A cricket player catches a ball of mass 100 g moving with a speed of 25 ms~'. If the ball is caught in 0.1 s,
average force of the blow exerted on the hands of the playeris

(1) 4N A2) 25N
(3) 40N (4) 250N

7. The linear momentum P of a particle varies with time as follows, P = a + B2, where a and B are consty
The net force acting on the particle is

‘1) Proportional to t (2) Proportional to £
(3) Zero ' (4) Constant

8.  Amachine gun fires n bullets per second and the mass of each bullet is m. If vis the speed of each bullet, the,
average force exerted on the machine gun is |

(1) mng - a(2) mnv
(3) mnvg 4) (mnv)g

9. Whatis the impulse of force shown in the following figure?

F(N)|
100 ¢

| 10 ts)

(1) 225Ns (2 450Ns |
4 (3) 900 Ns | (4) 1000 Ns a b
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10.

1.

12

13.

A body of mass 2 kg moves with acceleration 3 ms-2. The change In momentum in one second is

/A
() 3 kgms™ @ 5 kgms’

(3) 6kgms™! (4) None of these

Two billard balls of equal mass 30 g strike a rigid wall with same speed of 108 kmph (as shown) but at different
angles. If the balls get reflected with the same speed then the ratio of the magnitude of impulses imparted

to ball ‘a’ and ball ‘b’ by the wall along 'X' direction Is:
y Y
d 45°
I X x X
Ball (a) Y Ball (b) Y
(1) J2:1° 2 1:42
@) 2:1 @ 1:1

A force F = (40i+10j) N acts on a body of mass 5 kg. If the body start from rest, its position vector 7 at time
t=10s, will be : ‘

(1) (400i +400j) m (2) (400i+100j)m

(3) (100i+400j)m @) (1001 +100]) m
A particle of mass M originally at rest is sdbjected to a force whose direction is constant but inagnitude varies
with time according to the relation

a5

Where F and T are constants. The force acts only for the time interval 2T. The velocity v of the particle after
time 2T is : SO Y, S ey

FoT , RT
2T ,_ 4F,T
®) M - _ A ). M



"

the tens s are
calculate lons T,, T and Ty In the throo thrends shown In tho following figure. (Al thread
' nassless) (9 = 10 m/s2?)

i
|
T W

Y T,

kg

16

(1) 30N, 40 N, 50 N

(2) 50N, 30N, 40N
) 35N, 45N, 40 N

(4) 30N, 50 N, 40 N
7. Forthe equilibrium situation shown, The strin

_ gs are strong enough to with stand a maximum tension of 100 N.
Wwhat is the largest value of W (in N) that th

ey can support as spown?

(1) 30N () 25N
(3) 35N (4) 40N
18. A heavy block of mass M hangs in equilibrium at the end of a fope of mass m and length I. connected to a
ceiling. Determine the tension in the rope at a distance x from the ceiling.
g
1\
X
.
| m
- I -x
(1) Mg+mg ('—;’5) - @ Mg+mg (T)
- | : [-x
(3) mg+Mg ('—,—x) 4) mg+ Mg(T )
19,

Ablock of mass M is pulled along a smooth horizontal surface with a rope of mass m by applying a force F. The
acceleration of the block will be

F ' F
(1) i @ —

F
@ _F

@) ———
M+m M~m




27. The pulleys and strings shown in figure are smooth and of negligible mass. For the system to rema,

28.

29.

equilibrium, the angle 0 should be

m o

(2) 30°

3) 45°

(4) 60°

The blocks 1 and 2 in the arrangement have mass m each. The strings AB and BC are light, having ten,
T, and T, respectively. The system is in equilibrium'with a constant horizontal force mg acting on C. The,

1
(1) tan¢, = 2
(2) tang, =1
@) T,=v5mg

(4) Tz = \/Emg

Find the tension T needed to hold the cart in equilibrium, if there is no friction.

30° E
N
&1 N
o | R
T o) (o \.
PIIII777777777777777, ~
JS '
1 —_—
(1) 10 Mg
Mg
2) —L
) 9
Mg
@) =
3
(4) £Mg



‘ es shown below is
34. The magnitude of difference In accelerations of blocks of mass m in both the cas

35.

36.

37.

()

m gl m
F=2mg .
‘ 2g
(1) g (2) 3
(3) Zero (4) %

Figure shows a block of mass 2m sliding on a block of mass m. Find the acceleration of each block.
surface are smooth)

(1) 3> mis? - 20 mis?

3) :—5; mvs2

Two masses A and B are connected with an inexte
The correct constraint relationship is

ST

(1) Vycos 0=V,

(2):'\718‘(:03 8=V, |
(3) V tan 6=V,

4) Va=Vq
Two masses A and B, each of mass M are fixed together by a massless spring. A force acts on the mass -
as shown in figure. If the mass A starts moving away from mass B with acceleration ‘a’, then the acceleraic’
of mass B will be 1 :
—o——THIVIV I ——e
F B A
Ma -F o MF
M =% - @ N
F - Ma I @) F + Ma
@) M



) rvmw
2. | . P
N the following diagram a massless pulley is pulled by a constant force of magnitude P. There i n

b
etween the block and the floor. The acceleration produced in the block of mass m is y fr,

%
7
B
AMTLTTRTTTTRTTTETRR TN
(= o P
m 2m
=
3) — P
® Im @ 7

41. :\ bloc‘k 9f mass m on a smooth horizontal surface is connected to a second mass 2m by a light corg .
lght‘fnchonless pulley as shown. (Neglect the mass of the cord and of the pulley). A force of magnnu,::;
applied to mass m as shown. Neglect any friction. Find the value of force F, for which the system v,

equilibrium.

L4 ‘m Fo
(1) mg (2) 2mg
3) 3mg @) 4mg

42. The block Q moves to the right with a constant velocity Vo as shown in figure. The relative velocity of tccl

P with respect to Q is (assume all pulleys and strings are ideal)

17777777 rrrrrrrri7rzr

P Vo

1 ,
(1) 3Vo towards left | @ %Vo towards right |

1 ) 3
(3) :?-Vo towards right 4) Evo towards left

43. The pull P is just sufficient to keep the 14 N block in equilibrium as shown. Pulleys are ideal. Find the tensv
(in N) in the upper cable connected with ceiling.

) 8N
@) 16N

(1) 4N
3) 12N

L et T s . s e §



e coelficients N\
©2. A bus starts from rest and travols o distanco s along a stralght horizontal roac:"hThmlnImum ﬁm:f sty .
kinetic friction between the road and (ho lyros aro ji, and i, rospactively. The of ‘fav,&ﬁ
proportional to ' i

() N/ @) 7'_17___

@) n, a
“) ™

53. The coefficient of static friction, p, between block A of mass 2 kg and the table as shown in figure . .
What should be the maximum mass of block B so that the two blocks do not move? The string and thg by
are assumed to be smooth and massless, (g = 10 m/s?).

2kg | A |
‘/ B
(1) 0.2 kg | ) 04kg
(3) 2.0kg | () 40kg

54. A force P = 3mg acts on a block of mass m at an angle of 30° with horizontal. The friction force betwe:
the block and ground (assuming p = coefficient of friction between the contacting surface) is

P=3mg
3°__
m
BAAAARNRRRRRRR AR RN
(1) Zero (2 2umg -
@ 22mg ' (4) None of these
2 e

_~'55. A block is placed on a rough horizontal surface‘. The minimum force required to slide the block is

P

m
AR NN 00NN NNNNNY

(1) Pcos6 (2) nmg
umg (4) All of these

Q) = :
v \/1 + p2 : )
e = SRR st L IR LR Tk ol s ST L T o SRS ST e = A
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9 A body of mass 1 kg rests on a horizontal floor with which it has a coefficient of static friction N

................

(2) 20 m/s?

(4) None of these

: fficient
N @ rough inclined plane making an angle of 30° with the honzgnlal. The coe .u
@ block and the plane s 0.7. The frictional force on the block is

(2) 10N
(4) None of these

(1) 10 mls’
(3) 5 m/s?

A block of mass 2 kg lies o
of static friction between th

1 7N
@ 73N

A block rests on a rough inclined plane making an angle of 30° with the horizontal. The coefficient of static

i ko 1o (e block and the piane i 0.8, If the frictional force on the block is 10 N, the mass of the
block (in kg) is (take g = 10 nys?) | :

(1) 20 '

) 4.0
@) 16 @) 25
Two block (M =0.5kgand M= 4.5 kg) are arranged on a horizontal frictionless table as shown in figure. The

coefficient of static friction between the two blocks is ; Then the maximum horizontal force that can be

applied on the larger block so that the blocks move together is N. (Round off to the Nearest Integer)
[Take g as 9.8 ms2]
I m I
F

M .
ITHTTTTITITTITTTT

The coefficient of static friction between two blocks is 0.5 and the table is smooth, The maximum horizontal
force that can be applied to move the blocks together is ___ N. (take g = 10 ms-2)

1kg | #=05

Table

2kg F
1777777777 77777 7’7

3 It is desired

1o make the body move by applying the minimum possible force F N, The value of F will be_\_, (Round off

o the Nearest Integer)
(ake g = 10 ms-2)



85. A ball of mass 'm is rota
Let N be the normal reac

s shown in figy
ling In a circle of radius ‘7 with speed v inside a smooth cone 2 gure.

tion on the ball by the cone, then choose the wrong option-

(1) N=mg coso | - @) g'sino = = cos0
. mv?
@) Nsino- = =g (4) None of these

88. A particle of mass m is whirled in horizontal circle with the help of two threads of length / each as shovm in
figure. Angular velocity equals w, then

rall

M7= T, @ 71,>T,
Q) T,<T, (4) Data insufficient
87. In Q.86, T, equals

TP, | £ iR -2

mg “mo®l mg mw®l

_..'. — — e c—
o) me?l - @ e

2 . J3
88. Acar moves on a straight road with uniform speed. Normal reaction at A, Band C are N,. Ngand N_. respectively,
then ¢
A o
C

(1) Ny>Ng @) Ny>Ne

(3) Nech (4) Ng>N:>N,



nere Is only one correct option for every multiple choice question (MCQ).

Which of the following is CGS unit of force?
(1) Joules

(2) Ergs
(3) Dynes

(4) Newton

Passengers S|ttlng N a car are thrown forward when it is stopped suddenly. It is explained by
(1) Newton's first law of motion

(3) Newton's third law of motion

(2) Newton's second law of motion
(4) Principle of conservation of momentum

h
Body A of mass 5 kg and body B of mass 10 kg are exerted upon by a net force of magr;:t;:e F, eac
separately. If body A experiences an acceleration of 4 m/s? then the acceleration of body B wi

(1) 2 ms? (2) 3 mys?
(3) 1 m/s? 4) 8 mis

A gun of mass 5 kg fires a bullet of mass 10 grams at 800 m/s. If no external force is acting on the system
of gun and bullet then recoil speed of gun is equal to

(1) 18 mss
(3) 16 mss

) 4 m/s
@) 2mss

The force F required to produce an acceleration of 2 m/s? in the mass of 2 kg Iymg on a smooth surfaces is
equal to

Smooth m .
(1) 14N (2 24N
@) 4N @) 12N
A force F = 40 N is applied of block of 10 kg h°ﬁ20m8"Y The value of reaction force on the block from the
ground is : (g = 10 m/s?) ' ‘ }

Smoolh
10 k F

(1) 100N (2 140N
(3) 10N _ 4) V11600 N
Smoi{\‘ 10 kgL 5kg}—> F=60N
The value of tension T in the given arrangement is :
(1) 4N - (2 14N
(3) 40N | (4) 30N




8.

10.

11.

A block of mass M hangs from a fixad celling by a massive rope of mass M-

o

/

M

The tension in the rope at a point, x unit length away from point A Is equal to :

(M M+ mg @ w+mg-ms(7)

@) Mo-mg @ wemg+ma(;)

Force is applied on an object of mass 2 kg at rest on a frictionless horizontal surface as shown in the Grap)
The speed of object at £ = 1 s will be

Fint
20
10+
—> ¢
_ 5 10 ®
(1) 7.5 m/s | () 125mis
(3) 10 m/s (4) 25 m/s

A block of mass 2 kg rests on the floor of an elevator, which is moving down with an acceleration 'g’, then
the apparent weight of the block is [take g = 10 m/s?]

(1) 20N
2) 12N
(3) 16N

(4) Zero
A block of mass m = 2 kg is suspended with a light spring of spring constant k = 1000 N/m. If the it
is moving vertically upward with acceleration of 2 m/s? then equilibrium elongation in the spring

(g = 10 m/s?)
. 2T m/s”
o a2 2) 2.4 cm
@) 2.0 cm

(3) 1.2cm -
—mamea el T ot Tec S s aaniFidecidats 22 0 o b op a0 oo Bl S LR i




17. Find the Tatio of the extension In uppor spring to lowor spring at oquilibrium

“ll{llll

) myk,

m2k2
( (my +m, )k,

mtki
@ In the given arrangement, friction is absent and strings, pulleys are ideal. The difference of tensig,

(T1 - T2) IS . !
(1) mg

3mg ‘ -
@ @) 2mg

(1) 5m @) 2—77}:;
24 '
@ Fm @ Tm

20. A spring of force constant k is cut into two pleces‘such. that Vone piece is double the length of the other. Then
o other.

the long piece will have a force constant of

2 ' 3
1 —~k -
(1) 3 3] 2k
(3) 3k (4) 6k



man slides down g ope

W man_ The
I+ inimum acceleration wigh hich can take maximum tonsion aqual to half of the weight of the

Which the man can side down without breaking the rope Is
M 9 Y
(2) —
J
7 g
4

A n::; :;"\L:Zst frg Is standing on o light platform with the help of a sotup of fight and Idea! pulley and srings.
® rce should the man apply on siring to remain el rest on platform 7

A1) mg

@ 2mg
o 7 @ 22

@ An arrangement of three blocks is shown in figure. The string and pulley are ideal. There is no friction between
6 kg block and ground. There is friction between 5 kg and 6 kg block (i = 0.8). The maximum value of mass
m, such that the two l?locks (5 kg and 6 kg) will move together, is [Take g = 10 m/s?]

(1) 44kg 7 (2) 22kg
(3) 40kg - 4) 4kg

24. What is the angle of friction between two surfaces in contact, if coefficient of friction is 1, (Assume tw
et v L —7 S

surfaces are slipping on each other)

(1) 15° s : ) 30°
Q) 45° (4) &0°

25. A block of mass 4 kg is placed on a rough fixed inclined plane as
g shown, ini
parallel to inclined to keep the block at rest s (g = 10 mis?) n. The minimum force £ which is

() 2042 N
@) 20N




2.

3.

Objective Type Questions (One option s correct)
1.

A uniform rod is held at rest against a rough wall
and a rough fioor, Which of the following represents
Correct free body diagram of rod? (All standard
symbols used)

N, f,
Ni
(1M 5 N, )
N,
i f, mg
o,
f, f
N, N,
3
A3) N, @) 5
mg mg

f, i
When a lift is moving upward with acceleration of
5 m/s? then percentage change in the weight of
the person in the lift is x%. If the lift is moving
down with acceleration 5 m/s? then percentage
change in the weight of same person is y%. Then

the ratio % is (g = 10 m/s?)

M 1:1 (2 3:1
(3 1:3 4) 3:4
A rope of mass 2 kg and length 1 m is pulled along
the smooth horizontal floor by the horizontal force

of 40 N as shown. The lension at point P is (g =
10 m/s?, strings and pulley.is light and frictionless)

(1) 32N
(3) 18N

,(2) 26N
@) 22N

(1) mgtan o

The magnitude of relalive acceleration of Awrt B
is (Assuming pulley and string are light and
massless)

B

F +—

A 2m
m
TTTTrTrrrrrrrrrrrrrirrrrrrrirrillnir

Smooth Horizontal floor
2F 3F
M = @ 5
4F F
® 3m @ 2m

A block is placed on a smooth inclined plane as
shown. For what value of horizontal force F, the
block will remain at rest?

(2) mg sin ©
(4) mg cot @

In the arrangement shown, what is the normal

reaction between the block A (mass = 5 kg) and
ground?

(3) mg cos 0

A | 12k
Skg
(1) 50N (2) 20N
3) 30N (4) Zero



— - U \W A1yt T t
. ring if the system
7. 'J\z:";)r!‘ ?nd ;:u strings as shown are massiess, 10, Find the compr989'°""":r::; P
sion =100 N. Cal ' in equ ’
2 + Calculate welqt low Is In
block (g = 10 mis?) ght of the shown be
smooth
() SON (2) 100N - mg sin0cos o
3 1) (mg cos® 0) @ — %
®) sov3N (4) 100V3 N M =
8.) The system shown below is in equilibrium. Find the mg @) zerc
:oce\eratnon of block m,, immediately after spring @ -
is cut. )
2 @A block of mass 5 kg is placed on a smogt: an:
and tied from both ends by two masses g

- | 2 kg by means of light, inextensible st'rings
passing through pulleys as shown. The tension |2n
the string connecting 5 kg and 3 kg is (g = 10 m/s?)

k,
(1) Zero @ g
m9 : m9
@) R O R
(1) 22N : ~(2) 27N

Blocks A and B ili

o.c s A a ‘ are initially in equnllbriun.m The (3) 33N @) 30N
springs and strings are ideal. The accelerations of
the blocks A and B, just after the spring-2 is cut, The magnitude of accelerations of blocks of mass
are respectively 2 kg and 4 kg are respectively (Pulleys and threads

are massless) (g = 10 m/s?)

LLLLYLLLLYS L LY

Spring-1

(1) 81 =5 m/sz; 82 = 2_5 m/sz

2m (@ a;=a,=0
g _ @ a,=a,=20 .,
@ 9.5 6
(1 g0 (4 - 2
@ 0.9 ) =20 mis?; 8, = 5 nyg2

3) 9.9



13.

14.

At a certain moment of i

block A iszz m/s? upward ang acceleration of block
Bis 3 m/s® upward. The acceleration of block C is
(masses of pulleys ang string are negligible)

(1) 5 m/s? upward (2) 7 m/s? upward

(3) 8 mVs? downward A4) 7 m/s? downward

Figure shows an arrangement of blocks, pulley
and strings. Strings and pulley are massless and
frictionless. The relation between acceleration of
the blocks as shown in the figure is

(1) a,=6a,
@) a;=3a,

@) a, = ba,
4) a,=3a,

A5. The acceleration of block B is

(Assuming pulley and strings are Iight' and
frictionless)

(1)

v o|a

(3)

@, acceleration of the @

17.

18.

19.

(3) 50N

The acceleration of block C is

3
5 —
0 2 @7
3%

8 —
Py o %

In the figure shown, two blocks of masses '2:9
and 4 kg are connected by a massless s :lh ‘g
which is just taut (i.e., tension is zero at this
moment). Now two forces 4 N'and 15 N ar'e
applied on blocks. The tension. ur'I the string is
(coefficient of static and kinetic friction are same).
[g =10 m/s? :

W= 04 . M= 0.3
(1) 2N (2) Zero
3) 6N 4) 1N

Two blocks A and B of masses 5 kg and 10 kg
respectively are pushed on rough surface. The
contact force between the blocks is (g = 10 m/s?)

ON—| 4| B

TTTTTTITITT T ITIT IT T T 7777
Rough n=04

(1) 20N
(3) 60N

(2 40N

@) 70N

A block of mass 10 kg is placed on a rough
horizontal surface of coefficient of friction 0.5.
The minimum force required to move the block
Is (9 = 10 m/s?)

(1) 203 N @ s043 N

4) 205 N

-



33.

35.

Figure shows a small ball of mass m held at rest
by means of two light and inextensible sirings.’ The
tensions in the inclined string at the instant shown

and just after cutting the horizontal string are
respectively

X m

Scissor
(1) mgcos 0, mgcos 0

2) mgco ﬂ
(2) mg se.cm,’0

mg
(3) 080" mgcos0

mg mg
“) cosB' cosO
A disc of radius 4 m is rotating about its fixed
centre with a constant angular velocity » = 2 rad/ s
(in the horizontal plane). A block is also rotating
with the disc without slipping. If coefficient of friction
between the block and the disc is 0.4, then the
maximum distance at which the block can rotate
without slipping is (g = 10 m/s?)

\ﬂm |
SSWD
, _ —*
1 1m 2 2m
(3) 3m @) 4m

A particle of mass m is moving on a circular path
of radius r with uniform speed v, rate of change of
linear momentum is

(1) Zero

(2) Independent of speed
(3) Proportional to radius r
(4) Proportional to 2

Figure shows a small bob of mass m suspended
from a point on a thin rod by a light inextensible
string of length /. The rod is rigidly fixed on a
circular platform. The platform is set into rotation.
The minimum angular speed w, for which the bob
loses contact with the vertical rod, is

37.

38.

C_..D ()]
29
0 |2 @7

g
3) \/;g_; (4) \/ al
The whole set up shown in the figure is rotating

with constant angular velocity ® on 32 honz;ntal
1

frictionless table. The ratio of tensions T, is

I, _2
[leen. I = 1)

(O]

/[
1‘ \

®—=
m T,

ﬁn

@
m,

A i

Ol @ (T2me)
® @ (arm)

A body of mass ‘m’ is rﬁoving with constant
speed V on a track shown in figure. At point A &
point B radius of curvature is R. N, Ng & N.
represents normal reactions at A, 8 & C. Which
of the following options is correct ?

mv?
R

(2) Naa,ng...

(4) All of these



39.

40.

Aroad is 8 m wide. Its rad
The outer edge is abov
distance of 1.2 m. This

ius of curvature Is 40 m.
e the lower edge by a
road Is most sulled for a

velocity of
(1) 5.7 mss (2) 7.7 mvs
(3) 36.1 m/s (4) 9.7 nvs

A uniform rod of mass M and length L is rotaled In

horizontal plane about a vertical axis with constant

angular velocity o as shown in figure. The tension
in the rod at point P is

(]

M L

Mol(l2-x?)

_(‘)_(‘:_X! 2) Mo?(L - X)

Mo®(L* - x?)
2L

M

@) (4) Mo (L + x)

2

Numerical Value Based Questions

41.

42.

43.

A block of mass 4 kg is pulled with a rope of
mass 500 g on a frictionless surface. If a force
9 N is applied at free end of the rope, force exerted
(in N) by the rope on block would be

Two blocks of masses 10 kg and 20 kg are
connected by a massless spring of spring constant
2000 N/m as shown in figure. A constant force of
200 N acts on 20 kg block. When the 10 kg block

has acceleration of 12 m/s?, the acceleration of
20 kg block in m/s? is equal to

20 kg -
10 kg
% 200 N
L

Smooth

If hanging block is in equilibrium, then elongation in
the spring in c.m. is equal to

k =100 N/cm

20 kg

T=100N
mrm

()

45,

4.

47.

In figure shown, pul|e|ys azﬁib‘:'ti::r’:nga?\? sl:'?nag'
Inltlally the system Is In eq .
connozling m, to rigid support b7lgw is cul. Find
tho Inltlal acceleration of m, in m/s%.

N

my| my= 2kg
m, = 8 kg T\ATW

i tring and
In the arrangement shown in figure the s ‘
pulley are light. Value of F (in N) for V\fhlcr! 4 kg
block will move with 1 m/s? acceleration in the
upward direction is

F

2kg| |4 kg
LTT7777777777777777777777777777

In figure shown, if the magnitude of acceleration of
m, is '2JN mis?, given that the string is

inextensible and the acceleration of M is 2 m/s2?
towards left, then find N.

¥ _'. "

N St b

sf >3 Y

‘e -5 3 1 s
o -

In the arrangement shown in figure, the string and

- pulley are light. The car starts moving on the
~ horizontal.road with constant velocity 5 m/s

towards left. Speed of 2 kg block in m/s when
6=60°Is




