After 10s, the stone
hits the ground at a distance 400m from the base of the building. the

initial speed of this stone is.

(a) 122m/s (b) 46.2m/s (c) 12.6m/s (d) 9.81m/s (e) 98.1m/s

R i ey T

Solution: ‘

8 =30

_ X=N T Cs O
t-lag ° ‘ - K odroow

= oo™ L e—————
X 72 \lo' t(o‘%@
N

o . %o Sl 2w
Jo Ca% 3o ér /‘5

{ Y.z 0557999301 - Jiss iy - 17 }



(Ex.25)A stone is thrown horizontally from the top of a building of height
75m, with an initial speed of 15m/s. the speed of the stone 2s after it is

thrown is.

(a) 25m/s (b) 38m/s (¢) 15m/s (d) 10m/s (e) om/s

Solution:
@ ~e YW
N fwls Ny 2N Ces @ =18 CosO :(5'“419*__ (,,:1,&&5,
=28 %:W ~gt =~ Em(s
Q=27 250169
o & s PLD
2o, M yp L oMY 2 ] 5

BEFSw | e S & e S e, ST

T 27
_3‘;5‘_)\&3;* N 2 JIstaget 7 25 wls

. LP o l/ l;“"
(Ex.26)A boy on the edge of a vertical building 19.6m high throws a

stone horizontally with a speed of 20m/s. It strikes ground at horizontal

distance X form the building is:

(a) 210m (b) 9.8m (c) som (d) 19.6m (e) 40m

——

Solution: No= 20 (g
Ateinb 54t S Tl T \
19,6 »
9.6 244 L3 = =28 | \
) - 2 A X227
e fsd >,(: ) _
& o
¥ =N ese. C Gso =1 Y=(q. 6
:Z°C<e"2 = o™ c—/é, No= Zomls
\

[ Y.Z- 0557999301 - dos) s - VY
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(Ex.27)-A stige is projected at building of height h with an initial speed
4
of 42m/s directed 60° above the howzontal (as shown in the ﬁgure) The
ro oy w233 S ¥ o &r
stone landed on the roof of the building 7 seconds after launching. The
height h is:

(a) 59.4m (b) 41.8m (¢) 29.4m(d) 14.5m (e) 44.6m

e e ~{ Solution:

™= 2 le M=h=NTswe —%%TL TEX\—{:
- 6 h
& = 6o = 42,1 5;*\160"',\2XQ{"3‘X"’C{ \( -
t:? S
= ”(”5’ WA

[ Y.Z- 0557999301 - sy s - 14 —




(Ex.28)A projectile is launched at an angle of 60° with the horizontal

with a speed of 100m/s. When it reaches its maximum height its speed is:

(a) 30m/s (b) 40m/s (¢) som/s(d) 6om/s (e) 20m/s

Solution:
@=6o ZD N 2= Nox ?S‘p t P APANS)
3,2 loo wl's i—-"—‘-"#-—-’“i"’\“ﬁ ©

/" . L‘) 1‘/@3’\ y ,-.S/,’,
gy Ny o IR0 ) 3 N B T
{

= *oCQg‘é
=\eog (eso = 90 wm|s

(Ex.29)A ball was ejected at angle © ° with the horizontal and an initial speed of

s0m/s. The ball reached the highest point after 3s, the angle ©° is:

(a) 11.3° (b) 34.4° (c) 36° (d) 60° (e) 5.7° (e) 30°

Solution:
t, - 5 S t - \‘astﬁ@
A2 %
L - &
N oz Sowm (S g‘me:_.t__‘.%j
N
=t r3xq. 8y _ ;éo
_ @-Srm( 5.,0.) —_

i) Gt (s dpe N @._éw;,o(e, 7. %.‘i_éé_:_""‘.. ,:Ouw/}w;ﬂsuwﬁ

——
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(Ex.30)A boy throws a ball with speed 50m/s with angle 60° on a wall
40° from the boy as shown in the figure. At what height does the ball

strike the wall?

(a) 22.8m (b) 32.4m (c) 56.8m(d) 18.7m

Solution:
7 - \‘i(cﬁse é%ﬂj\w ’/?(9{‘#'/9*?93
ke -1.6 S ‘
50 (5 &0 N sl T
1 S C VI )

= 59, [.&,5iu 8o —35 ,,qu?xf.(-,z =563

(Ex.31)A particle is projected with an initial velocity Vo=5i+4jim/s). The
horizontal component of its velocity at the maximum height is:

(a) zero (b) 4m/s (c) 3m/s (d) 5m/s (e) 6m/s

M Solution:

=N C?U)c/’?‘j’\;*@?"&x

w_'-\‘lc - 5/ 44 A 3 e
1- L suis Br ¢E 2N
é‘f‘f".?dj‘ JM{/,‘, tﬁy/'" )
. ‘..‘
azo ~ yq.a - /Wﬂ/@b 4
J Nows G ™IS LJ M%r\/u#/l
d$:5w{ ,-z’/‘//)).(- \\{3: w
(}"/ ch&;
(1T
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Circular Motion
4 plall 4 Al

(Radius = R) R »_ks caai (55l Jlss (8 aua & o Ladie

By Alde ot b n Sl geaxe

Frequency Period time Central acceleration Liner velocity
Frequency Period (time of one revolution) | a. = Central acceleration | _ 27Rn /s
1 = circum frequency = Radial accelevation 5l Lulaa (55

= — 2yl 7 ) ’

F T A HZ (el 339l (e ) st 3T = 5 Ac pall uy.)ga.,?
PR . ac = V_ (m/sz) g)m‘ U!A Mglt.-i
(Al 8 clallh axe) h=1 R a5 gy Jadl)

- » (b gl 22.5)
sl 8 19 G (toward the center)
e ——
42 Zalb Lo ghua L. 27R (3840 523 Laits (5 35 pal g el ) o~
— v 3y yilalt A aly
lL ! A3 de ) il
Logd £ b BERK)
R alsh hiy pa padd kb ylasie PTLETENEPLY
viﬁaﬁkﬂgﬁ‘d’m génﬁ.b?g &JLuZJ!.\aAL_
Cdali g (g gleay il B AN (18 ¢ JSall

2,hall 5 8 g AL Lgdalay g 5 38 sall
La e 9oty salt o Aadlill (g 3S sall
Gy jnall Gl el adadiy
AN Ao baagag v Ade yus L)
) adh (ha x (A8 to
gL Ga sl s AddES Lala
wadddl Jsh g st y

oAy

0\ere v'r‘u
o8
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O
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(Ex.32)-A player runs in a circular tract of radius SO0m with constant
cSFl> e PO

speed of 10m/s. The W\agmtude of his cent;qpeta{ acceleration is:

E AN
(a) 0.2m/s? (b) 2m/s? (¢) 5m/s? (d) 20m/s?

I e s TN Solution: W

R:gom \\13_
dc:”
zlom (s @
. _\eo -o2wm|ST —
O‘c_:?,7 S
S gD o 5

(Ex.33)-In the previous question. The time he takes to go completely

o/2? .
round the tract is:

(a) 20s (b) 55 (¢) 10s (d) 31.4s
¢ Selution: [T Y YT T~
n= \
%'2 59 /T“... .?'_‘T.-_E:,_,
TN

N = \ow l{

T=22 ST EL S L TR
},O‘J\r)/{)”"l"ﬂ 1o

(‘/M}\
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(Ex.34)-The period of an object moving at a constant speed of 4m/s on a

civcular of radius 8m is:

(a) 1t s (b) 21ts (¢) 4res (d) 8ns
M Solution: W
N =4y T= 2T % _ aﬁ & B
=3 ™™ N 3
T =72 =4 TS —
w}p’*’f';*é/‘\
Period a2 SR A N R
n=\ \ |
F"=:; cem Hz
o
— -

(Ex.35)Referving to the last question, the acceleration of the object is:

(a) 1m/s? (b) 2m/s? (¢) 4m/s2 (d) 8m/s2
% Solution: /{m
N=b 5 ) < _ e — 2wt
[2_ =& uc' ?_ C?
o -7

[ Y.2- 0557999301 - g3 sy - Y7



(Ex.36)A particle moves in a circular path O0.4m in radius with constant
speed V. If the particle makes four revolutions in each second of its
motion. The speed V. of the particle is:

(a) 10m/s (b) 31.4m/s (¢) 2.51m/s (d) 12.57m/s

/m Solution: — ¥ 7

R =04 wm q = 2R n

n= G Tt

t = _2a3 b xo0.G4x Ly
d = |

\

buSug ) 2;4;)”’ @ Gwal . Cawa
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Forces & Motion

R gl AS jadl (pdl 68
GullE o galal ELTROPTH] Je¥ el
*M‘éﬂé}@&éd\)&é Jd Al o ATl s o stéc-‘)i}ﬁ? USMQLS}&@&&QH%&J&HJ?
sladit gé 4l uSlaag 15 -~
) - . B (a=0) (G s pusddl
GsSs a gl d Ay (4=0) (0 pusl)
Fl— “Fz Net Force = Z F = az m

Y Fosspu=0

Y Foapies= 0 NetForcezz;::O
S

SF=o| [Zr=o

Jadll 355 Jadll Aa B ardiiy £ suiia jadall aall Afla 8 add0iy | & jadkall gl GShea) andl Alla b aadiiey
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(Ex.1)~ one Newton equals

(a) Kg.m (b) Kg.m/s* (c) Kg /s* (dy m/s?

\/\/\/\/\_/23\ Solution: /ﬁ\

N N —

(Ex.2)- The basic SI unit of the Force is

(a) Kg.m b) Kg.m/s? (c) Kg /s? (d) m/s?

w Solution: /B\ T
PSR Y o] N Copp po 2N e D

AR NI

W\M’_\—/\/\/\—/

e U A
(Ex.3)- A 3.2kg box is moving with a constant speed of 24.7m/s.The net force on the box is:
————— e
(a) zero (6) 4 N () SN (d) 45N

Mm Solution: /K\W
//f(/‘,L_/zJﬂ{}Loﬂ) Lp (-—-ul; P/"C_/‘Q‘ ’ktu)/"’,v—'
L ) e, 5 a——lw ~+,e,«)5,,..(/

?melzzefo :-}i?—:‘h [o\-_-_o 1

{ Y.Z- 0557999301 - s - ¢ ].__



(Ex.4)- Three forces act on a part:‘cle of mass m ?1=80i+60j ?;=40:’+100j
if the part:cle moves with constant speed of 4m/s. then F5is

(a) 80i+60j (b) 80i-60j (¢) -80i+60j (d)y -120i-160j

Mm Solution: /ﬁ\ T T

‘N - C«‘M\S Tan T

- ' :"(?“\'6,_
£ -0 Cz ’ )

;\:’ @ g ~\2ot ~l80 A
Tk,
\/Y‘\

125} 4-/(::03
MW\AMM/‘

: L A i
(Ex.5)-Two forces act on a particle that moves with constant velocity, if
.“ - - -) -
Fi= 6i-2f then F, is

—_—

(@) F, =6i—2k by F, =-2i+6k (€ F,=-6i+2; (d)F,=-2i+6j
/B\ Solution: /K\

‘\\ '\1 — Q\\ST‘QMT

*?‘?.

$§ =0 ¢,
Yo=-

— , 3
CL:.~6f+'z.{)
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(Ex.6)~In which figure of the following the y-component of the net force is zero?

(a) F () F (¢) ‘T‘“ (d) {N

<
<

N N 2N 2N
an N N aN

/ ¢ > ’ “
6 W) ofe) vy 54 A ¥ ijpyu
A - = ‘PM i
u&’ﬁ%bl-)\-ﬂwv@o 6 = 2?

{_C‘j ze

(Ex.7)-In which figure of the following the particle moves with constant velocity?

WV\/B\ Solution: /W
i(‘ s /8 s 2o c/ﬁ‘* \’“U”/r"f“)f/
i N L agnb 2 L

ez C
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(Ex.8)-The mass M of the suspended block in the

20 30
figure 50kg, and the mass is in equilibrium. the T T,

tension T, and T, are. M

(a) 200 N, 300 N. (b) 554 N, 600 N.

(¢) 100 N, 200 N (d) 600 N, 554 N

}

Somrsas—

5:/\‘”0‘ Sini2e Smi3 o

.T-* - Mﬁxs;’ﬂ”a - l“'q’o s"“lwo - 60\ A/
! Sim 139 Smwm 3o
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(Ex.9)- A particle of mass 2 Kg at a point where g = 9.8 m/s2, the weight of this
particle at a point where g = O is:

(a) 49 N (b) 98 N (d) 9.8 N
m-——»-——\/f\/ﬁ\
1 L Lt r )2
_ O|lc—~
-2 X0 =90 (el G2

) , /' ’ P
DR, I ) f NS = i 5T 0

(Ex.10)-The direction of the acceleration of the body is:
(a) Opposite to the net force.
(b) The same direction of the net force.
(¢) Perpendicular to the direction of the net force.
(d) The same of the initial velocity.

/75\ Solution: /5\

'AC}}’)LS‘ @Lﬂ\gu,@
)‘PC—"}QL’J\AL,
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(Ex.11)-In which figure of the following the particle moves up if it starts from rest ?

(a) o

/ﬁ\ Solution: /ﬁ\

= s b @;«,@s’v‘wj

(£ Cer =

= - "L'
$ C‘a"‘ﬁ‘ @,W,yws‘{w{,«.e L
R @ Hi s v, ~
g .
o v o L S el

(Ex.12)-In which figure of the following the acceleration of the particle moves to right?

CHE (©) . @

/B\ Solution:

|
@ ¢Fc= QEIYER: C:-z-{-'-
AN 2fy =0 ¢ =+ oot c
@ #Ae
@2(:‘:0 @E.C,‘:-Z s s s
P"’@'}Z‘éu'fﬂuf\ |
ivC\a :*‘ 2?33\ ' ,
W@dﬁww\;
P A e
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(Ex.13)~ In the figure the net force on the block is:

(ﬂ} 1N“l"igl’\t (b) éN“b{P w i o
(¢) 2N-lift (d) 4N-down 2NI4N

/B\ Solution: /B\

hir ) —— oms
QCD =0

/-\_/—\M’/_\/_\—/

s -,

Loy 2,9 A — p
(Ex.14)-When a force of 1ON is applied to a body its acceleration is 2m/s?. The mass

of the body is:
(a) 20kg (b) 10kg () ékg (d) Skg

/5\ Solution: /6\

=lo A .
r r \ © "6—[(3

- B —
~N - -
¢

(

| Y.Z- 0557999301 - duics - ) - .}—



(Ex.15)-From the figure the acceleration of the block of mass M= 0.5kg moving along

the X-axis on a horizontal frictionless table is:

(a) 10m/s? (b) -10 m/s? i
(¢) ~6.3m/s? (d) -8.3 m/s? F=5N >
/ﬁ\ Solution: /B\
e '
F=-5w~ (h))}kg/ﬁs \yp»)
= 0.5k
M o F N ’q - {0 'Wl-/f £

— Sr—————,
-t

WA o5

0=177 > )
V2 ,‘
F \,‘/{/"\/;C“/(\s
'w\&(\»

(Ex.16)-A force of 7N applied to a mass of 7kg the acceleration is.

(a) 3m/s? (b) 1m/s? (¢) 2m/s? (d) 4m/s? (e) 7m/s?

/é\ Solution: /6\

-2 C o ws
= f ey = w7

c~=27
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to a speed of 12m/s in 4s. The

(Ex.17)-A force accelerates a Skg particle from rest

magnitude of this force is:

(a) 10N (b) Zero (c) 20N  (d) 25N
/ZS\ Solution: /B\
M=5 lcg r
N,=° N =N,
NEIR SR VAENCIL A D
t :1"’5 - 3\.4,[51
- 7 Lg ’
f'?" &\5{‘59\/‘?9)

A= B0 + 4f m/s?,

(a) 2.5N (b) 7.5N (¢) 12N (d) 10N
T e mr—— T
W/ﬁ\ Solution: /ZS\
mz | oy T = e on
= - ' ' r , t
23 4G\ - 2, A& N0

(e) 15N

,J?\C.; Do\ 2w
W\_’/\/\W

(Ex.18)~ If the acceleration of a 1.0 kg moving particle by a force F is

the magnitude of the acting force is:

(f) 30N

Y': M Ca

- 5 x3 :{‘5*/\/

JATS~ /J/"‘é/c“")

N
9;2/‘72 CiV

5N
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(Ex.19)- A net force of 15N acts on a body of weight 29.4 N, the acceleration of the body is:

(4) 9.8 m/s? (b) 5.0 m/s? (¢) 6.5m/s? (d) 2.45m/s

/B\ Solution: /B\

s ch - .—'Y-\.\‘-
w =29.¢ — “‘_gj
- 249.4 = i—s—_-:ﬁ‘“ISL
q.3 >
M > = 3ky

(Ex.20)- Only two forces are acting on a particle of mass 2kg that moves with an
acceleration of 3m/s? in the positive direction of y. axis. If Fo= 8i (N), the
magnitude of 'f, is

(a) 12N (b) 10N (¢) 17N (d) 15N (e) 9N

T e T e
_,.\N/B\ Solution: /B\

W:”Lk"}) — A ~ ~wA O
on = ’5_5*«(51' r!*?,_ )
F e gi+F =63
=177 - '
F ]:_:——3':*‘63
\i]:f)éte—»gé *log
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(Ex.21)~ A constant force of 46 N is applied at an angle

of 60° to a block A of a mass 10 Kg as shown in the F

figure. Block A pushes another block B of mass 36 Kg. S 3
A
(Assume the blocks are on a frictionless surface)
the total acceleration of the blocks along the x-axis is.
(a) 1.5 m/s? (b) 0.25 m/s? (c) 0.5 m/s? (d) 1 m/s? (e) 2 m/s?
T ) /5\ Solution: Wy
r e 6 & = 6a M /“*B P
M, = lo ky | WAL
Fsin —>

'W"@: 36 ey Cos @

5N
7. 1

<0 =wma \/ éﬁg

oy = ‘:J: - FC@‘;@ M/q.?/ ck)
o +wp,
4 Cs6o (kL)) 0ok
lo +36 c_}‘ F_ 7’,2)‘6‘}{?(‘_;@
~ 05 w5 FOse oo,
rs}mﬁ ’I’w"%"‘w &
e’ ,L/
o 5 uf)wf o,th,«/‘wc
C"“‘L)’D@C L J )),J/}J\k—r"’"ﬁ)‘

»___-—-—.c""%&u (d;i)éz»u/%’
| NE Yk V@

J‘U" s 8 c,q)\/

wmduwﬁ‘
oty KT I gt @
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(Ex.22)- A 3 Kg box is placed on tke top of a 10 Kg box. Tkeyggt?om box is pushed

with a force F. The two boxes move together with

acceleration of 2. m/s%.the Ir\owzomtal force F is F

(a) 3 N (b) 26 N (¢) 2 N (d) 5 N (e) @ N

m Solution: /W

=~ 3k
MG 2 s zmasw
’W\?_..lo\(g

QWD

=27
Fe2 waﬂ’ PR -
: ._..»/Aé*

9}~P\j'}&5 W&‘ffc’:“

S C s ™ VEN
(Ex.32)- In the figure two blocks are connected and pu{{ed on a horizontal table by

a force with a magnitude of 20N. If the mass m1 = 3kg and m2=2kg

then T and a are m; W
(a) 5 N , 4m/s? (b) 8 N , 4m/s? (¢) 5 N, 4m/s? (d) 5 N , 4m/s*
So\u :"9“ —
= , i
%‘53 _ g’ /(
W, = kg o= S W T.7 = F
NA L M s
(= 20n . L2 -l wlis®
5
PN . a1/ T - ’
T =77 .)Z’&\;KTP&LWF”QW“Y‘/\’VW
! Wr{x/—}?—-“’; Raalk S GM“;,
F-T = w T=wm2
TR r T = 8 = exe 28N
= 12 =
2 | \ 349‘ ,14)).,;)‘, CX.:{MM,L
—eed O 1
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FECIN]
Elevator wadd Jikua

X h h 4

Y s ; Bl (15 i £ s
5 g} 3 pa
(MP ) - o Ji ( DOWVL}
Ascend T Descend
S Gany m S Sy T aie Al dasay
Ay e el i T gtay Aaad m
Y sl ,L S 48 o S A8 i
e gf - P Azal xic 4 -
> mg I 2 mg
b g ad gill ALl A o l $h g i g}
GgSadl
T- mg = ma T-mg =0 —=> T =mg Mg-T=ma

Audl ga ﬁuﬁi@j‘&)ﬁﬂ s L o Jusall 3ol 8 LS w‘dihd!j}aulsgﬁb;p&ﬁjl@éﬁjaih&; daly 42 gals

¢ JBh el & ) sl 0 eS dasdiiuall ANKY ol Lale Adbaadl cpit 8 AT Aad

2l SV Py
(Ex.23)-An elevator of total mass 2000kg moves upward. The tension in the cable
W
pulling the elevator is 24000N. the acceleration of the elevator is.

(a) 2.2 m/s? (b) 9.2 m/s2  (¢) 12m/s?2  (d) 3.em/s?2  (e) 4m/s?

A\/ﬁ\ Solution: m

Mz 2o L€ = wa L o
M = 200 \cg Ty = e U MO’%’(‘;‘-‘(\‘
< ) n i)
—T- ZCI'D o N ‘J/}‘%/ {J;C‘:ﬁs-
o =27 )
- A,
R
&X - LQ‘OQO “Z“OOXQ’C? — 2"2— WA 1 g» -
1 Zooco
~/

Y

{ Y.Z- 0557999301 - vy - 11 )—



(Ex.24)-A 70 kg-man stands on a spring scale in an elevator that has a downward

Sy St R e 3
acceleration of 2.8m/s2. The scale will read.
il \ orlrr—
(a) 980 N (b) 680 N () 490 N (d) 343 N
W Solution: /B\[ e{";’ '
(0% ) 0"‘”, 5 pr

5 /
W))M}\\\ | :
Wy~ 2w J-l/\)l i

()\)w\/o?\;o /_’/\f o W:S — “WALCA W o
B - Fofq.8 ~Fex2:3
pot L;-C/O A/

e and =N
(Ex.25)-An elevator has a body of 10kg. the tension in I

Y -y S D
the cable when the elevator is moving upward at

¥~
a constant sp@‘ of 10 m/s is.

() zero (b) 98N (¢) 1.5N (d) 7.3N

_____m Solution: /B\/’A
1< Vi) o o\ 7 ..

,', | :’\\&.W

“ o xq.3 = 18 V7

™9

{ Y.Z- 0557999301 - vy - Y )—‘



Ex.36)- Two masses (my = 4 Kg, mz = 6 Kg) are connected to F
S D o3 i
a rope of negligible mass. An upward force of 198 N is
P A -\ g
applied as shown. The magnitude of the acceleration of the system is:
(a) 10 m/s? (b) 40.2 m/s? (¢) 50.2 m/s? (d) 70.2 m/s?
m Solution: /W
-= 9P W
™ = L}. lc ) F

W\Lzékg
C \j @j»}\\\
é_ﬁ: = O S wa
FoMa = pa

Y O M
(@ =y M T }0

- (o0 - [o m{S’yL
I
= o & A L"/é/w-“,\%.'?.}'#,;—ut)

(

| Y-Z- 0557999301 - Ay - YA
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(Ex.26)- Skg block pushed upward 30° inclined plane with initial velocity of 14m/s.
the distance that the block goes it is.

a) 20 m (b) 10 m (¢) 18m

/ /B\ Solution: /B\

- r r . -

Nz 1% s N = x =177
RN P '
Nz s o :-*%3544:&
. VA

z_ulr -

2 - 2x ¢.9

/;/Jnfe)i 252
(Ex.27)-From the figure the normal force F, on
P Ll W) QN

a block of weight 60N sliding down a frictionless plane is:

(a) SON (b) 30N (¢) 25N
\W Solution: /N/
/‘
VA~ M&‘A,C«@S &) '}LC/"""' {
= 6 o Qs 6o

= 20/\/-\

(
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(Ex.2.8)-A block slides down a frictionless inclined plane with acceleration of
PO el
magnitude 4.9 m/s? The angle between the plane and the horizontal is:

(a) 30° (b) 26° (¢) 21.55° (d) 14.32°
— —\ /X\ Solution:

(/,»—/’ét )/?H (M;;)M)ﬂb,«* ~1 u_,/d

7

&?%\Sx"*e’
=
<= mB = X
-t <
Q: Sim ( % \
o
/\/\/—:\6;;—‘—/(‘;’;;\)_:’—‘3\_/\‘_—/\/

(Ex.29)-A 40-N crate is held at rest on a frictionless incline by a force parallel to the incline.

If the incline is 30° above the horizontal, the magnitude of the applied force is.

a) 20N (b) 40N (c) 23.5N (d) 10N
\/E\ Y Solution:
wWzo=ma = Gons
—
U-‘L/é .
¥ ‘ b
- r S".'\MS S:MQ
gl 5} SH’M%O
=220
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(Ex.30)-A block of mass 4kg is pushed up a smooth 30 inclined plane by a constant

force of magnitude 40N and parallel to the incline. the magnitude of the acceleration

of the block is.

(a) zero (b) a.8m/s? (¢) 1.2m/s? (d) 7.3m/s2 (e) 5.1m/s"

w Solution:

= - = & £

F-mgoing = am

F-™MA5WO
™
o —WX4-2S w30 a1 'vw/gl
4

-
-

(Ex.31)~ If the mass of the block is Skg. Find T T
if the block moves with constant velocity

upward the smooth inclined plane. (or at rest ) 20

(a) 45N (b 24.5 N (¢) 42N (d) 25N

— W Solution:
A AN . _
[ Qk\)‘wlt—f/b’,}/‘dﬂ (:.—_—$¥\\\

—

T =5XY-3 D30
=249 N

) = WMASIWE

e

>

(
l
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31 JSETL Les
ITI———?
M m2 ml
2 & L
my
(sin ©,+ sin ;) [ mysin ©,-my, sin 6,
T= : mimpg 3 a= g COsS
(my+m;) mytmy

sl S aialt piadl  © =90 5 L8 atdl pinll O =0 b lale ADIA g agad puipg 558 Jalal (39 5yl Alld g

T=m1gsineg=ngsinez:§%§)ﬂ g =0 (oS oLl édﬁ@ ‘,SUJSMJ mﬂ!ﬁh‘;sh
sin90=1 5 sin0=0 g daa¥; il J]
—.;Uy‘ a A

(Ex.37)- Show the correct direction of the tension T:

(a) (b) (¢) (d)

e s T N

\/28\ Solution: W

Uz\r’/x_/,g»é)/-p}) L/gh)v/wﬂ I//)
s g s e

\iEr o ity )

e

(

| Y.Z- 0557999301 - By - YY }'—



(Ex.38)~ A block of mass m is connected to a block of (ml

mass M as shown. The normal force on block m is:

M
(A Fy=mg - T (b) Fn = mg (()Fy=Mg -T (d) Fv = Mg

W Solution: /B\/\\

NN
L@ @R b
r
N,
N =wma et ’
AR
Mrj

2{/&/\5 u,p@)\b’%;/’}?@@, g___j /‘/] C"D

(Ex.39)- Referving to the last example, if block M is moving downward, the net force
L W e e )
acting on it is: )

(a) Ma — T = Mg (b) T = Ma (¢) T= Mg (d) T — Mg = — Ma
/ﬁ\smution:/ﬁ\ A
—— T~
‘“‘“‘L’@Ms—.—&”}}\%\% _
9 “T
e
My —T = Ma M}‘l _/_'i_
(ov) T-Ma=-Ma My
J 7
— .

. ’ ) , ,4‘,4 v
QuploRleln b (R0 Las St PR 53 VS 5

(=) —— /n\% g b i{pb

| Y.Z- 0557999301 - e/ d LR }—




(Ex.40)- In the example-33, if we cut the cord the acceleration of mass M is:
B
(@) — 9.8 m/s? (b) — 0.735 m/s? (¢) zero (d) — 4.9 m/s?

m Solution: /B\f—\

?\quﬂé/ﬁ;/‘”‘ o e Q\;_)Pdf{&‘b\

(Ex41)- if my = 5 Kg and m, = 10 Kg. ®
1- The acceleration is: |
(a) 1.96 m/s? (b) 1.08 m/s2 (&) 4.36 m/s?  (d) 3.3 m/s? m;

WIS A5
2- The tension in the string is: -
1
(a) 196 N (b) ¢5.3 N (¢) 98 N (d) 6.2 N
ﬁ/é\ Solution: /ﬁ\ i
AN @{ =40 @ _ (s““(ﬁ‘ *.5',,"_@‘) e
l C
a e —w = SV XN) goxq.e
= % | s
W, \ AW 4
= -5 xq.8 - 65.3
\ 5
= 3% ws”t

LS 2 ap BB PN

{ Y.Z- 0557999301 - dvcry - Y4 }—



(Ex.42)- If m1 = 5Kg , wma=10Kg [ S—,

the acceleration of the system is-

10

(a) 2 m/s? (b) 3.4 m/s? (¢) 9.8 m/s? (d) 6.53 m/s>

—— O\
’/_VWB\ Solution: M;/de‘/:é )&’/Aj“

o (

W, = (> &, ~90 A ,4,.,”6. — W, $1 (6 \
T S o ____\ )’(1—
MW
c?7 , 8
o= a . » ¥ - ﬁ_:é»ég\uh
W W 19

(Ex.43)- in the above example find the tension is the string:
(a) 32.7 N (b) a8 N (¢) 33.45 N (d) 89 N

m Solution: /ﬁ\f

7 < e > /9
ST /\—>>’L;~J :/‘/‘)J)'\(:}»NJ

-
T =M o —— 58,540, ‘
L T = . W
AT l’
= 5X6:53 wto&-‘:-r:“1.‘* E
. (o« )94 S
=32.F & s T
::"ﬁz%—*\,,_ck
Yo r - - 22,
o ¥ Cr= =324 NV ] - 98 —65.3
p : W~
’ \.P"/ o) ’_p,v;:, - 32’7

- e - oRe 2527

Y.Z- 0557999301 - dvws - Yo ]-—



(Ex.44)- If my = 4 Kg and m; = 4 Kg. The magnitude

of force F requived for the two bodies at rest. e a1
(a) 39.2 N (b) 58.8 N (c) 98 N (d) 78.4 N

4
_‘\/B\ Solution: /ﬁ N

o zo NJ/ - T
& : ; LY *
/‘ ‘\......-/ /\.5—,{;\ . /

Fowa NN

=G xq.3 U&)"ém\; “’é\ci

=¥, 2 v

(Ex.47)- If the inclined plane is frictionless and

my = 10 Kg, ma = 6 Kg .the acceleration

mi

of the system and the tension in the string are : 36
(@) 4.3 m/s*>, SSON (b) 0.45 m/s2, 55 N
W Solution: /N
~m, = o | & =Y o ' y
} e i &
= (GuEPA Y g
W,z 6 ¥y ©,= 39 WY
(N +o-5) S
o = \W\ S; "‘gl -—-““1,5:’«61 \ Céﬂ = \ 6 X 6oxq
My AWy
(Vo -3) =55 A7

- __I_(_:__,‘xq,c? = I
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Friction
Al

lealaily prhandl Lolon ()5S0 Y 558 oo rlacdl (ho 35 il 3 (gsine o g iy Ladie

A ual oladl ke Lata Wil

AV 358 & 153l

Kinetic frictional force
EINPE LRI
(ol 5f a4l Ao pun))
ola3) (e Fie olad)
gl

Fi

N | Hk

SSal ALY Jalas

ux =coefficient of kinetic friction
gasand) Jadl) 3 348

N =Normal force

Jedll 55 adlalt o 8 jledat e Y
(ﬁmugﬁm,xbsdmsm
N

- jlhdi .JL-.;‘;’

N= mg-F sin ©

aatiall Q}Sﬁii&bﬁ&i.}sﬂué

<>

— b sy

Fr<Fg<1 3
Cra N oesdd ¥
Al j»u)l\
& Saall J8 g 45 sadi
&a&witﬁg -y
5k s Y1
Gebed! Lt il g8
SRS 3 68 JA) e
Dhie Yt 8 Lealadl

Static frictional force
RN SRR

Fs 18,all e,

e Fs aladl

3S5a ] olas)

& oSl AlSiaY Jalaa

us=Coefficient of static friction
Sasandl Jadll 3 548

N =Norwmal force

Y.Z- 0557999301 - S5 - |

ey gy of (1 LS o N
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http:frictioVl.ai
http:4.s.;a.ll
http:L$.l.,-.il
http:frictioVl.af

il clbaada

OB O Ll B e Jaay A gt o ((JaB Adjs il cad) ba GD% acad) S 13 -

a= g(sinO - 1k cos O) gohus Jiu¥ BBV 2ie e gl os8s =1
a=-g(sinO + g cos O) b oY FUN 2o Gllug
a=gsin® oS Pk=o O ael phadl 058 Latie 43 BaY
W= tan O OsSly a=0 s8NV ddy o el 98 Lasie —
W= tan © 0%y A=0 058 ALl Aopn awadl UL Ladie -
Vo B g o ety awal) S 1N - Y
F =Fs= WN A5l ABal die dgSud) iAW) B - - (galead dljanill Aol g ~

F =Fg= ppN | G0 dspuy shaul) o ol ASial 58 Y -

Fr = pie N :opl@ sz ¥ Fr oSond) SISiay) 3 (illes daslue et i ol 13 e
¢ : BT |

EF = maliSall Aot e Froans o8

a= - g g obul) 58y bk LAY L5 ot B giall o G Al s

OB (U5 (8 B AGa Jia Ayl ASn) A5 Ao s opdid B8 ()0 (o gionn B s anuad) OIS 13-

Vz

Fs=F, =pumg = G385 Qbsl oo Aadlil) Sl hall B g gl ANTAY) 56 -1

1% ) gy ady Aoy pudl —

O G conas U5 090

gR e

Jezdly ol glasy 0 5le?
BY ol sl

Leyrr~ ER N

Yusut.zwl11{@gmail.com

-
O

-

[
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(Ex-1)~ A block of mass 60 Kg slrdes on horizontal sugace with acceleration

DUWpt v £
a = - 8 m/s2, the force of friction between the block and the surface is:
(a) - 360 N (b) - 480 N (¢) - 600 N (d) - 720 N

/B\ Solution: /B\ ~ aJ;

TR pa
m$601(9 "—"‘“‘—_l B
- v
0\:‘9\&\/51— an'\MQ\ Y3
A: :60)('5
= — 4S80 &

IJ' ./" 5\//‘((——£ka ’@M/’X\o}b‘;—-/x/)’))dh)?p‘f

v ] L =
o oy L5 S & o 8 g o v VR
N =Y 55T nst Ms/a,,\,)é\, b

Fee ke D Wy 2 & Yl LR
v
A i

(Ex-2)- A book rests on a table, exerting a downward force on it. The reaction to

U” s AJ;Q’ //)/'-‘}A 04.,,«_)) -5 b—\}J >/
this force is :
(a) Force from the Earth on the table. (b) Force from the book on Earth.
(¢) Force from Earth on the book. (d) Force from the table on the book.

T m Solution: /B\[ -
62/& — &’79/.—1*_4—

O L 2O

)y
£

- ] ) i‘“‘pw

e O b ailis S ! .

/G‘-‘-—-’) Q,L.D)

| Y.Z- 0557999301 - Sy rilf- ¥ }—



(Ex-3)- A block of weight 5 N moves with constant speed by a force of 2 N, the

r~~V
value of the coefficient of friction py is:
(a) 0.3 ) o.4 (¢) 0.5 (d) 0.6
.V Zg N/ -
m Selution: P
—L >
O = O € \/’), &G—'—"‘S\—_‘{""—"—) o
F oo
=2 AN ’
[.=2) =heT g S
fo = . %
: E@ = F=z247
e T prle hLZiek
0/;') I‘“f’ ‘\}’ ‘-"-h‘o)} /LA ;ﬁ 5

(Ex-4)- The coefficient of static friction (us) between a 5 Kg block and the horizontal
) s Qe
surface is 0.1, the maximum I/\owzomta( force that can be applied to the block just
‘ﬂ,) 'J/‘ U"’—’-"‘ c-"-e«’ ) »28
before starting to move is . .

(a) 19.6 N (by 24.5 N ¢) 4.9 N (d) @.8 N

"—_ \/K\ Solution: /W

7~

/: ol E_.._.rr"}.——-u——-—ap

o
[, oS ab ol b o5
%
:‘/u ’w\3

,o,\xi.’(q ¢ - 4‘-74/'




(Ex-5)- A 3.5 Kg block is pulled at constant velocity along

f
a horizontal floor by a force F = 15 N that makes an angle 10
m
40° with the horizontal. the coefficient of kinetic friction is.
(a) 0.34 (b) zero (c) 047 (dy 0.1 (e) 0.2
\/b/\ Selution: /5\/ »
™M= 3.5 ze Vs s Bsin®
> =3 - /\ . f-_g ,& “ Cc‘g‘e
o= O ek = V7 ”
, . feso J
F,. 15" Ar E; Fﬁés ey
©=ko S = FeCes® . J& a2y
e — AL lf, Y-
r ’—-?,? pCaS(& ( -o) Ls ",
- Ho T Ny —FsinG N A i
las NV u*;»‘u W 2/ \_Ap A

14 Gsg o
(‘3'5351& %'w")%u’u M*Fiﬁag w9

'(M\{&%@M) M = 0.4? : w9 -fsin 6

(Ex-6)- A body of mass 4 Kg pulled up by a force parallel to the inclined surface
F

(where 0 = 25°) at constant speed. If . = 0.2, the force F is:

(a) 2752 N (b) 281.7 N (c) 9.437 N (d)23.67 N

M_*ﬁfé\ Solution:

wm=4 K9 c"—”’l/»/
oze () gz
P =02 = wa5iu6+ f
[-77 = Wasiy0 + Mwd(eyd ) (.‘—5},.,;, < gﬁ}//,{fg!/g,
o Ly
&:=25 22367 W U'?N’}U—{; - Q)ér';a, .
% N =2wmalesE ~

(

| Y.Z- 0557999301 - 35 i - o }—



(Ex-7)- A coin is placed on a flat surface, when the surface is titled 10° to the
R O et s JIE

horizontal the coin will start to wove. The coefficient of static friction between the
g LS JE
coin and the surface is:

(a) 0.286 (b) 0.325 ()0.176 (d)o.212 (e) 0.422

W Solution: /K\ﬁ
Gy o o ) i 2

Q\é{ﬁyw “?/:*:7;/;"
uﬁ}/’ :fm/é‘ = 0. 176

////F,‘
vt

et ()2 7R e A

. Y, :
"’M I c-*’b' == L /,J"’ /".)'/"

(Ex-8)- A block is s{:dmg down at constant speed on a rough inclined angled at 14°

to the horizontal. The coefficient of kinetic chtlon of the block with the plane is:

(a) 0.4 (by 0.53 (¢) 013 (d)o.25 (e) 0.35

m Solution: W )

Q\) d“u’ "r-}d‘*‘
Je= R

: o (&

-~ 0:295

[

L YZ- 0557999301 - G - 1 }—



(Ex-9)- A block is p{cg’ed on an inclined rough plane. If ps = 0.4, p = 0.3. the angle

between the inclined plane and the horizontal

inclined plane is .

if the block will start to slide doww the
g pp §e—y

(a) 33.4° (b) 26.2° (¢) 44.3° (d) 55.4° 1.8°
_\/ﬁ\ Solution: /ZS\/ﬁ e ‘
AT
/}U) z 0.4 !

/‘4,‘:0'3 /u T—O

| /,v,w"

rff('

(Ex-10)- 5 Kg block moves on a horizontal rough plane (px = 0.2). the acceleration of

et o5,
the block and the net force on the block.

(@) — 19.6 m/s? & 5.5N

&7’/‘

(b) — 3 m/s*> & 93N

(¢) —1.96 wm/s* & - 9.8N

—_——_\\/B\ Solution: W W
Fx —
— -
M= 45 ¢ - -
Prez=o2 | zo.2x9.8 aw//v«-:f
- ‘-/?5 wlg &
[
LT MO ot [ :pp”
- 1,‘16 :/u,ug
- -948 W 20.2x5 x93
9.3 A~ _—

v B Yo D,

Y 7- 0557999301 - ¥ —sE- v

o



(Ex-11)- A block is given an initial speed of 10 m/s on a horizontal surface.
If ux = 0.15 between the block and the surface, the distance that the block slide

before coming to rest is.

(a) 33m (b) 25m (¢) 44m (d) 34m

\/zg\ Solution:

VS W) e ot

N = low /s

& N~ A/u P A I "
P ous ! Citirf 25 Oy Ty
/K - .05 9.8
=27
R SN A e
N T o
— P a— ®*=?2 ""’\1:0
\\}.: \‘3' +1ax \l;—-i@
2
N \{L_..\la
_loo
= L = 34 wm
- 2xl-47
iz ‘3_;,)// ,,._c:u g "l yls

(Ex-12)- A crate is sliding down on an inclined plane that is 35° above the

-

) &
horizontal. If the coefficient of kinetic friction (s O.4, the acceleration of the crate is:
g G Dy

(a) zero (b) 2.4 wm/s? (¢) 5.8 m/s? (d) 10.3 m/s?

W\ Solution:
a4 [5}«» 2 -/“us@]

q »3[5241 35-0-% C:9>3‘5}

1

¥)

r ¥ ’ >
- 2 bwm/et Ao Lo B2 0N
’\/\/\/\/\/\/\'/\—/\_/\/ .
\_,UP):,\—!?? S

N 2 wa (s & «— N .
Fopw < R tew

| Y.Z- 0557999301 - $HAg- A }‘—



(Ex-13)- In the previous question, if the crate moves up on the inclined plane, the
acceleration of the crate is:

(a) 1.4 m/s? (b) - 24 m/s? (¢)-8.8 m/s? (d) zero

m Solution:

o =g (5in6 +f0)

= -~-9:8 (55“:36 ‘f‘O-‘r Ces 35 )

u’u)r)//uf.» Boy
mﬁ,‘,w,»g»gu)f L X
Moo | dB e e

a2 (Smb ~Meose) i 25

- =2 J w\/;t

= 3(50 +RwsE) s

(Ex-14)- A 1.8 Kg block is released from rest at the top of a rough 30° inclined

plane. As the block slides down the inclined, its acceleration is 3 m/s> down the
I ”

incline. the magnitude of the force of friction acting on the block is.

(a) 3.8 N (by 2.3 N (¢) 4.2 N (d) 3.4N

M"“‘“\/?S\ Solution:
=4 =

’\'“\35;&4@'*[.» = v wA

o

f}, = W‘;ﬁﬁ/u@ — WA CA

<

\.Pxq-ISiu30 ~1EX3

—
a—

- 3. 4 7
34 v RV

@uﬂwﬁ/ﬂ}u’l, f

| Y-Z- 0557999301 - G0 i - 4 }—-



(Ex-15)~ As shown in the figure, A block skg slidegp)ir

3V P o - I ew o Eey,
down an inclined plane of coefficient of friction of 0.2. .

A horizontal force 10 N acts on the block. If 8 = 25°,
25

the magnitude of the acceleration of the block is:
(a) 9.8 m/s? (b) 7.53 m/s? () 0 55 m/s? (d)a3F (s

m\ Solution: /é\[

w:?ffj//l:o.z)r,_./o /a:g?

< >Meod
O = f-___r_. M;fﬁg,;v:;.e,,ermﬁ@sa 3
™ = &3 6.4./
_ MISinG- [F,;{- 059] M =AW
w w3sinG =2oF A /‘““” LF)FWF"
_ 207 -138 e =9l A Cons. 2 “’;‘ S =~ -
oc T (ke g v,uJy u)g
A = 038 "mlg'z 2 J«"/)‘V/GAS e)[,\_‘ﬂ

(Ex-16)- The two blocks are released from

A

rest and observed to move with acceleration M

a = 1.5 m/s?. What (s the magnitude of the

10 | ™+
frictional force on the block that slides horizontally?
(a) 204 N (b) 30.6 N () 75.5 N (d) 35 N (e) 18 N
™ \ \/ﬁ\ Solution: | 5 o~ a}/
=5 G, wzle ks allswge - A T\,ﬁl
Fo= 27 <—‘:—~—*—-\‘
. \ -
.‘;&’A_y \J‘.'Lé la) a9
Zf e Ewm ~ g @ reutb L
e “he= o (i) B T TN ™3
F _ zgé_.,cu(w-;w,_) T= 2 M2 J-JOUJJ-)\ Thov

_’_qc? ;Xsm?sgﬂ/\ (_)\_)L&/ (,,L’,L«sal-r))

{ Y.Z- 0557999301 - 85355 - 1+ }——



(Ex-17)- If my = 10 Kg m =02, my=3Kg

The acceleration of m, = is: ﬁ
(@) L.l /> (up) (b) 0 -
() 6.2 m/s? (down) (d) 8.2 m/s*> (up)

‘\/E\ Solution: /B\ ! B

o r

A I (F.g-i- “bﬁ.' : ‘ -« & N\ s

35in® > (Rt way) w9 5%0% (M) 9,4; 2 ;A

L E3=ke Y g (up) s I
[£3 s LF(UP //

(Ex-18)- Block m; in the figure has a mass of 5 Kg and m; has a mass of 3 Kg. The
coefficient of friction between m, and the horizontal plane is 0.833 The inclined plane

is smooth. The tension in the string if the mass are rest is:

(a) 11.79 N (b) 14 N
(¢) 15.68 N (dY24.5 N
M——‘ﬁ@\ Solution:
=0 Wk
- ‘\

—o.$3x3 x9S
=l&. 5 A

(
\

Y.Z- 0557999301 - B g - ]



Circular Motion

A5l 48 )al)

(O Llsn A5k N h
TP 7 S N-—C-—‘Q
(Ex-19)- A tmc}g IS moving in a citeuiar path on a rough horizontal road of radius
25 m with a constant speed of 10 m/s. The coefficient frictions which prevent the
e Fm e
truck from sliding off the road is:
(a) 0.36 (b) 0.15 (c) 0.3 (d) o4
W Solation: /B\F o
o IRy
R=25w G Wu/a)wafd-m
N = | o "M} S =z —
Py =2 _ aeo w,,r,w
- 219x9.¢
= 0. &

(Ex-20)- A truck is moving in a civcular road of radius 20 wm. The friction

car without sliding off the road ?

coefficient between the road and the tires is 0.6. What is the maximum speed for the
(a) 5 w/s

(b) 10.8 m/s

(¢) 5.4 m/s (d) 4.2 m/s
\/E\ Solution: /B\f
R = Zowm

s=0:6 \ N =NLR Y f) D Yy
=27 | ’ ppA s it 0
eaea®) T

= |o.& "Ml5

(
\

Y.Z- 0557999301 - G35 il - l""' |



road on the car is:

r 7340
mass of the car is 1500 Kg. The magmtude of the force of the friction exerted bg the

(Ex-21)- A car travels in a circle of radius 5Om at constant speed of 13 m/s. The

or ‘)

) -~ P

Qs o

(a) 3630 N (b) 4320 N  (¢) SO70 N (d) 5880
».V)Ui o W&
” \/?S\ Solution: /B\f
R = 95oM L
- N_
N =13 w/s L: - R
m =z 1500l gy | 164
[ .2 T 5o
s T xrx /f

L e M

(
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Mechanical energy '

4
A1) LY %

Kinetic energy (ol ) Potential energy

. ) x o .l .. .. E .
A ad) Cann AS5a ] Apdlall Jady A58 Ggsall dady dsaS
.. A Gravitational Potential energy Elastic Potential energy
leSlias AN gall) ALY a5 | o | &5 Al pally) Al Ly || 5 5adi(Jsadl) A8l a
PRIV = BN : A AR
V A M?‘“ﬂ | u.a)’}!\‘_pt}aﬂ\?u’;ﬂ‘éj JJMJ\J@M&‘}JJ‘;A
33 h 4l dilus 393dia O o o>
1 2 -
K=— myv J 1 2
2 1 U=mgh J U= - kx® J
A m (kg) s ‘ . .
e“:ﬂt i )E V%znfs) % 5l A (kg) , <l k (N/m) S
' = h{m)s 4lad) g =9.8m/s Jhie x(m) s 4yl
w 1 Al Lo el Y LY Llcaty) of Ak
A€ el asall sl 33 ’ . ‘s . -
; ol N A v Asalsll Al & e K anl o g ol
&sﬁ)mjeu.?nﬂ\jﬁod\.:s)g :*g‘ L}aJYI b_‘:, " Ls "
4B KUl anall - gl e g Sk 4 F 5 53
A8 ,al 7~ A8l e x yladay
’& o 22 F=k x

L] Pl ledly 2l Mol ,6 S

{ ny:g v L
PN cjéo’?p:{

Ly~
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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?

k

V

I}

’771‘5]*-’3 = ! (I

—“iw.\l

1
N|
>
V)
'
o
O
~/

"’l“’fésﬁt’di

(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

,%

I" 1! f, r el
(AEBIL €)Y mgayily s 50l
> T
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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 « =
U=
5
\ 2
(J=5FKX o
- }{ X Lo (0"57
2:-5 O

czZZ?"77:ZLg§;§f

( Y.Z - 0557999301 - &% 44 -ch-7-4 ]—
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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

L Y.Z - 0557999301 - éwcjif -ch-7-6 }‘—



(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

(W -:}77\1,_:‘[‘1 (s

(

| Y.Z-0557999301 - &% i -ch-7-8 ]—



Jalll &1 53

48 _all oladlg 8 5all sladl ¢ dugl 3l dad o JRlll dad dadal
Jadll 6 S W=Fdcos O O a
+| [ 0[ —
90>62>0 =90 180>6>90
oladl i 348l cuilS 13 (i 5a) 5 gl CilS 13 (iua) ooty olas 3 gill CailS 13 ()
puanll 48 ol 3 ll (Ja ] == Tyt Sl Alall gk -1
? Se Y Lty ¢l paid) sl
W=F dcos O RSl sl ek -]
,. 3 Al A 5all W, =-mgh
Hoah pus le Bpilad) JidD pun e Adlall it 2
iy Ll il o ey dile (5 glasa Sl Y
W, =mgh @;Mtw(;;zﬁwg W,=-mgdsin®
LI“*LS_}""‘“‘&“‘YJ‘ ?»ALJA:-QUAJM-4 (.m,;ulcsﬂ&a\“fa‘,idiﬁ_2
Lisdl 4y 4 ja & jas
W,= mgdsin © T W =—F,.d o
Sle hiall 4 a2l 548 Jei3 e g b k| sl 3 Bl o) 2l B il e -3
W = 0.5kx y - 2
0557999301 W0k

T [——
“s

o
(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, ="

| Y.Z- 0557999301 - $5j 4% -ch-7-9 }—
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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
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(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,
(

| - 0557999301 - i -ch-7-11 }—



(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

% —~q .33 ﬁ...’ U‘é, L.)\,o“.:l r
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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

—

—

(
.

—~ 0557999301 - ¥¥ =% -ch-7-14 ]——



(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’)

| -0557999301 - B -ch-7-16 ]-—
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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:

Yusuf.zwl1l1@gmail.com
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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

A

v

[
L
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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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