ion of @ body from

Displacement:
Displacement is the ¢

position. It 1s vector quantity

hange in the posit

Velocity: _ :
Time rate of change of displacement ‘s called velocity: [t is vector quantity and S.I un;

ms-'. It is given by

p =

(7L

d
[

[nstantancous Velocity:
al. over wh,

[pstantancous velocity

time. When the time ntery

a particular instant of
age velocity beeomes equal to t

the aver

at

the velocity 1S measured. approaches. ZCTo.

instantaneous velocity al that time.
. Ad
\'”h: I“”““‘jl—iﬁ
Al

ACCELERATION:

Rate of change of velocity s called acceleration.

. Z‘s\'
" u "
Al
e Acceleration is a vector quantity measured in m.s2. Its dimensions are[LT ]
Instantancous Acceleration:
The ration at a parti ' "
acceleration at a particular instant of time. It 1s the value obtaed from i
acceleration as 11 1S - o L N
eleration as time At is made smaller and smaller approaches zero |
T Av |
Ay =Li My 0~
At
Graphs:
Graph is a pictorial display between two dependent
& = U ' 1 '
Displacement-Time Graph: R —
e -t graph shows '
£ relation between displacemc
cen displacement and time.

e Slope of the graph is equal to velocity

e —
e
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velocity-Time Graph:

o v-1 graph shows the relation between velocity and time.
o Slope of the v-t graph is equal to acceleration.

Fquations Of Motion:

Ve =V, +al or Vy=V+g
g = V,1+1/2at? Or S = Vit+1/2p1°
Vi = Vi* 4 2as or Vit = Vit+2gs

Newton’s Laws of motion:

e 1" Law: The velocity of an object be constant il net loree on it is zero.

o 2" [aw: An object gains momentum in the direction of applied forces and the rate of

change of momentum is proportional to the magnitude of the lorce.
e 3 Law: When two objects interact. they exert equal and opposite force on each other for
the same length of time. and so receive equal and opposite impulses.

Momentum:

o The product of mass and velocity is known as momentum.
p=mv
o« [incar momentun is a vector quantity and has dircction of velocity.
o Sl unit of linear momentum are kg ms™ or Ns. Dimension of momentum are IMLT|
Impulse:
The impulse provided by the force is the product of foree and time tor which it acts. It

equals change in momentum of the object.

B

©= A = T o R

aw of conservation of linear momentum:

The total lincar momentum ol an isolated system remains constant.

m v, 4+ m,v, = myv, + M,V

Collisions:

Collision is said to be taken place i some sort of interaction appears between bodies due

(o their closeness.

Inclastic Collision: , . i
The collision in which the K. of the system 1s not consen od. is called the inelastic colhsion.

Elastic Collision: : :
In the ideal case when no K.E is lost. the collision is said o be perlectly clastie

Elastic Collision in one Dimension: |
e [lastic collision in one dimension is that one. 1 which colliding bodies do not deviate
from their line of motion. after the collision.

V4V =Va+Vh
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MQUOI‘I and ForCt

M

Vi-V: = '(\'”I - V).

or

Speed of approach = Speed of recession [Va= - V

After colliston,

V' = +
] (|1'|l+m:) (I'ﬂI +m,
V' 2m, V, (ml‘ _ml) ¥a
* (m,+m,) (m, +m,)
Cases of elastic collision:
Case I If ng|-m> & Vaz0
then V'1=V; & V2=V
Case II: If m)=m: & Va=
then V'1=0 & Vs =V,

In both cases I & 11 due to the same masses of the colliding bodies therr velocities after

collision got interchanged.

Case lll: If m;<<m; & Vy=0and my = 0
then V= -V & V()

CaseIV: If m;>>mo & Vo=0 andm; =0
then V1=V, & N'y=2V,

Force Due To Water Flow:
Water exerts force on a wall, when impinges over it. This force 1s equal to the product of

mass flow rate of water and 11s velocity.

= -
]- :_1'.1
l

P'rojectile Motion:
Projectile motion s two dimensional motion under constant aceeleration due to gravity.
e Horizontal and vertical coordinates of projectile at time *t* are 2IVeN AN,
x =V, cos0 and y = VisinOt - 172p¢
¢ Time to reach maximum height is given as: :
t=V,smn0/p
o [otal time of flight is given as;
T=2V,sin0/ g
e Vertical range (height) is piven as:
H = VZ5sin0/2p
e Range (horizontal) is a distance between point
back to its level of projection. It is given as:
R = V.JHI'H:U.}E{
e  Muaximum horizontal range 1s at angle 0 = 45°
Rinay VIJ:"U

=

ol projection ang point at which it comes

and given as:
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Displacement

(1) A person Moves along a circular track and covers half o
figurc. What will be the ratio of its distance to displacement covered.

Person

Final

point Initial

point

(a) 21 (b) dr
J T
(€) 3 f .

(2)  Which of the following statements is true?

(a) displacement can be greater then distance  (b) along a closed path distance can be zero.
(¢ the distance of a moving body cant be zero (d) All of these
(3)  The shortest distance between two points is called

(a) acceleration (b) velocity
(¢) speed td) displacement
(4)  Displacement is a quantity
(a) scalar (b) linear
(c)/\-'ccmr (d) botha & ¢
(5) Rest and motion are
‘(a')?clnli\'c [erms (b) vector quantities
(¢) scalar quantities (d) none of these

(6)  Displacement can be zero but distance

(a) can be zero (b?}s always zero
(c) may be zero («}) can never be zero
Velocit

(7) A person goes to Islamabad at a velocity of 60km/h. He returns back at a velocity of
70km/h, What will be his average velocity?

(a) 65 km/h (b) 60km/h
. (¢) 70km/h (d} zero
) The dimensions of velocity is
(a) [MLT] ' (b) [Mlj‘]
»Armell] WILT ke
O) I, body covers different displacements in equal interval of time, it is said to have

'(—bfrariable velocity
(d) uniform acceleration
al to the instantaneous velocity then body has
(b) variable velocity
(d) uniform acceleration

() uniform velocity

10) i?h\'ariublc acceleration o &
Mfm average velocity of an object1s Y
9) uniform velocity
(¢) variab|e acceleration

(%] CamScanner
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mMotion and Fore,

yal distances In equy

ack and covering ¢d

A car is moving along 2 circular tr

(11) ; | _ _ ™
intervals of time, W hat is true about its motion.
( ur
(n) Speed remans unmtorm
(h) 1t is constantly acceelerated e opains Same
(¢) Veloany changes at everd moment A maght
(d)All of these .
(12)  The typical speed of moon around the €2 et -
() 1000ms™ () :,”“””“”IH-I
(¢) 29600ms™
The S i velocity s _
(13) |'|;l h‘ﬁl‘?uml of v \ () cms |I
\ 2 (d) mms’
gfms. | (h with constant speed then its
, ine in a circular path S(@nt SR 0
(14)  An \hjeet moving (h) velocity i anitorm

) velocity is changing . S
(<) s A , , th'-‘“: | amount 1n ¢ ual intenal
(15)  If a moving object does not cha an cqual amo js
of time then the object is said to bein A |
(2) variable veloci ﬂfi unitform veloern
(¢) Instantancous velociy (d) all of these
Af a certain instant of time the velocity is said to be
(b) variable velocity
“I} constant ‘.'L‘]UL‘H}

joes its velocity by

(16)
(a) uniform velocity
tef instantancous velocity
(17)  Which of the quantity is the magnitude of veloeity

(a) distance (h) acceleration

(¢) displacement -((lf:;puul

(18)  Atwhat condition the instantancous and average veloeity are equal
() i@ body moves with uniform velocity (b il'a body moves with variable velocity
(¢) if'a body moves with instantancous velocity (d) if'a body moves with constant ac celeration
(19)  If instantancous velocity of an object is changing then the object is said to have

(a) unmiform ».-::Im;ny (b) non-untform velocity
(¢) angular velocity (d) constant velocity

Topic 3.3
Acceleration

(20) - :-\ cvelist riding at a speed of Sm/see braked with uniform deceleration and stop
in 3m. the acceleration is vdeosleration wad &%
(a) 2.16m/scc” (b) 4.16m/see?
(c) -2.16m/scc” 1 -4.16m/sce?
(21)  An acccleration is produced in a body if
(a) Magnitude of velocity increase or deercase (b) Direction of veloeity changes
(¢) A force is applicd AL of these I

|'Ifl{

)—/ﬁf
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Chaptﬂf" 3 Motion ana rw=*~-
/’_,_.-—-'—

moving on a straight track such that a force / is applied on it for ¥ hich

A car is
(22) oricntation of applicd force acceleration is negative?
(a) 0=90" W - 180°
(¢) 0=0" | 90° < 0 <180°
(23) The i'l‘lf{flt}' of car is decreasing along the straight line, then velocity and
acceleration are
(a) erpendicular (b) parallcl
(Pf‘fnli pur;lllul (d) nonc of these
24) Thy instantancous acceleration is obtained if put limit on average acceleration as
AL=—0 (b) Ad >0
(c)\IF— 0 (d) Av->0
(25) The instantancous acceleration is the limit of average acceleration as Al — ()is given by
(a) dn. = lim —'}i (by’a.. = lim N
= V-l
(¢) ¢ = lim l (d) . =Iim L
- \ —el) Af

v\t el :‘}ﬂ'
(26) When force of [N is applicd on a body of mass 100g then the acceleration would be

(a) Sms™ (bf 10ms™
(¢) 10ms™! (d) 0.1 ms™

(27)  The magnitude of acceleration produced in an object is inverse
(a) momentum (b) mass
(¢) velocity (d) force

(28) The rate of change of decreasing velocity is called
(a) positive acceleration (b negative accceleration
(¢) uniform accelceration (d) both band ¢

(29)  The SI unit of acceleration is
(a) ms™!

Iy proportional with

(b)1 187

(¢) cms™ (B mms™
(20) Inwhich of the following cases acccleration can be assumed to be uniform.
(a) Velocity increase at a constant rate (h) Velocity decrease at a constant rate

(¢) Velocity may not change at all (Y All of these
31) I the velocity of a car is increasing along a straight linc then velocity and acceleration

are
(a) perpendicular G‘)/Pﬂr“““l
(c) anti-parallel (d) coplanar
32)  For uniform motion of a car along a straight line, the acccleration will be
(a) uniform (b) variable
3 (¢) average ) 710
) Ify body moving in a circular path with constant speed then the
('m't?locil}' and acceleration are perpendicular to cach other
(b) velocity and acceeleration are parallel to cach other
(¢) velocity and acceleration are anti-parallcl

‘JI“ - i . 1
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Motion and pnm

With constant acceleration then the average and i"mnta.,%

(b) unequal
(d) none of these

S)  For wh; Velocity-Time Graph
iC :
. " following curves acceleration is constant?”
(a) il N (b) ) ' (C) — - \(d{AI I ‘
36)  The graph shows how the speed of an object changes “‘;ith time. Which sectj,
shows that object is moving with an increasing acceleration:
D .
B C
A
(a) A | (b) B
-\(C)- 2 (d) D . . o' o
(37) Which of the following curves is the a-t graph for an object moving with constant velocity’
T - +
— e \ ’ - —
(a) ' (b) SN - R td) .

38) Theaverage acceleration of an object during the interval t is given by the slope of
( (a) speed-time graph (b) velocity-time graph
(c) distance-time graph | (d) none of these
(39) If the slope of displacement-time graph increases then
t (a) acceleration increases {b) velocity increases
(c) speed decreases (d) none of these

(40) If the slope “f"ﬂ“"if}' time graph gradually decreases then the body would have
{a) negative acceleration :

_ 1 (b) positive acceleration
(c) uniform velocity

(d) none of these
(41)  Thearea under the curve of velocity-time graph.gives
(a) acceleration (h) ix‘ldncé
(42) f:)b:etizcilst};hrnwn upwards such that jt ol oy |1
y - a ' m v ] a - . . / 1
of the following curves represent its a-t grz{:pfﬁ.’ freely under action of gravity. ke

i 'I | .
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mﬂ Eg}l_ation_s of Uniformly Accelerated Motion
(43) Equations of motion hold only when there is =
(a) lincar motion with constant velocity (b) linear motion with variable acceleration

@/ﬁncar motion with uniform acceleration (d) none of these
(44) Zy‘it}' of an object dropped from a building at any instant ‘t’ is given by
! (b) 1/2gt?

(c) vit ™ ”j?' gt _ (d) none of these
(45) Accﬂﬂ'iﬂlﬂﬂ due to gravity near the surface of the carth is
(a) Oms™ . (b{g_gms-l
(c? 1.6 m/s (d) 11.2 m/s2
(46) Distance covered by a free falling body during 15t second of its motion is
49m (b) 9.8m
(c) 14.7m (d) 19.6m
47) zjyratrnopcr moves downward with
A) 72CT0 :’-‘CCCIETI‘UO“ (b) negative acceleration
(c) positive acceleration (d) none of these
(48) [f an object iS moving with constant veloeity of 20ms-' towards north then its
acceleration will be
(a) S ms™ (b) 10ms™
() 9ms™ (& Oms™
(49) A ballis projected upwards with an initial velocity A
V;——-lOOms" as shown in the figurc. It comes back T

L. - ® g __I
After sometime and strikes ground with the same b =0ms

velocity but pointing downward. What is the angle
between acceleration when moving upward to

acceleration coming down?

(a) 180° (b) s
m}o”'

(¢) 60°
(50) As we go at a greater height from the surfaccef carth, the value of g
3) decreases

(a) Increascs
(c) remain same (d) none of these

(51)  Which onc is the correct relation
a4 I’ 2 4 V°
(ﬂ) U= I_f__l—" (b) = I J
21! 28
(S+ Vi)

©a- ?.(S:lir) (d) a="—7
Newton’s Laws of Motion

Toic 3. [
ge of momentum is

(52)  For a freely falling object the rate of chan
(by Weight

(a) Force
(¢) Less then weight (d) Greater then weight

53 . , gl
(83) Basic law which relates the force and motion 1s
Newton's laws of motion (b) Einstein’s equation

(¢) Maxwell equation (d) nonc of these

v =100ms".
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(59)

(60)

(61)

(62)

(66)

(67)

(68)

) ‘ - _ Motion an
Newton's I“““fmtnm\ . Puh_!
() HPE‘C{I com n hﬁl N\

Parable g « » fﬂ.r,lh““ objects which moves with

(€) Speed Of the speed of light T‘h’)/“ . . ared 10 the speed

T1 1C Order of 108mcl low hpf.‘ﬂd as comp peed of .
& \Tfamou'?. book “Princ: m? (d) none ot these |

d4) Newton PIa™ is written by
(;f) Einstein (b) Galileo
he first ANt O g e ' d) Joule
h ntlcl . " ( J( to Y e
(a) Newton u— ‘N" body begins to move or comes 10 1est AR AlVen
. Al Sena
(¢) lhn—ul-”aithcm (byAbu Ali Sc¢

Chawarzimi
Action a (d) Al-Khaw : ~
nd r i ~ M - . . = 2 Ctl{ln thc“
¢action ¢qual in magnitude and opposite In dire .

@ e — i N]‘)/in:wr halance each other
&c) balance if bodies are [ cht (d) Balance i bodics are heavy.
nertia of body is measured in terms of

(a) its weight (bY its mass

() its velocity (d) its force o
A mass of 10kg moves with an acccleration of-10ms-2, the force on 1t 1s
(a) SN | (b) SON

(Y 100N (d) 25N

According to Newton’s second law

(a) F =mv , (b) [i‘fnh’a

.h(_c)/F=nm (d) F=a/m

- Y - . H . . .
The force which produces an acceleration of Ims™ in a body of 1kg in the directi
of force is equal to

(a) onc dyne (b) onc pound

(c) one joule (r.l-)’ﬁnc newton

The dimension of weight is P )
(a) [MLT] () (ML T

(c) [LT"] (d) [MLT]

Single force does not exist, i1s the result of which law of motion
() " AW (h) 2™ Jaw

( Jl'l'.i lﬂ\‘v
M;? is the quantitative measure of
(@) 1nertia (h) oravity

(e) velocity . (d) both a and b
The property of a body which tends (o m

(d) all of these

i S aimtain the state of rest or of unifor
?])) F]ilSﬂ Wﬁnurliq
¢) force ¢
NE“’ton‘s ﬁl"ﬁt law dl?ﬁllES ([I) hUII] aand b
(a) acceleration
(¢) velocity (b) t!iﬂpluccmcnl
Newton®s 204 Jayw determinces %) force

(a) acceleration

(¢) velocity (b) displacement

Ac‘!ﬂ" and et Phvaec: - ("-U/iorcu
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Motion and Force

—

yeting 0N is doubled, then acceleration becomes
' doubled

— Ir'h"‘ fﬂrfl
(69 It
L L (d) constant
(¢) ON¢ I::ﬁrst law of motion is also called
(70) \c“. “ nht‘ inertid (b) law of gravitation
‘ I:\x of conservation of encrey (d) law of conscrvation of mass
()  of an object . 20kg, then the pull of carth on the object is
(71) .\I-I;.s 0 (b) 9.8N
_t',;q%':\; (d) 296N
m'ﬂ Momentum
72 Whena laree Coree “F* acts on a body for a large time then product of *F=and time
is called. uﬂ/ |
(a) Impulsc Change in momentum
(c) Momentum (d) All of these
(713) A florce of 10N act on a body of mass 10kg for 5 sec. The change in momentum of the
hody 1S
(a) 10 Ns (b) 100 Ns
¥50 Ns | | (d) 150 Ns
(74) For . acting on a body 1s cqual to
rate of change of momentum (b) change ol momentum
(¢) momentum (dybotha & b
75)  Dimension of momentum is
(a) IMLT] (by |MIT-]
(c) [ML.'T] ahy ML

76) Which of the following 1s truc?
(a) Jhere is impulse in every change in momentum

W) There is change in momentim in cvery impulse
(¢) For impulse force must be small
(d) All of these

77)  Dircction of impulse is sam¢ that of
(«'rﬁ'h:mgu In momentum (b) velocity
(¢) acceleration (d) no direction
78)  SI unit of impulse is same that of
() Tnomentum (h) velocty
(¢) force (d) qceeleration
79  Which bullet of same momentum i« more cffective in knocking a bear down
(@)tubber bullet (b) lead bullet
(¢) both are equally effective (d) none of these
3 seconds then change in momentum will be

80)  If the force of 250N acts on an object for
~(h) 450N

J?ﬁﬂ;\':-;
) S00Ns (d) 125N
the momentum of an isolated system always

Y
[)  Inthe absence of an unbalanced forcee,
(b) decreases

(2) Increase
. (d) none of these

M conserved
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\
hapter- 3
Motion and f,

e —
M

| e ——"
S i y noto¢ (b) yes always
3)  The force which migh g e I
(2) SON ight be enough to fracture the naked skull 15
(b) 10N
() 15N dy’
4) A brick is allow i i
ved to fell down against air friction then the r&ﬁ‘\m
rate of change fo momentum is |
(a) fnomentum (by power ‘f
(¢) impulse (d) work wedl
$S)  The-rate of change in momentum is called :
{a)/Equa] to weight (b) Less then weight
(¢) Greater then weight (d) None of these e i
36)  When the retarding time is increased during the impact then e reres O
(a) Increases () decrgdseg
(c) zero (d) no change

e iniury adding because it
37)  The motor cycle’s safety helmet prevent the SE?)US injury ductop &

' | nere ' sive loree
(a) extends the time of impact (b) increases impulsie
(d) both a and ¢

¢) decreases the impulsive force ‘ _
(c) P time of 0.2 sec, if the impulse reduce

88) A tennis ball hits with the wall for collision

{0ONs then the impulsive force will be
(a) 10N (I) 100N
(¢) SN (d) SON
| = - -
Elastic and Inelastic Collision

The collision in which linear momentum s well as K.E is conserved is called

. (a) ncarly clastic collision (lr)fpn:rﬁ:ctlﬁ}' clastic collision
(¢c) non clastic unlii:.;ifm (d) none ot these

90) [Inan inclastic F:nlhsmn |
(a) momentum 13 conserved (h) encrey is conserved
(eyboth a & b | N (d) none

91) In case of clastic collision

\(,")/nmgnilude of relative speed of approach equal to the magnitude of relative speed of separation
(b) magnitude of relative speed of approach is doubled of the magnitude of relative speed
of scparation
PN Cﬂ‘ Jative ernee i’ a3 oy poee ! . . . % .
(¢) nm;,nu'ud I nﬁ.llum.‘arud ol approach greater to magnitude of relative speed of separation
(d) magnitude of relative speed of approach very less o the maenitude of relative qpﬂﬂ'd
of separation ) . RUSE Reheini

r two colliding balls whi FOR :
(92) ::; ey qhg:ﬂ:jnﬁ h;_:"“' " h:ch. condition is applicable for one dimensional clastic collision
' ¢ non-rotating i & _ e |
(eYboth a and b . (b) they should be smooth

d) none of these
3) When a very avy ball ¢ A . ( ¢ Ol (hese
9 — tnllisi{;nl::.:f;nszglmi collide with a stationary target ‘B’ of negligible mass:
elocity ‘ . : .
(2) become zero fty of ball B’ will I3
I H

.

: b) become half |

t¢) become doubled as compared to B :d; s::;zn;z :1};1 ”B m m
& B
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Chaptﬂf — Motion and Force
— —

ball bounces back from N
(94) \::::::“: 0ot such that sound and heat is produced then
C .

(a) Musl be clastic
(h) Must be inclastic

(l‘l} fomentum 1s conserved but K.E is not conserved
(1Y Both B and C

m Force Due to Water Flow

95) When water strikes a wall the force exerted by water on the wall is

(a) F=m v by 7 = ™
[
omi
(¢) F = T (d) F o=

9
(96) Suppose water flows out from a pipe at Ikgs' and its velocity changes from Sms’'
to zero on striking the wall, then force of water will be

(ay TSN (h) 20N
(¢) ﬁkgmﬁ" (d) 15kpms™
97) Thesystem on which no external force acts is called
(a) 1solated system (b) open system
(¢) non-incrtial system (d) thermal system

Momentum and Explosive Forces
(98) A fighter jet opens firc on the jet then the velocity of the jetitself

A

(a) Increases Uiﬁ)curu‘usus
(¢) Remains same (d) All of these | |

(99) A fighter plane drops a bomb when it is at the top of enemies target. Bomb misses
lhc/(\:trget due to | | | |
() horizontal component of velocity (b) action of gravity
(¢) vertical component of velocity d) bad weather

Rocket Propulsion
(100) In the figure a rocket is shown which is properlling upwards. /\
Which of the following statement is true” ‘
(a) Its acceleration goes on increasing duc 10 decrement of mass
(b) Its K.E is not conserved
(¢) Its momentum remains same

Mﬂlh A&C |
10 ' is in the form of fuel -
(101) T mass of rocket 1s 1n the (b) 70% /71NN
%ﬂ/ (d) 90%
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arth’s aravity is

(bj’-f(}llflmh"

(d) 4.000ms”

(h) liquid only
() gases and sold

Projectile Motion ool N
: e oreo chown | At which pomnt acccicrag
05) A parabolic path for a projectile 18 <hown in the figure \t P “ Fatig

is minimum® & P
(a) B (h) / _ \
) (' Not possible \-f/ {

(c) A oSG
06) In projectile motion the acccleration in vertical direction I3
) 9.8 m/s’ (h) 7¢ro

(¢) Variable (d) nonc of these

107) In projectile motion horizontal velocity
(a) Reducces 10 7¢10
(¢) 7cro

108) A projectile is projected upwards with an
figurc such that its IK.IZ at projection is 100J. What will v
be its K.E at the top?

(a) U.'I. (b) 100 RN
(c) 251 * (df 501

L]

109) Which of them is not a projectile motion?
(a) football kicked off by a player (h) an object dropped from an acro planc
(¢) a missile launched from a launching pad (m ball thrown vertically up

(110) Projectile motion is.a ’

thf remains constant
(d) all of these
anele of 43° with x-axis al shown in the

»

(a) one dimensional motion (hytwo dimensional motion
(¢) three dimensional motion (d) none
(111) At the highest point during projectile motion
a) Acceleration 1s zer | P
(a) cleration 1§ 7¢ro (b) velocity is zero

(ey¥ertical component of velocity is zero - (d) none of these
(112) At the highest point of a projectile’s traj ' T
i il tl‘il :]Et"l' & | - . . . =
and velocity becomes J y the angle between the acecleration
() 0°
| )
(c) 180° {;;,:SD

A body is proj
¥ X jected at angle “0' witl i
: : 1 horizont: ' velocs :
component of its velocity at u;rtimt-tiq wrizontal by velocity vi, the vertical
(2) viSin 20 + gt ' ' '
(f) \'i Cﬂ_‘i ﬂ- g[

(114) The horizont i
ontal velocity at the
() vi Sin 0 CE
Dk t(f;j viCos 0
(d) vi Cos O/

—

(113)

(b) vi Cos 0
' (Vi sin 0- gt
point of hitting is given
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: MULTIPLE CHOICE QEONS (
(From past papers 2012-2 l

(1)

(2)

(3)

(4)

(5)

(0)

(7)

9)

(Federal Board)

: : 30°. The height atty;
A ball is thrown above the horizon, making an angle of - lingg by

the ball is 11.5m. The launching velocity of the h:lllslis (FED 2[]]3}
(a) 20ms " (b) 60ms °
\u»ﬁ'()ms | (d) 45ms
A brick of mass 2.0 kg is dropped from a rest position 5.0 m above the ground, |y
velocity at a height of 3.0m above the ground will be (FED 201)
(a) 3.0 ms ' (b) 8.6ms |
&_3“15-1 (d) 7.8ms !
The component of velocity that remains constant during the projectile motion is it
_ (FED 2013
(a) Vertical component (Ir@mrimnml component
(¢) Both A and B (d) Initial component
Two bodies of masses 2 kg and 3 kg having final velocities as 2m/sec and 3m/sec,
respectively, are initially at rest. Their initial momentum will be .
(FEED 2013)
(a) 7 kg -m.sec! (h){]\'g -m.soe!
(¢) 60 kg —m.sec’ (d) None of these
One d;rnu Is equal to ¢ (FED 2013)
(a) 10N (b) 10°N
\-{6 10 °N (d) 107 N
- The slope of velocity —time eraph at any instant represents . (FED 2013)
(a) Gravity (b) Average acceleration
\_[,L‘ﬁllﬁlilmilﬂu.‘ﬂlls acceleration (d) velocity fl
[f the range of project is half to its maximum range, the angle of projection is |
() 300 (5133 58 (FED 2014)
(&) 15 (d) 45
I'he unit of impulse is (FED 2014)
(a) Newton (b) Joule-see
(¢) Joule (d)Newton-see <
A body is moving with constant velocity of 10 ms-! jn (e north west direction. Aftfrf; il
3 seconds its accelerate will be (Fl]ll-zm‘q)i‘._.
(2) 10 ms™ (b) 20 my~2 :
(¢) 30 ms™ 1d) zero
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Motion and Force

Chnptcr' 3 . —  Motion and Force
. . taken bY the projectile to move from its point of Projection to the point of
int o

Timé e e
(10) paximum height is given by e
, sind (h{v, sin & )
2v,sind
(a) g e
ﬂﬂ (d) ~—sin20
¥ "2 g
(11) Maximum range of projectile 1s given by ——
: PAY :
(3) == (b) =
28 g
?.vf

ows a ball vertically upward with a velocity of 20 ms~'. Ignore the air
how long will it take to fall back to her hands? (g=10ms2)  (FDR-2016)
m4 seconds (b) 6 seconds

(d) 3 seconds

(c) 2 seconds
(13) Which of the following quantities is equal to area under velocity-time graph?
(FDR-2016)

(\%istance

(d) Work done |
For which pair of angles its range is

(12) A girl thr
resistance,

(a) Power
(c) Acceleration

' ioctile is thrown with same initial velocity.
(14) A pr{]}icc ile . i
equal’ ﬂ
(a) 10°,70° _ u;j/lo , BOD
() 10°, 40° (d) 10°, 50 | |
horizontal component of the ball’s velocity

. Th
(15) A ball rolls off the edge of a table. 1h¢ (FDR-2017)

o ; i se:
remains constant during its entire trajectcry becau

(a) The net force acting on the ball 1s zer0 | -
- the horizontal direction

(¢) The ball is acted upon by
(d) The ball is acted upon by a for
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3.1.

Ans:

3.2,

Ans:

3.3

Ans:

34,

Ans:

What is the difference between uniform and variable velocity? From

explanation of variable velocity, define acceleration. Give SI units of ¥
acceleration.

SHORT QUESTIONS

(From Textbook Exercise)

elocity and

(1) “{1“’-‘“ a  body covers equal | When a body covers unequal displacements
displacements in equal intervals of | in equal intervals of time then the body 15

times then the body moves with | said to move with variable velocity.
uniform velocity

(i1) In this case acceleration is zero. (i1) In this case acceleration has some value

Acceleration

The time rate of change of velocity of a body is called acceleration. If the velocity of a
body changes by an amount AV intime At
then ; -4

At
S.I Units
1. The S.I unit of velocity is ms™'.
2. The S.I unit of acceleration is ms™.
An object is thrown vertically upward. Discuss the sign of acceleration due to
gravity, relative to velocity, while the object is in air. PIEIR
When an object is thrown vertically upward, as acceleration due to gravity 1s directed
downward but the velocity is directed upward. Therefore the sign of acceleration due to
gravity relative to velocity is negative. When object moves in the dnufr?ward direction,
acceleration and velocity are parallel. So sign of acceleration will be positive.
Can the velocity of an object reverse the direction when acceleration is constant? If

so, give an example.
Yes, it is possible

Example | |
When a body is thrown vertically upward, its velocity decreases because of downward

becomes zero at the highest point then the body starts moving

force of gravity and s iz
Brayr f velocity taken as positive and downward direction of

downward. Upward direction 0
velocity is taken as negative
In the whole motion the magnitu

Specify the correct statements. 1 |l | |
(HI; Ar?nhject can have a constant velocity even Its speed is changing.

(b) An object can have a constant speed even its veluci:ty i:s changing.
(¢) An object can have zero velocity even its ac_celeratmn IS nut. zero.
(d) An object subjected to a constant acceleration ¢an reverse its velocity.

All the statements are correct except sta‘u:mt?nt (a). " i
(b) When object moves along a circle with constant speed, velocity changes due to

change in direction. |
(¢) When a body thrown vertica
acceleration 1s not zero.

de of acceleration due to gravity remains constant.

lly upward. At the maximum height its velocity zero but

e e e T 1B
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Ans:

3.6.

Ans:

3.7

Ans:

3.8.

Ans:

MthOﬂ Ffe ¥ O™ T 9 uf(.t

(d) If an object is thrown vertically T otion acceleration,

' r ' who
~overses direction and 1t mOVES downward. During the

remains constant.
A man standing on the top of a tower throw

and at the same time throws a second ball

Which ball will have larger speed when it strikes the | o ity vi. The sall Sowa
Both the up and down balls were thrown with same initial V€ s

- - . h e .l\' Vi. Il starts i[‘s
d " : int wit RLIOCI 3 .
UPWBT dll’ﬁCtan comes bﬂ.Ck 10 lhE‘ Stﬂﬂlﬁg p(! N ; : , :
dD\W“’ﬂI‘dS jUUIIlﬁ}’ *Wilh VElOCity Vi SD fﬂ'lﬂ bﬂ]lS 1n dD“ nw ard dlrectlﬁﬂ

the velocities O
‘ties Wi me.
at the point of throw are same. Therefore final foiocmes will be; saation | Gl
Explain the circumstances :n which the velocity v and acceler
Parallel (ii) Anti-parallel (iii) Perpendicular to one ano

ther (iv) v 18 Z€ro0 but a is not
zero (V) a is zero but v is not Zero
(i) When the velocity of the car is increasing 1
(ii) When the velocity of the car is decreasing In
(iii) When a car moves 1n a circle then vand a arc perp

s o vall straight up with initial velocity y.

straight downward with the SAINE Speey,
‘ ground? [gnore air friction.

n a straight line then v and @ are parallel.

a straight line then vand a arc anti parallel.

endicular to cach other.

(iv) When an opposing force is acting. The car slow downs and at the end point v 18 zero

but @ is not zero.
(v) When a car is moving with uniform velocity then
Motion with constant velocity is special case of moti

this statement true? Discuss?
The acceleration depends on change in velocity. When body moves with constant

a is zero but v 18 not zero.
on with constant acceleration. Is

. Av ; :
velocity then Av = U,a=z— =0 It means velocity changes at a constant rate 1.¢ zero meter
[

per second square. Hence acceleration will remains constant (zero) during motion. This
is a special case of motion with constant acceleration.

ln : L " - . . - " . - o
F_': d-the change in mnm?ntu.m for an object subjected to a given force for a given
time and state law of motion in terms of momentum.

Let a force F acts on a body of mass m, its velocity changes from i': oy ;. In time
t seconds. Then the acceleration produced is

P
/

o

X =

m
Equating the two expressions

F_i-w

m {

—  mvf —mvi
7 = myf —mvi

l ~

'y —mvi

Bl
=
I

T3l

o

I

<l 2
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Chaptﬁr" 3
F\_{&Eﬁ
Now from above relation, we have
_ AP
F=—
[
gratement of law of motion in terms of momentum

Time rate of change of momentum of a bod
i y equals the appli
3.9 Define impulse and show that how it is related to Iinear:'pnlleudnfz:;i.m"

vhen the force acts , .
Wh » e on a bt‘:d} for a very short interval of time then the product of
a\'crﬂge_ﬂm_‘f and time for which the force acts is called impulse

I =FxAt
As Fxt=mvr-mx_r:
I =AP

Hence Impulse is equal to change in linear momentum.

3.10. State the law of conservation of linear momentum, pointing out the importance of
isolated system. Explain, why under certain conditions, the law is useful even though
the system 1s not completely isolated? - |

Ans: Importance:
For an isolated system, total change in linear momentum due to mutually interacting

forces 1S Z€ro.

Statement:
It states that, the total linear momentum of an isolated system remains constant.

[ aw is also useful in a situation when mutually interacting forces are much greater then
external force because in this situation external force is negligible.

Example

Firing of a bullet from gun. _
3.11. Explain the difference between elastic and inclastic collisions. Explain how would a

bouncing ball behave in cach case? Give plausible reasons for the fact that K.E is

not conserved in most cases?
Ans:

o BEastic Collision
In Ideal case, when no K.E 1s _lnst, the
collision is said to be perfectly clastic.

e g———
]

A collision in which the K.E of the
system 1S not conserved is called
inelastic collision.
rom a certain height. If it has olastic collision on striking the
original height but in case of inelastic collision, ball will lose
and will not bounce back at the same height.
In most of the cases, SOME part of kinetic energy 1s lo§t as heat an_d sound energies.
3.12. Explain what is meant by projcctile motion. Derive cxPrﬂ_SSlf{nS 'fur (a)’thc time of
flight (b) the range of projectile Show that range of projectile is maximum when

projectile is thrown at an angle of 45° with the horizontal.

Ans:  See the book

313. At what point or points in its
maximum speed?

Ans: (i) The projectile has

vertical component of the v
£0°% Wi L _ o e mar t3vA1TIYY Qﬁﬂfd al

Suppose we drop a ball
floor, it will come at the
some part of kinetic encrey

path does 2 projectile have its minimum speed, its

minimum speed at maximum height because at this point the

elocity 1S Z€ro. | |
the point of projection and point of landing.
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1)
2)
3)
4)
)
0)
(7)
8)
9)
10)
11)

12)

- (From past papers 2012-2017)

(Federal Board)
A 1500 kg car has its velocity reduced from 20ms~' to 15ms~" in 3.0 sec. How large ,
the average retarding force? (FDR ) :

.

Can the velocity of an object reverse the direction when acceleration is constant? (FDR 20y
What is meant by projectile motion? (FDR 2,

Why 1s the 1 law of motion also titled as the law of inertia? (FDR 20

Two masses my and m» are attached to a compressed spring at rest. What will be the ps
of their final velocity? (FDR 20;:

A projectile is thrown with initial velocity 19.6m/ sec at an angle 30° with the horizon; |
How much time it will take to reach the maximum height? | (FDR 2014 '

Why it is the useful to wear safety helmet while driving motorcycle? (FDR 2013

Briefly describe the circumstance in which the velocity v and acceleration « of acara:

(FDR 2013
(a) parallel (b) anti parallel (¢) perpendicular to one another

Safety helmet prevents the motorcyclist from serious injury. Explain. (FDR 2016;

Find the angle of projection for which maximum height of a projectile is equal to half¢
its horizontal range. (FDR 2016)

Find the angle of projection for which its maximum height (Vertical range) achieved ar
horizontal range of projectile are equal?

(FDR 2017

A truck weighing 2500 kg and moving with a velocity of 21 m/s collides with stationz”
car weighing 1000 kg. The truck and the car move together after the impact. Calculé?

; .
their common velocity. (FDR 2017

)
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