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PHYSICS

BOOKS - PRADEEP PHYSICS
(HINGLISH)

LAWS OF MOTION

sample problems

1. A constant force acting on a body of mass

1

3kg changes its speed from 2ms™ "~ to


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2MhZGLsdH12U

3.5ms ! in 25 s. The direction of motion of
the body remains unchanged. Calculate

magnitude and direction of the force.

° Watch Video Solution

2. A Car of mass 1000 kg is moving with a
velocity of 10m /s under the action of a
forward force of 1000V and retarding force of
500 N due to friction. Wath be its velocity

after 5 seconds ?

° Watch Video Solution



https://dl.doubtnut.com/l/_2MhZGLsdH12U
https://dl.doubtnut.com/l/_kHshjshxngGD

3. Two masses of 10 kg and 6 kg connected at
the two ends of an inextensible string pass
over a smooth frictionless pulley . Calculate
acceleration of the system and tension in the
string .

A. 715N

B.725N

C.735N

D.745N


https://dl.doubtnut.com/l/_kHshjshxngGD
https://dl.doubtnut.com/l/_f4hu6GUkyACc

Answer: C

o Watch Video Solution

4. A hammer of mass 1 kg moving with speed
of 6ms ! strikes a wall and comes to rest in
0.1 s . Calculate (i) the impules of force (ii) the
retardation of the hammer , and (iii) the

retarding force that stops the hammer .

o Watch Video Solution



https://dl.doubtnut.com/l/_f4hu6GUkyACc
https://dl.doubtnut.com/l/_ETNHMQkRJyyn

5. While leunching a rocket a rocket of mass
2 x 10°kg, a force of 5 x 10° . N is applied for
10 seconds . What is the velocity attained by

the rocket at the end of 10s ?

° Watch Video Solution

6. How does a bike helmet protect our head ?

° Watch Video Solution



https://dl.doubtnut.com/l/_c4Lgc8a1bNZV
https://dl.doubtnut.com/l/_Z1rlMgx4X9Gl

7. What part does physics play in the desingn

of running shoes ?

° Watch Video Solution

8. A machine gun has a mass of 20kg . It fires
35g bullets at the rate of400 bullets per
minute with a speed of 400m /s What force
must be applied to the gun to keep it in

position ?

° Watch Video Solution



https://dl.doubtnut.com/l/_XObqixxFDQ85
https://dl.doubtnut.com/l/_YXWXgf6Y01tV

9. A 50 gram bullet leaves a rifle with a velocity
of 400m / s , and the rifle recoils with a velocity

of 0.5m /s . What is the mass of the rifle

A.10 kg
B.20 kg
C.30kg

D. 40 kg

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_YXWXgf6Y01tV
https://dl.doubtnut.com/l/_7cG9EBLgz8zn

10. A man standing in a lift holds a spring
balance with a load of 5kg suspended from it
What would be the reading of the balance
when the |lift is descending with an

acceleration of 3.8m / s* .

o Watch Video Solution

1. The strings of a parachute can bear a

maximum tension of 72kg wt . By what


https://dl.doubtnut.com/l/_7cG9EBLgz8zn
https://dl.doubtnut.com/l/_EpdzWCaRtgGw
https://dl.doubtnut.com/l/_m20GQppcFf3B

minimum acceleration can a person of 90 kg

descend by means of this parachute ?

° Watch Video Solution

12. A 30 kg Sell is flying at 36m /s. When the
shell explodes into two parts of 12kg and 18kg
, the lighter part stops, and heavier part files

on . What is the velocity of heavier part ? .

o Watch Video Solution



https://dl.doubtnut.com/l/_m20GQppcFf3B
https://dl.doubtnut.com/l/_OCq7rtceZRfo

13. A rocket motor consumes one quintal of
fuel per secound . The exhaust speed of gases
wrt roket is bkm /s Calculate the force
exerted on the rocket. What is the velocity
acquired by the rocket , when its mass reduces

tol/100th of its initial mass ?.

o Watch Video Solution

14. Fuel is consumed in a rocket at the rate of

200kg /s . What is the thrust experienced by


https://dl.doubtnut.com/l/_ougwylgbpgeq
https://dl.doubtnut.com/l/_JSYfg7WmVr88

the roket if exhaust gases are ejected at a

speed of 45km /s ?

° Watch Video Solution

15. A heavy box of mass 20 kg is placed on a
horizontal surface . If coefficient of kinetic
friction between the box and the horizontal
surface . Is 0.25 calculate the force of kinetic
friction Also calculate acceleration produced

under a force of 98 N applied horizontally ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JSYfg7WmVr88
https://dl.doubtnut.com/l/_vWrq5clzpaXC

16. A wooden block is kept on a polished
wooden plank whose inclination is increased
gradully . The block starts slipping when the
plank makes an angle of 25° with the
horizontal . However , once started , the block
can continue with unifrom speed , if the
inclination is reduced to 21 Calculate
coefficient of static and dynamic friction

between the block and the plank.

o Watch Video Solution



https://dl.doubtnut.com/l/_vWrq5clzpaXC
https://dl.doubtnut.com/l/_kf0VG3FfEaYc
https://dl.doubtnut.com/l/_Ev6g07IB1BDU

17. A block slides down an incline of angle 30°
with an acceleration of g¢g/4 Find the

coefficient of kinetic friction .

o Watch Video Solution

18. A cricket ball is rolled on ice with a velocity
of 5.6m /s and comes to rest after travelling 8
m . Find the coefficient of friction Given

g=9.8m/s>.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ev6g07IB1BDU
https://dl.doubtnut.com/l/_n0PH9Y6hpZSy

19. Calculate the power of an engine , which
can just pull a train of mass 5000 quintals up
an incline of 1in 50 at the rate of 54km /h .
The resistance due to friction is0.8 NV /quintal.

Take g = 9.8m /s> .

o Watch Video Solution

20.A bend in a level road has a radius of 100 m
Find the maximum speed which a car turning

this bend may have without skidding if


https://dl.doubtnut.com/l/_n0PH9Y6hpZSy
https://dl.doubtnut.com/l/_lmoixBllrVub
https://dl.doubtnut.com/l/_PgMBLYZJmZNT

coefficient of friction between the tyres and

theroadis0.8S.

° Watch Video Solution

21. An aircraft executes a horizontal loop at a
speed of 720kmh ! , with its wings banked at

15° What is the radiue of the loop ?

° Watch Video Solution



https://dl.doubtnut.com/l/_PgMBLYZJmZNT
https://dl.doubtnut.com/l/_Qk7qVsvYK2ng

22. A motor cyclist loops a vertical loop of
diameter 50 m , without dropping down even
at uppermost point . What is the minimum

speed at lowest and highest points of the loop

?

o Watch Video Solution

solved examples


https://dl.doubtnut.com/l/_tLNJU0pW533b

1. A force of BN gives a mass mj, an
acceleration of 8m/32, and a mass msy, an
acceleration of 24m /s®. What acceleration
would it give if both the masses are tied

together?

o Watch Video Solution

2. A bullet of mass 100gram moving with

20m / s Strikes a wooden plank and penetrates


https://dl.doubtnut.com/l/_QBzMOE3P3Emt
https://dl.doubtnut.com/l/_cZjEl71ZhdDp

upto 20 cm. Calculate the resistance offered

by the wooden plank.

° Watch Video Solution

3. A bus starts from rest accelerating
unifromly with 4ms % . At t = 10s ,a stone is
dropped from the window of the bus 2 m high
. If g = 10m /s* , what are the magnitude of

velocity and acceleration of the stone at 10 .2 s

?

o Watch Video Solution



https://dl.doubtnut.com/l/_cZjEl71ZhdDp
https://dl.doubtnut.com/l/_cvnDu9zckfcz

4. An astronaut accidentally gets separated
out his small spaceship accelerating in
interstellar space at a constant rate of
100ms 2 . What is the acceleration of the
astronaut the instant after he is outside the
spaceship? (Assume that there are no nearby

stars to exert gravitional force on him)

o Watch Video Solution



https://dl.doubtnut.com/l/_cvnDu9zckfcz
https://dl.doubtnut.com/l/_Ies5ZIxonbkf

5. The motion of a particle of mass m is

1
described by y = ut + Egt2 . Find the force

acting on the particale.

o Watch Video Solution

6. A balloon has a mass of 10 gram in air. The
air escapes from the balloon at a unifrom rate
with a velocity of 5¢m /s and the balloon
shrinks completely in 2.5 s . Calculate the

average force acting on the balloon.

| & I


https://dl.doubtnut.com/l/_KsuRJg3ENEG6
https://dl.doubtnut.com/l/_hC1BBanGjTRK

| ¥ Watch Video Solution |

7. Two bodies A and B each of mass m are fixed
together by a massless spring . A force F acts
on the mass B as shown in fig .3 (a)18. At the
instant shown , the body A has an acceleration

a What is the acceleration of B ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hC1BBanGjTRK
https://dl.doubtnut.com/l/_ub1HWqeSwaiH

8. A hydrogen gas filled ballon having a mass
of 25 g is released up in air . As the ballon
descends , the gas starts leking from it with a
unifrom velocity of 12cm /s and as a result
the balloon shrinks completely in 5 s . Find the

average force acting on the ballon..

o Watch Video Solution

9. Forces of /2N and 61/2N are acting on a

body of mass 10 kg at an angle of 60° to each


https://dl.doubtnut.com/l/_1ZZtGakgfiR5
https://dl.doubtnut.com/l/_kEM146vdMJyQ

other . Find the acceleration , distance covered
and velocity of the body after 10 second , if the

body is initially at rest .

° Watch Video Solution

10. A bullet of mass 0.04 kg moving with a
speed of 90ms ! enters a heavy wooden
block and is stooped after a distance of 60 cm
. What is the average resistive force exerted by

the block on the bullet ?

° Watch Video Solution



https://dl.doubtnut.com/l/_kEM146vdMJyQ
https://dl.doubtnut.com/l/_iYUSOECqH8oi

11. A batsman hits back a ball straight in the
direction of the bowler without changing its
initial speed of 12ms ! . If the mass of the
ball is 015 kg , determine the impulse

imparted to the ball . (Assume linear motion of

the ball).

° Watch Video Solution

12. A ball moving with a momen - tum of

1

15kgms " strickes against the wall at an


https://dl.doubtnut.com/l/_iYUSOECqH8oi
https://dl.doubtnut.com/l/_NVuWPfLSMJKm
https://dl.doubtnut.com/l/_XYdnJh6F8uRw

angle of 30° and is reflected back with the
same momentum at the same angle . Calculte

impulse.

o Watch Video Solution

13. A cricket ball of mass 150 kg is moving with
a velocity of 12m /s and is hit by a bat so that
ball is turned back with a velocity of 20m /s .
The force of the blow acts for 0.01 s on the ball
. Find the average force exerted by the bat on

the ball.

| e |


https://dl.doubtnut.com/l/_XYdnJh6F8uRw
https://dl.doubtnut.com/l/_ZeAt3TmmBAW7

& watch Video Solution I

14. A force acting on a body of mass 2 kg varies
with time as shown in fig . 20 find impulse of

the force and final velocity of the body.

F 4..
(N, | ; 3
i
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()

o Watch Video Solution



https://dl.doubtnut.com/l/_ZeAt3TmmBAW7
https://dl.doubtnut.com/l/_30NVfZ3WI9YP

15. A machine gun has a mass of 20 kg . It fire
20 gram bullets at the rate of 300 bullets per
second at a speed of 250m /s . What force
must be applied on the gun to keep it in

position ?

o Watch Video Solution

16. Two identical billiard balls striks a rigid wall
with the same speed but at different angles ,

and get reflected without any change in speed


https://dl.doubtnut.com/l/_30NVfZ3WI9YP
https://dl.doubtnut.com/l/_Cio2Aog57Psa
https://dl.doubtnut.com/l/_muGyL5NfL4zS

, as shown in Fig . What is (i) the direction of
the force on the wall due to each ball ? (ii) the
ratio of the magnitudes of impulses imparted

to the balls by the wall ?

o Watch Video Solution

17. A ball of mass 0.2 kg travelling in a straight
line with a speed of m /s along negative x-
axis id deflected by a bat 15m /s along
negative x - axis is deflected by a bat at an

angle of 30° If the speed of the ball after


https://dl.doubtnut.com/l/_muGyL5NfL4zS
https://dl.doubtnut.com/l/_5KWSZn0zaulB

deflection is 10m /s, find the impulse on the

ball.

° Watch Video Solution

18. An elevator weighing 5000 kg is moving
upward and tension in the supporting cable is
5000 N . Find upward acceleration . Starting

from rest , how far does it rise in 10 secound ?

o Watch Video Solution



https://dl.doubtnut.com/l/_5KWSZn0zaulB
https://dl.doubtnut.com/l/_Rdco7j3wjLmD

19. Find the appared weight of a man weighing
49 kg on earth, when he is standing in a lift
which is (i) rising with an acceleration of
1.2m /s* (i) going down with same
acceleration (i) falling freely under gravity (iv)
going up or down with unifrom velocity . Take

g=9.8m/s*\

o Watch Video Solution



https://dl.doubtnut.com/l/_w9du48REN4kR

20. A 70 kg man in sea is being lifted by a
helicopter with the help of a rope , which can
bear a maximum tension of 100 kg wt . With
what maximum acceleration the helicopter
should rise so that the rope does not break ?

Take g = 9.8m /s°.

o Watch Video Solution

21. A lift of mass 2000 kg is supported by thick

steel ropes . If maximum upward acceleration


https://dl.doubtnut.com/l/_wpIJ4hWapDxs
https://dl.doubtnut.com/l/_FIlQc0NslMal

of the lift be 1.2m/s® , and the breaking
stress for the ropes be

2.8 x 103 Nm 2

what should be the minimum diameter of rope

?

o Watch Video Solution

22. A lift starts from rest with a constant
upward acceleration It moves 1.5 m in the first

0.4 A person standing in the lift holds a packet


https://dl.doubtnut.com/l/_FIlQc0NslMal
https://dl.doubtnut.com/l/_332slJiHAc1l

of 2 kg by a string Calculate the tension in the

string during the motion .

o Watch Video Solution

23. A lift is going up. The total mass of the lift
and the passengers is 1500 kg . The variation
in the speed of the lift is given by the graph
shown in Fig . What will be the tension in the
rope pulling the lift at (i) t = 1s, (ii) t = 6s
(i)t = 11s ?

What is the height to which the lift takes the


https://dl.doubtnut.com/l/_332slJiHAc1l
https://dl.doubtnut.com/l/_wbyhlRZ37tXu

passengers ? During the course of entirs
motion What is the average velocity and
average acceleration of the lift ? Taken

g=9.8m/s’

L

o Watch Video Solution

24.Fig show two bodies A and B of masses 2.5
kg and 2.8 kg respectively from a rigid support
by two inextensible wires each of length 1.8 m..

The upper wire is of negligible mass and lower


https://dl.doubtnut.com/l/_wbyhlRZ37tXu
https://dl.doubtnut.com/l/_274aJ969Eemm

wire is of mass 1.5kg /m . If the entire system
moves upwards with an acceleration of 2m / s°
, find tension (i) at middle point p of upper
wire (ii) at middle point Q of lower wire . Take
g = 10m /s

|

L .

° View Text Solution

25. A machine gun has a mass of 10 kg . It fires

30 gram bullets at the rate of 6 bullets per


https://dl.doubtnut.com/l/_274aJ969Eemm
https://dl.doubtnut.com/l/_sapRHnKz0XRR

secound with a speed of 400m /s . What force

must be to the gun to keep it in position ?

° Watch Video Solution

26. A hunter has a machine gun that can fire
50 g bullets with a velocity of 150m /s . A 60
kg tiger springs at him with a velocity of
10ms ' How many bullets must the hunter
fire per secoud into the tiger in order to stop

him in his track.

° Watch Video Solution



https://dl.doubtnut.com/l/_sapRHnKz0XRR
https://dl.doubtnut.com/l/_Ysvzvd3C29UC

27. A man weighing 60kg runs along the rails
with a velocity of 8&m /h and jumps into a car
of mass 1 quintal standing on the rails.
Calculaate the velocity with which car will start

travelling along the rails.

o Watch Video Solution

28. A car of mass one metric ton travelling at
32m /sc dashes into the rear of a truck of

mass 8000kg moving in the same direction


https://dl.doubtnut.com/l/_Ysvzvd3C29UC
https://dl.doubtnut.com/l/_1iDxzDDX74pb
https://dl.doubtnut.com/l/_yDIFZNh5JQAh

with a velocity of 4m /s After the collision the
car bounces back wards with a velocity of
8m /s What is the velocity of the truck after

the impact ?

o Watch Video Solution

29. A dise of mass 10 g is kept floating
horizontally by throwing 10 marbles per
secound against it from below . If mass of each
marble is 5 g Calculate the velocity with which

marbles are striking the disc . Assume that


https://dl.doubtnut.com/l/_yDIFZNh5JQAh
https://dl.doubtnut.com/l/_a8NJ2p15qH4H

marbles strike the disc . Normally and rebound

downwards with the same speed.

° Watch Video Solution

30. A body of mass 1 kg at rest explodes into
three fragments of masses in theratio1:1:3.
The two pieces of equal mass fly in mutually
perpendicular directions with a speed of
30m /s each . What is the velocity of the

heavier fragment ?

° Watch Video Solution



https://dl.doubtnut.com/l/_a8NJ2p15qH4H
https://dl.doubtnut.com/l/_hXETNd9ggIF7

31. A machine gun fires a bullet of mass 40 g
with a velocity 1200ms ~!. The man holding it
can exert a maximum force of 144 N on the
gun. How many bullets can be fire per second

at the most?

o Watch Video Solution

32. A hunter has a machine gun that can fire
50 g bullets with a velocity of 150m /s . A 60

kg tiger springs at him with a velocity of


https://dl.doubtnut.com/l/_hXETNd9ggIF7
https://dl.doubtnut.com/l/_JXj5Kx69qAzp
https://dl.doubtnut.com/l/_kyVOjYLqgww0

10ms ' How many bullets must the hunter
fire per secoud into the tiger in order to stop

him in his track.

o Watch Video Solution

33. A rocket has a mass of 2 x 10* kg of which
half is fuel Assume that the fuel is consumed
at a constant rate as the rocket is fired and
there is contact thrust of 5 x 10° N neglecting
air resistance and any possible variation of g

comput (i) the intial acceleration (ii)


https://dl.doubtnut.com/l/_kyVOjYLqgww0
https://dl.doubtnut.com/l/_lUjfWtWMVwLc

acceleration just when the whole fuel is

consumed .

° Watch Video Solution

34. Calculate the ration mg /m for a rocket if
it is to escape from the earth . Given escape
velocity = 11.2km /s and exhaust speed of

gases is 2km /s .

o Watch Video Solution



https://dl.doubtnut.com/l/_lUjfWtWMVwLc
https://dl.doubtnut.com/l/_d5omXlbVVj9p

35. A rocket is set for vertical firing If the
exhaust speed is 1200ms ™' , how much gas
must be ejected per second to supply the
thrust needed (i) to overcome the weight of
rocket (ii)) to give to the rocket an initial
vertical upward acceleration of 29.6m /s’

Given mass of rocket = 6000 kg.

o Watch Video Solution



https://dl.doubtnut.com/l/_xUY0xWtlwZZ3

36. A ballon of mass m is rising up with an
acceleration a show that the fraction og
weight of balloon that must be detached in
order to double its acceleration , assuming the

upthrust of air to remain the same

F F

—> 0
—

mg (m-mq)g


https://dl.doubtnut.com/l/_NXq0hFogAMV4

° Watch Video Solution

37. A rocket motor consumes 100 kg of fuel per
second exhausting it with a speed of
6 x 10°ms ! What thrust is exerted on the
rocket ? What will be the velocity of the rocket
at the instant its mass is reduced to (1/40) of
its initial mass ? Take initial velocity of rocket

as zero . Neglect gravity .

° Watch Video Solution



https://dl.doubtnut.com/l/_NXq0hFogAMV4
https://dl.doubtnut.com/l/_AQiddoEm8pTP
https://dl.doubtnut.com/l/_H5mRixJ95wl3

38. A rocket burns 0.5 kg of fuel per second
ejecting it as gases with a velocity of 1600m / s
relative to the rocket . How much force is
exerted on the rocket ? Also , calculate the
velocity attainted by the rocket , when its mass

1
reduces to 200 th of its initial mass .

o Watch Video Solution

39. A ballon of mass m is rising up with an
acceleration a show that the fraction og

weight of balloon that must be detached in


https://dl.doubtnut.com/l/_H5mRixJ95wl3
https://dl.doubtnut.com/l/_PVqO9bMYZdwA

order to double its acceleration , assuming the

upthrust of air to remain the same

F F

—> 0
—

mg (m-m4)g

o Watch Video Solution



https://dl.doubtnut.com/l/_PVqO9bMYZdwA

40. A train is moving along a horizontal track .
A pendulum suspended from the roof makes
an angle of 4° with the vertical . If
g = 10m /s* , what is the acceleration of the

train ?

o Watch Video Solution

41. A body of mass m is suspended by two
strings making angles a and 8 with the

horizontal. Find the tensions in the strings.

| I


https://dl.doubtnut.com/l/_iJUfTaLlvFXP
https://dl.doubtnut.com/l/_tP4Flyubpkgm

| ¥ Watch Video Solution |

42. A body m; of mass 10 kg is placed on a
smooth horizontal table It is connected to a
string which passes over a frictionless pulley
and carries at the other end , a body my of
mass 5 kg What acceleration will be produced
in the bodies when the nail fixed on the table
is removed ? what will be the tension in the
string during the motion of the bodies ? What

when the bodies stop ? (g=9.8 N ? kg ) .

o Watch Video Solution



https://dl.doubtnut.com/l/_tP4Flyubpkgm
https://dl.doubtnut.com/l/_dJnpyAThre3G

43. A mass of 6 kg is suspended by a rope of
length 2 m from the ceilling A force of 50 N in
the horizontal direction is applied at the mid -
point P of the rope as shown . What is the
angle the rope makes with the vertical in
equilibrium ? (Take = 10ms ~?) . Neglect mass

of the rope.

o Watch Video Solution



https://dl.doubtnut.com/l/_dJnpyAThre3G
https://dl.doubtnut.com/l/_hvQX6OYfttBr

44, The masses mimy and ms of the three
bodies shown in fig . Are 5, 2 and 3 kg
respectively Calculate the valuse of tension
T7T5 and T3 when (i) the whole system is
going upward with an acceleration of 2m/s2

(i) the whole system s stationary


https://dl.doubtnut.com/l/_m1OithYRjZNS

(9 =9.8m/s%).



https://dl.doubtnut.com/l/_m1OithYRjZNS

° Watch Video Solution

45. What is the tension in a rod of length
length L and mass M at a distance y fromF;

when the rod is acted on by two unequal force

F; and F5( < Fy) as shown in.

F2 +— < > —F

o Watch Video Solution



https://dl.doubtnut.com/l/_m1OithYRjZNS
https://dl.doubtnut.com/l/_y0jwvZchIfU7

46. Two blocks of masses 2.9kg and 1.9kg are
suspended from a rigid support S by two
inextensible wires each of length 1m , as
shown in figure.The upper wire has negligible
mass and the lower wires and support have an
uniformly distributed mass of 0.2kg .The
whole system of blocks, wire and support have
an upwards acceleration of 0.2m /s’
Acceleration due to gravity is 9.8m / s°.

(@) Find the tension at the mid point of the
lower wire.

(b)Find the tension at the mid point of the


https://dl.doubtnut.com/l/_zJYb6GFjnTFo

upper wire.

o Watch Video Solution



https://dl.doubtnut.com/l/_zJYb6GFjnTFo
https://dl.doubtnut.com/l/_e5WwDmNFiIUY

47. The pulley arrangements of fig (a) and (b)
are identical. The mass of the rope is
negligible. In (a) the mass m is lifted up by
attaching a mass 2 m to the other end of the
rope. In (b) m is lifted up by pulling the other
end of the rope with a constant downward

force F = 2 mg. Which of the following is

I'=2mg

(b)

correct?

o Watch Video Solution



https://dl.doubtnut.com/l/_e5WwDmNFiIUY

48. A pull of 15 N is applied on a rope attached
to a block of mass 7 kg lying on a smooth

horizontal surface. forcs exerted on the rope

by the block ?

o Watch Video Solution

49, A block of mass 100 kg is set into motion
on a frictionless horizontal surface with the
help of a frictionless pulley and rope system

shown in What horizontal force should be


https://dl.doubtnut.com/l/_ZdqP18phlapL
https://dl.doubtnut.com/l/_99m659iPQEoJ

applied on the rope to produce an

acceleration of 0.1m / s

Block
Pulley [ |

F T

° Watch Video Solution

50. Two blocks of masses 50 kg and 30 kg
connected by a massless string pass over a
light frictionless pulley and rest on two

smooth planes inclined at angles 30° and 60°


https://dl.doubtnut.com/l/_99m659iPQEoJ
https://dl.doubtnut.com/l/_GulOmU83rM0M

resp . With horizontal .Determine the
accelertion in the two blocks and tension in

the string g = 10m /s* .

o Watch Video Solution

51. A block of weight 20 N is placed on a
horizontal table and a tension T is applied on
the block . Tension can be increased to 8 N
before the block begins to slide . A force of 4 N
keeps the block moving at constant speed ,

once it has been set in motion . Find the


https://dl.doubtnut.com/l/_GulOmU83rM0M
https://dl.doubtnut.com/l/_3ckxiOaJ4RKA

coefficients of static friction and kinetic

friction].

° Watch Video Solution

52. The coefficient of friction between the
ground and the wheels of a car between the
ground and the wheels of acar moving on a
horizontal road is 0.5 If the car starts from
rest , what is the minimum distance in which it
can acquire a speed of 72km /h ? take

g = 10ms 2.

| e |


https://dl.doubtnut.com/l/_3ckxiOaJ4RKA
https://dl.doubtnut.com/l/_438xexavfeCV

| L ® Watch Video Solution

53.In the masses of A and B are 10 kg and 5 kg
. Calculate the minimum mass of C which may
stop A from slipping Coefficient of static

friction between block A and table is 0.2

|c
f A

T
-



https://dl.doubtnut.com/l/_438xexavfeCV
https://dl.doubtnut.com/l/_WTxU1ePwfWBx

\ ° Watch Video Solution

54. A body rolled on ice with a velocity of

~1 comes to rest after travelling a

8ms
distance of 4 m . Calculate the coefficient of

friction .

o Watch Video Solution

55. Detrmine the maximum acceleration of the

train in which a box lying on the floor will


https://dl.doubtnut.com/l/_WTxU1ePwfWBx
https://dl.doubtnut.com/l/_Q3sYasQ67Poc
https://dl.doubtnut.com/l/_zwb9708iel5e

remain stationary given that the coefficient of
static friction between the box and the train s

floor is 015 given g = 10m / s* .

o Watch Video Solution

56. What is the acceleration of the block and
trolley system shown in if the coefficient of
kinetic friction between the trolley and the
surface is 0 .04 ? What is the tension in the

string ? Take g = 10ms ~? Neglect the mass of


https://dl.doubtnut.com/l/_zwb9708iel5e
https://dl.doubtnut.com/l/_Qx0JjquhfS0o

the string

20 kg ~—+f=20a

o Watch Video Solution

57. A block the of mass 4kg is placed on
another block of mass 5kg and the block B

rests on a smooth horizontal table for sliding


https://dl.doubtnut.com/l/_Qx0JjquhfS0o
https://dl.doubtnut.com/l/_NxtYYJ140qzx

the block A on B a horizontal force 12N is
required to be applied force on it How much
maximum horizontal force can be applied on
'B' s that both A and B move together? Also

find out the accleration proudced by this force

M, | A

.._E.:..p !\’I2 B

o Watch Video Solution



https://dl.doubtnut.com/l/_NxtYYJ140qzx

58. A particle of mass m rests on a horizontal
floor with which it has a coefficient of static
friction u. It is desired to make the body move
by applying the minimum possible force F.
Find the magnitude of F and the direction in

which it has to be applied.

o Watch Video Solution

59. A bullet of mass 0.01 kg is fired horizontal

into a 4 kg wooden block block at rest , on a


https://dl.doubtnut.com/l/_Kpzz9HvUodb5
https://dl.doubtnut.com/l/_Os7Vi1TdkOIi

horizontal surface. The coefficient of kinetic
friction between the block and surface is 0.25
the combination moves 20 m before coming
to rest . With what speed did the bullet strike

the block ?

° Watch Video Solution

60. A cubical block rests on an inclined plance

of 4 = —— . Determine the angle at which
V3

the block just slides down the incline .

o Watch Video Solution



https://dl.doubtnut.com/l/_Os7Vi1TdkOIi
https://dl.doubtnut.com/l/_bBXtQMfYsqZa

61. A block of mass 10 kg is sliding on a surface
inclined at 30° with horizontal . If coefficient
of friction between the block and the surface
is 0.5, find acceleration produced in the block.

Take g = 9.8m /% .

o Watch Video Solution

62. Find the force required to move a train of
mass 10° kg up an incline of 1 in 50 with an

acceleration of 2ms 2. Coefficient of friction


https://dl.doubtnut.com/l/_bBXtQMfYsqZa
https://dl.doubtnut.com/l/_lC57kT0OOS6Z
https://dl.doubtnut.com/l/_CkSTBoMtGfV0

between the train and rails is 0.005. Take

g = 10%

° Watch Video Solution

63. A railway engine weighing 40 metric ton is
travelling along a level track at a speed of
54kmH ~! What additional power is required
to maintain the same speed up an incline of 1

in 49 Take g = 9.8m /s* and mu = 0.1.

° Watch Video Solution



https://dl.doubtnut.com/l/_CkSTBoMtGfV0
https://dl.doubtnut.com/l/_XA0pPI2spUzx
https://dl.doubtnut.com/l/_9UqSDgOs5k1D

64. A block A of mass 14 kg moves alongg an
inclined plance that makes an angle of 30°
with the horizontal . This block is connected to
another block B of mass 14 kg by a taut
massless string that runs around a massless
frictionless pulley . The block B moves down
with constant velocity . Calculate force of

friction and coefficient of kinetic friction .

o Watch Video Solution



https://dl.doubtnut.com/l/_9UqSDgOs5k1D

65. A mass of 4 kg rest on a horizontal plane .
The plane is gradually inclined until an angle
0 = 15° with the horizontal and the mass just
begins to slide . What is the coefficient of
static friction between the block and the

surface ?

o Watch Video Solution



https://dl.doubtnut.com/l/_a0jXz3Im1MmC

66. An engine of 100 H.P draws a train of mass
200 metric ton with a velocity of 36km /h .

Find the coefficient of friction.

o Watch Video Solution

67. A mass of 200 kg is placed on a rough
inclined plane of angle 30° . If coefficient of
limiting friction is 1/4/3 , find the least forces

in newton , acting parallel to the plane (i) to


https://dl.doubtnut.com/l/_g1bwxKMiwz9i
https://dl.doubtnut.com/l/_BkCaWM5AHEsY

keep the mass from sliding down (ii) to move

the mass up the plane.

° Watch Video Solution

68. Find the force required to move a train of
2000 quintals up an incline of 1in 50, with an
acceleration of 2ms 2, the force of friction

being 0.5 newton per quintal.

o Watch Video Solution



https://dl.doubtnut.com/l/_BkCaWM5AHEsY
https://dl.doubtnut.com/l/_D1MaKf7oiC2q

69. A piece of ics slides down a 45° incline in
twice the time it takes to slide down a
frictionless 45° incline . What is the coefficient

of friction between the ice and the incline ? .

o Watch Video Solution

70. Two blocks m; = 4kg and my = 2 kg
connected by a weightless rod slide down a
plane having an inclination of 37° . The

coefficient of dynamic friction of m; and mx


https://dl.doubtnut.com/l/_9z4mei865UVv
https://dl.doubtnut.com/l/_ecd9qESb2Vgb

with the inclined plane are p; = 0.75 and
o = 0.25 respectively Find the common
acceleration of the two blocks and tension in

the rod Take is 37° = 0.6 and cos 37° = 0.8.

o Watch Video Solution

71. Aparticle of mass 1 g executes an oscillatory
motion on the concave surface of a spherical
dish of radius 2m placed on a horizontal plane,
Figure . If the motion of the particle begins

from a point on the dis at a height of 1 cm.


https://dl.doubtnut.com/l/_ecd9qESb2Vgb
https://dl.doubtnut.com/l/_x8w49nhS0l4K

from the horizontal plane and coefficient of
friction is 0.01, fing the total distance covered

by the particle before coming to rest.
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o Watch Video Solution



https://dl.doubtnut.com/l/_x8w49nhS0l4K

72. A block of mental of mass 50 gram placed
over an inclined plane at an angle of 15°
slides down without acceleration . If the
inclination is increased by 15° , what would be

the acceleration of the block ?

o Watch Video Solution

73. A body of mass 10 kg is placed on an
inclined surface of angle 30° . If coefficient of

limiting friction is 1/4/3 , find the inclined


https://dl.doubtnut.com/l/_BtsSCcheM6Xl
https://dl.doubtnut.com/l/_IEzyHyeoKdPG

plane. Force is being exerted parallel to the

inclined plane

o Watch Video Solution

74. A stone of mass 4 kg is attached to a string
of 10 m length and is whirled in a horizontal

circle . Calculate the max . Velocity with which


https://dl.doubtnut.com/l/_IEzyHyeoKdPG
https://dl.doubtnut.com/l/_qvSy9v9GW7M5

the stone can be whirled if the string can

withstand a maximum tension of 160 N .

° Watch Video Solution

75. A gramophone disc rotates at 60 rpm . A
coin of mass 18 g is placed at a distance of 8
cm from the centre . Calculate centrifugal

force on the coin . Take 72 = 9. 87..

o Watch Video Solution



https://dl.doubtnut.com/l/_qvSy9v9GW7M5
https://dl.doubtnut.com/l/_HJxHLEtaWQCc

76. Find the maximum speed at which a car can
turn round a curve of 30m radius on a level

road if coefficient of friction between the tyres

and road is 0.4. Takeg = 10m / s*.

o Watch Video Solution

77. A string breaks under a load of 4.8kg A
mass of 0.5 kg is attached to one end of a
string 2 m long and is rotated in a horizontal

circle. Calculate the greatest number of


https://dl.doubtnut.com/l/_r5ZzS66DCXuT
https://dl.doubtnut.com/l/_fR2Tjg9pRseX

revolutions that the mass can make without

breaking the string.

o Watch Video Solution

78. A car travels on a flat, circular track of
radius 200m at 30ms ' and has a centripetal
acceleration = 4.5ms 2. (a) If the mass of
the car is 1000 kg , what frictional force is
required to provide the acceleration ? (b) If

the coefficient of static friction is 0.8, what is


https://dl.doubtnut.com/l/_fR2Tjg9pRseX
https://dl.doubtnut.com/l/_lHoO8Ottb7gT

the maximum speed at which the car can circle

the track ?

o Watch Video Solution

79. Two small wooden blocks are placed on a
crircular rotating table of radius 1 m at
distance 10 cm and 60 cm from the centre of
the table the table is rotating with angular
velocity 4rad /s , about the axis of rotation .
Out of these two blocks , which one continues

to revolve with the table ? Give p = 0.2.

| e |


https://dl.doubtnut.com/l/_lHoO8Ottb7gT
https://dl.doubtnut.com/l/_DvYT2VtAYiIe

& Wwatch Video Solution I

80. A sphere of mass 200 g is attached to an
inextensible string of length 130 cm whose
upper end is fixed to the ceilling . The sphere
is made to describe a horizontal circle of
radius 50 cm Calculate the periodic time of
this conical pendulum and the tension in the

string .

° Watch Video Solution



https://dl.doubtnut.com/l/_DvYT2VtAYiIe
https://dl.doubtnut.com/l/_LZ3oLx9AHzmN

81. A particle describes a horizontal circle on
the smooth inner surface of a conical funnel
as shown in Fig. If the height of the plane of
the circle above the vertex is 9.8cm, find the

speed of the particle.

o Watch Video Solution

82. A curve in a road froms an are of radius

800 m If the road is 39.2 m wide Calculate the


https://dl.doubtnut.com/l/_SvsoAr0SFCnH
https://dl.doubtnut.com/l/_NKF2PNVXTW5Q

safe speed for turning if outer edge of the

road is 0.5 m higher than the inner edge .

° Watch Video Solution

83. A cyclist riding at a speed of 14,/3ms '
takes a turn around a circular road of radius
20,/3 m . What is his inclination with

horizontal ?

o Watch Video Solution



https://dl.doubtnut.com/l/_NKF2PNVXTW5Q
https://dl.doubtnut.com/l/_Ix50i6qcKknp

84. A cyclist speeding at 6m /s in a circle of 36
m diameter makes an angle O with the verticl .
What is the value of O ? Also , deter - mine the
minimum possible value of the coefficient of

friction between the tyres and the road .

o Watch Video Solution

85. A car is speeding on a horizontal road
curving round with a radius 60 m The

coefficient of friction between the wheels and


https://dl.doubtnut.com/l/_0IqhdfN6AdKK
https://dl.doubtnut.com/l/_NwsaflR93Vg4

the road in 0.5 The height of centre of gravity
of the car from the road level is 0.3 m and the
distance between the wheels is O 8 m .
Calculate the maximum safe velocity for
negotiating the curve . Will the car skid or

topple if this velocity is exceeded ?

° Watch Video Solution

86. Find the angle through which a cyclist
bends when he covers a circular path 34.3m

long in /22 sec . Given g = 9.8ms 2.

| e |


https://dl.doubtnut.com/l/_NwsaflR93Vg4
https://dl.doubtnut.com/l/_xlLRaE1njtNE

& watch Video Solution I

87. A cyclist speeding at 18km /h on a level
road takes a sharp circular turn of radius 3 m
without reducing the speed . The coefficient of
static friction between the tyres and the road

is 0.1 Will the cyclist slip while taking the turn ?

° Watch Video Solution

88. A circular racetrack of radius 300 m is

banked at an angle of 15° If the coefficient of


https://dl.doubtnut.com/l/_xlLRaE1njtNE
https://dl.doubtnut.com/l/_P52g0xFLU29Q
https://dl.doubtnut.com/l/_7sA3tq3ePYCG

friction between the wheels of a race car and
the road is 0.2 what is the (a) optimum speed
of the race car to avoid wear and tear on its
tyres , and (b) maximum permissible speed to

aviod slipping ?

o Watch Video Solution

89. A circular race track of radius 400 m is
banked at an angle of 10° . If the coefficient of
friction between the wheels of a race car and

the road is 0.2 , what is the (i) optimum speed


https://dl.doubtnut.com/l/_7sA3tq3ePYCG
https://dl.doubtnut.com/l/_wVU8KSEorzBf

of the race car to aviod wear and tear on its
tyres .

maximum permissible speed to aviod slipping

?

° Watch Video Solution

90. A railway carriage has its CG at a height of
1 m above the rails , which are 1 m apart .
Calculate the maximum safe speed at which it
can travel round an unbanked curve of radius

80 m.

| e |


https://dl.doubtnut.com/l/_wVU8KSEorzBf
https://dl.doubtnut.com/l/_qXLwKXHxba6e

& watch Video Solution I

91. A stone is tied to a weightless string and
revolved in a vertical circle of radius 5 m .
What should be the minimum speed of the
stone at the highest point of the circle so that
the string does not slack ? What should be the
speed of the stone at the lowest point of

vertical circle ? Take g = 9.8ms? .

° Watch Video Solution



https://dl.doubtnut.com/l/_qXLwKXHxba6e
https://dl.doubtnut.com/l/_4cORahCr6BGm

92. A bucket containing water is tied to one
end of a rope of length 2.5 m and rotated
about the other end in a vertical circle so that
water does not spill even when bucet is upside
down . What is the maximum velocity of the
bucket at which this happens ? How many

rotations per minute is it making g = 1Om/s2

o Watch Video Solution



https://dl.doubtnut.com/l/_0KVVUMq4YQ43

93.In a circus , the diameter of globe of death
is 20 m . From what minimum height must a
motor cyclist start in order to go around the

globe successfully ? .

o Watch Video Solution

94. A small stone of mass 200 g is tied to one
end of a string of length 80 cm . Holding the
other end in hand , the stone is whirled into a

vertical circle What is the minimum speed that


https://dl.doubtnut.com/l/_gJ8qSTLs9f3g
https://dl.doubtnut.com/l/_FAYGfPOSurRB

needs to be imparted at the lowest point of
the circular path, so that the stone is just able
to complete the vertical circle ? what would be
the tension at the lowest point of circular

path ? (Takeg = 10m /s°) .

o Watch Video Solution

95. A massless string of length 1.2 m has a
breaking strength of 2 kg wt . A stone of mass
0.4 kg tied to one end of the string is made to

move in a vertical circle by holding the other


https://dl.doubtnut.com/l/_FAYGfPOSurRB
https://dl.doubtnut.com/l/_qzzDxvKtyLpL

end in hand . Can the particle describe the

vertical circle ? Take g = 10ms 2.

° Watch Video Solution

96. A small stone of mass 0.2 kg tied to a
massless , inextensible string is rotated in a
vertical circle of radius 2 m If the particle is
just able to complete the vertical circle what is
its speed at the highest point of the circular

path ? How would the speed get affected if the


https://dl.doubtnut.com/l/_qzzDxvKtyLpL
https://dl.doubtnut.com/l/_TNLTphMIy2VX

mass of the stone is increased by 50% ? Take

g=10m/s>.

° Watch Video Solution

97. A particle of mass 150 g is attached to one
end of a massless inextensible string It is
made to describe a vertical circle of radius T m
When the string is making an angle of 48.2°
with the vertical , its instantaneous speed is

2m / s What is the tension in the string in this


https://dl.doubtnut.com/l/_TNLTphMIy2VX
https://dl.doubtnut.com/l/_YCFanPwM0Q4N

position ? Whould this particle be able to

complete its circular path ?.

O Watch Video Solution

98. A bucket containing 4 kg of water , is tied
to a rope of length 2.5 m and rotated in a
vertical circle in such a way that the water in
upside down position What is the speed of the
bucket at (a) highest point and (b) lowest

point of its circular path ? Take g = 10m /s .

° Watch Video Solution



https://dl.doubtnut.com/l/_YCFanPwM0Q4N
https://dl.doubtnut.com/l/_VoW3V2dzMgya

99. Shown a smooth looping the loop track A
particle of mass m is released from oint A, as
shown If H =3 r , whould the particle loop the
loop ? What is the force on the circular track

when the particle is at point (i) B (ii) C ? .

o Watch Video Solution

100. A child revolves a stone of mass 0 .5 kg
tied to the end of a string of length 40 cmin a

vertical circle . The speed of the stone at the


https://dl.doubtnut.com/l/_VoW3V2dzMgya
https://dl.doubtnut.com/l/_80ehItWfEE9q
https://dl.doubtnut.com/l/_2VtsaeerlKfo

lowest point of the circle is 3m /s Calculate

tension in the string at this point.

° Watch Video Solution

101. An aeroplane flying in the sky dives with a
speed of 360km /h in a verticale circle of
radius 200 m The weight of pilot sitting in it is
75 kg Calulate the force with which the pilot
presses his seat when the aeroplane is (i) at
the lowest position and (ii) at the highest

position Take g = 10m /s~ 2.

| |


https://dl.doubtnut.com/l/_2VtsaeerlKfo
https://dl.doubtnut.com/l/_RewU75LZMQ8d

& watch Video Solution I

102. A bullet of mass 0.01 kg is fired horizontal
into a 4 kg wooden block block at rest , on a
horizontal surface. The coefficient of kinetic
friction between the block and bullet is 0.25
the combination moves 20 m before coming
to rest . With what speed did the bullet strike

the block ?

° Watch Video Solution



https://dl.doubtnut.com/l/_RewU75LZMQ8d
https://dl.doubtnut.com/l/_tojVsY4BXtEf

103. A body starts rolling down an inclined
plane , the top half is rough . Find the ratio of
the force of friction and weight of the body if
the body is brought to rest just when it
reaches the bottom , the angle of the plane

being 30° .

o Watch Video Solution

104. A wooden block of mass 2 kg rests on a

soft horizontal floor . When aniron cylinder of


https://dl.doubtnut.com/l/_qGsEfNpalwX5
https://dl.doubtnut.com/l/_v6Mos0aFVfNg

mass 25 kg is placed on top of the block, the
floor yields steadily , and the block and the
cylinder go down with an acceleration of
0.1ms 2 What is the action of the block on
the floor (a) before and (b) after the floor
yields ? Take g = 10ms 2 . Identify the action

reaction pairs in the problem.

o Watch Video Solution

conceptual problmes



https://dl.doubtnut.com/l/_v6Mos0aFVfNg

1. Can a body in liner motion be in equillibrium

?

° View Text Solution

2. A stone when thrown on a glass window
smashes the window pane to pieces , but a
bullet from the gun passes through making a

clean hole. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_s4n0CnsyceEj
https://dl.doubtnut.com/l/_UlPyzRunkwYM
https://dl.doubtnut.com/l/_0TfzCxkFFlz3

3. A person sitting in a carriage at rest pushes

it from within. Will the carriage move ?

° Watch Video Solution

4. The distance traveled by a body is directly
proportional to time Is any external force

acting on it ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0TfzCxkFFlz3
https://dl.doubtnut.com/l/_u4iQXhw47Z9R

5. A particle of mass 0.3 kg is subjected to a
force F = - kx , Where = 1I5Nm ~ ! . What will be
its initial acceleration when particle is released

from a point 20 cm away from origin ?

° Watch Video Solution

6. Heavier bodies need greater initial effort to

put them in motion Way ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gWh9Fi6MbJvp
https://dl.doubtnut.com/l/_xqcwVHIr4zqT
https://dl.doubtnut.com/l/_5WuVDcpAXxP1

7. A part of Newton's first law states that a
body continuous to move uniformly in the
absence of an external force appears

contradictory Comment.

o Watch Video Solution

8. Four blocks of the same mass m connected
by cords are pulled by a force F on a smooth
horizontal surface as shown in Determine the

tensions 1775 and T3 in the cords.

o Watch Video Solution



https://dl.doubtnut.com/l/_5WuVDcpAXxP1
https://dl.doubtnut.com/l/_mWkqaI3uyhgi

9. The speed of driving a car safely in darkness

depends upon the range of headlights Explain

o Watch Video Solution

10. A force of 5N changes the velocity of a

1in 5sec. How

body from 10ms ' to 20ms ™
much force is required to bring about the

same change in 2sec?

| = 1


https://dl.doubtnut.com/l/_mWkqaI3uyhgi
https://dl.doubtnut.com/l/_4AIH428OunbX
https://dl.doubtnut.com/l/_yUzMEvs0Kttt

I &9 Watch Video Solution I

11. Earth is a rotating frame of reference, even
then it is considered as inertial frame of

reference for all practical purposes. Why ?

° Watch Video Solution

12. The motion of a particle of mass m is

1
described by y = ut + 59752. Find the force

acting on the particle.

l o Watch Video Solution


https://dl.doubtnut.com/l/_yUzMEvs0Kttt
https://dl.doubtnut.com/l/_6ZoBBQXz2pz4
https://dl.doubtnut.com/l/_AquFLwYZX0Q9

13. Aeroplanes having wings fly at low altitudes

while jet planes fly at high altitudes . Way ?

o Watch Video Solution

14. A thief jumps from the upper storey of a
house with a load on this back. What is the
force of the load on his back, when thief is in

air ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AquFLwYZX0Q9
https://dl.doubtnut.com/l/_EYTcPKDCLEur
https://dl.doubtnut.com/l/_thnz1Y79EMGk

15. According to Newton' s third law, every
force is a accompanied by an equal and

opposite force. How can anything move then ?

° Watch Video Solution

16. A meteorite burns in the atmosphere
before it reaches the earth' s surface. What

happens to its momentum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_thnz1Y79EMGk
https://dl.doubtnut.com/l/_KL5h1sVtE8xZ
https://dl.doubtnut.com/l/_C3puHJVvVyGv

17. On the pan of a spring balance , is placed a
beaker containing water . How will the reading
of spring balance change if we dip our finger

in this water ?

o Watch Video Solution

18. A person of mass m is hanging from a rope
fastened to a stationary balloon of mass M If

the person climbs the rope , then with what


https://dl.doubtnut.com/l/_C3puHJVvVyGv
https://dl.doubtnut.com/l/_nvR8vHkGWtEg
https://dl.doubtnut.com/l/_1XnFpjdJqjf7

velocity the balloon would move and in what

direction ?

° Watch Video Solution

19. Vehicles stop on applying brakes . Does this
phenomenon violate the principle of

conservation of momentum ? ]

° Watch Video Solution



https://dl.doubtnut.com/l/_1XnFpjdJqjf7
https://dl.doubtnut.com/l/_OEci3rFqPajS

20. Three identical blocks, each having a mass
M, are pushed by a force F' on a frictionless
table as shown in (figure) What is the
acceleration of the blocks? What is net force
on block A? What force does A apply on B?
What force does B apply on C? show action

reaction pairs on the contact surface of the

blocks.

o Watch Video Solution



https://dl.doubtnut.com/l/_On9i2TQjaXsl

21. A bullet fired from a gun is more dangerous
than an air molecule hitting a person , though
both of them have almost the same speed

Way ?

° Watch Video Solution

22. A rocket can move in air free space, but a

jet plane cannot. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_We2nBdV6Fq8F
https://dl.doubtnut.com/l/_GkbMAslXKIQL
https://dl.doubtnut.com/l/_NVfnF8j81Jn1

23. Why is it difficult to move a bike with its

brakes on ?

o Watch Video Solution

24. Send is spread on tracks covered with

snow. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_NVfnF8j81Jn1
https://dl.doubtnut.com/l/_2HGsYvOe4KBf

25. When a weel is rolling on a level , what is
the directionv of fricctional force between the

wheel and the road ?

o Watch Video Solution

26. Is large brake on a bicycle wheel more

effective than a small one ? Explain

° Watch Video Solution



https://dl.doubtnut.com/l/_hzvOJLswWsYc
https://dl.doubtnut.com/l/_6pDUOqQlrFhu

27. How do we save petrol when the types of

the motor cycle are fully inflated ?

o Watch Video Solution

28. A block of mass 1 kg lies on a horizontal
surface in a truck. The coefficient of static
friction between the block and the surface is
0.6. I the acceleration of the truck is 5m /s,
the frictional force acting on the block is..........

newtons.

| & I


https://dl.doubtnut.com/l/_oGGzCFE3a9yK
https://dl.doubtnut.com/l/_mGU6umMNGMPJ

| ¥ Watch Video Solution |

29. A block is gently placed at the top of an
inclined plane 6.4 m long . Find the time taken
by the block to slide down to the bottom of
the plane . The plane makes an angle30° with
the horizontal Coefficient of friction between
the block and the plane is 0.2 Take

g=10m/s*.

o Watch Video Solution



https://dl.doubtnut.com/l/_mGU6umMNGMPJ
https://dl.doubtnut.com/l/_zHrEkJChGkne

30. How does a lubricant help in reducing

friction ?

° Watch Video Solution

31. When a person walks on a rough surface,
the frictional force exerted by the surface on
the person is opposite to the direction of his

motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_k1idoB5f1x01
https://dl.doubtnut.com/l/_xEGNFH2p5cCG
https://dl.doubtnut.com/l/_qATv1tkfAmyV

32. Can coefficient of friction exceed unity ?

o Watch Video Solution

33. Why are ball bearings used in machinery ?

o Watch Video Solution

34. Write a note on banking of roads.

o Watch Video Solution



https://dl.doubtnut.com/l/_qATv1tkfAmyV
https://dl.doubtnut.com/l/_Xwwa6heINk4N
https://dl.doubtnut.com/l/_M54YijiDkcGO
https://dl.doubtnut.com/l/_9BeXGE3cvO7j

35. A horse pulling a cart has to apply a
greater force to start the cart than to keep the

cart in motion Why ?

o Watch Video Solution

36. How does banking of roads reduce wear

and tear of the tyres ?

° Watch Video Solution



https://dl.doubtnut.com/l/_9BeXGE3cvO7j
https://dl.doubtnut.com/l/_WWYyZGvtzUGd

37. Why has a horse to pull a cart harder

during the first few steps of his motion ?

° Watch Video Solution

38. Why does a cyclist lean to one side while
going along a curve ? In what direction does

he lean ?

° Watch Video Solution



https://dl.doubtnut.com/l/_wp8slHenKxiu
https://dl.doubtnut.com/l/_03rQZBdncYxo

39. A stone tied at the end of sring is whirled
in a circle. If the string break , the stone flies

away tangentially . Why ?

o Watch Video Solution

40. Why does a child in a merry - go - round

press the side of his seat radially outward ?

° Watch Video Solution



https://dl.doubtnut.com/l/_k4yp5DOmsSML
https://dl.doubtnut.com/l/_CCLvoEcORmnY

41. What is the source of centripetal force ,

when an electron revolves around the nucleus

o Watch Video Solution

42. A bucket containing water is rotated in a

vertical circle. Explain why water does not fall.

° Watch Video Solution



https://dl.doubtnut.com/l/_i6KU6d3cCB9N
https://dl.doubtnut.com/l/_lQKu0vnFvcM4

43. Why does a pilot not fall down when his

aeroplane loops a vertical loop ?

o Watch Video Solution

44, One aften comes across the following kind
of statement concerning circular motion A
particle moving uniformly along a circle
experiences a force directed towards the
center and an equal and opposite force

directed away from the centre The two forces


https://dl.doubtnut.com/l/_GYI1adzudRYR
https://dl.doubtnut.com/l/_QfOwTPkjiZta

together keep the particle in equilibrium

Explain what is wrong with the statement ?

o Watch Video Solution

45, If a force is acting on a moving body in a
direction perpendicular to the direction of
motion what will be its effect on speed and

direction of the body ?

o Watch Video Solution



https://dl.doubtnut.com/l/_QfOwTPkjiZta
https://dl.doubtnut.com/l/_9wjQKKjeNhTU

Very short answer questions

1. If the net force acting on a body be zero ,

will it remain necessarily at rest ?

o Watch Video Solution

2. The distance travelled by a body is directly
proportional to time Is any external force

acting on it ?

o Watch Video Solution



https://dl.doubtnut.com/l/_g7Ou1bkTTZBX
https://dl.doubtnut.com/l/_VKh9E5icj4Xj

3. A body is acted upon by a number of

external forces. Can it remain at rest ?

° Watch Video Solution

4. A person sitting in the compartment of a
tarin moving with unifrom speed throws a ball
in the upward direction . What path of the ball
will appear to him ? What to a person

standing outside ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Blx87v1aYjAu
https://dl.doubtnut.com/l/_K3dXBMD85zGn

5. If a force is acting on a moving body in a
direction perpendicular to the direction of
motion what will be its effect on speed and

direction of the body ?

o Watch Video Solution

6. A retarding force is applied to stop a motor
car . If the speed of the motor car is doubled ,
how much more distance will it cover before

stopping under the same retarding force ?


https://dl.doubtnut.com/l/_K3dXBMD85zGn
https://dl.doubtnut.com/l/_dw52prXJT7lZ
https://dl.doubtnut.com/l/_2bl3oGlaaDQo

° Watch Video Solution

7. A body is dropped from the celling of a
transparent cabin falling freely towards the
earth . Describe the motion of the body as
observed by an observer (a) sitting in the

cabin (b) standing on earth.

° Watch Video Solution



https://dl.doubtnut.com/l/_2bl3oGlaaDQo
https://dl.doubtnut.com/l/_iSP4MJomWfzu

8. The linear momentum of a body can change

only in the direction of applied force Comment

o Watch Video Solution

9. A force is always required to move a body

uniformly . Comment .

° Watch Video Solution



https://dl.doubtnut.com/l/_meZtV6rT9tC0
https://dl.doubtnut.com/l/_OJ8RAoQRdckD

10. Calculate the net force acting on a body of

mass 10 kg moving with a unifrom velocity of

2ms L.

o Watch Video Solution

11. Calculate the mass of a body weighing 100

dyne . Take g = 10ms 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_KuyvHeoSsO8w
https://dl.doubtnut.com/l/_0Uq2h9VlKfvn

12. On what factors does the thrust on a

rocket depend ?

o Watch Video Solution

13. Calculate the force acting on a body whose
linear momentum changes by 20kgms( — 1)

in 10 s.

o Watch Video Solution



https://dl.doubtnut.com/l/_GMfpDdJFdhUb
https://dl.doubtnut.com/l/_9yzGSg48Xke9

14. A ball is suspended by a cord from the
ceilling of a motor car What will be the effect
on the position of the ball , if (i) the car is
moving with unifrom velocity (ii) car is

accelerated (i) car is turning towards left ?

o Watch Video Solution

15. A vessel containing water is given a
constant acceleration 'a’ towards the right

along a straight horizontal path. Which of the


https://dl.doubtnut.com/l/_lME7GYHMeO8P
https://dl.doubtnut.com/l/_2XZVpCRN3Kqt

following diagrams in Fig. represents the

surface of the liquid?

° Watch Video Solution

16. What is the ratio of SI to CGS units of linear

momentum ?

o Watch Video Solution

17. Show that if the force acting on a particle is

zero , its momentum will remain unchanged.


https://dl.doubtnut.com/l/_2XZVpCRN3Kqt
https://dl.doubtnut.com/l/_lHaLF6HVTsDP
https://dl.doubtnut.com/l/_TIzhmFpvEbFM

° Watch Video Solution

18. The length of an ideal spring in increases
by 0.1 cm when a body of 1 kg is suspended
from it If this spring is laid on a frictionless
horizontal table and bodies of 1 kg each are
suspended from its ends , then what will be

the increase in its length ?

o Watch Video Solution



https://dl.doubtnut.com/l/_TIzhmFpvEbFM
https://dl.doubtnut.com/l/_QQDPuD0edYvl

19. The two ends of a spring - balance are
pulled each by a force of 10 kg wt What will be

the reading of the balance ?

o Watch Video Solution

20. A lift is accelerated upward Will the
apparent weight of a person inside the lift
increase , decrease or remain the same relative
to its real weight ? If the lift is going with

unifrom speed then ?

| & I


https://dl.doubtnut.com/l/_8FT9Tk6OytKF
https://dl.doubtnut.com/l/_lfgRfeCHYMmQ

| ¥ Watch Video Solution |

21. A ball of 0.5 kg mass moving with a speed
of 10m / s rebounds after strinking normally a
perfectly elastic wall . Find the change in

momentum of the ball.

o Watch Video Solution

22. A body of 2 kg is suspended on a spring
balance hung vertically in a lift . If the lift is

falling downward under acceleration due to


https://dl.doubtnut.com/l/_lfgRfeCHYMmQ
https://dl.doubtnut.com/l/_bzGOebqKtHPU
https://dl.doubtnut.com/l/_Qon8K19sp4yK

gravity g then what will be the reading of the
balance ? If going upward with the same

acceleration then ?

o Watch Video Solution

23. A 5- kg body is suspendel from a spring -
balance , and an identical body is balanced on
a pan of a physical balance . If both the
balances are kept in an elevator , then what
would happen in each case when the elevator

is moving with an upward acceleration ?

| |


https://dl.doubtnut.com/l/_Qon8K19sp4yK
https://dl.doubtnut.com/l/_Oj6aKsWv3R40

& Watch Video Solution I

24. A thief jumps from the roof of a house with
a box of weight W on his head. What will be
the weight of the box as experienced by the

thief during jump ?

o Watch Video Solution

25. Action and rection forces do not balance

each other Why ?

l ° Watch Video Solution


https://dl.doubtnut.com/l/_Oj6aKsWv3R40
https://dl.doubtnut.com/l/_SttkqkEtbwpC
https://dl.doubtnut.com/l/_zsEYcSHJUMbF

26. What is the principle of working of a rocket

?

o Watch Video Solution

27. Why does a gun recoil When a bullet is

fired ?

° Watch Video Solution



https://dl.doubtnut.com/l/_zsEYcSHJUMbF
https://dl.doubtnut.com/l/_WQzrcU62bUST
https://dl.doubtnut.com/l/_17Y5IrAs23Ha

28. An impulsive force of 100 N acts on a body
for 1 s What is the change in its linear

momentum ?

o Watch Video Solution

29. Can a single isolated force exist in nature ?

o Watch Video Solution



https://dl.doubtnut.com/l/_jodq6I5wlAPY
https://dl.doubtnut.com/l/_oPhWJ78wghyw

30. What are the conditions for maximum and

minimum pull of a lift on a supporting cable ?

o Watch Video Solution

31. What is the principle of working of a rocket

?

o Watch Video Solution



https://dl.doubtnut.com/l/_m0M1stIRn0WX
https://dl.doubtnut.com/l/_Rb14bDhOzrzY

32. A bomb explodes in mid air into two equal
fragments . What is the angle between their

directions of motion ?

o Watch Video Solution

33. Can a rocket operate in free space ?

o Watch Video Solution

34.Why do we easily slip on a rainy day ?



https://dl.doubtnut.com/l/_kLFdu1HPDrCt
https://dl.doubtnut.com/l/_gSBsjvUEuycf
https://dl.doubtnut.com/l/_CLqTkBrQVI5Z

o Watch Video Solution

35. What are the factors on which coefficient

of friction depends ?

o Watch Video Solution

36. What type of friction is involved when

anaxle rotates in a sleeve ?

o Watch Video Solution



https://dl.doubtnut.com/l/_CLqTkBrQVI5Z
https://dl.doubtnut.com/l/_LFqRvG58n9AF
https://dl.doubtnut.com/l/_c2EGGcY3z3yI
https://dl.doubtnut.com/l/_wH0SH72IqvtS

37. Is frictions independent of actual area of

contact ?

o Watch Video Solution

38. The fast moving vehicles are given

streamline shape . Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wH0SH72IqvtS
https://dl.doubtnut.com/l/_p0CdF5bNYtRw

39. Rubber tyres are perferred to steel tyres .

Why ?

o Watch Video Solution

40. What is the relation between coefficient of

friction and angle of repose ?

o Watch Video Solution

41. s frictions a self adjusting force ?



https://dl.doubtnut.com/l/_yxJ2XjLKXlN3
https://dl.doubtnut.com/l/_uxygQIPyreK0
https://dl.doubtnut.com/l/_PK9HCcplH75x

o Watch Video Solution

42. What is the angle between frictional force
and instantaneous velocity of the body

moving over a rough surface ?

o Watch Video Solution

43. Can we get off a frictionless horizontal

surface by umppin ?

o Watch Video Solution



https://dl.doubtnut.com/l/_PK9HCcplH75x
https://dl.doubtnut.com/l/_SDfI5sb28V4h
https://dl.doubtnut.com/l/_OObQQ3ewJiB0

44. What is the angle of friction between two

surfaces in contact , if coefficient of friction is

1/4/37

o Watch Video Solution

45. What is dry friction ? And what is wet

friction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_OObQQ3ewJiB0
https://dl.doubtnut.com/l/_vK4FAhaEdMsM
https://dl.doubtnut.com/l/_VOLk8ZiF9uwk
https://dl.doubtnut.com/l/_W0mMkpdfSHil

46. What is the unit of coefficient of friction

depend ?

° Watch Video Solution

47. What are the factors on which coefficient

of friction depends ?

o Watch Video Solution

48. Out of stiatic friction limiting friction and

dynamic friction which is largest ?


https://dl.doubtnut.com/l/_W0mMkpdfSHil
https://dl.doubtnut.com/l/_rgNu8SwK3AYQ
https://dl.doubtnut.com/l/_q73YYRhq5k2P

° Watch Video Solution

49, What is the angle of friction between two

surfaces in contact , if coefficient of friction is

1/4/37?

° Watch Video Solution

50. What is the angle between frictional force
and instantaneous velocity of the body

moving over a rough surface ?

| |


https://dl.doubtnut.com/l/_q73YYRhq5k2P
https://dl.doubtnut.com/l/_W8NkiEoZuYXf
https://dl.doubtnut.com/l/_BU5fjb09GY5L

& Wwatch Video Solution I

51. It is easier to roll a barrel than to pull it

along the road. Why ?

° Watch Video Solution

52. A bucket of water is rotated in a vertical
circle so that surface of water is at a distance r
from the axix of rotation What is the minimum
angular velocity so that the water does not

spill out ?


https://dl.doubtnut.com/l/_BU5fjb09GY5L
https://dl.doubtnut.com/l/_S1MtZd5tW3vJ
https://dl.doubtnut.com/l/_80Z5k7CVgI7y

Answer: B

o Watch Video Solution

53. What is the apparent weight of a boby of
mass m at (a) the highest and (b) lowest point

if it is just looping the loop in a vertical circle ?


https://dl.doubtnut.com/l/_80Z5k7CVgI7y
https://dl.doubtnut.com/l/_8PpDJ1oHTbuq

° Watch Video Solution

54. The acceleration of a train travelling at
40m /s as it goes round a curve of 160 m in

radius is ?

° Watch Video Solution

55. A ball of 1 gm released down an inclined

plane describes a circle of radius 10 cm in the


https://dl.doubtnut.com/l/_8PpDJ1oHTbuq
https://dl.doubtnut.com/l/_JngUVtkQ8avv
https://dl.doubtnut.com/l/_rkCUhQj9KXnV

vertical plane on reaching the bottom . The

minimum height of the inclined plane is ... cm.

° Watch Video Solution

56. A stone is tied to one end of a string and
rotated in a vertical circle . What is the
difference in tensions of the string at lowest

and highest points of the vertical circle ?

o Watch Video Solution



https://dl.doubtnut.com/l/_rkCUhQj9KXnV
https://dl.doubtnut.com/l/_JSevfRgWAGxD

57. A body is moving with a unifrorm speed

along a circle . Is there any force acting on the

body ?

o Watch Video Solution

58. Can centripetal force produe rotation ?

o Watch Video Solution



https://dl.doubtnut.com/l/_L7zQMGswuywI
https://dl.doubtnut.com/l/_n8xc2RjGqwF5

59. Which one is real force - centripetal or

centrifugal force ?

o Watch Video Solution

60. What provides centripetal force to a car

turning on a level road ?

o Watch Video Solution



https://dl.doubtnut.com/l/_cPCxdbDW4Kk9
https://dl.doubtnut.com/l/_S7F3ojLAUVRG

61. When a body moves along a circular path

which thing experiences centrifugal force ?

° Watch Video Solution

62. Does the angle of banking depend on mass

of the vehicle ?

o Watch Video Solution



https://dl.doubtnut.com/l/_YeXa3afTNN6p
https://dl.doubtnut.com/l/_3o75Oaq3YlUO

63. What is the maximum velocity with which a
vehicle can negotiate a turn of radius r safely
when coefficient of friction between tyres and

road is u ?

o Watch Video Solution

64. A girl ridding a bicycle along a straight
road with a speed of 5ms ~! throws a stone of
mass 0.5 kg which has a speed of 15ms *

with respect to the ground along her direction


https://dl.doubtnut.com/l/_sO1BhGW1EYhE
https://dl.doubtnut.com/l/_XeOi1VSGFBJK

of motion. The mass of the girl and bicycle is
bkg . Does the speed of the bicycle change
after the stone is thrown ? What is the change

in speed, if so ?

o Watch Video Solution

65. A person of mass 50 kg stands on a
weighing scale on a lift . If the lift is
descending with a downward acceleration of
9ms~ % what would be the reading of the

weighing scale? (g = 1Oms_2) :

| e |


https://dl.doubtnut.com/l/_XeOi1VSGFBJK
https://dl.doubtnut.com/l/_cy3gkNK7hGuI

& Wwatch Video Solution I

66. The position time graph of a body of mass
2kg is as given in What is the impulse on the

bodyatt =0sandt = 4s?

#.I. DeE e e G NN G TME N G b s

t(s) .

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_cy3gkNK7hGuI
https://dl.doubtnut.com/l/_F50pDvkHViBF

67. A person driving a car suddenly applies the
brakes on seeing a child on the road ahead . If
he is not wearing seat belt, he falls forward
and hits his head against the steering weel.

Why ?

o Watch Video Solution

68. The velocity of a body of mass 2kg as a

function of t is given by v(t) = 2t7 + t?5 Find


https://dl.doubtnut.com/l/_F50pDvkHViBF
https://dl.doubtnut.com/l/_CqEqVcVaf8Nr
https://dl.doubtnut.com/l/_eb6n4pfEIwzF

the momentum and force acting on it at time

t = 2s.

° Watch Video Solution

69. A block placed on a rough horizontal
surface is pulled by a horizontal force F Let f
be the force applied by the rough surface on

the block . Plot a graph of f versus F .

o Watch Video Solution



https://dl.doubtnut.com/l/_eb6n4pfEIwzF
https://dl.doubtnut.com/l/_EReGuXc4H2Qk

70. Why are porcelain objects wrapped in
paper or straw before packing for

transportation ?

o Watch Video Solution

71. Why does a child feel more pain when she
falls down on a hard cement floor, than when
she falls on the soft muddy ground in the

garden ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bZViE9w9THzY
https://dl.doubtnut.com/l/_U9k5qcwx64G7

72. A woman throws an object of mass 500 g
with a speed of 25ms ! .

(a) What is the impulse imparted to the object
?

(b) If the object hitts a wall and rebounds with

the half the original speed , what is the

change in momentum of the object ?

o Watch Video Solution



https://dl.doubtnut.com/l/_U9k5qcwx64G7
https://dl.doubtnut.com/l/_Xw2Z302YH0LM

73. Why are mountain roads generally made
winding upwards rather than going straight

up ?

o Watch Video Solution

Short Answer Questions

1. A body is acted upon by a number of

external forces . Can it remain at rest ?

o Watch Video Solution



https://dl.doubtnut.com/l/_iXw1hY4IQXVc
https://dl.doubtnut.com/l/_oPkhIyxETNEJ

2. If the net force acting on a body be zero ,

will it remain necessarily at rest ?

° Watch Video Solution

3. Why do blades of an electric fan continue to
rotate for some time, after the current is

switched off ?

° Watch Video Solution



https://dl.doubtnut.com/l/_oPkhIyxETNEJ
https://dl.doubtnut.com/l/_Oug1ne2RIbzZ
https://dl.doubtnut.com/l/_t9Qr8piKiVyu
https://dl.doubtnut.com/l/_vUGv5R9jIE7M

4.If the speed of a motor car is doubled , how
much more distance will it cover before

stopping under the same retarding force ?

° Watch Video Solution

5. Two bodies of masses M and m are allowed
to fall from the same height. If air resistance
for each body be same, will the two bodies

reach the ground simultaneously ?

° Watch Video Solution



https://dl.doubtnut.com/l/_vUGv5R9jIE7M
https://dl.doubtnut.com/l/_vB1e5X7TtDn2
https://dl.doubtnut.com/l/_RQvyz3cdUXa0

6. A block of mass M is supported by a cord C
from a rigid support, and another cord D is
attached to the bottom of the block. If D is
given a sudden jerk D breaks But if D is pulled

steadily, cord C breaks. Why ?

o Watch Video Solution

7. Two bodies of masses M and m are allowed
to fall from the same height . If air resistance
for each body be same , will the two bodies

reach the ground simultaneously ?


https://dl.doubtnut.com/l/_RQvyz3cdUXa0
https://dl.doubtnut.com/l/_0X4mhROYD7Rt

° Watch Video Solution

8. A soda water bottele is falling freely . Will
the bubbles of gas rise in the water of the

bottle ?

° Watch Video Solution

9. An athelete runs a certain distance before

taking a long jump . Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_0X4mhROYD7Rt
https://dl.doubtnut.com/l/_S6ZPtXfRgYYE
https://dl.doubtnut.com/l/_KasJQLrOxVhR

10. How do you account for the function of

mud guards ?

° Watch Video Solution

11. Calculate the force acting on a body which

changes the momentum of the body at the

rate of 1kgms 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_KasJQLrOxVhR
https://dl.doubtnut.com/l/_pjhmoSkAfpsT
https://dl.doubtnut.com/l/_s6M2qxNb5LvL
https://dl.doubtnut.com/l/_zh8DQ953Dvvg

12. What is the funcation of shokers in scoots ?

° Watch Video Solution

13. A cricket player lowers his hands while

catching a ball . Why ?

o Watch Video Solution

14. Why buffers are provided between the

bogies of a train ?

l ° Watch Video Solution


https://dl.doubtnut.com/l/_zh8DQ953Dvvg
https://dl.doubtnut.com/l/_18JaOOgYEjc8
https://dl.doubtnut.com/l/_5lZiB9MbEY6P

15. When a man jumps down from a height of
several storeys onto a stretched trapaulin, he

receives no injury . Why ?

° Watch Video Solution

16. Air is thrown on a sail attached to a boat
from an electric fan placed on the boat . Will

the boat start moving ?

° Watch Video Solution



https://dl.doubtnut.com/l/_5lZiB9MbEY6P
https://dl.doubtnut.com/l/_DLcBd6KnkTC4
https://dl.doubtnut.com/l/_ujYrMmV7WEYK

17. A bird is sitting on the floor of a wire cage
and the cage is in the hand of a boy . The bird
starts flying in the cage . Will the boy
experience any change in the weight of the

cage ?

o Watch Video Solution

18. A bird is sitting on the floor of a closed
glass cage and the cage is in the hand of a girl.

Will the girl experience any change in the


https://dl.doubtnut.com/l/_ujYrMmV7WEYK
https://dl.doubtnut.com/l/_pCAQUXnTVXbU
https://dl.doubtnut.com/l/_KrQRIc0CuKQs

weight of the cage when the bird (i) starts
flying in the cage with a constant velocity (ii)
flies upwards with acceleration (iii) flies

downwards with acceleration ?

° Watch Video Solution

19. When a ball is thrown upwards . Its momen
tum first decreases and the increases Is
conservation of linear momentum violated in

this process?

° Watch Video Solution



https://dl.doubtnut.com/l/_KrQRIc0CuKQs
https://dl.doubtnut.com/l/_rau9B9cF8ktH

20. Explain what is menant by force , inertia

and linear momentum.

° Watch Video Solution

21. What is meant by law of inertia ? Disuss

briefly the concept of inertial mass .

o Watch Video Solution



https://dl.doubtnut.com/l/_rau9B9cF8ktH
https://dl.doubtnut.com/l/_JpVqRrIv7lMa
https://dl.doubtnut.com/l/_1PpHBnrQr41S

22. State secound law of motion and show

that second law is the real law of motion .

° Watch Video Solution

23. Define absolute and gravitational units of

force state relaction between them .

o Watch Video Solution



https://dl.doubtnut.com/l/_G7kv9PLO0znZ
https://dl.doubtnut.com/l/_8szhKCv7ZE2d

24. State and Explain Newton s second law of
motion Hence , Deduce the relation F = ma

Where the symbols have their usual meaning .

o Watch Video Solution

25. Explain the term impulse Show that
impulse of a variable force is equal to area

enclosed by the force - time curve .

o Watch Video Solution



https://dl.doubtnut.com/l/_oUdd0RAXZLDc
https://dl.doubtnut.com/l/_9AI9OtHnaYnD
https://dl.doubtnut.com/l/_bAwUvGC295k2

26. Discuss the apparent weight of a man in a
lift when (i) kift is moving upwards with a
constant speed (ii) lift is accelerated uniformly

downwards .

o Watch Video Solution

27. What do you understand by concurrent
forcrs ? State the conditions for the
equilibrium of a particle under the effect of

concurrent forces .

o Watch Video Solution



https://dl.doubtnut.com/l/_bAwUvGC295k2
https://dl.doubtnut.com/l/_RtFRjeKRX9Vg

28. A mass of 2kg is suspended with thread
AB (figure) Thread C'D of the same type is
attached to the other end of 2kg mass. Lower
thread is pulled gradually, harder and harder
in the downward gradually, harder and harder
in the downward direction so as to apply force

on AB. which of the threads will break and


https://dl.doubtnut.com/l/_RtFRjeKRX9Vg
https://dl.doubtnut.com/l/_oATjdUpu4QxP

why?

° Watch Video Solution



https://dl.doubtnut.com/l/_oATjdUpu4QxP

29. In the above given problem if the lower

thread is pulled with a jerk, what happens ?

o View Text Solution

30. Two masses of bkg and 3kg are suspended
with help of massless inextensible strings as
shown in figure. Calculate Tjand 75 when

whole system is going upwards with


https://dl.doubtnut.com/l/_pyY9gAGNaJSA
https://dl.doubtnut.com/l/_TOqQmpryIbdZ

acceleration = 2m /s’ (useg = 9.8ms ™ ?).

1

° Watch Video Solution



https://dl.doubtnut.com/l/_TOqQmpryIbdZ
https://dl.doubtnut.com/l/_TK4c8uF4Svd2

31. Block A of weight 100N rests on a
frictionless inclined plane of slope angle 30°
(Fig. 5.7). A flexible cord attached to A passes
over a frictonless pulled and is connected to
block B of weight W. Find the weight W for

which the system in equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_TK4c8uF4Svd2
https://dl.doubtnut.com/l/_RQjHqTLlLrE6

32. A block of mass M is held against a rough
vertical wall by pressing it with a finger . If the
coefficient of friction between the block and
the wall is u and the acceleration due to
gravity is g , calculate the minimum force
required to be applied by the finger to hold

the block against the wall.

o Watch Video Solution

33. a 100kg gun fires a ball of 1kg horizontally

from a cliff of height 500m. If falls on the


https://dl.doubtnut.com/l/_RQjHqTLlLrE6
https://dl.doubtnut.com/l/_KtSo5hP4OnpL

ground at a distance of 400m from the
bottom of the cliff. The recoil velocity of the

gun is (Take g: 10ms ~*

° Watch Video Solution

34.Figure shows (x,t) (y,t) diagram of a particle

moving in 2-dimensions.

X

2m

m

> t 0 t T t —

1s 25 3s 1s 2s 3s
(@ (b)

If the particle has a mass of 500 g , find the


https://dl.doubtnut.com/l/_KtSo5hP4OnpL
https://dl.doubtnut.com/l/_tp622SC9BLzw

force (direction and magnitude) acting on the

particle .

° Watch Video Solution

35. A person in an elevator accelerating
upwards with an acceleration of 2ms ? |,
tosses a coin vertically upwards with a speed

of 20ms ~ ! . After how much time will the coin

fall back into his hand ? (g =10 ms~2)

° Watch Video Solution



https://dl.doubtnut.com/l/_tp622SC9BLzw
https://dl.doubtnut.com/l/_xBQVixZ1w0HM

Long Answer Questions

1. Explain Newton s laws of motion and show
that (i) Newton s first law of motion defines
force and (ii) Newton s second law of motion

gives us the measure of force.

o Watch Video Solution

2. What are three types of inertia ? Given

atleast two examples of each.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_0xQp6a0p4kqy
https://dl.doubtnut.com/l/_4BOAeWr8TdA8

3. State and prove the principle of
conservation of linear momentum Show that a

gun recoils when a bullet is fired from it

o Watch Video Solution

4. State and explain Newton s third law of
motion . Show that third law of motion is

contained in first law of motion

o Watch Video Solution



https://dl.doubtnut.com/l/_4BOAeWr8TdA8
https://dl.doubtnut.com/l/_DhEr4uaQIb5V
https://dl.doubtnut.com/l/_uDEKRPCeRc8D

5. Name a varying mass system Drive the
expressions the (i) for the velocity of
propulsion of a rocket at any instant (ii) burnt

out speed (iii) Thrust on the rocket

° Watch Video Solution

6. Distinguish between static friction limitting
friction and kinetic friction How do they vary
with the applied force ? Which friction has

least value and which one has highest value ?


https://dl.doubtnut.com/l/_uDEKRPCeRc8D
https://dl.doubtnut.com/l/_LYeKV0db6oMd
https://dl.doubtnut.com/l/_fnpGbFs3EFTf

° Watch Video Solution

7. Discuss the motion of a body in a vertical
circle Find expressions for the minimum
velocity at the lowest point while looping a
loop and difference of tensions in the string at

the lowest and highest points.

° Watch Video Solution



https://dl.doubtnut.com/l/_fnpGbFs3EFTf
https://dl.doubtnut.com/l/_D94sX0XQ7YEG

8. There are three forces F7, Fy and Fj3 acting
on a body, all acting on a point P on the body
The body is found to moves with unifrom
speed (a) Show that the forces are coplaner.

(b) Show that the torque acting on the body
about any point due to these three forces is

zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_J9L5OsXQye6u

9. When body slides down from rest along
smooth inclined plane making angle of 45°
with the horizontal, it takes time 1T° When the
same body slides down from rest along a
rough inclined plane making the same angle
and through the same distance it is seen to
take time pT’, where p is some number greater

that 1. Calculate late the coefficient of friction


https://dl.doubtnut.com/l/_xnXRXm8ncZ73

beween the body and the rough plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_xnXRXm8ncZ73

10.



https://dl.doubtnut.com/l/_EnLYmxn14QLd

Figure shows (v,,t) and (vy,t) diagram for a
body of unit mass. Find the force as a function

of time.

o Watch Video Solution

11. A racing car travels on a track (without
banking) ABCDEFA.ABC'is a circular arc of
radius 2R. C'D and F'A are straight paths of
length R and DEF' is a circular arc of radius
R = 100m. The co-efficient of friction on the

road is ¥4 = 0.1. the maximum speed of the


https://dl.doubtnut.com/l/_EnLYmxn14QLd
https://dl.doubtnut.com/l/_KTRUtiaUAurD

car is B0ms — 1. Find the minimum time for

completing one round.

O Watch Video Solution

12. The displacement vector of a particle of

mass m is given by r (t) =


https://dl.doubtnut.com/l/_KTRUtiaUAurD
https://dl.doubtnut.com/l/_nCrGAS8B12mZ

i A coswt + jBsinwt.
(a) Show that the trajectory is an ellipse.

(b) Show that F = — mw?’r.

o Watch Video Solution

13. A cricket bowler releases the ball in two
different ways

(a) giving it only horizontal velocity and

(b) giving it horizontal velocity and a small
downward velocity.

The speed v, at the time of release is the same


https://dl.doubtnut.com/l/_nCrGAS8B12mZ
https://dl.doubtnut.com/l/_zyZU3K573YQQ

. Both are released at a height H from the
ground . which one will have greater speed
when the ball hits the ground ? Neglect air

resistance .

o Watch Video Solution

14. There are four force acting at a point p

produced by strings as shown in figure, which


https://dl.doubtnut.com/l/_zyZU3K573YQQ
https://dl.doubtnut.com/l/_MiyNYVUA4ldF

is at rest. The force I and F; are.

o Watch Video Solution

15. A rectangular box lies on a rough inclined
surface . The coefficient of friction between

the surface and the box is u. Let the mass of


https://dl.doubtnut.com/l/_MiyNYVUA4ldF
https://dl.doubtnut.com/l/_uiEPG5ZB89O9

the box bem.

(a) At what angle of inclination 6 of the plane
to the horizontal will the box just start to slide
down the plane ?

(b) What is the force acting on the box down
the plane , if the angle of inclination of the
planeis increased toa > 6 ?

(c) What is the force needed to be applied
upwards along the plane to make the box
either remain stationary or just move up with
uniform speed ?

(d) What is the force needed to be applied


https://dl.doubtnut.com/l/_uiEPG5ZB89O9

upwards along the plane to make the box

move up the plane with acceleration a ?

° Watch Video Solution

16. A helicopter of mass 2000 kg rises with a
vertical acceleration of 15ms 2. The total
mass of the crew and passengers is 500 kg.
Give the magnitude and direction of the (g
= 1Oms_2)

(a) Force on the floor of the helicopter by the

crew and passengers.


https://dl.doubtnut.com/l/_uiEPG5ZB89O9
https://dl.doubtnut.com/l/_E5zEL5bk4c14

(b) action of the rotor of the helicopter on the
surrounding air.
(c ) force on the helicopter dur to the

surrounding air.

° Watch Video Solution

Curiosity Question

1. What do you think may be the cause of an

earthquake ?

o Watch Video Solution



https://dl.doubtnut.com/l/_E5zEL5bk4c14
https://dl.doubtnut.com/l/_WaGq9oRuxcIp

Short Answer Questions

1. The minimum force required just to move a
block on a rough horizontal surface is 10 N An
applied force of 5 N fails to move the block.
What are the values of static friction and

dynamic friction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_WaGq9oRuxcIp
https://dl.doubtnut.com/l/_zHk3RaqNcYPS

2.Is frictions a self adjusting force ?

o Watch Video Solution

3. Angle of repose of a rough inclined pane is

60° . What is the coefficient of friction ?

o Watch Video Solution

4. A ball rolling on ice with a velocity of

49m /s stops after travelling 4 m . If


https://dl.doubtnut.com/l/_pkejA04xaDz8
https://dl.doubtnut.com/l/_E8MEcfNFSBNy
https://dl.doubtnut.com/l/_yk9HK06XFqhW

g = 9.8m/s2 what is the coefficient of friction

?

° Watch Video Solution

5. Why are wheels of an automobile made

circular ?

o Watch Video Solution

6. Automobile tyres are generally provided

with irregular projections over their surfaces,


https://dl.doubtnut.com/l/_yk9HK06XFqhW
https://dl.doubtnut.com/l/_gcD2xUSgzISz
https://dl.doubtnut.com/l/_gRHU2SmAZCO6

why ?

o Watch Video Solution

7.Why is it difficult to climb up a greasy pole ?

o Watch Video Solution

8. Why frictional force gets increased when
two surfaces in contact are polished beyond a

certain limit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gRHU2SmAZCO6
https://dl.doubtnut.com/l/_fJSWIAWXO90h
https://dl.doubtnut.com/l/_MoEAd7UIecCc

9. For looping a loop of radius 4 m through
what minimum height should a particle

descend ?

o Watch Video Solution

10. Why are the passengers thrown outwards
when a car in which they are travelling

suddenly takes a circular turn?

o Watch Video Solution



https://dl.doubtnut.com/l/_MoEAd7UIecCc
https://dl.doubtnut.com/l/_JGDAhYLTtFoh
https://dl.doubtnut.com/l/_K0wJz8y8DWJA

11. A motor cyclist is going in a vertical circle
what is the necessary condition so that he

may not fall down ?

° Watch Video Solution

12. For oscillation of a simple pendulum of
length L what is the maximum possible
velocity at the lowest position What happens

to the motion if velocity exceeds this value ?

l O Watch Video Solution


https://dl.doubtnut.com/l/_K0wJz8y8DWJA
https://dl.doubtnut.com/l/_oy7iLFlY1chC
https://dl.doubtnut.com/l/_gkliFLFSZS4R

13. The driver of a truck travelling with a
velocity upsilon suddenly notices a brick wall
in front of him at a distance d It is better for
him to apply brakes or to make a circular turn
without applying brakes in order to just avoid

crashing into the wall ? Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gkliFLFSZS4R
https://dl.doubtnut.com/l/_51qMpRAmanxD

14. A particle moves in a circle of radius 20 cm
Its linear speed is given by upsilon = 2 t where
t is in second and upsilon in metre/second
Find the radial and tangential acceleration at

t = 3s.

o Watch Video Solution

15. Explain static friction and kintic friction Can
value of kinetic friction be greater than static

friction Explain.

| & I


https://dl.doubtnut.com/l/_kHFvgOcKjewR
https://dl.doubtnut.com/l/_LXzgjvYQYDu3

| ¥ Watch Video Solution |

16. Explain the origin of (i) sliding friction (ii)

the rolling friction .

o Watch Video Solution

17. Explain that static friction is a self adjusting

force.

o Watch Video Solution



https://dl.doubtnut.com/l/_LXzgjvYQYDu3
https://dl.doubtnut.com/l/_rxMiCCyfVfNL
https://dl.doubtnut.com/l/_qNHQGSnBYSrG
https://dl.doubtnut.com/l/_drVxER9PRWBQ

18. Explain the terms (i) angle of friction (ii)
coefficient of friction and (iii) angle of repose

Establish a relation between them .

o Watch Video Solution

19. Derive an expression for acceleration of a

body down a rough inclined plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_drVxER9PRWBQ
https://dl.doubtnut.com/l/_Zj4ZQcoogkHa

20. Calculate the amount of work done in

moving a body up a rough inclined plane.

° Watch Video Solution

21. Why are the curved roads banked ? Obtain
an expression for angle of banking of a curved

road .

° Watch Video Solution



https://dl.doubtnut.com/l/_kayRg5W0jEnT
https://dl.doubtnut.com/l/_PCSlsfGhs1uH

22. Discuss the bending of a cyclist while
describing a curved path Find the relation for

angle of bending of the cyslist

o Watch Video Solution

23. How does the lubrication of a machine help

in reducing friction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_qJGxp4Bj2YlP
https://dl.doubtnut.com/l/_968MaCoJxBKF

24. Why does water from a bucket not spill
even when it is upside down while rotating in

a vertical circle ?

o Watch Video Solution

25. Establish that friction is a necessary evil

o Watch Video Solution



https://dl.doubtnut.com/l/_OqjE0W24gyB1
https://dl.doubtnut.com/l/_qYld3aybZlkF

26. Explain centripetal force and centrifugal

force Can they balance each other ? Explaine.

o Watch Video Solution

Advanced problems for competitions

1. A lift is going upwards with an acceleration

of 4.9m/s2 What will be the apparent weight
of a 60 kg person sitting in the lift ? What

when the lift acquires a unifrom velocity of


https://dl.doubtnut.com/l/_SmYWCGdP8zua
https://dl.doubtnut.com/l/_Mvvancg9EnEa

4.9m /s ? If rope of the lift is broken , then ?

Take g = 9.8m /s> .

o Watch Video Solution

2. An explosion blows a rock into three pieces
Two pieces whose masses are 200 kg and 100
kg go off at 90° to eachother with a velocity
of 8n /s and 12m /s respectively If the third
piece flies off with a velocity of25m /s then
calculate the mass of this piece and indicate

the direction of flight of this piece in a


https://dl.doubtnut.com/l/_Mvvancg9EnEa
https://dl.doubtnut.com/l/_WhANFMqhYzlM

diagram.

A¢ 100 kg
12 m/s?
ﬂp
o .
DY 200 kg
(o) i - * B
8 m/s
25 m/s

o Watch Video Solution

3. Shows the position time graph of a particle
of mass 0.04 kg Suggest a suitable physical

context for this motion What is the time


https://dl.doubtnut.com/l/_WhANFMqhYzlM
https://dl.doubtnut.com/l/_wLSBbXA1sYhq

between two conscutive impulse recevived by

the particle ? What is the magnitude of each

impulse ?

Y
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o Watch Video Solution

4. A block of mass 15 kg is placed on a long
trolly . The coefficient of friction between the

block and trolly is 0.18 The trolly accelerates


https://dl.doubtnut.com/l/_wLSBbXA1sYhq
https://dl.doubtnut.com/l/_BfDA9oBT0HyS

from rest at 0.5m / s* for 20 seconds and then
moves with a unifrom velocity Discuss the
motion of the block as viewed by (i) a
stationary observer on the ground (ii) an

observer moving with the trolly .

o Watch Video Solution

5. What is the tension in a rod of length
length L and mass M at a distance y fromF}

when the rod is acted on by two unequal force


https://dl.doubtnut.com/l/_BfDA9oBT0HyS
https://dl.doubtnut.com/l/_BndwfUEqTHU6

F; and F5( < Fy) as shown in.

B —»A

y

Fo ¢——

<

>

— F4

) -
.

L

o Watch Video Solution

6. A mass M is hung with a light inextensible

string as shown in Find the tension in the


https://dl.doubtnut.com/l/_BndwfUEqTHU6
https://dl.doubtnut.com/l/_CQr1w7NodKRQ

horizontal part of the string .

B
T, sin 30° 30°

'\
| A

i o
' < P "“"“""Tzcosm'

M
Mg

O Watch Video Solution

7. Two blocks m; = 4kg and ma = 2 kg

connected by a weightless rod slide down a


https://dl.doubtnut.com/l/_CQr1w7NodKRQ
https://dl.doubtnut.com/l/_AJVY3iZMvhq0

plane having an inclination of 37° . The
coefficient of dynamic friction of m; and my
with the inclined plane are p; = 0.75 and
o = 0.25 respectively Find the common
acceleration of the two blocks and tension in
the rod Take is sin37° =0.6 and

cos37° = 0.8.

o Watch Video Solution

8. A body of mass 5 x 10~ ° kg is launched

upon a rough inclined plane making an angle


https://dl.doubtnut.com/l/_AJVY3iZMvhq0
https://dl.doubtnut.com/l/_NcGnq29X4S81

of 30° with the horizontal. Obtain the
coefficient of friction between the body and
the plane if the time of ascent is half of the

time of descent.

o Watch Video Solution

9. A wire of mass 9.8 x 103 kg per meter
passes over a frictionless pulley fixed on the
top of an inclined friction less plane which
makes an angle of 30° with the horizontal

Masses M; and M, are tied at the two ends of


https://dl.doubtnut.com/l/_NcGnq29X4S81
https://dl.doubtnut.com/l/_CNVrHbBIJRK1

the wire The mass M; rests on the plane and
mass M, hangs freely vertically downwards .
The whole system is in equilibrium Now a
transverse wave propagates along the wire
with a velocity of 100m /s If g = 9.8m /s

calculate the value of masses M; and M, .

o Watch Video Solution

10. Two particles of masses m; and mqy in

projectile motion have velocities v ; and v 5,

respectively , at time ¢t = 0. They collide at


https://dl.doubtnut.com/l/_CNVrHbBIJRK1
https://dl.doubtnut.com/l/_RQO8xqevEfV8

: . .. — —
time t,. Their velocities become v'; and v’ at

time 2t, while still moving in air. The value of

— — — —
M1V 1 + MoV o —(m1v1+m2v2)

o Watch Video Solution

11. An aeroplane requires for take off a speed
of 80km / h the run on the ground being 100
m The mass of aeroplane is 10* kg and ground
is 0.2 What is the maximum force required by

the engine of the plane for take off ?

o Watch Video Solution



https://dl.doubtnut.com/l/_RQO8xqevEfV8
https://dl.doubtnut.com/l/_F3yAcJCEZvlh

12. A particle of mass m rests on a horizontal
floor with which it has a coefficient of static
friction u. It is desired to make the body move
by applying the minimum possible force F.
Find the magnitude of F and the direction in

which it has to be applied.

o Watch Video Solution

13. A smooth block is released at rest on a 45°

incline and then slides a distance 'd'. The time


https://dl.doubtnut.com/l/_F3yAcJCEZvlh
https://dl.doubtnut.com/l/_1OA3SEG4ZUX7
https://dl.doubtnut.com/l/_JctuZfm23AXo

taken to slide is 'n' times as much to slide on
rough incline than on a smooth incline. The

coefficient of friction is

° Watch Video Solution

14. What is the maximum value of the force F

such that the block shown in the figure does


https://dl.doubtnut.com/l/_JctuZfm23AXo
https://dl.doubtnut.com/l/_IicOhmnLsmPX

not move?

° Watch Video Solution

15. The rear side of a truck is open and a box of
40 kg mass is placed 5 m from the open end
The coefficient of friction between the box and

the surface below it is 0.15 On a straight road


https://dl.doubtnut.com/l/_IicOhmnLsmPX
https://dl.doubtnut.com/l/_9M6IhXVM7A78

the truck starts from rest and accelerates with
2m /s*> At what distance from the starting
point does the box fall off the truck ? Ignore

the size of the box.

o Watch Video Solution

16. A hemispherical bowl of radius R si set
rotating abouv its axis of symmetry whichis
kept vertical. A small blcok kept in the bowl
rotates with the bowl without slippingn on its

surface. If the surfaces of the bowl is mooth,


https://dl.doubtnut.com/l/_9M6IhXVM7A78
https://dl.doubtnut.com/l/_kPi21G6YlhJ6

and the abgel made by the radius through the
block with the vertical is 8, find the angular

speed at which the bowl is rotating.

o Watch Video Solution

17. A bullet of mass 10 gram is fired
horizontally into a 5 kg wooden block at rest
on a horizontal surface The coefficient of
kinetic friction between the block and the

surface is 0.1 Calculate the speed of the bullet


https://dl.doubtnut.com/l/_kPi21G6YlhJ6
https://dl.doubtnut.com/l/_iJk5YU2mHmYj

striking the block if the combination moves 20

m before coming rest .

° Watch Video Solution

18. Calculate the height upto which an insect
can crawl up a fixed bowl in the from of a

hemisphere of radius r Given coefficient of


https://dl.doubtnut.com/l/_iJk5YU2mHmYj
https://dl.doubtnut.com/l/_JNEhXMcu5Jyw

friction = 1,/3

o Watch Video Solution

19. A 4m long ladder weighing 25kg rests with
its upper end against a smooth wall and lower
end on rough ground.What should be the

minimum coefficient of friction between the


https://dl.doubtnut.com/l/_JNEhXMcu5Jyw
https://dl.doubtnut.com/l/_MrbYXSrMwb2C

ground and the ladder for it to be inclined at
60° with the horizontal without slipping?

(Takeg = 10m /s*)

o Watch Video Solution

20. Two bodies A and B of mass 5 kg and 10 kg
contact with each other rest on a table
against a rigid The coefficient of friction
between the bodies and the table is 0.05 A
force of 200 N is applied horizontal on A What

are (a) the reaction of thee wall (b) the the


https://dl.doubtnut.com/l/_MrbYXSrMwb2C
https://dl.doubtnut.com/l/_Po4UtUNbJ1pJ

action , reaction forces between A & B ? What
happens when the wall is removed ? Does the
answer to (b) Change , when the bodies are in

motion ? Ignore differnce between u, and

200N

° Watch Video Solution

EXERCISES



https://dl.doubtnut.com/l/_Po4UtUNbJ1pJ
https://dl.doubtnut.com/l/_Usgu1wiGaKwr

1. Give the magnitude and direction of the net
force acting on

(a) a drop of rain falling down with a constant
speed

(b) a crok of mass 10 g floating on water

(c) a kit skilfully held stationary in the sky

(d) a car moving with a constant velocity of
30kh / h on a rough road

(e) a high speed electron in space for from all
gravitational obects and free of electric and

magnetic fields.

o Watch Video Solution



https://dl.doubtnut.com/l/_Usgu1wiGaKwr

2. A pebble of mass 0.05 kg is thrown vertically
upwards Give the magnitude and direction of
net force on the pebble (a) during its upward
motion (b) during its downward motion (c) at
the highest point where it is momentarily rest
Do your answers change if the pebble were
thrown at an angle of say 45° horizontal

direction Ignore air resistance .

° Watch Video Solution



https://dl.doubtnut.com/l/_Usgu1wiGaKwr
https://dl.doubtnut.com/l/_XVaqOotL58Yx

3. Given the magnitude and direction of the
force acting on a stone of mass 0.1 kg (a) just
after it is dropped from the window of a
stationary train

(b) just after it is dropped from the window of
a train running at a constant velocity of
36km /[ hr

(c) just after it is droped from the window of a
train accelerating with lms 2

(d) lying on the floor of a trin which is

accelerating with 1ms~ 2 the stone being at


https://dl.doubtnut.com/l/_GL2RjELtc423

rest relative to the train .

Neglect the resistance of air throuhout .

o Watch Video Solution

4. One end of string of length [ is connected
to a particle on mass m and the other end is
connected to a small peg on a smooth
horizontal table. If the particle moves in circle
with speed v the net force on the particle
(directed toward centre) will be (7' reprents

the tension in the string):

| |


https://dl.doubtnut.com/l/_GL2RjELtc423
https://dl.doubtnut.com/l/_E8mtFGY3v4xQ

& Wwatch Video Solution I

5. A constant retarding force of 50 N is applied

to a body of mass 20 kg moving intially with a

1

speed of 15ms~ ~ How long does the body

take to stop ?

° Watch Video Solution

6. A constant force acting on a body of mass

1

3kg changes its speed from 2ms™~ to

3.5ms ! in 25 s. The direction of motion of


https://dl.doubtnut.com/l/_E8mtFGY3v4xQ
https://dl.doubtnut.com/l/_vkXB9BejxPXs
https://dl.doubtnut.com/l/_ZTtmWgAyzEi8

the body remains unchanged . Calculte

magnitutude and direction of the force.

° Watch Video Solution

7. A body of mass 5 kg is acted upon by two
perpendicular forces 8 N and 6 N Give the
magnitude and direction of the acceleration of

the body.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZTtmWgAyzEi8
https://dl.doubtnut.com/l/_knO0QNudHJ2X

8. The driver of a three wheeler moving with a
speed of 36km / h sees a child standing in the
middle of the road and brings his vehicle to
rest in 4 s just in time to save the child What
Is the average retarding force on the vechicle ?
The mass of three wheeler is 400 kg and mass

of the driver is 65 kg .

o Watch Video Solution



https://dl.doubtnut.com/l/_8mtZgAnfDH90

9. A rocket with a lift off mass 20000 kg is
blasted upwards with a net intial acceleration
of 5ms ~ 2 Calculate the initial thrust (force) of

the blast.

o Watch Video Solution

10. A body of mass 0 .40 kg moving intially
with a constant speed of 10m /s to the north
is subjected to a constant force of 8.0 N

directed towards the south for 30 s Take the


https://dl.doubtnut.com/l/_OBCOGuhDa1TU
https://dl.doubtnut.com/l/_VHx2at3yD9xa

instant the force is applied to be t = 0, and
the position of the particle at that time to be x
= 0 , predict its position at

t = — bs, 25s,100s ?

° Watch Video Solution

1. A truck starts from rest and accelerate
uniformly with 2ms 2 . At t = 10 s a stone is
dropped by a person standing on the top of

the truck (6 m high from ground) . What are


https://dl.doubtnut.com/l/_VHx2at3yD9xa
https://dl.doubtnut.com/l/_xSNHaYpxQRl8

the (a) veloctiy and (b) acceleration of the

stone at t =11s ? Neglect air resistance .

o Watch Video Solution

12. A bob of mass 0.1 kg hung from the ceilling
of a room by a string 2 m long is set into
osillation The speed of the bob at its mean
position 1m /s What is the trajectory of the
bob if the string is cut when the bob is (a) at
one of its extreme position (b) at is mean

position ?

| |


https://dl.doubtnut.com/l/_xSNHaYpxQRl8
https://dl.doubtnut.com/l/_dPVPEEOya2qN

| L ® Watch Video Solution

13. A man of mass 70 kg stands on a weighing
machine in a lift , which is moving (a) upwards
with a unifrom speed of 10! (b) downwards
with a unifrom acceleration of 5ms

(c) upwards with a unifrom acceleration of
ms~* What would be th readings on the scale
in each case ?

(d) What would be the reading if the lift

machanism failed and it hurtled down freely

under gravity ?



https://dl.doubtnut.com/l/_dPVPEEOya2qN
https://dl.doubtnut.com/l/_yYZ4C2DcQxBW

Watch Video Solution

14. Shown the position time graph of a particle
of mass 4 kg What is the force on the particle

fort < 0,0 <t < 4s motion only

f(:l) B C

#F-—--——-—
w

—» t(s)

° Watch Video Solution



https://dl.doubtnut.com/l/_yYZ4C2DcQxBW
https://dl.doubtnut.com/l/_DKyUJpHhmNOg

15. Two bodies of masses 10 kg and 20 kg
respectively kept on a smooth horizontal
surface are tied to the ends of a light string A
horizontal force F = 600 N is applied to (i) A
and (ii) B aling the direction of string . What is

the tension in the string in each case ?

o Watch Video Solution

16. Two masses 8 kg and 12 kg are connected at

the two ends of a light inextensible string that


https://dl.doubtnut.com/l/_DKyUJpHhmNOg
https://dl.doubtnut.com/l/_tvi6OIt7QpYL
https://dl.doubtnut.com/l/_8gyKLJCPbbGp

passes over a frictionless pulley Fibd the
acceleration of the masses and tension in the

string , when the masses are released

T-mpg=msa R
a7 AT
!::l ?m2a a? T [j ‘g,m1a
m‘ég E:l ‘L
mog AT v, m4g
E] myg-T= mi4a
v

o Watch Video Solution

17. A nucleus is at rest in the laboratory frame

of reference Show that if it distintegrates into


https://dl.doubtnut.com/l/_8gyKLJCPbbGp
https://dl.doubtnut.com/l/_xPsczUr1G474

two smaller nuclei the products must be

emitted in opposite directions .

° Watch Video Solution

18. Two billiard balls each of mass 0 .05 kg
moving in opposite directions with speed

1 collide and rebound with the same

6ms
speed What is the impulse imparted to each

ball due to the other ?

° Watch Video Solution



https://dl.doubtnut.com/l/_xPsczUr1G474
https://dl.doubtnut.com/l/_xz2Bg8PlTtNY
https://dl.doubtnut.com/l/_zItBOgKig53G

19. A shell of mass 200g is fired by a gun of
mass 100kg. If the muzzle speed of the shell is

80ms !, then the rcoil speed of the gun is

° Watch Video Solution

20. A batsman deflects a ball by an angle of

45° without changing its initial speed which is
m : :

equal to 54k7 . What is the impulse

imparted to the ball ? ( Mass of the ball is 0.15

kg)

l ° Watch Video Solution


https://dl.doubtnut.com/l/_zItBOgKig53G
https://dl.doubtnut.com/l/_fAZ5GI8ak5qO

21. A stone of of mass 0 .25 kg tied to the end
of a string is whirled round in a circle of radius
1.5 m with a speed of 40rev/ min in a
horizontal plane What is the tension in the
string ? What is the maximum speed with
which the stone can be whirled around If the
string can withstand a maximum tension of

200N ?

° Watch Video Solution



https://dl.doubtnut.com/l/_fAZ5GI8ak5qO
https://dl.doubtnut.com/l/_JXq7sHUvVOBP
https://dl.doubtnut.com/l/_gDSkffrZLCZl

22. If in Q . 21 the speed of the stone is
increased beyond the maximum permissible
value and the string breaks suddenly which of
the following correctly describes the trajectory
of the stone after the string breaks :

(a) the stone jerks radially outwards

(b) the stone flies off tangentially from the
instant the string breaks

(c) the stone flies off at an angle with the
tangent whose magnitude depends on the

speed of the stone ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gDSkffrZLCZl

23. Explain why

(@) A horse cannot pull a cart and run in empty
space.

(b) Passengers are thrown forward from their
seats when a speeding bus stops suddenly.

(c ) A cricketer moves his hands backwards

when holding a catch.

° Watch Video Solution



https://dl.doubtnut.com/l/_gDSkffrZLCZl
https://dl.doubtnut.com/l/_BGGyLW7fY1Zv

24. Figure shows the position-time graph of a
particle of mass 0.04kg. Suggest a suitable
physical context for this motion. What is the
time between two consecutive impulses
received by the particle? What is the

magnitude of each impluse?

4 x (cm)

o Watch Video Solution



https://dl.doubtnut.com/l/_ItqhZZ13osGF
https://dl.doubtnut.com/l/_AVu9mhnhNq92

25. Figure shown a man standing stationary
with respect to a horizontal converyor belt
that is accelerationg with 1m /s~ % . What is
the net force on the man?If the coefficient of
ststic friction between the man's shoes and
the belt is 0.2 upto what maximum
acceleration of the belt can the man continue

to be stationary relative to the belt? Mass of


https://dl.doubtnut.com/l/_AVu9mhnhNq92

the man = 65kg(g = 9.8m/s2)

o Watch Video Solution

26. A stone of mass m tied to one end of a
string is revolved in a vertical circle of radius R
the net forces at the lowest (Fy, and highest

(Fg) points of the circle directed vertically


https://dl.doubtnut.com/l/_AVu9mhnhNq92
https://dl.doubtnut.com/l/_QPy55e9Q9Bzr

downwards are :
(@) F, = mg — T'Fg = mg + 15
(b) F, = mg + T, Fg = mg — 1

(c)

mv% mv%
Fr, =mg+1; — 7 , g =mg —T5 +
(d)

muv? muy
Fr, =mg—1T1 — R s Fg =mg+ 13 + R

Choose corret alternative 17, v; denote the
tension and speed at the lowest point T3, v9
denote corresponding valuse at the highest

point .

° Watch Video Solution



https://dl.doubtnut.com/l/_QPy55e9Q9Bzr

27. A helicopter of mass 1000 kg rises with a
vertical acceleration of 15ms 2 The crew and
the passengers weight 300 kg Give the
magnitude and direction of

(@) force on the floor by the the crew and
passengers

(b) action of the rotor of the helicopter on
surrounding air (c) force on the helicopter due

to surrounding air .

° Watch Video Solution



https://dl.doubtnut.com/l/_QPy55e9Q9Bzr
https://dl.doubtnut.com/l/_JwenHOahMVCy
https://dl.doubtnut.com/l/_23oHsYJgwW6e

28. A stream of water flowing horizontally with
a speed of 15ms ! pushes out of a tube of

2 and hits a

cross sectional area 10 *m
vertical wall near by what is the force exerted
on the wall by the impact of water

assuming.that it does not rebound? (Density

of water = 1000kgm?)

° Watch Video Solution

29. Ten one-rupee coins are put on top of each

other on a table. Each coin has a mass m . Give


https://dl.doubtnut.com/l/_23oHsYJgwW6e
https://dl.doubtnut.com/l/_YVwv18aszeTW

the magnitude and direction of

(a) the force on the 7" coin (counted from the
bottom due to all the coins on its top .

(b) the force on the 7" coin by the eigth coin.

(c ) the reaction of the 6" coin one th 7" coin

° Watch Video Solution

30. An aircraft executes a horizontal loop at a
speed of 720kmh ! , with its wings banked at

15° What is the radiue of the loop ?

| e |


https://dl.doubtnut.com/l/_YVwv18aszeTW
https://dl.doubtnut.com/l/_71VicGCTBlN9

& Wwatch Video Solution I

31. A train rounds an unbanked circular bend
of radius 30 m at a speed of 54km /h The
mass of the train is 10° kg What provides the
centripetal force required for this purpose ?
The engine or the rails ? What is the angle of

banking required to prevent out the rails ?

° Watch Video Solution



https://dl.doubtnut.com/l/_71VicGCTBlN9
https://dl.doubtnut.com/l/_0NbHPZ37qkla

32. A block of mass 25 kg is raised by a 50kg
man in two different ways as shown in fig.
what is the action on the floor by the man in
the two cases? If the floor yields to a normal
force of 700NN, which mode should the man
adopt to lift the block without the floor

yielding?

I o Watch Video Solution


https://dl.doubtnut.com/l/_Gv1ykS1uWHkx

33. A monkey of mass 40 kg climbs on a rope
which can withstand a maximum tesion of 600
N In which of the following cases will the rope
break ? The monkey

(a) climbs up with an acceleration of 6ms >
(b) climbs down with an acceleration of

Ams 2

(c) climbs up with a unifrom speed of 5ms !

(d) falls down the rope nearly freely under

gravity Ignore the mass of the rope.

| 8


https://dl.doubtnut.com/l/_Gv1ykS1uWHkx
https://dl.doubtnut.com/l/_gzZ9J4VbCXi5

34.Two bodies A and B of mass 5 kg and 10 kg
contact with each other rest on a table
against a rigid The coefficient of friction
between the bodies and the table is 0.15 A
force of 200 N is applied horizontal on A What
are (a) the reaction of thee wall (b) the the
action , reaction forces between A & B ? What
happens when the wall is removed ? Does the

answer to (b) Change , when the bodies are in


https://dl.doubtnut.com/l/_gzZ9J4VbCXi5
https://dl.doubtnut.com/l/_1W4sYwzesD6M

motion ? Ignore differnce between u, and py

200N

o Watch Video Solution

35. A block of mass 15 kg is placed on a long
trolly . The coefficient of friction between the
block and trolly is 0.18 The trolly accelerates

from rest at 0.5m / s* for 20 seconds and then


https://dl.doubtnut.com/l/_1W4sYwzesD6M
https://dl.doubtnut.com/l/_M8IZ3jFR4EpP

moves with a unifrom velocity Discuss the
motion of the block as viewed by (i) a
stationary observer on the ground (ii) an

observer moving with the trolly .

o Watch Video Solution

36. The rear side of a truck is open and a box
of 40 kg mass is placed 5 m from the openend
as shown The coefficient of friction between
the box and the surface below it is 0.15 On a

straight road the truck starts from rest and


https://dl.doubtnut.com/l/_M8IZ3jFR4EpP
https://dl.doubtnut.com/l/_TV9spuPrGoYB

accelerates with 2ms ~ 2 At what distance from
the starting point does the box fall off the

truck ? (Ignore the size of the box)

o Watch Video Solution

37. A disc revovles with a speed of

1

33§rev/ min and has a radius of 15 cm Two

coins are palaced at 4 cm and 14 cm away from

the center of the record If the coefficient of


https://dl.doubtnut.com/l/_TV9spuPrGoYB
https://dl.doubtnut.com/l/_guKZRtd5Nk1J

friction between the coins and the record is

0.5 which of the coins will revolve with the

road ?

o Watch Video Solution

38. You may have seen in a circus a
motorcyclist driving in vertical loops inside a
death well (a hollow spherical chamber with
holes so the spectators can watch from
outside) Explain clearly why the motorcyclist

does not drop down when he is at the


https://dl.doubtnut.com/l/_guKZRtd5Nk1J
https://dl.doubtnut.com/l/_b2yKs1a73YYj

uppermost point of death well with no
support from below What is the minimum
speed required at the uppermost position to
perfrom a vertical loop if the radius of the

chamberis 25 m?

o Watch Video Solution

39. A 70kg man stands in contact against the
inner wall of a hollow cylindrical drum of
radius 3m rotating about its verticle axis. The

coefficient of friction between the wall and his


https://dl.doubtnut.com/l/_b2yKs1a73YYj
https://dl.doubtnut.com/l/_rxCOXcJc6zL6

clothing is 0.15 . What is the minimum
rotational speed of the cylinder to enable the
man to remain stuck to the wall (without

falling) when the floor is suddenly removed?

o Watch Video Solution

40. A thin circular wire of radius R rotatites
about its vertical diameter with an angular
frequency w . Show that a small bead on the
wire remain at its lowermost point for

w<4+/g9g/R . What is angle made by the


https://dl.doubtnut.com/l/_rxCOXcJc6zL6
https://dl.doubtnut.com/l/_kCOSTyyeTIXa

radius vector joining the centre to the bead

with the vertical downward direction for

w = 4+/2g/ R ? Neglect friction.

o Watch Video Solution

Additional Examples / Exercises

1. A stone of mass 0.2 kg is tied to one end of a
string of length 80cm Holding the other end,
the stone is wirled into a vertical circle. What

is the minimum speed of the stone at the


https://dl.doubtnut.com/l/_kCOSTyyeTIXa
https://dl.doubtnut.com/l/_D2dImlfm5PWN

lowest point so that it just completes the
circle What is the tension in the string at the

lowest point of the circular path ?

o Watch Video Solution

2. A particle of mass 100 g is moving in a
vertical circle of radius 2 m The particle is just
looping the loop . What is the speed of the

particle and tension in the string at the


https://dl.doubtnut.com/l/_D2dImlfm5PWN
https://dl.doubtnut.com/l/_WiJBVtz2Ev7z

highest point of the circular path ?

(g = 10ms_2) :

o Watch Video Solution

3. A particle of mass 0.2 kg attached to a
massless string in a verticle circle of radius 1.2
m. It is imparted a speed of 8ms ™! at the
lowest point of its circular path. Does the
particle complete the verticle circle ? What is
the change in tension in the string when the

particle moves from the position where the


https://dl.doubtnut.com/l/_WiJBVtz2Ev7z
https://dl.doubtnut.com/l/_JuUqudME9Zsu

string is vertical to the position where the

string is horizontal ?

° Watch Video Solution

4. A particle of mass 20 g is whirled into a
vertical circle of radius 80cm using a massless
string The speed of the particle when the
string makes an angle 60° with the verticle
line is 1.5ms ' What is the tension in the

string in this position ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JuUqudME9Zsu
https://dl.doubtnut.com/l/_4JybREwojyXN

5. A particle of mass 0.1kg has an iniital speed
of 4ms ! at a point A on a roudh horizontal
road. The coefficient of friction between the
object and road is 0.15. The particle moves to a
point B at a distance of 2m from A. What is the
speed of particle at B ?

Take g = 10ms ~*

o Watch Video Solution



https://dl.doubtnut.com/l/_4JybREwojyXN
https://dl.doubtnut.com/l/_RIQSies0Ctzi

6. A particle of mass 0.2 kg has an intial speed
of 5ms ! at the bottom of a rough inclined
plane of inclination 30° and vertical height 0.5
m . What is the speed of the particle as it

reaches the top of the inclined plan ? (Take

p=1/3,g=10ms ?).

o Watch Video Solution

Higher order thinking skills



https://dl.doubtnut.com/l/_sSWnSBXx8mU2

1. A balloon with mass m is descending down
with an acceleration a (wherea < g) . How
much mass should be removed from it so that

it starts moving up with an acceleration a?

o Watch Video Solution

2. A batsman deflects a ball by an angle of 45°
without changing its initial speed which is

equal to 54k% . What is the impulse


https://dl.doubtnut.com/l/_umUNWs3TXGud
https://dl.doubtnut.com/l/_WpcjRH1EqOCD

imparted to the ball ? ( Mass of the ball is 0.15

kg)

o Watch Video Solution

3. A constant force F' = 20N acts on a block
of mass 2kg which is connected to two blocks
of masses m; = 1.0kg and my = 2kg as
shown in Calculate the accelerations produced

in ball the three blocks Assume pulleys are


https://dl.doubtnut.com/l/_WpcjRH1EqOCD
https://dl.doubtnut.com/l/_WKUqPsNOHTho

frictionless and weightless

F=20N M=2kg
‘7

o View Text Solution

4. Two wooden blocks of masses 1kg and 2kg
are separated by a certain distance A bullet of

mass 50g fired from a gun pierces through the


https://dl.doubtnut.com/l/_WKUqPsNOHTho
https://dl.doubtnut.com/l/_EnPveJQuIfex

block of mass 1kg and then stopped in the
second block After the impact of the bullet
both blocks start moving with the same speed
Calculate the percentage loss in the initial
velocity of the bullet when it is inbetween the

two blocks .

° View Text Solution

5. A very flexible unifrom chain of mass M and
length L is suspended vertically so that its

lower end just touches the surface of a table


https://dl.doubtnut.com/l/_EnPveJQuIfex
https://dl.doubtnut.com/l/_JWJgJSe7BEXu

When the upper end of the chain is released it
falls with each link coming to rest the instant
it strikes the table Find the force exerted by
the chain on the table at the moment when z

part of chain has already rested on the table.

o View Text Solution

6. Assuming the length of a chain to be L and
coefficient of static friction u. Compute the
maximum length of the chain which can be

held outside a table without sliding.

| |


https://dl.doubtnut.com/l/_JWJgJSe7BEXu
https://dl.doubtnut.com/l/_LphmJTW5vz8m

& watch Video Solution I

7. A hemispherical bowl of radius R is set
rotating about its axis of symmetry which is
kept vertical. A small block kept in the bowl
rotates with the bowl without slipping on its
surface. If the surfaces of the bowl is smooth,
and the angle made by the radius through the
block with the vertical is 8, find the angular

speed at which the bowl is rotating.

° Watch Video Solution



https://dl.doubtnut.com/l/_LphmJTW5vz8m
https://dl.doubtnut.com/l/_L4TZUrYs1e4S
https://dl.doubtnut.com/l/_hNLPuU0uQ3eC

8. A railway engine weighing 40 metic ton is
travelling along a level track at a speed of
54kmH ~! What additional power is required
to maintain the same speed up an incline of 1

in 49 Take g = 9.8m /s*and u = 0.1.

o Watch Video Solution

9. A boy (30 kg) sitting on his horse whips it.

the horse speeds up at an average
: m

adcceleration of 2.0—2. (A). If the boy does not

S

slide back, what is the force of friction exerted


https://dl.doubtnut.com/l/_hNLPuU0uQ3eC
https://dl.doubtnut.com/l/_QfXMOi4F2rUe

by the horse on the boy? (b).If the boy slides
back during the acceleration, what can be said
about the coefficient of static friction between

the horse and the boy.

Take = 10ﬁ
g2

o Watch Video Solution

10. A block placed on a horizotnal surface is
being pushed by a force F making an angle 6
with the vertical. If the friction coefficient is pu.

How much force is needed to get the block


https://dl.doubtnut.com/l/_QfXMOi4F2rUe
https://dl.doubtnut.com/l/_jtCwLYpj4ass

just started. Discuss the situation when

tanf < pu.

° Watch Video Solution

Value Based Questions with Answers

1. A body continues to move along the same

straight line some external force compels it to
change its direction of motion Rather the
body moving along a straight line opposes the

force that tries to change its straight line the


https://dl.doubtnut.com/l/_jtCwLYpj4ass
https://dl.doubtnut.com/l/_igO8Tws0RblL

path This is well known property of inertia of
direction Read the above passage and answer
the following questions:

(i) Mud guards over the wheels of an auto save
us from mud .How ?

(i) What are the implication of this study in

day to day life?

o Watch Video Solution

2. Impulse of a force is a measure of total

effect of the force It is given by the product of


https://dl.doubtnut.com/l/_igO8Tws0RblL
https://dl.doubtnut.com/l/_oMKhgBXFHMLh

everage force and the time for which the force
acts on the body . Impulse of a force is
measured by the total change in linear
momentum produed during impact Impulse
? :Favg xt:]z—z A given change in
linear momentum can be produced by
applying a larger force for a shorter time or by
applying a smaller force for a longer time Read
the above passage and answer the following
questions

(i) What is the function of shockers in autos

(i) What values of life do you learn from this

study ?


https://dl.doubtnut.com/l/_oMKhgBXFHMLh

O Watch Video Solution

3. Tie a small piece of stone to one end of a
string and whirl it in a circle with your hand
The centripetal force required by the stone is
being supplied by your hand through the
string If the string breaks suddenly you
observe that the stone flies off along the
tangent to the circle at that instant . Read the
above passage and answer the following
questions:

() Why does the stone fly off along the


https://dl.doubtnut.com/l/_oMKhgBXFHMLh
https://dl.doubtnut.com/l/_Buxr1wtJvSOl

tangent to the circle at the instant the string
breaks
(i) What lessons of life do you learn from this

study ?

o Watch Video Solution

4. Newton established that a force never
occurs singly in nature Forces always occur in
pairs as a result of mutual interaction
between to bodies According to Newton s

third law to every action there is always an


https://dl.doubtnut.com/l/_Buxr1wtJvSOl
https://dl.doubtnut.com/l/_6VOnKgENHyhc

equal and opposite reaction The force of
action and reaction may appear due to actual
physical contact of the two bodies or even
from a distance The law is applicable whether
the bodies are at rest or they are in motion.
Read the above passage and answer the
following questions

(1) It is difficult to walk on sand or ice Why?

(i) What does the law imply in day to day life ?

o Watch Video Solution



https://dl.doubtnut.com/l/_6VOnKgENHyhc

5. Though friction opposes relative motion yet
in certain cases friction is also the cause of
motion In fact without friction , motion cannot
be started , stopped or transferred from one
body to the other . Read the above passage
and answer the following questions

(i) Give one example where friction cause
motion

(ii) Give the direction of friction on front wheel
and rear wheel of a bicycle when it is pedaled

and when pedaling is stopped


https://dl.doubtnut.com/l/_e7iGhPCXKpbM

(iii) frictions is a necessary evil What does this

imply in day to day life ?

° Watch Video Solution

Multiple Choice Questions

1. An external force is required to keep a body

in uniform motion This statement was given

by.

A. Aristotle


https://dl.doubtnut.com/l/_e7iGhPCXKpbM
https://dl.doubtnut.com/l/_01g56Cxjx8pW

B. Newton

C. Archimedes

D. Einstein

Answer: A

o Watch Video Solution

2. For a body of given mass graph between
velocity of the body and its linear momentum

is


https://dl.doubtnut.com/l/_01g56Cxjx8pW
https://dl.doubtnut.com/l/_iTPGycyEZVYb

A. a straight line with slope =0

B. a straight line with positive slope

C. a straight line with negative slope

D. a parabola

Answer: b

o Watch Video Solution

3. Newton s first law defines

A. force only


https://dl.doubtnut.com/l/_iTPGycyEZVYb
https://dl.doubtnut.com/l/_ytjeGX3hJHeW

B. inertia only

C. both force and inertia

D. Neither force nor inertia

Answer: C

o Watch Video Solution

4. The mud guards over the wheels of a car

work on the basis of

A. inertia of rest


https://dl.doubtnut.com/l/_ytjeGX3hJHeW
https://dl.doubtnut.com/l/_xrSYF4dRJm8L

B. inertia of direction

C. inertia of motion

D. none of these

Answer: B

o Watch Video Solution

5. The linear momentum of a body changes at
the rate of 10kgms ' per second Force acting

on the body is


https://dl.doubtnut.com/l/_xrSYF4dRJm8L
https://dl.doubtnut.com/l/_lThkHg4mg0C7

A. 1N

B. TON

C.1kg f

D.10 kg f

Answer: b

o Watch Video Solution

6. The correct relation between absolute units

of force on MK S system and CGS system is


https://dl.doubtnut.com/l/_lThkHg4mg0C7
https://dl.doubtnut.com/l/_9uVLwKDk2OG4

A. 1kgf=98N

B. 1 kgf =1000 gf

C.1kg f

D. 10 kgf

Answer: D

° Watch Video Solution

7. Accelerated motion is always due to

A. internal force


https://dl.doubtnut.com/l/_9uVLwKDk2OG4
https://dl.doubtnut.com/l/_Zg7e67UUQv4p

B. friction

C. external force

D. none of the above

Answer: C

o Watch Video Solution

8. The dimensional formula of impulse is

A [ML°T ~?]

B. [MLT ~*


https://dl.doubtnut.com/l/_Zg7e67UUQv4p
https://dl.doubtnut.com/l/_94z4xxazuK8t

C. [MLT "]

D. [MLT ~*]

Answer: d

O Watch Video Solution

9. For a given change in linear momentum

when time of impact increases force .

A. decreases

B. increases


https://dl.doubtnut.com/l/_94z4xxazuK8t
https://dl.doubtnut.com/l/_8UWsDjBbs5OQ

C.remains same

D. none of the above

Answer: A

o Watch Video Solution

10. Forces of action and reaction never cancel

each other as they are

A. always equal

B. always opposite


https://dl.doubtnut.com/l/_8UWsDjBbs5OQ
https://dl.doubtnut.com/l/_o3dfnyKfHrv1

C. acting on same body

D. acting on different bodies

Answer: D

o Watch Video Solution

11. The minimum force required just to move a
block on a rough horizontal surface is 5/NV. The
block fails to move when a force of 3N s

applied on it. Static frition is .


https://dl.doubtnut.com/l/_o3dfnyKfHrv1
https://dl.doubtnut.com/l/_OYPofuf3xeDf

A. 5N

B.3N

C.4N

D. zero

Answer: b

o Watch Video Solution

12.In the above question the force of limitting

friction is


https://dl.doubtnut.com/l/_OYPofuf3xeDf
https://dl.doubtnut.com/l/_Kcl7t1PplI4M

A.3N

B.5N

C.4N

D. zero

Answer: b

o Watch Video Solution

13.In Ques 1 the force of dynamic friction is.

A. 5N


https://dl.doubtnut.com/l/_Kcl7t1PplI4M
https://dl.doubtnut.com/l/_cGlkm2DUWDgy

B.3N

C. < 5N

D. > bN

Answer: c

o Watch Video Solution

14. Which of the following is a self adjusting

force ?

A. kinetic friction


https://dl.doubtnut.com/l/_cGlkm2DUWDgy
https://dl.doubtnut.com/l/_UFd7JH5tgB7t

B. limiting friction

C. static friction

D. all the three

Answer: c

o Watch Video Solution

15. When the surfaces in contact are made too

smooth by polishing, force of friction.

A. decreases


https://dl.doubtnut.com/l/_UFd7JH5tgB7t
https://dl.doubtnut.com/l/_xYZUwezWNwOc

B. increases

C. becomes zero

D. becomes infinite

Answer: b

o Watch Video Solution

16. Angle of repose for a rough inclined plan is

60° The coefficient of friction is.

A. /3


https://dl.doubtnut.com/l/_xYZUwezWNwOc
https://dl.doubtnut.com/l/_PzWchTu7fEgw

B.1/./3

C.1

D. zero

Answer: a

o Watch Video Solution

17. In moving a body of mass m once up and
down a smooth incline 8 total work done is (S

is length of the plane).


https://dl.doubtnut.com/l/_PzWchTu7fEgw
https://dl.doubtnut.com/l/_LDbpm7mrzm9d

A.mgsinf x s
B.mgcosf x S
C. mg(sinf — cos 0)

D. zero

Answer: d

o Watch Video Solution

18. In moving a body of mass m once up and
down a smooth incline O total work done is (S

is length of the plane):


https://dl.doubtnut.com/l/_LDbpm7mrzm9d
https://dl.doubtnut.com/l/_0DOEm30HtHQA

A.mgsinf x S

B.mgcosf = S5

C.2umgcos 6 x s

D. zero

Answer: C

o Watch Video Solution

19. A ball rolling on ice with a velocity of

49m /s stops after travelling 4 m. If


https://dl.doubtnut.com/l/_0DOEm30HtHQA
https://dl.doubtnut.com/l/_MznUwZNBXPrn

g = 9.8m/s2 what is the coefficient of friction
?

A.0.1

B.0.2

C.0.3

D.0.4

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_MznUwZNBXPrn

20. A particle will leave a vertical circle of
radius 7 when its velocity at the lowest point

of the circle (upsilon L) is .

A. \/§gr
B. \/bgr
C.4/3gr

D. ,/6gr

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IeltNf47iDMA

21. A ball is travelling with uniform translatory

motion. This means that

A. it is at rest .

B. the path can be a straight line or circular

and the ball travels with unifrom speed .

C.all parts of the ball have the same

velocity is constant .

D.the center of the ball moves with

constant velocity and the ball spins


https://dl.doubtnut.com/l/_XmEH1uocf4zX

about its center uniformly .

Answer: c

° Watch Video Solution

22. A metre scale is moving with uniform

velocity. This implies .

A. the force acting on the scale is zero but

a torque about the center of mass can

act on the scale.


https://dl.doubtnut.com/l/_XmEH1uocf4zX
https://dl.doubtnut.com/l/_sIcNwHYyDEVf

B. the force acting on the scale is zero and

the torque acting about centre of mass

of the scale is also zero .

C. the total force acting on it need not be

zero but the torque on it is zero .

D. neither the force nor the torque need to

be zero.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_sIcNwHYyDEVf
https://dl.doubtnut.com/l/_ErUEwo8rrzqb

23. A cricket ball of mass 150g has an initial
velocity <3€ + 43')777,3_1 and a final velocity
V= — (3;, + 43')m3_1 after beigh hit The
change in momentum (final momentum initial

momentum) is (in kg ms_l)

A. zero
B. (0.452 + 0.63‘)
C.— (0.9% + 1.23‘)

D.—5(%+3)

Answer: c


https://dl.doubtnut.com/l/_ErUEwo8rrzqb

° Watch Video Solution

24. In the previous problem 3 the magnitude

of the momentum transferred during the hit is

A. zero
B.0.75kgms 1
C.1.5kgms *

D. 14kgms 1

Answer: c


https://dl.doubtnut.com/l/_ErUEwo8rrzqb
https://dl.doubtnut.com/l/_HHUHG5wzRAqn

° Watch Video Solution

25. Conservation of momentum in a collision

between particles can be understood from

A. conservation of energy

B. Newton s first law only

C. Newton s second law only

D. both Newton s second and third law

Answer: d

| 8 l


https://dl.doubtnut.com/l/_HHUHG5wzRAqn
https://dl.doubtnut.com/l/_YcfYhKVIA0uw

26. A hockey player is moving northward and

suddenly turns westward with the same speed

to avoid an opponet. The force that acts on

the player is.

A. frictional force along westward

B. muscle force along southward

C. frictional force along south- west

D. muscle force along south- west .


https://dl.doubtnut.com/l/_YcfYhKVIA0uw
https://dl.doubtnut.com/l/_SnFwcYqT2dEh

Answer: c

o Watch Video Solution

27. A body of mass 2kg travels according to

the law z(t) = pt + qt* + rt>  where

p = 3ms_1, q= 4ms 2andr = 5ms 3.

A. 136 N
B. 134N
C. 158N

D. 68N


https://dl.doubtnut.com/l/_SnFwcYqT2dEh
https://dl.doubtnut.com/l/_Ypv8bK7b7G8E

Answer: a

o Watch Video Solution

28. A body with mass 5 kg is acted upon by a

— A A
force F = (—3i—l—4j)N. If its initial

. . 4 ~ _
velocity at t =0 is v = 67 — 123ms 1 the
time at which it will just have a velocity along

the y-axis is :

A. never

B. 10s


https://dl.doubtnut.com/l/_Ypv8bK7b7G8E
https://dl.doubtnut.com/l/_KTG5yWNjplRn

C.2s

D. 15s

Answer: b

o Watch Video Solution

29. A car of mass m starts from rest and
acquires a velocity along east v = vi(v > 0)
in two seconds Assuming the car moves with
unifrom acceleration the force exerted on the

caris .


https://dl.doubtnut.com/l/_KTG5yWNjplRn
https://dl.doubtnut.com/l/_Op0aPn3gmXlT

mu :
A. 5 eastward and is exerted by the car

engine
muv . ..
B. 5 eastward and is due to the friction
on the tyres exerted by the road
muv
C. more than N eastward exerted due to
the engine and overcomes the friction of

the road

D. m% exerted by the engine

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Op0aPn3gmXlT

30. The motion of a particle of mass m is given

by =0 for t < 0sx(t) = Asindnt for

1
0<t< (Z)S(A >0)and =0 for

t > (l)s
4
A.The force at t = (1/8) s on the particle
is 16m° Am
B. The particle is acted upon by an impulse
of magnitude 47°Am at t = 0s and

t=(1/4)s


https://dl.doubtnut.com/l/_Op0aPn3gmXlT
https://dl.doubtnut.com/l/_2KBH7Lbnj4qq

C.The particle is not acted upon by any

force

D.The particle is not acted upon by a

constant force

Answer: a,b,d

o Watch Video Solution

31. In the co-efficinet of friction between the
floor and the body B is 0.1. The co-efficient of

friction beteen the bodies B and A is 0.2 A


https://dl.doubtnut.com/l/_2KBH7Lbnj4qq
https://dl.doubtnut.com/l/_5FGsMnYoDPui

fore F'is applied as shown B The mass of A is
m /2 and of B is m Which of the following

statements are ture ?

A.The bodies will move together if

F = 0.25mg

B. The body A will slip with respect to B if

F = 0.5mg


https://dl.doubtnut.com/l/_5FGsMnYoDPui

C.The bodies will be at rest if F' = 0.5mg

D. The maximum value of F' for which the

two bodies will move together is 0.45mg

Answer: a,b,d,e

o Watch Video Solution

32. Mass m; moves on a slope making an
angle 6 with the horizontal and is attached to
mass mo by a string passing over a frictionless

pulley as shown in The co-efficient of friction


https://dl.doubtnut.com/l/_5FGsMnYoDPui
https://dl.doubtnut.com/l/_UomSKW2tn0Mc

between m; and the slopping surface is u

Which of the following statements are true ?

Q

ma

A.If my < mq sin the body will move up
the plane
B.If my > my(sinf + pcosf) the body

will move up the plane


https://dl.doubtnut.com/l/_UomSKW2tn0Mc

C.If my < mq(sinf + pcosf) the body
will move up the plane
D.If my < mq(sinf — pcosfd) the body

will move down the plane

Answer: b,d

o Watch Video Solution

33. A body a of mass m slides on plane inclined
at angle 6, to the horizontal and pu; is the

coefficient of friction between A and the plane


https://dl.doubtnut.com/l/_UomSKW2tn0Mc
https://dl.doubtnut.com/l/_xc7eDSIJZOtu

A is connected by a light string passing over a
frictionless pulley to another body B also of
mass m slidding on a frictionless plane
inclined at angle 6, to the horizontal Which of

the following statements are ture ?

B
A m
m 91 02

A. A will never move up the plane

B.A will just start moving up the plane

sinfy — sin 6y
when p =

cos 01


https://dl.doubtnut.com/l/_xc7eDSIJZOtu

C.for A to move up the plane 6y must

always be greater than 6,

D.B will always slide down with constant

speed

Answer: b,c

o Watch Video Solution

34. Two billiard balls A and B, each of mass 50

kg and moving in oppsite direction with speed

1

of bms ™~ each, collide and rebound with the


https://dl.doubtnut.com/l/_xc7eDSIJZOtu
https://dl.doubtnut.com/l/_D7rvSbPgANbh

same speed. If the collision lasts for 10~ °s,
which of the follwing statements are true?
A.The impulse imparted to each ball is
0.25kgms ' and the force on each ball
is 250N
B. The impulse imparted to each ball is
0.25kgms ' and the force exerted on
each on each ball is 25 xx 10*(-5)N
C.The impulse imparted to each ball is

0.5Ns


https://dl.doubtnut.com/l/_D7rvSbPgANbh

D. The impulse and the force on each ball

are equal in magnitude and opposite in

direction

Answer: cd

o Watch Video Solution

35. A body of mass 10kg is acted upon by two
perpendcular force, 6NN . The resultant

acceleration of the body is.


https://dl.doubtnut.com/l/_D7rvSbPgANbh
https://dl.doubtnut.com/l/_kZCsdIFDDtw2

A. lms 2 at an angle
tan~'(4/3)w.r.t. 6N

B.0.2ms 2 at angle
tan~'(4/3)w.r.t. 6N

C.lms ? at an angle
tan~'(3/4)w. r. t8N

D.0.2ms at an angle

tan~'(3/4)w. r. t. 8N force

Answer: a,c

of

of

of

of

o Watch Video Solution



https://dl.doubtnut.com/l/_kZCsdIFDDtw2

36. A minimum force of 7NN is required just to

move a body on a rough surface What is the

value of static friction when a force of 5N is

actually applied and there is no movement .

A. 5N

B.7TN

C.2N

D.12N

Answer: a


https://dl.doubtnut.com/l/_kZCsdIFDDtw2
https://dl.doubtnut.com/l/_StOW8hnwGmHo

° Watch Video Solution

37. The force of limiting friction between a
body and the surface of contact is 5NV A force
of 7N is applied on the body and the actual
motion starts The effective force of friction

NOW IS .

A. zero

B.5NN

C.7TN


https://dl.doubtnut.com/l/_StOW8hnwGmHo
https://dl.doubtnut.com/l/_4PZ13LSnrNx2

D. < 5N

Answer: d

° Watch Video Solution

38. When a wheel is rolling on a level, what is
the direction of frictional force between the

wheel and the road ?

A. backward direction

B. forward direction


https://dl.doubtnut.com/l/_4PZ13LSnrNx2
https://dl.doubtnut.com/l/_LGquHT5FgBlA

C. depends on speed

D. cannot say

Answer: b

o Watch Video Solution

39. The angle of friction between two surface
in contact is 60° What is the cofficient of

friction between them .

A /3


https://dl.doubtnut.com/l/_LGquHT5FgBlA
https://dl.doubtnut.com/l/_dArY47Wn8jOl

@

o
«I =t
|

Answer: a

o Watch Video Solution

40. In a laboratory experiment four students
plotted graphs between force of limiting
friction (F') and normal reaction (R) Which

one is correct .


https://dl.doubtnut.com/l/_dArY47Wn8jOl
https://dl.doubtnut.com/l/_JaaKrVqcOXRm

Answer: d

| 8


https://dl.doubtnut.com/l/_JaaKrVqcOXRm

41. The variation of net downward force F' on
a body on a rough inclined plane versus sine

of angle of inclination is shown by the four


https://dl.doubtnut.com/l/_JaaKrVqcOXRm
https://dl.doubtnut.com/l/_VqQKeMgeL7kq

graphs The correct one is

MM\CNMWWMWMIINI’M
apoiireetre

—3 Sin 0

A ©


https://dl.doubtnut.com/l/_VqQKeMgeL7kq

——»Sin 0
B [b)
f /
— Sin0
C (c
|
-—» Sin 0
D d]
Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_VqQKeMgeL7kq

42. For two bodies A and B of same material
held on a horizontal plane force of limitting
friction F' varsus normal reaction R graphs
are as shown in Which one has smoother

surface in contact with the plane.

V2N
//
s /B
F J,m'”""
” e
- o
T /,/ e d
4 ,,.»"""/"
27 #M.»""
I‘F'J",I -
M/
—»R

A A


https://dl.doubtnut.com/l/_OR7U8FsIkGyH

B.B

C.Both Aand B

D. Neither A nor B

Answer: b

o Watch Video Solution

Fill in the blanks

1. An external force... To keep a body..

According to......


https://dl.doubtnut.com/l/_OR7U8FsIkGyH
https://dl.doubtnut.com/l/_8G7QsMAquDhw

° Watch Video Solution

2. ..... Force is acting on a body ....or in ....with

...... according to......

o Watch Video Solution

3. Linear momentum of a body is defined as......

o Watch Video Solution



https://dl.doubtnut.com/l/_8G7QsMAquDhw
https://dl.doubtnut.com/l/_vcH5sB6WXu4d
https://dl.doubtnut.com/l/_l1AndUcuQmiq

4.The net force on a body is equal to..... and......

o Watch Video Solution

5. Acceleration of a body can be...... Only if.......

o Watch Video Solution

6. The inability of a body..... Its state.... Or......is

called......of the body.



https://dl.doubtnut.com/l/_KXqRyaXuMurE
https://dl.doubtnut.com/l/_mvDLFw3A4ZGM
https://dl.doubtnut.com/l/_Ywg3kdY1srW1

o Watch Video Solution

7. One newton force is .. produce an

acceleration of......in a body of........

o Watch Video Solution

8. Impulse of a force is .....and.......

o Watch Video Solution



https://dl.doubtnut.com/l/_Ywg3kdY1srW1
https://dl.doubtnut.com/l/_1F8qMbaNYSCu
https://dl.doubtnut.com/l/_xMGIPDmuw0Fj

9. In an isolated system....of...is...and is not

affected by .

° Watch Video Solution

10. Burnt out speed of a rocket ...when.......

° Watch Video Solution

11. Friction arises on account of......at the ........

° Watch Video Solution



https://dl.doubtnut.com/l/_OffhLpOCUJoJ
https://dl.doubtnut.com/l/_DbR9QKCGT4b4
https://dl.doubtnut.com/l/_eml3q1SToecg

12. When surfaces in contact are...friction

between them...instead of......

o Watch Video Solution

13. ... Is a self..... Force.

o Watch Video Solution



https://dl.doubtnut.com/l/_eml3q1SToecg
https://dl.doubtnut.com/l/_i4bY9AFnVxBu
https://dl.doubtnut.com/l/_dOyNa9AyQGyN

14. The magnitude of the force of ... Between
any two bodies in contact is .... To .....between

them.

o Watch Video Solution

15. Coefficient of limiting frictions between any
two surfaces in contact is ... force of

................ and ................. between them.

o Watch Video Solution



https://dl.doubtnut.com/l/_F2b0saLbbFYL
https://dl.doubtnut.com/l/_2E99jcwdL9WM
https://dl.doubtnut.com/l/_wKgAv2mmXpy9

16. Angle of friction between any two surfaces
in contact is..... of force of limitting friction F

and....makes with.....

o Watch Video Solution

17. Friction always.......

o Watch Video Solution

18. Frictions is a...... though it is.......

| & I


https://dl.doubtnut.com/l/_wKgAv2mmXpy9
https://dl.doubtnut.com/l/_wrajM9ObREdF
https://dl.doubtnut.com/l/_1P9Xoxj06vJG

| ¥ Watch Video Solution |

o Watch Video Solution



https://dl.doubtnut.com/l/_1P9Xoxj06vJG
https://dl.doubtnut.com/l/_4IDCwoUOxFtS
https://dl.doubtnut.com/l/_Rob37aEgjAvs

Problems for practice

1. A 20 gram bullet moving at 300m /s stops
after penetrating 3cm of bone. Calculate the

average force exerted by the bullet .

° Watch Video Solution

2. A ship of mass 3 x 107 kg initially at rest, is
pulled by a force of 5x 10°N through a

distance of 3m. Assuming that the resistance


https://dl.doubtnut.com/l/_91d2dHbLlNWR
https://dl.doubtnut.com/l/_AyL8O6crYs1n

due to water is negligible, the speed of the

ship is

° Watch Video Solution

3. A force produces an acceleration 16m % in

2in an

a mass 0.5kg and an acceleration 4ms ™
unknown mass when appied separately If both

the masses are tied together what will be the

acceleration under same force ? .

° Watch Video Solution



https://dl.doubtnut.com/l/_AyL8O6crYs1n
https://dl.doubtnut.com/l/_Jwwogz5igf6e
https://dl.doubtnut.com/l/_6GxfLZMYZ1BR

4. A stone of mass 5kg falls from the top of a
cliff 50m high and buries 1m deep in sand .
Find the average resistance offered by the

sand and the time it takes to penetrate .

o Watch Video Solution

5. A man in a circus show jumps from a height
of 10m and is caught by a net spred below
him The net sags down 2m due to impact

Calculate average force exerted by the net on


https://dl.doubtnut.com/l/_6GxfLZMYZ1BR
https://dl.doubtnut.com/l/_8QT137OutE2s

the man stop his fall Take mass of man = 60 kg

and acc. During free fall = 10m /s> .

° Watch Video Solution

6. A block of metal weighing 4kg is resting on
a frictionless plane . It is struck by a jet of
releasing water at the rate of 1kgs ! and at a
speed of 10ms ' Calculate the intial

acceleration of the blocks .

° Watch Video Solution



https://dl.doubtnut.com/l/_8QT137OutE2s
https://dl.doubtnut.com/l/_EkVODhgR6w5d
https://dl.doubtnut.com/l/_2W9JD6Ec2vrX

7. A force of 50NV is inclined to the vertical at
an angle of 30° Find the acceleration it
produes in a body of mass 2kg which moves in

the horizontal direction .

° Watch Video Solution

8. In an X — ray machine an electron is
subjected to a force of 10N In how much
time will the electron a distance of 0.1m ?

Take mass of electron = 10 *%kg.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_2W9JD6Ec2vrX
https://dl.doubtnut.com/l/_jhFJL56uRHlr

9. A force of 10N gives a mass m; an
acceleration of 10m /s* and a mass my an
acceleration of 20m /s® What acceleration
would it give if both the masses are tid

together ?

° Watch Video Solution

10. A body of mass m moves along X-axis such

that its position coordinate at any instant t is


https://dl.doubtnut.com/l/_jhFJL56uRHlr
https://dl.doubtnut.com/l/_bOfxtNpLh7Nn
https://dl.doubtnut.com/l/_gt3yD9ORuUme

x = at* — bt> + 2ct® — (3d)t where ab,cd
are constants What is the force acting on the

particle at instant ?

o Watch Video Solution

11. A machine gun has a mass of 20kg It fires
30g bullets at the rate of 400 bullets/s with a
sped of 400m /s What force must be applied

on the gun to keep it in position ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gt3yD9ORuUme
https://dl.doubtnut.com/l/_CRzDM8dtVJih
https://dl.doubtnut.com/l/_G7UUahkbOVmK

12. A machine gun fires a bullet of mass 40 g
with a velocity 1200ms ~'. The man holding it
can exert a maximum force of 144 N on the
gun. How many bullets can be fire per second

at the most?

o Watch Video Solution

13. While lauching a rocket of mass 2 x 10*kg
a force of 5x 10°N is applied for 20s
Calculate the velocity attained by the rocket at

the end of 20s .


https://dl.doubtnut.com/l/_G7UUahkbOVmK
https://dl.doubtnut.com/l/_IeTONvRTW8Ps

° Watch Video Solution

14. A ball moving with a momentum of
5kgms ' strikes against a wall at an angle of
45° and is reflected at the same angle

Calculate the impulse .

o Watch Video Solution

15. Two billiard balls each of mass 50g moving

in opposite directions with a speed of


https://dl.doubtnut.com/l/_IeTONvRTW8Ps
https://dl.doubtnut.com/l/_oDSQflLA9CLv
https://dl.doubtnut.com/l/_9d8aFvC79cl8

36km /h colide and rebound with the same
velocity What is the impulse imparted to each

ball due to other ?

° Watch Video Solution

16. A ball of mass 20 gram hits a smooth wall
at an angle of 45° ) with a velocity of 15m / s If
ball rebounds at 90° to the direction of

incidence, calculate the impulse received by

the ball.

° Watch Video Solution



https://dl.doubtnut.com/l/_9d8aFvC79cl8
https://dl.doubtnut.com/l/_XYIBiSKVj1A9

17. A rubber ball of mass 50g falls from a
height of 100cm and rebounds to a height of
50cm Find the impulse and average force
between the ball and the ground, if time of

contactis 0.1s.

o Watch Video Solution

18. A bullet of mass 50g moving with a speed
of 500ms ! is brought to rest in 0.01s Find

the impulse and the average force .


https://dl.doubtnut.com/l/_XYIBiSKVj1A9
https://dl.doubtnut.com/l/_kCf2zVAXqZLZ
https://dl.doubtnut.com/l/_esxjSYpQbAmt

° Watch Video Solution

19. The initial speed of a body of mass 2kg is

-1

yms A force acts for 4 seconds in the

direction of motion of the body. The force time
graph is shown in Calculate impulse of the

force and also find the speed of the body .

z,_ a b

8 ! :

2 2- B
: : | !

Y
et fi | :

0 15 25 3 4

— t (sec)



https://dl.doubtnut.com/l/_esxjSYpQbAmt
https://dl.doubtnut.com/l/_usUffFMmoU3o

¥ Watch Video Solution ]

20. Shows position time graph of a particle of
mass 100g Find the impulse at £ = 0 and at

t = 4s

o Watch Video Solution



https://dl.doubtnut.com/l/_usUffFMmoU3o
https://dl.doubtnut.com/l/_7D2NxneoPYlX

21. The strings of a parachute can bear a
maximum tension of 72kg wt . By what
minimum acceleration can a person of 90 kg

descend by means of this parachute ?

o Watch Video Solution

22. A body of mass 30kg is hung by a spring
balance in a lift. What would be the reading of
the balance when the lift is

(i) descending with a constant velocity of


https://dl.doubtnut.com/l/_6lzEgx9MioSy
https://dl.doubtnut.com/l/_Oq4SXUWKFdmb

bm /s
(i) ascending with a constant velocity of

10m/s.

o Watch Video Solution

23. An elevator starts from rest with a
constant downward acceleration and covers
2.5m in first second If the lift weighs 200kg
what would be the tension in the ropes of the

lift ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Oq4SXUWKFdmb
https://dl.doubtnut.com/l/_KnNVamxyDAPv

24. An elevator weighs 4000kg When the
upward tension in the supporting cable is
48000N what is the upward acceleration?
Starting from rest, how far does it rise in 3

seconds ?

o Watch Video Solution

25. An elevator and its load weigh a total of
800kg Find the tension T' in the supporting

cable when the elevator originally moving


https://dl.doubtnut.com/l/_KnNVamxyDAPv
https://dl.doubtnut.com/l/_Kl0HkGgg4vEY
https://dl.doubtnut.com/l/_oFAX1XAjNibE

downwards at 20m /s is brought to rest with

constant retardation in a distnce of 50m.

° Watch Video Solution

26. A boy holding a spring balance in his hand
suspends a weight of 1kg from it The balance
slips from his hands and falls down . What will

be the reading of the balance while it is in air.

?

° Watch Video Solution



https://dl.doubtnut.com/l/_oFAX1XAjNibE
https://dl.doubtnut.com/l/_E6Tf4JROONw7
https://dl.doubtnut.com/l/_EXLXECwJCZPL

27. A man of mass 85kg stands on a lift of
mass 30kg When he pulls on the rope he
exerts a force of 400N on the floor of the lift
Calculate acceleration of the lift Given

g=10m/s>.

° Watch Video Solution

28. A body of mass 50kg is put on a spring
weighing machine in a lift What is the reading
of the machine when (i) Lift ascends with a

unifrom velocity of 10m /s (ii)descends with


https://dl.doubtnut.com/l/_EXLXECwJCZPL
https://dl.doubtnut.com/l/_zb2YjvzzPNIB

an acceleration of 5m/s® ? Take

of = 10m /s*.

° Watch Video Solution

29. A 40kg shell is flying at a speed of 72km / h
It explodes into two pieces One piece of mass
15kg just stops . What is the speed of the

other ?

o Watch Video Solution



https://dl.doubtnut.com/l/_zb2YjvzzPNIB
https://dl.doubtnut.com/l/_ur1s4Kr3YdoS

30. A truck of mass 2 x 10*kg travelling at
1.5m / s collindes with another truck of mass
3 x 10*kg moving with a velocity of 2.5m /s in
opposite direction If the trucks couple on

collision what is their velocity?

o Watch Video Solution

31. A gun weighing 9kg fires a bullet of 30g
with a velocity of 300m /s What is the recoil

velocity of the gun? What is the combined


https://dl.doubtnut.com/l/_I4QQjDHC3vD3
https://dl.doubtnut.com/l/_nE1aijAK28Ah

momentum of gun and the bullet before and

after firing ?

° Watch Video Solution

32. A machine gun has a mass of 20kg If fires
25g bullets at the rate of 600 bullets per
minute with a speed of 200ms ~ ! Calculate (i)
recoil velocity of the gun (ii) force required to

keep the gun in position .

° Watch Video Solution



https://dl.doubtnut.com/l/_nE1aijAK28Ah
https://dl.doubtnut.com/l/_zVGp5hDYGMTu
https://dl.doubtnut.com/l/_iFO12Ky51bts

33. A stream of water flowing horizontal with a
speed of 15ms ' gushes out of tube of cross
sectional area 10°m? and hits at a vertical wall
nearby . What is the force exerted by the
impact of water, assuming that water

rebounds with the same speed.

o Watch Video Solution

34. A bullet of mass 7Tkg is fired into a block of
metal weighing 7kg The block is free to move

Caluculte initial velocity of the bullet if the


https://dl.doubtnut.com/l/_iFO12Ky51bts
https://dl.doubtnut.com/l/_0EXbJmEA6ZiZ

velocity of the block with the bullet in is

0.7m/s.

° Watch Video Solution

35. A bomb at rest explodes into three
fragments of equal massses Two fragments fly
off at right angles to each other with
velocities of 9m /s and 12/s Calculate the

speed of the third fragment .

° Watch Video Solution



https://dl.doubtnut.com/l/_0EXbJmEA6ZiZ
https://dl.doubtnut.com/l/_Htwnd5Ewt9J5
https://dl.doubtnut.com/l/_c476ckgLwz5V

36. A bomb at rest explodes into three parts of
the same mass. The linear momenta of the two
parts are — 2p7A§ and p% Calculate the

magnitude of momentum of third part.

o Watch Video Solution

37. A body of mass 1lkg initially at rest
explodes and breaks into threee fragments of
masses in the ration breaks into three
fragments of masses in the ration 1:1:3. The

two pieces of equal masses fly off


https://dl.doubtnut.com/l/_c476ckgLwz5V
https://dl.doubtnut.com/l/_iJuVJIUP9Ht5

perpendicular to each other with a speed of
30m /s each What is the velocity of heavier

fragments 7.

o Watch Video Solution

38. A balloon with mass m is descending down
with an acceleration a (wherea < g) . How
much mass should be removed from it so that

it starts moving up with an acceleration a?

° Watch Video Solution



https://dl.doubtnut.com/l/_iJuVJIUP9Ht5
https://dl.doubtnut.com/l/_BJAjjBFqkvkw
https://dl.doubtnut.com/l/_q9kiLEo52GyD

39. In the first second of its flight a rocket
ejects w0 of its mass with a reative velocity
2073ms ! What is the initial acceleration of

the rocket ? .

o Watch Video Solution

40. A rocket is going upwards with accelerated
motion A man sitting in the rocket feels his
weight becomes 5 times If mass of rocket

inculding that of the man is 0.1 x 10*kg how


https://dl.doubtnut.com/l/_q9kiLEo52GyD
https://dl.doubtnut.com/l/_5JrQZlsKnfc3

much force is beigh applied by rocket engine?

Take g = 10m /s”.

o Watch Video Solution

41. Fuel is consumed at the rats of 100kg /s in
a rocket The exhaust gases are ejected at a
speed of 4.5 x 10*ms ~! wrt the rocket What
is the thrust experienced by the rocket Also
calculate velocity of the rocket at the instant

when its mass is reduced of rocket to be zero .

o Watch Video Solution



https://dl.doubtnut.com/l/_5JrQZlsKnfc3
https://dl.doubtnut.com/l/_b7U09pmSKj8O

42. Calculate the ratio my /m for a rocket to
attain the escape velocity of 11.2kms ! after
starting from rest, when maximum exhaust

velocity of gases is 1.6km /s .

° Watch Video Solution

43. A rocket of initial mass 6000kg ejects mass
at a constant rate of 16kg/s with constant

relative speed of 1lm /s What is the


https://dl.doubtnut.com/l/_b7U09pmSKj8O
https://dl.doubtnut.com/l/_uGnwWVJeNOcx
https://dl.doubtnut.com/l/_aBnUXCcpPNz7

acceleration of the rocket one mnute after

blast ?

° Watch Video Solution

44. If the maximum possible exhaust velocity
of a rocket be 2km /s calculate the ratio
mg /m for it to acquire a veocity of 11.2km /s

after starting from rest .

o Watch Video Solution



https://dl.doubtnut.com/l/_aBnUXCcpPNz7
https://dl.doubtnut.com/l/_fg9N3j78TQkL

45. A rocket consumes 24kg of fuel per second
The burnt gases escape the rocket at a speed
of 6.4km /s relative to the rocket Calculate
the upthrust recevied by the rocket Also
calculate the velocity acquired by the rocket
when the mass redues to 1/100th of its initial

Mmass.

o Watch Video Solution



https://dl.doubtnut.com/l/_5sCrOTdBMQhC

46. A body of weight 200V is suspended with
the help of strings as show in Find the

tensions in the strings

v
200 N

° Watch Video Solution



https://dl.doubtnut.com/l/_DB1nZ2yo7sRe

47. A ball of mass 1kg hangs in equilibrium
from two strings as shown in If g = 10m /s

what are the valuse of tension in strings OA

and OB

o Watch Video Solution



https://dl.doubtnut.com/l/_Lt3i9FD1vfOx
https://dl.doubtnut.com/l/_swCbKrkLZjut

48. Two bodies of masses 11kg and 11.5kg are
connected by a long light string passing over
a smooth pulley Calculate velocity and height
ascended/descended by each body at the end

of 4s .

o Watch Video Solution

49. A rope of mass 0.5kg is pulling a block of
mass 10kg under the action of force of 31.5N

If the block is resting on a smooth horizontal


https://dl.doubtnut.com/l/_swCbKrkLZjut
https://dl.doubtnut.com/l/_KbE8M0qexH57

surface calculate the force of reaction exerted

by the block on the rope.

° Watch Video Solution

50. Two bodies of masses 4kg and 3kg
respectively are connected by a light string
passing over a smooth frictionless pulley
Calculate the acceleration of the masses and

tension in the string .

° Watch Video Solution



https://dl.doubtnut.com/l/_KbE8M0qexH57
https://dl.doubtnut.com/l/_AFUq4X31tc4a
https://dl.doubtnut.com/l/_XJfISjX7lxXp

51. Two bodies whose masses are m; = 50kg
and my = 150kg are tied by a light string and
are placed on a frictionless horizontal surface
When m; is pulled by force F' an acceleration

2 is produced in both the bodies

of bms~
Calculate the value of F' What is the tension in

the string 17

° Watch Video Solution

52. Two blocks of mass m; and m, lie on

smooth horizontal table in contact with each


https://dl.doubtnut.com/l/_XJfISjX7lxXp
https://dl.doubtnut.com/l/_DghMSuwnse17

other as shown in figure
o VAR ......

If a force F is applied to the mass m; then the

contact force between the block will be

° Watch Video Solution

53. When we ignore friction and mass of pulley

what would be the accelerations of the two


https://dl.doubtnut.com/l/_DghMSuwnse17
https://dl.doubtnut.com/l/_IdntfczsOUAI

blocks m; and ms

E'] T4
mq4 =0 L

o Watch Video Solution

54. In the arrangement shown in show that

tension in the string between masses ms and


https://dl.doubtnut.com/l/_IdntfczsOUAI
https://dl.doubtnut.com/l/_lQ96J6ONZCSG

2mmsg

mgisT =
m1 + m2 + ms3

° View Text Solution

55. A car of mass one metric ton travelling at
32m /sc dashes into the rear of a truck of
mass 8000kg moving in the same direction
with a velocity of 4m /s After the collision the

car bounces back wards with a velocity of


https://dl.doubtnut.com/l/_lQ96J6ONZCSG
https://dl.doubtnut.com/l/_UhSuE3wxUHop

8m /s What is the velocity of the truck after

the impact ?

° Watch Video Solution

56. The force on a particle of mass 10g is
('2'10 + 35) N If it starts from rest what would

be its position at time ¢t = 5s ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UhSuE3wxUHop
https://dl.doubtnut.com/l/_5cYphkXEW3YM

57. A suitcase is gently dropped on a conveyor
belt moving at 3ms ™! If the coefficient of
friction between the belt and suitcase is 0.5
how far will the suitcase move on the belt

before coming to rest ?

o Watch Video Solution

58. An engine of 100H. P draws a train of
mass 100 metic ton with a velocity of

36kmh ~ ! Find the coefficient of friction.

| & I


https://dl.doubtnut.com/l/_C2sirIBNZTg6
https://dl.doubtnut.com/l/_jOnxE9wIo9x8

| ¥ Watch Video Solution |

59. A force ofv 3kg wt is just sufficient to pull a
block of 4kg over a horizontal surface What is

the angle of friction ?

o Watch Video Solution

60. An automobile is moving on a horizontal
road with a speed v If the coefficient of

friction between the tyres and the road is u


https://dl.doubtnut.com/l/_jOnxE9wIo9x8
https://dl.doubtnut.com/l/_mfoSjY8Yq2dc
https://dl.doubtnut.com/l/_x5C7JLdSpbWc

show that the shortest distance in which the

automobile can be stooped is v* / 2pg.

° Watch Video Solution

61. A motor car running at the rate of Tms’
can be stooped by applying brakes in 10m
Show that total resistance to the motion when
brakes are on is one fourth of the weight of

the car.

° Watch Video Solution



https://dl.doubtnut.com/l/_x5C7JLdSpbWc
https://dl.doubtnut.com/l/_EOom4IO5eNcM
https://dl.doubtnut.com/l/_ORoKftVw80GZ

62. A horizontal force of 1.2kg is applied on a
1.5kg block, which rests on a horizontal
surface If the coefficient of friction is 0.3 find

the acceleration produced in the block.

o Watch Video Solution

63. A car starts with a velocity of 100m /s on a
half kilometre long bridge The coefficient of
friction between the tyres and road is 0.1
Show that one cannot drive throught the

bridge in less than 10s Take g = 10m / s*.


https://dl.doubtnut.com/l/_ORoKftVw80GZ
https://dl.doubtnut.com/l/_RuTAq5cFycoy

° Watch Video Solution

64. A train weighing 1000 quintals is running
on a level road with a unifrom speed of
72km / h If the frictional resistance amounts
to 50g wt. per quintal find power in watt, take

g = 9.8ms>.

° Watch Video Solution



https://dl.doubtnut.com/l/_RuTAq5cFycoy
https://dl.doubtnut.com/l/_G4YvzAKLF8hJ

65. A body moving on the ground with a
velocity of 15m /s comes to rest after
covering a distance of 25m If acceleration due
to gravity is 10m /s* Calculate the coefficient

of friction between the ground and the body .

o Watch Video Solution

66. A box of mass 4kg rests upon an inclined
plane This inclination is gradually incresed till

the box starts sliding down the plane. At this


https://dl.doubtnut.com/l/_pnJ0knO15PBf
https://dl.doubtnut.com/l/_4toeBxgmp7Hk

stage slope of the plane is 1 in 3 Find
coefficient of friction between the box and the
plane What force applied to the box parallel to
the plane will just make the box move up the

plane ?

o Watch Video Solution

67. When a car moving with a speed of
36km / h reaches an upwards inclined road of
angle 30° its engine is switched off If

coefficient of frition involved is 0.1 how much


https://dl.doubtnut.com/l/_4toeBxgmp7Hk
https://dl.doubtnut.com/l/_vCcvvWucMpDJ

distance will the car move before coming to

rest Giveng =10m//s"(2)".

° Watch Video Solution

68. An engine of mass 6.5 metric ton is going
up an incline of 5 in 13 at the rate of 9km /h
Calculate the power of the engine if y = 1/2

and g = 9.8m /s*.

o Watch Video Solution



https://dl.doubtnut.com/l/_vCcvvWucMpDJ
https://dl.doubtnut.com/l/_IaiQOEchQkCh

69. A body of mass m is released from the top
of a rough inclined plane of length | and
height h If f is the force of friction prove that

the body will reach the bottom with a velocity

v = \/%(mgh — fl).

o Watch Video Solution

70. A block slides down an incline of 30° with

the horizontal starting from rest it covers 8m


https://dl.doubtnut.com/l/_1dyJU8MaoUXB
https://dl.doubtnut.com/l/_qOyCaYvQS4RO

in the first two seconds Find the coefficient of

kinetic friction between the two .

° Watch Video Solution

71. In a children park an inclined plane is
constructed with an angle of incline 45° in the
middle part figure. Find the acceleration of a
boy sliding on it if the friction coefficient

between the cloth of the boy and the incline is


https://dl.doubtnut.com/l/_qOyCaYvQS4RO
https://dl.doubtnut.com/l/_Jz6qmEi5djCc

0.6 and g=10 m/s”.

o Watch Video Solution

72. A block slides down an incline of angle 30°
with an acceleration of g¢g/4 Find the

coefficient of kinetic friction .

o Watch Video Solution



https://dl.doubtnut.com/l/_Jz6qmEi5djCc
https://dl.doubtnut.com/l/_ZO4OVCmd8FEl

73. A force of 98N is just able to move a body
of weight 45kg on a rough horizontal surface
What are the coefficient of friction and angle

of friction ?.

o Watch Video Solution

74. A block of mass 2kg rests on a rough
inclined plane making an angle of 30° with

the horizontal. The coefficient of static friction


https://dl.doubtnut.com/l/_ZO4OVCmd8FEl
https://dl.doubtnut.com/l/_DObsKGv8ptRr
https://dl.doubtnut.com/l/_hghsyWNoc2n4

between the block and the plane is 0.7. The

frictional force on the block is

° Watch Video Solution

75. An engine draws a train up an incline of 1
in 100 at the rate 36km /h If the resistance
due to friction is kg per metric ton calculate
the power of the engine given mass of train

and engine is 100 metic ton .

° Watch Video Solution



https://dl.doubtnut.com/l/_hghsyWNoc2n4
https://dl.doubtnut.com/l/_hePF5Pq1lzYo
https://dl.doubtnut.com/l/_1tREE3yedy5c

76. Calculate the power of an engine which can
pull a train of mass 25000 quintal up an incline
of 1in 100 at the rate of 10.8km / h Resistance

due to friction is 2V / guintal.

o Watch Video Solution

77. A mass of 100kg is resting on a rough
inclined plane of angle 30° If the coefficient of
friction is 1/4/3 find the greatest and the

least forces that acting parallel to the plane in


https://dl.doubtnut.com/l/_1tREE3yedy5c
https://dl.doubtnut.com/l/_T4FNSq5NleRE

both cases just maintain the mass in

equilibrium .

° Watch Video Solution

78. A truck tows a trailor of mass 1200kg at a
speed of 10m /s on a level road The tension in
the coupling is 1000V

(i) What is power expended on the trailor ?

(i) Find tension in the coupling when the

truck accends a road having an inclination of 1


https://dl.doubtnut.com/l/_T4FNSq5NleRE
https://dl.doubtnut.com/l/_Uw2IqYmVYq7H

in 6 Assume that the frictional resistance of

the incline is same as that on the level road .

° Watch Video Solution

79. An engine of one metric ton is going up an
inclined plane of slope 1 in 2 at the rate of

36kmh ! If the coefficient of friction is 1//3

calculate the power of the engine in kW .

o Watch Video Solution



https://dl.doubtnut.com/l/_Uw2IqYmVYq7H
https://dl.doubtnut.com/l/_QXorEBp56l2C

80. A particle of mass 21 g attached to a string
of 7T0cm length Keeping the string always taut
the ball describes a horizontal circle of radius

15¢m Calculate the angular speed of the ball .

o Watch Video Solution

81. A ball of mass 0.1kg is suspended by a
string 30cm long Keeping the string always

taut the ball describe a horizontal circle of


https://dl.doubtnut.com/l/_4ZoHkTra03op
https://dl.doubtnut.com/l/_RCU6Hri2iWcV

radius 15c¢m Calculate the angular speed of

the ball .

° Watch Video Solution

82. A car of mass 1500kg is moving with a
speed of 12.5ms ' on a circular path of
radius 20m on a level road What should be
the frictional force to avoid slipping of car

Calculate the cofficient of friction .

° Watch Video Solution



https://dl.doubtnut.com/l/_RCU6Hri2iWcV
https://dl.doubtnut.com/l/_z2yN9RfMCBET
https://dl.doubtnut.com/l/_VJY28w8m3sgp

83. What is the angular velocity in rad s 1 of

the hour minute and second hand of a clock ?

o Watch Video Solution

84. What is the greatest speed at which a car
having a track width of 1.bm can turn in a
circular path of radius 24.5m without
overturning ? Assume that the center of
gravity of the car is 0.49m above the ground.

Take g = 9.8m /s> .

l o Watch Video Solution


https://dl.doubtnut.com/l/_VJY28w8m3sgp
https://dl.doubtnut.com/l/_Yjvk91dzlPpD

85. One end of a massless sprinf of spring
constant 100 N/m and natural length 0.5 m is
fixed and the other end is connected to a
particle of mass 0.5 kg lying on as frictionless
horizontla table. The spring remains
horizontal. If the mass is made to rotate at an
angular velocityof 2 rad/s, find the elongation

of the spring.

o Watch Video Solution



https://dl.doubtnut.com/l/_Yjvk91dzlPpD
https://dl.doubtnut.com/l/_Qjy84N4U2igo
https://dl.doubtnut.com/l/_5HJiowWSM8U6

86. A body of mass 0.5kg is wirled in a circle
with a velocity of 2ms~ ! using 0.5m length of
a string which can withstand a tension of 15N
Neglecting the force of gravity on the body
predict whether or not the string will break

Give reasons for your answer .

° Watch Video Solution

87. The blades of an aeroplane propeller are
2m long and rotate at the rate of 300r &

Calculate (i) the frequency (ii) the period of


https://dl.doubtnut.com/l/_5HJiowWSM8U6
https://dl.doubtnut.com/l/_26JHeC97jlVQ

rotation (iii) the angular velocity (iv) the linear
velocity of a point 0.5m from the tip of the

blade .

o Watch Video Solution

88. Find the maximum speed at which a car
can turn round a curve of 30m radius on a
level road if coefficient of friction between the

tyres and road is 0.4. Takeg = 10m /s>,

° Watch Video Solution



https://dl.doubtnut.com/l/_26JHeC97jlVQ
https://dl.doubtnut.com/l/_OFacSroVD6AD
https://dl.doubtnut.com/l/_CbOWzgV0ISwP

89. A bend in a level road has a radius of 100 m
Find the maximum speed which a car turning
this bend may have without skidding if
coefficient of friction between the tyres and

theroadis0.8S.

o Watch Video Solution

90. An aeroplane travelling at a speed of
500kmh ! tilts at an angle of 30° as it makes

a safe turn What is the radius of the curve ?

l o Watch Video Solution


https://dl.doubtnut.com/l/_CbOWzgV0ISwP
https://dl.doubtnut.com/l/_PmiSiZZNUAdD

91. A curve in a road froms an arc of radius
800m If the road is 19.6m wide and outer
edge is 1m higher than the inner edge

calculate the speed for which it is banked.

o Watch Video Solution

92. For traffic moving at 60km / h if the radius
of the curve is 0.1km what is the correct angle

of banking of the road Given g = 10m /s” .



https://dl.doubtnut.com/l/_PmiSiZZNUAdD
https://dl.doubtnut.com/l/_GZ6dwfd7eRyy
https://dl.doubtnut.com/l/_tq6KeI9LBVOO

Watch Video Solution

93. A cyclist goes round a circular track of 440
metres length in 20 seconds Find the angle

that his cycle makes with the verticle.

o Watch Video Solution

94. A cyclist speeding at 18km /h on a level
road takes a sharp circular turn of radius 3 m

without reducing the speed . The coefficient of


https://dl.doubtnut.com/l/_tq6KeI9LBVOO
https://dl.doubtnut.com/l/_mLG0RKALEdCr
https://dl.doubtnut.com/l/_N3KHAzpjWyZR

static friction between the tyres and the road

is 0.1 Will the cyclist slip while taking the turn ?

O Watch Video Solution

95. An electric bulb suspended from the roof
of a railway train by a flexible wire shifts
through an angle of 19°48 when the train
goes horizontally round a curved path of

200m radius Find the speed of the train .

O Watch Video Solution



https://dl.doubtnut.com/l/_N3KHAzpjWyZR
https://dl.doubtnut.com/l/_mX2D38SQUowP
https://dl.doubtnut.com/l/_7Kiwb8JaLDJ5

96. A 2000 kg car has to go over a turn whose
radius is 750m and the abgle of slopw is 5°.
The coefficient of friction between the wheels
and the road is 0.5. What should be the
maximum speed of the car so that it may go

over the turn without slipping ?

o Watch Video Solution

97. A motore cyclist goes round a circular race

course of diameter 320m at 144km / h How far


https://dl.doubtnut.com/l/_7Kiwb8JaLDJ5
https://dl.doubtnut.com/l/_rC5d1ZndmoJg

from the verticle must he lean inwards to keep

his balance ? Take g = 10ms 2.

o Watch Video Solution

98. The radius of curvature of railway track at a
place where the train is moving at a speed of
72kmh ! is 625m The distance between the
rails is 1.5m Find the angle and the elevation
of the outer rail so that there may be no side

pressure on the rails Take g = 9.8ms 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_rC5d1ZndmoJg
https://dl.doubtnut.com/l/_DlO6DqMCQM3A

99. The railway bridge over a canal is in the
from of an arc of a circle of radius 20m What
is the minimum speed with which a car can
cross the bridge without eving contact with
the ground at the highest point Take

g=9.8ms 2.

o Watch Video Solution

100. A weightless thread can bear tension

upto 3.7kg wt A stone of mass 500g is tied to


https://dl.doubtnut.com/l/_DlO6DqMCQM3A
https://dl.doubtnut.com/l/_KvKLf3MN2ThM
https://dl.doubtnut.com/l/_yLzeHr0vesPx

it and revolves in a verticle circle of radius 4m
What will be the maximum angular velocity of

the stoneif g = 10m /s> .

o Watch Video Solution

101. The speed limit of a car over a roadways
bridge in circle making 2rps If radius of the
circle is 1.2cm find the tension in the string at

) top of the circle (ii) bottom of the circle .

° Watch Video Solution



https://dl.doubtnut.com/l/_yLzeHr0vesPx
https://dl.doubtnut.com/l/_JNn8hHYFERwA
https://dl.doubtnut.com/l/_BayRlQ28j0mP

102. A body weighing 0.4kg is whirled in a
verticle circle making 2rps If the radius of the
circle is 1.2m find the tension in the stringat

(1) top of the circle (ii) bottom of the circle .

o Watch Video Solution

103. A fighter plane is pulling out for a dive at
a speed of 900km / h. Assuming its path to be
a vertical circle of radius 2000m and its mass
to be 16000kg, find the force exerted by the air

on it at the lowest point. Take g = 9.8m / s


https://dl.doubtnut.com/l/_BayRlQ28j0mP
https://dl.doubtnut.com/l/_XOIyADhshmvS

° Watch Video Solution

104. A stone of mass 100g is suspended from
the end of a weightless string of length 100cm

and is allowed to swing in a verticle plane The

1

speed of the mass is 200cm -~ when the

string makes an angle of 60° Also calculate
the speed of the stone when it is in the lowest

position Given g = 980cms 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_XOIyADhshmvS
https://dl.doubtnut.com/l/_QfibjO4DDc8j
https://dl.doubtnut.com/l/_3vHZkEU8iKcC

105. A stone of mass 0.3g is tied to one end of
string 0.8m long and rotated in a vertical
circle At what speed of the stone will the
tension in the string be zero at the highest
point of the circle ? What will be the tesion at
the lowest point in this case ? Take

g = 980cm 2.

o Watch Video Solution

106. A block of mass 2.5 Kg is kept on a rough

horizontal surface. It is found that the block


https://dl.doubtnut.com/l/_3vHZkEU8iKcC
https://dl.doubtnut.com/l/_z02fcg4izSbc

does not slide if a horizontal force less than 15
N is applied to it. Also it is found that it takes
5 seconds to slide through the first 10 m if a
horizontal force of 15 N is applied and the
block is gently pushed to start the motion.
. m .
Taking g = 10—2, calculate the coefficient of
S

static and kinetic friction between the block

and the surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_z02fcg4izSbc

107. Find the force required to move a train of
mass 5000 quintal up an incline of 1 in 50 with
an acceleration of 2m / s? Take force of friction

=0.2 N quintal and g = 10ms 2.

o Watch Video Solution

108. A cyclist speeding at 18km /h on a level
road takes a sharp circular turn of radius 3 m

without reducing the speed . The coefficient of


https://dl.doubtnut.com/l/_0iczwnNmFScy
https://dl.doubtnut.com/l/_AKq6MlmIn7eN

static friction between the tyres and the road

is 0.1 Will the cyclist slip while taking the turn ?

° Watch Video Solution

109. A small block of mass 100g moves with
uniform speed in a horizontal circular groove,
with vertical side walls of radius 25cm. If the
block takes 2.0s to complete one round, find
the constant force by the side wall of the

groove.

° Watch Video Solution



https://dl.doubtnut.com/l/_AKq6MlmIn7eN
https://dl.doubtnut.com/l/_Ne403MfKJZtS

110. What is the greatest speed at which a car
having a track width of 1.5m can turn in a
circular path of radius 24.5m without
overturning ? Assume that the center of
gravity of the car is 0.49m above the ground.

Take g = 9.8m /s

o Watch Video Solution

111. A sphere of mass0.1kg is attached to an

inextensible string of length 1.3m whose


https://dl.doubtnut.com/l/_Ne403MfKJZtS
https://dl.doubtnut.com/l/_D8Z4c0lN0j0w
https://dl.doubtnut.com/l/_VW92SfmTWDNz

upper end is fixed to the ceilling The sphere is
made to describe a horizontal circle of radius
0.5m Calculate time period of revolution and

tension in the string .

o Watch Video Solution

112. A car of mass m moves with a constant
speed v over (a) horizontal flat surface (b)
convex bridge (c) concave bridge What force is

exerted by the car on the bridge as it passes


https://dl.doubtnut.com/l/_VW92SfmTWDNz
https://dl.doubtnut.com/l/_d7KuLJs1K4ox

the middle point of bridge Radius of curvature

of bridge is R .

° Watch Video Solution

JEE (Main and Advanced)/ Medical Entrance

Special

1. Three blocks A , B and C of masses 4kg ,
2kg and 1kg respectively are in contact on a
frictionless surface, as shown. If a force of

14 Nisappliedonthedkg


https://dl.doubtnut.com/l/_d7KuLJs1K4ox
https://dl.doubtnut.com/l/_6Vi3lO3bJP7r

block, thenthecontactf or cebetweenA and

B'is.

A.6 6N

B.8 N

C.18 N

D.2 N

Answer: a



https://dl.doubtnut.com/l/_6Vi3lO3bJP7r

L Watch Video Solution J

2. A balloon has 8g of air A small hole is
pierced into it The air escapes at a unifrom
rate of 7m / s If the ballon shrinks in 5.6s then
the average force acting on the ballon is.

A107°N.

B.10 *dyne

C. 56dyne .

D.10 5IV.


https://dl.doubtnut.com/l/_6Vi3lO3bJP7r
https://dl.doubtnut.com/l/_rj5aaa8unpKB

Answer: a

o Watch Video Solution

3. A force produces an acceleration of 4m /s

in a body of mykg in another body of mass

mokg If the same force is applied to

(my + msy) then the acceleration will be
A.10m / s

B.2m /s”

C.2.4m / s*


https://dl.doubtnut.com/l/_rj5aaa8unpKB
https://dl.doubtnut.com/l/_3F1Pi71LPurf

D.5.4m /s”

Answer: c

° Watch Video Solution

4. A ball weighing 10g hits a hard surface
vertically with a speed of 5m /s and rebounds
with the same speed The ball remains in
contact with the surface speed The ball

remains in contact with the surface for 0.01s


https://dl.doubtnut.com/l/_3F1Pi71LPurf
https://dl.doubtnut.com/l/_cweFjqWtyHlw

The average force exerted by the surface on

the ball is .

A. 100N

B. 10V

C.1N

D.0.1N

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_cweFjqWtyHlw

5. The pulleys and strings shown in the figure
are smooth and of negligible mass. For the
system to remain in equilibrium, the angle 6

should be

A.0°

B.30°


https://dl.doubtnut.com/l/_OqC1hpWUUjVL

C.45°

D. 60°

Answer: C

° Watch Video Solution

6. In the figure given below, the position time

graph of a particle of mass 0.1kg is shown. The


https://dl.doubtnut.com/l/_OqC1hpWUUjVL
https://dl.doubtnut.com/l/_xTJHP1b0VlYN

impulse at t=2 sec is

6-4
x(m) al...... . :
2- : 5
T E—
2 t (sec)
A.0.2kgms !
B.0.02kgms 1
C.0.1kgms 1
D.0.4kgms !
Answer: a

I o Watch Video Solution


https://dl.doubtnut.com/l/_xTJHP1b0VlYN

7. A mass of M kg is suspended by a weightless
string. The horizontal force that is required to
displace it until the string makes an angle of

45° with the initial vertical direction is

A. Mg
B. Mg /+/2
C. Mg(\/ﬁ — 1)

D. Mg(\/ﬁ + 1)


https://dl.doubtnut.com/l/_xTJHP1b0VlYN
https://dl.doubtnut.com/l/_2iUTD3mYV2qy

Answer: a

o Watch Video Solution

8. A ball of mass 0.2 kg is thrown vertically
upwards by applying a force by hand. If the
hand moves 0.2 m while applying the force
and the ball goes upto 2 m height further, find
the magnitude of the force. (Consider

g = 10m /s?).

A. 16 N


https://dl.doubtnut.com/l/_2iUTD3mYV2qy
https://dl.doubtnut.com/l/_h0W7tIIwMSXZ

B. 20V

C.22N

D.4N

Answer: b

o Watch Video Solution

9. A particle of mass m is projected with
velocity upsilon making an angle of 45° with

the horizontal When the particle lands on the


https://dl.doubtnut.com/l/_h0W7tIIwMSXZ
https://dl.doubtnut.com/l/_KqcqGdFUZRmk

level ground the mag nitude of the change in

its momentum will be .

A. 2muv

B.muv/+/2
C. mv\/i

D. zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KqcqGdFUZRmk

10. The figure shows the position-time (x-t)
graph of one-dimensional motion of a body of

mass 0.4kg. The magnitude of each impulse is

0 2 4 6 8
t(s) =—>

A.0.8Ns
B.1.6Ns

C.0.2Ns


https://dl.doubtnut.com/l/_br7ABgTz9Fxu

D.0.4Ns

Answer: a

° Watch Video Solution

11. A stone is dropped from a height h . It hits
the ground with a certain momentum P . If
the same stone is dropped from a height
100 % more thanthe preyiious height, the
momentum when it hits the ground will

change by


https://dl.doubtnut.com/l/_br7ABgTz9Fxu
https://dl.doubtnut.com/l/_1AUvguMLmesq

A. 68 %

B.41 %

C. 200 %

D. 100 %

Answer: b

o Watch Video Solution

12. Three blocks A , B and C of masses 4kg ,
2kg and 1kg respectively are in contact on a

frictionless surface, as shown. If a force of


https://dl.doubtnut.com/l/_1AUvguMLmesq
https://dl.doubtnut.com/l/_vRg2XQ3Zbqi2

14 Nisappliedonthedkg
block, thenthecontactf or cebetweenA and

B'is.

A. 2N

B. 6N

C.8N

D. 18N

Answer: b


https://dl.doubtnut.com/l/_vRg2XQ3Zbqi2

° Watch Video Solution

13. A sparrow flying in air sits on a stretched
telegraph wire If weight of the sparrow is W
which of the following is true about the

tension T' produced in the wire ?

AT =W
BT < W
CT=0

D.T > W


https://dl.doubtnut.com/l/_vRg2XQ3Zbqi2
https://dl.doubtnut.com/l/_QePz8r5aJCql

Answer: d

o Watch Video Solution

14. A heavy iron bar of weight W is having its
one end on the ground and the other on the
shoulder of a man The rod makes an angle 6
with the horizontal What is the weight

experienced by the man ?

A. W sin 6

B. W cos 6


https://dl.doubtnut.com/l/_QePz8r5aJCql
https://dl.doubtnut.com/l/_7Rd74pGDhxvA

CW

D.W /2

Answer: d

o Watch Video Solution

15. A block is kept on a frictionless inclined
surface with angle of inclination a. The incline

is given an acceleration 'a' to keep the block


https://dl.doubtnut.com/l/_7Rd74pGDhxvA
https://dl.doubtnut.com/l/_7VEIxM4wRgnE

stationary. Then a is equal to

C. g cos eca

> d


https://dl.doubtnut.com/l/_7VEIxM4wRgnE

D.g/tanc

Answer: a

° Watch Video Solution

16. A balloon with mass m is descending down
with an acceleration a (wherea < g) . How
much mass should be removed from it so that

it starts moving up with an acceleration a?

2ma
A.
g+a



https://dl.doubtnut.com/l/_7VEIxM4wRgnE
https://dl.doubtnut.com/l/_B2XsFkrNQTAR

2ma
"9—a
ma
g+ a

ma
g—a

Answer: a

o Watch Video Solution

17. Two block A and B of masses 3m and m
respectively are connected by a massless and
nextensible string. The whole system is

suspended by a massless spring as shown in


https://dl.doubtnut.com/l/_B2XsFkrNQTAR
https://dl.doubtnut.com/l/_7hVj1hNa37AT

figure. The magnitudes of acceleration of A
and B immediately after the string is cut, are

resectively

)(’ .

.
;
{

7

{



https://dl.doubtnut.com/l/_7hVj1hNa37AT

C.gg

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_7hVj1hNa37AT

18. A man of 50kg mass is standing in a gravity
free space at a height of 10m above the floor.
He throws a stone of 0.5kg mass downwards
with a speed 2m /s. When the stone reaches
the floor, the distance of the man above the

floor will be

A. 20m

B.9.9m

C.10.1m

D. 10m


https://dl.doubtnut.com/l/_7hVj1hNa37AT
https://dl.doubtnut.com/l/_jHxpXslL0yBJ

Answer: c

o Watch Video Solution

19. A body of mass 1lkg initially at rest
explodes and breaks into three parts of
masses in the ration 1:2: 3. If the two pieces
of equal masses fly off perpendicular to each
other with a speed of 30m /s The speed of

third piece will be .

A.10y/2m /s


https://dl.doubtnut.com/l/_jHxpXslL0yBJ
https://dl.doubtnut.com/l/_qKnIFOYrRjda

B.20v/2m /s
C.5¢/2m /s

D.40y/2m /s

Answer: a

o Watch Video Solution

20. A bomb at rest explodes into three parts of
the same mass the momenta of the two parts
are —2p7AJ and p}' The momentum of the third

part will have a magnitude of :


https://dl.doubtnut.com/l/_qKnIFOYrRjda
https://dl.doubtnut.com/l/_CeN5Q9pSLuun

B./3p
C.p/5

D. zero

Answer: c

o Watch Video Solution

21. A ball of mass 0.2 kg rests on a vertical post
of height 5 m. A bullet of mass 0.01 kg,

travelling with a velocity Vm/s in a


https://dl.doubtnut.com/l/_CeN5Q9pSLuun
https://dl.doubtnut.com/l/_nzzs3RtSUxeZ

horizontal direction, hits the centre of the ball.
After the collision, the ball and bullet travel
independently. The ball hits the ground at a
distance of 20 m and the bullet at a distance
of 100 m from the foot of the post. The

velocity V of the bullet is

V m/s
_> Q\-"""-

A.250m /s


https://dl.doubtnut.com/l/_nzzs3RtSUxeZ

B. 250+/2m / s
C.400m /s

D.500m /s

Answer: d

o Watch Video Solution

22. A 600kg rocket is set for a vertical firing If
the exhaust speed is 100m / s the gas ejected
per sec to supply the thrust needded to

overcome the weigth of rocket is .


https://dl.doubtnut.com/l/_nzzs3RtSUxeZ
https://dl.doubtnut.com/l/_jtqdSlkyuoWi

A.117.6kg/ s
B.58.8kg /s
C.6kg/s

D.76.4kg /s

Answer: c

o Watch Video Solution

23. A light string passing over a smooth light

pulley connects two blocks of masses m; and


https://dl.doubtnut.com/l/_jtqdSlkyuoWi
https://dl.doubtnut.com/l/_7GZzC5aA6Gsi

mo (vertically). If the acceleration of the
system is g /8, then the ratio of the masses is
AS8:1
B.9:7
C.4:3

D.5:3

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_7GZzC5aA6Gsi

24. A lift is moving down with an acceleration
a. A man in the lift drops a ball inside the lift.
The acceleration of the ball as observed by the
man in the lift, and a man standing stationary

on the ground are, respectively.

A.g,9

Answer: c


https://dl.doubtnut.com/l/_BQokKpaMT4sq

° Watch Video Solution

25. The line of action of the resultant of two
like parallel forces shifts by one-fourth of the
distance between the forces when the two
forces are interchanged. The ratio of the two

forces is:

A 3:4

B.1:2

C.3:5


https://dl.doubtnut.com/l/_BQokKpaMT4sq
https://dl.doubtnut.com/l/_AYk6ik5uxv23

D.2:3

Answer: c

° Watch Video Solution

26. A mass of 3kg descending vertically
downwards supports a mass of 2kg by means
of a light string passing over a pulley At the
end of 5s the stringbreaks How much high

from now the 2kg mass will go (g = 9.8m /2)

A 9.8m


https://dl.doubtnut.com/l/_AYk6ik5uxv23
https://dl.doubtnut.com/l/_zdSzbTTv6UZx

B.19.6m

C.2.45m

D.4.9m

Answer: d

o Watch Video Solution

27. A 0.5kg ball moving with a speed of 12m /s
strikes a hard wall at an angle of 30° with the
wall. It is reflected with the same speed and at

the same angle . If the ball is in contact with


https://dl.doubtnut.com/l/_zdSzbTTv6UZx
https://dl.doubtnut.com/l/_tiM1VofhAAuM

the wall for 0.25s, the average force acting on

the wall is

-—
— e ——— —
——— —

A. 96N

B. 48NV


https://dl.doubtnut.com/l/_tiM1VofhAAuM

C.24N

D. 12N

Answer: C

° Watch Video Solution

28. The tension in the string in the pulley

system shown in


https://dl.doubtnut.com/l/_tiM1VofhAAuM
https://dl.doubtnut.com/l/_1HoKImvfNiH8

6 kg

10 kg

A.5.TN

B.7TN

C.7.5N


https://dl.doubtnut.com/l/_1HoKImvfNiH8

D.73.5N

Answer: d

° Watch Video Solution

29. A shell of mass 200g is ejected from a gun
of mass 4kg by an explosion that generate
1.05kJ of energy. The initial velocity of the

shell is

A.100ms 1


https://dl.doubtnut.com/l/_1HoKImvfNiH8
https://dl.doubtnut.com/l/_g8xBYqzBusNc

B.80ms !

C.40ms !

D.120ms !

Answer: a

o Watch Video Solution

30. An explosion blows a rock into three parts.
Two parts go off at right angles to each other.
These two are 1lkg first part moving with a

velocity of 12ms~ ' and 2kg second part


https://dl.doubtnut.com/l/_g8xBYqzBusNc
https://dl.doubtnut.com/l/_KQF1pQt1LOX2

moving with a velocity of 8ms ~'. If the third
part flies off with a velocity of 4ms ~'. Its mass
would be

A. 3kg

B. bkg

C.7kg

D. 12kg

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_KQF1pQt1LOX2
https://dl.doubtnut.com/l/_Fez0UeAemPT0

31. The force F' acting on a partical of mass m
is indicated by the force-time graph shown
below. The change in momentum of the

particle over time interval from zero to 8 s is.

A.24Ns

B.20Ns

C.12Ns


https://dl.doubtnut.com/l/_Fez0UeAemPT0

D.6Ns

Answer: c

o Watch Video Solution

32. Ablock A of mass m; rests on a horizontal
table. A light string connected to it passes
over a frictionless pulley at the edge of table
and from its other end another block B of
mass msy is suspended. The coefficient of

knetic friction between the block and table is


https://dl.doubtnut.com/l/_Fez0UeAemPT0
https://dl.doubtnut.com/l/_tB6H42qx3fby

i - When the block A is sliding on the table,

the tension in the string is.

(ma — ppma)g
(m1 + ma2)
5 mima(1 + ur)g
mi + My
mima (1 — pg)g
mi1 + M2
(m2 + pxmi)g
(m1 + m2)

A.

C.

D.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_tB6H42qx3fby

33. Given in figure are two blocks A and B of
weight 20N and 100N, respectively. These are
being pressed against a wall by a force F as
shown. If the coefficient of friction between
the blocks is 0.1 and between block B and the

wall is 0.15, the frictional force applied by the


https://dl.doubtnut.com/l/_n4c7B7sUMh5u

wall on block B is:

A. 100N

B. 830N

C.120N

ARSRRRNNNNN



https://dl.doubtnut.com/l/_n4c7B7sUMh5u

D. 150N

Answer: c

° Watch Video Solution

34. A weight w is suspended from the mid -
point of a rope, whose ends are at the same
level In order to make the rope perfectly
horizontal, the force applied to each of its

ends must be

A.less than W


https://dl.doubtnut.com/l/_n4c7B7sUMh5u
https://dl.doubtnut.com/l/_yQzlXeeZlIkJ

B.equal to W

C. equal to 2W

D. infinitely large

Answer: d

o Watch Video Solution

35. A block has been placed on an inclined
plane with the slope angle 6. Block slide down
the plane at constant speed. The cofficient of

Kinetic friction is equal to


https://dl.doubtnut.com/l/_yQzlXeeZlIkJ
https://dl.doubtnut.com/l/_9XNnrpwk3GpE

A.sinf

B. cos 0

D.tan 6

Answer: d

o Watch Video Solution

36. A block A of mass my rests on a horizontal
table. A light string connected to it passes

over a frictionless pulley at the edge of table


https://dl.doubtnut.com/l/_9XNnrpwk3GpE
https://dl.doubtnut.com/l/_3sPzINtvC3mO

and from its other end another block B of
mass msy is suspended. The coefficient of
knetic friction between the block and table is
i - When the block A is sliding on the table,

the tension in the string is.

(mg — urmy)g
(m1 + m2)
5 mima(1 + ux)g
m1 + m2
c mimay(1 — ux)g
mi + mg
o, (M2 + mm)g

(m1 + m2)

A.

Answer: b

| 8


https://dl.doubtnut.com/l/_3sPzINtvC3mO

37. A plank with a box on it at one end is
gradully raised about the other end. As the
angle of inclination with the horizntal reaches
30° , the box starts to slip and slide 4.0m
down the plank in 4.0s . The coefficients of

static and knitic friction between the box and


https://dl.doubtnut.com/l/_3sPzINtvC3mO
https://dl.doubtnut.com/l/_KcOq6NdDc67a

the plank will be, respectively.

A.0.4and 0.3

B. 0.6and 0.6

C.0.6 and 0.5

D.0.5and 0.6

Answer: c


https://dl.doubtnut.com/l/_KcOq6NdDc67a

° Watch Video Solution

38. A body of mass 40kg resting on a rough
horizontal surface is subjected to a force P
which is just enough to start the motion of
the body. If ps, = 0.5u; = 0.4, g = 10ms 2
an dthe force P is continuously applied on the

body, then the accceleration of the body is.

A. zero
B.1m /s*

C.2m /s*


https://dl.doubtnut.com/l/_KcOq6NdDc67a
https://dl.doubtnut.com/l/_irHn4aMK1cOp

D.2.4m /s’

Answer: b

o Watch Video Solution

39. Block A of mass m and block B of mass
2m are placed on a fixed triangular wedge by
means of a light and inextensible string and a
frictionless pulley as shown in fig . The wedge
is inclined at 45° to the horizontal on both

sides . The coefficient of friction between the


https://dl.doubtnut.com/l/_irHn4aMK1cOp
https://dl.doubtnut.com/l/_qEZ1aEOvGGgz

block Aand the wedge is 2/3 and that
between the block B and the wedge is 1/3 .If
the system of A and B is released from rest
then find .

a. the acceleration of A

b. tension in the string

c.the magnitude and direction of the frictional

force actingon A



https://dl.doubtnut.com/l/_qEZ1aEOvGGgz

A. zero

Answer: a

o Watch Video Solution

40. A block of mass is placed on a surface with

3

x
a vertical cross section given by y = 5 If the


https://dl.doubtnut.com/l/_qEZ1aEOvGGgz
https://dl.doubtnut.com/l/_wG4LIWxOJIgU

coefficient of friction is 0.5, the maximum
height above the ground at which the block

can be placed without slipping is:

>

Wl o= R W

3

0
3

O
3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_wG4LIWxOJIgU
https://dl.doubtnut.com/l/_ALYlwcLnQJbJ

41. A uniform wooden stick of mass 1.6 kg and
length | rests in an inclined mannar on a
smooth, vertical wall of height h( < [) such
that a small portion of the stick extends
beyond the wall. The reaction force of th wall
on the stick is perpendicular to the stick. The
stick makes an angle of 30° with the wall and
the bottom of the stick is on a rough floor. The
reaction of the wall on the stick is equal in
magnitude to the reaction of the floor on the
stick. The ratio h/l and the friectional force f at

the bottom of the stick are (g = 1Oms2)


https://dl.doubtnut.com/l/_ALYlwcLnQJbJ

h /3 164/3
AT=1 =N
3 164/3
B.E——,f——\/_N
[ 16 3
3v3 8v/3
C.Ezi,f—iN
[ 16 3
3 1
D_ﬁ_ﬁ,f_ﬁ_\/g]\[
[ 16 3
Answer: d

o Watch Video Solution

42. A block of mass 4kg is placed on a rough
horizontal plane A time dependent force

F = kt* acts on the block where k = 2N /s


https://dl.doubtnut.com/l/_ALYlwcLnQJbJ
https://dl.doubtnut.com/l/_MC3v8mVds36F

Coefficient of friction p = 0.8 force of friction

between the block and the plane att = 2s is

A. 32N

B.4N

C.2N

D.8N

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_MC3v8mVds36F

43. A block is gently placed on a conveyor belt
moving horizontal with constant speed After
t = 4s the velocity of the block becomes equal
to velocity of the belt If the coefficient of
friction between the block and the belt is
@ = 0.2, then the velocity of the conveyor belt

IS .

A.8/s
B.6m /s

C.4m /s


https://dl.doubtnut.com/l/_yHwfwkllb5FF

D.2m /s

Answer: a

° Watch Video Solution

44. A 30kg block rests on a rough horizontal
surface A force of 200V is applied on the block
The block acquires a speed of 4m /s starting
from rest in 2s What is the value of coefficient

of friction ?.

A.,/3/10


https://dl.doubtnut.com/l/_yHwfwkllb5FF
https://dl.doubtnut.com/l/_HA1QH703WxKi

B.10/3
C.0.47

D.0.185

Answer: c

o Watch Video Solution

45. A wooden box of mass 8kg slides down an
inclined plane of inclination 30° to the

horizontal with a constant acceleration of


https://dl.doubtnut.com/l/_HA1QH703WxKi
https://dl.doubtnut.com/l/_OVhFcub1XWcz

0.4ms 2 What is the force of friction between
the box and inclined plane ? (g = 10m/s2) :
A. 36.8N
B.65.6 N
C.76.8N

D.63.8N

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_OVhFcub1XWcz

46. The upper half of an inclined plane with
inclination ¢ is perfectly smooth while the
lower half is rough. A body starting from rest
at the top will again come to rest at the
bottom if the coefficient of friction for the

lower half is given by

AL — 1
”u_tanﬁ
—— 2
"u_tané?
C.u = 2tané

D.u = tan6


https://dl.doubtnut.com/l/_LSuFU8A1U4G7

Answer: C

o Watch Video Solution

47. A body takes time t to reach the bottom of
a smooth inclined plane of angle 6 with the
horizontal. If the plane is made rough, time
taken now is 2t{.The coefficient of friction of

the rough surface is

3
A. Ztané?

Blté’
. 7 tan


https://dl.doubtnut.com/l/_LSuFU8A1U4G7
https://dl.doubtnut.com/l/_BrDsXvximv89

2
C. gtané?

D. —tan6

Answer: a

o Watch Video Solution

48. A given object taken n time more time to
slide down 45° rough inclined plane as it
taken to slide down a perfectly smooth 45°
incline The coefficient of kintic friction

between the object and the incline is .


https://dl.doubtnut.com/l/_BrDsXvximv89
https://dl.doubtnut.com/l/_dl2s88IO1F8U

Answer: b

o Watch Video Solution

49, The coefficient of static friction us between

block A of mass 2kg and the table as shown in


https://dl.doubtnut.com/l/_dl2s88IO1F8U
https://dl.doubtnut.com/l/_HfTxc5tb21zC

is 0.1 What would be the maximum mass value
of blocks B so that the two bloks do not move
? The string and the pulley are assumed to be

smooth and massless (g = 10m /s?)

2kg A

A. 0.2kg

B.0.4kg


https://dl.doubtnut.com/l/_HfTxc5tb21zC

C.2.0kg

D. 4.0kg

Answer: a

o Watch Video Solution

50. The rear side of a truck is open and a box
of mass 20kg is placed on the truck 4m away
from the open end u = 0.15 and g = 10m/s2
The truck starts from rest with an acceleration

of 2m /s* on a straight road The box will fall


https://dl.doubtnut.com/l/_HfTxc5tb21zC
https://dl.doubtnut.com/l/_x1TTzlnRWVIX

off the truck when it is at a distance from the

starting point equal to .

A. 14m

B.8m

C.16m

D.4dm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_x1TTzlnRWVIX

51. A parabolic bow1 with its bottom at origin

x2

has the shape y = 20 where  and y are in

metre The maximum height at which a small

mass m can be placed on the bowl without

slipping is (coeff of static friction 0.5
4y (m)

A . 1.25Nm


https://dl.doubtnut.com/l/_9HtxQpDnaZJZ

B.2.5m

C.1.0m

D.4.0m

Answer: a

o Watch Video Solution

52. A block of mass mis on an inclined plane of
angle 6. The coefficient of friction between the
block and the plane is i and tanf > u. The

block is held stationary by applying a force P


https://dl.doubtnut.com/l/_9HtxQpDnaZJZ
https://dl.doubtnut.com/l/_obkVxBV3gmWw

parallel to the plane. The direction of force
pointing up the plane is taken to be positive.
As P is varied from P; = mg(sinf — pcos )
to P, = mg(sinf + pcos @), the frictional

force f versus P graph will look like

P Py
(a)Tﬁ——pP
A N
/
C
b)—H s
(b) P, 5 P



https://dl.doubtnut.com/l/_obkVxBV3gmWw

Answer: a

o Watch Video Solution

53. A block of mass m is in contact with the
cart C as shown in The coefficient of static
friction between the block and the cart is u

The acceleration a of the cart that will prevent


https://dl.doubtnut.com/l/_obkVxBV3gmWw
https://dl.doubtnut.com/l/_SDbWO3TtAicf

the block from falling satisfies

»a

C

O,

m
A.a>—g

B.a > —
um
C.a > —

D.a < —

Answer: c


https://dl.doubtnut.com/l/_SDbWO3TtAicf

o Watch Video Solution

54. A block is moving on an inclined plane
making an angle 45° with the horizontal and
the coefficient of friction is u. The force
required to just push it up the inclined plane
is 3 times the force required to just prevent it
from sliding down. If we define N = 10y, then

N is

A3

B.4


https://dl.doubtnut.com/l/_SDbWO3TtAicf
https://dl.doubtnut.com/l/_kZOE9NLz0h37

C.95

D. 6

Answer: C

o Watch Video Solution

55. A mas m hangs with help of a string
wraped around a pulley on a frictionless
bearling. The pulley has mass m and radius R.

Assuming pulley to be a perfect uniform


https://dl.doubtnut.com/l/_kZOE9NLz0h37
https://dl.doubtnut.com/l/_RMRIoeG5LONu

circular disc, the acceleration of the mass m, if

the string does not slip on the pulley, is:

>
Q

%
Q

o 0
| w Wl W

<

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_RMRIoeG5LONu

56. An insect craws up a hemispherical surface
very slowly (see fig.). The coefficient of friction
between the insect and the surface is 1/3. If
the line joining the center of the
hemispherical surface to the insect makes an
angle a with the vertical, the maximum

possible value of a is given by



https://dl.doubtnut.com/l/_ij8MytHbkVuA

A.cota =3

B.seca = 3

C.cosa =3

D. None

Answer: a

o Watch Video Solution

57. A system consists of three masses my , mq ,
my , My and mg connected by a string passing

over a pulley P . The mass my hangs freely


https://dl.doubtnut.com/l/_ij8MytHbkVuA
https://dl.doubtnut.com/l/_DSbDzY12ObGA

and my and mg are on a rough horizontal
table (the coefficient of friction=mu) The pulley
is frictionless and of negligible mass. The

downward acceleration of ml is (Assume

RN SRS NNNNNANNNNNANNNY

1—3
A g( u)m
9
2gp
B. ——
3
12
c g( 1)



https://dl.doubtnut.com/l/_DSbDzY12ObGA

Answer: c

o Watch Video Solution

58. A block of mass is placed on a surface with

3
T
a vertical cross section given by y = —. If the

§
coefficient of friction is 0.5, the maximum

height above the ground at which the block

can be placed without slipping is:

Al
.3m


https://dl.doubtnut.com/l/_DSbDzY12ObGA
https://dl.doubtnut.com/l/_FdTyfnt3zPm9

3

0
3

o
Wl o~ N

3

Answer: c

o Watch Video Solution

59. What is the minimum velocity with which a
body of mass m must enter a vertical loop of

radius R so that it can complete the loop?


https://dl.doubtnut.com/l/_FdTyfnt3zPm9
https://dl.doubtnut.com/l/_exBykvQTbwJe

A. /2R
B./3gR
C./bgR

D. /gR

Answer: C

o Watch Video Solution

60. A ring of mass M and radius R is rotating
with angular speed w about a fixed vertical

axis passing through its centre O with two


https://dl.doubtnut.com/l/_exBykvQTbwJe
https://dl.doubtnut.com/l/_iv60vToc615W

point masses each of mass % at rest at O.
These masses can move radially outwards
along two massless rods fixed on the ring as
shown in the figure. At some instant the
angular speed of the system is gw and one fo
the masses is at a distance of ER from O. At
this instant the distance of the other mass

fromO is

U>”

sy



https://dl.doubtnut.com/l/_iv60vToc615W

>
Ny

ks olw Wk W

=

%
5

0
=y

o

Answer: d

o Watch Video Solution

61. A gramphone record is revolving with an
angular velocity w. A coin is placed at a

distance R from the centre of the record. The


https://dl.doubtnut.com/l/_iv60vToc615W
https://dl.doubtnut.com/l/_d89GmL98haGb

static coefficient of friction is u. The coin will

revolve with the record if

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_d89GmL98haGb

62. A ball of mass (m) 0.5g is attached to the
end of a string having length (L) 0.5m. The ball
is rotated on a horizontal circular path about
vertical axis. The maximum tension that the

string can bear is 324N. The maximum possible


https://dl.doubtnut.com/l/_3hG4yYQg6QaB

value of anguar velocity of ball(in radian/s) is

m

A9

B. 18

C.27


https://dl.doubtnut.com/l/_3hG4yYQg6QaB

Answer: d

° Watch Video Solution

63. A car of mass 1000kg negotiates a banked
curve of radius 90m on a fictionless road. If
the banking angle is 45° the speed of the car

IS:

A. 20ms !


https://dl.doubtnut.com/l/_3hG4yYQg6QaB
https://dl.doubtnut.com/l/_mAid0VASpBsm

Answer: b

o Watch Video Solution

64. A car of mass m is moving on a level
circular track of radius R if u, represents the

static friction between the road and tyres of


https://dl.doubtnut.com/l/_mAid0VASpBsm
https://dl.doubtnut.com/l/_DMuhit08yrlG

the car, the maximum speed of the car in

circular motion is given by.

A /usmRg
B.\/Rg/ ps

C. \/ng/#s
D. \/usRg

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_DMuhit08yrlG

65. A wire, which passes through the hole in a
small bead, is bent in the form of quarter of a
circle. The wire is fixed vertically on ground as
shown in the figure. The bead is released from
near the top of the wire and it slides along the

wire without friction. As the bead moves from


https://dl.doubtnut.com/l/_43NHFTi5eiyz

A to B, the force it applies on the wire is

A

A. always radially outwards

B. always radially inwards


https://dl.doubtnut.com/l/_43NHFTi5eiyz

C.radially outwards initially and radially

inward later

D.radially inwards initially and radially

outwards later

Answer: d

o Watch Video Solution

66. In an elevator the actual weight of a

person is equal to the apparent weight when .


https://dl.doubtnut.com/l/_43NHFTi5eiyz
https://dl.doubtnut.com/l/_c8CWj9uXoTYw

A. elevator is at rest

B. elevator is accelerating upwards

C. elevator is accelerating downwards

D. elevator is in uniform motion

Answer: ad

o Watch Video Solution

67. The force exerted by the floor of an

elevator on the foot of a person standing


https://dl.doubtnut.com/l/_c8CWj9uXoTYw
https://dl.doubtnut.com/l/_Ruxdpwnubx8r

there is more than the weight of the person if

the elevator is

A. going up and slowing down

B. going up and speeding up

C. going down and slowing down

D. going down and speeding up

Answer: b,c

o Watch Video Solution



https://dl.doubtnut.com/l/_Ruxdpwnubx8r

68. A spring connects two particles of masses
my and msy A horizontal force F' acts on m;,
lgnoring friction when the elongation of the
spring is x then [when the spring has

maximum elongation]

A.ay = Kz /ma

B.ai = (F — Kz) /my

C.F = mia; + moas


https://dl.doubtnut.com/l/_lBN60yDggNNq

D.ay = ay =
! ? (m1 —i—mz)

Answer: a,b,cd

° Watch Video Solution

69. A body is in translatory equilibrium when .

A. resultant force on it is zero

B. it at rest

C.itis in unifrom motion

D. it is in an accelerated motion


https://dl.doubtnut.com/l/_lBN60yDggNNq
https://dl.doubtnut.com/l/_jBL3USGTDjAC

Answer: a,b,c,

o Watch Video Solution

70. In which of the following cases the net

force is zero .

A. a drop of rain falling down with terminal

velocity

B. a cork of mass 20g floating in water


https://dl.doubtnut.com/l/_jBL3USGTDjAC
https://dl.doubtnut.com/l/_pwqbR5HUtSYy

C.a car moving with constant speed of
60km / h on a rough road
D. in a tug of war game if one team applies

more force than other

Answer: a,b,c

o Watch Video Solution

71. A block is stationary on an inclined plane If

the coefficient of friction between the block


https://dl.doubtnut.com/l/_pwqbR5HUtSYy
https://dl.doubtnut.com/l/_rUObMk4c2eVK

and the plane is pu then

A . > tan6

B. f = mgsinf

C.f = umgcosf

D. the reaction of the ground on the block

is mg cos 6


https://dl.doubtnut.com/l/_rUObMk4c2eVK

Answer: a,b

o Watch Video Solution

72. Which of the following statement (s) is

(are) correct ?

A. If there is no friction work needs to be

done to move a body up an inclined

plane


https://dl.doubtnut.com/l/_rUObMk4c2eVK
https://dl.doubtnut.com/l/_qAofD2ZBoWwQ

B. If there were no friction moving vehicles

could not be stoped even by locking the

brakes

C.As the angle of inclination is increased

the normal reaction on the body placed

on it increases

D.A duster weighing 0.5kg is pressed

against a verticalboard with a force of

11N if the coefficient of friction is 0.5


https://dl.doubtnut.com/l/_qAofD2ZBoWwQ

the work done in rubbing it upward

through a distance of 10cm is 0.553

Answer: a,b

o Watch Video Solution

73. A small block of mass of 0.1 kg lies on a
fixed inclined plane PQ which makes an angle 6
with the horizontal. A horizontal force of 1IN
acts on the block through its centre of mass

as shown in figure.


https://dl.doubtnut.com/l/_qAofD2ZBoWwQ
https://dl.doubtnut.com/l/_2PEiUI1JDH2j

The block remains stationary if (take
g=10m/s?

A.6 = 45°

B.6 > 45°and a frictional force acts on

the block towards p


https://dl.doubtnut.com/l/_2PEiUI1JDH2j

C.0 > 45° and a frictional force acts on

the block towards @)

D.O < 45° and a frictional force acts on

the block towards ()

Answer: a,c

o Watch Video Solution

74. A string of negligible mass going over a
clamped pulley of mass m supports a block of

mass M as shown in the figure. The force on


https://dl.doubtnut.com/l/_2PEiUI1JDH2j
https://dl.doubtnut.com/l/_b6pBhBlmB4cR

the pulley by the clamp is given by

-

A. \/ﬁmg


https://dl.doubtnut.com/l/_b6pBhBlmB4cR

Answer: c

o Watch Video Solution

75. Mark the correct statements .

A. The electromagnetic force between two

protons is always greater than the


https://dl.doubtnut.com/l/_b6pBhBlmB4cR
https://dl.doubtnut.com/l/_3WzvvOi2a3iE

gravitational force between them

B. The nuclear force between two protons

is always greater  than the

electromagnetic force between them

C.The gravitational force between two

protons may be greater than the nuclear

force between them

D. Electromagnetic force between two

protons may be greater than the nuclear

force acting between them


https://dl.doubtnut.com/l/_3WzvvOi2a3iE

Answer: a,b

o Watch Video Solution

76. Figure shows the displacement of a particle
going along the X-axis as a function of time.
The force acting on the particle is zero in the

region

X



https://dl.doubtnut.com/l/_3WzvvOi2a3iE
https://dl.doubtnut.com/l/_ENVhz0hlMuKl

A.AB

B. BC

C.CD

D.DE

Answer: a,c

o Watch Video Solution

77. A particle stays at rest as seen in a frame.

We can conclude that


https://dl.doubtnut.com/l/_ENVhz0hlMuKl
https://dl.doubtnut.com/l/_6gT5eBJDguPM

A. the frame is inertial

B. resultant force on the particle is zero

C.the frame may be inertical but resultant

force on the particle is zero

D. the frame may be non-inertial but there

IS a non zero resultant force

Answer: cd

o Watch Video Solution



https://dl.doubtnut.com/l/_6gT5eBJDguPM

78. If the tension in the cable supporting an

elevator is equal to the weight of the elevator,

the elevator may be

A. going up with unifrom speed

B. going down with unifrom speed

C. going up with increasing speed

D. going down with increasing speed

Answer: a,b

o Watch Video Solution



https://dl.doubtnut.com/l/_ahQ5QesHXSr5

79. If all matter were made of electrically

neutal particles such as neutrons.

A. there would be no force of friction

B. there would be no tension in the string

C. It would not be possible to sit on a chair

D.the earth could not move around the

sun

Answer: a,b,c

o Watch Video Solution



https://dl.doubtnut.com/l/_PvWI6RZ6StIz

80. A cylinder rolls up an inclined plane,
reaches some height, and then rolls down
(without slipping throughout these motions).
The directions of the frictional force acting on

the cylinder are.

A. up the incline while ascending and down

the incline while descending

B. up the incline while ascending as well as

descending .


https://dl.doubtnut.com/l/_PvWI6RZ6StIz
https://dl.doubtnut.com/l/_gIwOIvZVsQet

C.down the incline while ascending and

upto the incline while descending

D. down the incline while ascending as well

as descending

Answer: b

o Watch Video Solution

81. A block of mass m is at rest under the
action of force F against a wall as shown in

figure. Which of the following statement is


https://dl.doubtnut.com/l/_gIwOIvZVsQet
https://dl.doubtnut.com/l/_rMnXPxWviltk

incorrect?

—F

A. F' = mg [where f is the friction force]

B. ' = N [where N is the normal force]

C. F will not produce torque

D. N will not produce torque

Answer: cd

(


https://dl.doubtnut.com/l/_rMnXPxWviltk

| o Watch Video Solution

82. In the figure, a ladder of mass m is shown
leaning against a wall. It is in static
equilibrium making an angle 6 with the
horizontal floor. The coefficient of friction
between the wall and the ladder is p; and that
between the floor and the ladder is usy. the
normal reaction of the wall on the ladder is IV;

and that of the floor is IV,. if the ladder is


https://dl.doubtnut.com/l/_rMnXPxWviltk
https://dl.doubtnut.com/l/_Ahw7Gnie2bVk

about to slip. than

Hy

Ky -

A.pp =0, uy #0 and Nytanf = mg/2

B.uy # 0, us = 0 and Ny tanf = mg/2

mg
1+ pipe

D.u; =0, uy # 0 and N; tanf = %

C.pur # 0,9 #0 and Ny =

Answer: cd



https://dl.doubtnut.com/l/_Ahw7Gnie2bVk

‘ o Watch Video Solution

8. Consider a vehicle going on a horizontal

rod towards east. Neglect any force by the air.

The frictional forces on the vehicle by the road

A.is towards east if the vechicle is moving

with a unifrom velocity

B.is towards east if the vehicle is

accelerating

C. must be towards east


https://dl.doubtnut.com/l/_Ahw7Gnie2bVk
https://dl.doubtnut.com/l/_fhxNwVPAI5ES

D. must be towards west

Answer: b,d

° Watch Video Solution

84. When a bicycle is in motio, the force of
friction exerted by the ground on the two
wheels is such that it acts

A.In the backward direction on the front

wheel and in the forward direction on


https://dl.doubtnut.com/l/_fhxNwVPAI5ES
https://dl.doubtnut.com/l/_U4UnZoOJm2WC

the front wheel and in the forward

direction on the rear wheel when cycle is

being pedalled

B.In the forward direction on the front

wheel and in the backward direction on

the rear wheel

C.In the backward direction on both the

wheels when pedalling is stopped .

D.In the forward direction on both the

wheels


https://dl.doubtnut.com/l/_U4UnZoOJm2WC

Answer: a,c

° Watch Video Solution

85. In the figure, a ladder of mass m is shown
leaning against a wall. It is in static
equilibrium making an angle 6 with the
horizontal floor. The coefficient of friction
between the wall and the ladder is p; and that
between the floor and the ladder is usy. the
normal reaction of the wall on the ladder is IV;

and that of the floor is IV,. if the ladder is


https://dl.doubtnut.com/l/_U4UnZoOJm2WC
https://dl.doubtnut.com/l/_6X9VRZQUfw8Q

about to slip. than

Hy

Ky -

A.pp =0, uy #0 and Nytanf = mg/2

B.uy # 0, us = 0 and Ny tanf = mg/2

mg
1+ pipe

D.u; =0, uy # 0 and N; tanf = %

C.up =0,y # 0 and Ny =

Answer: cd

|


https://dl.doubtnut.com/l/_6X9VRZQUfw8Q

I o Watch Video Solution

86. According to Newton s second law of
motion F' = ma where F'is the force required
to produce an acceleration a in a body of mass
m If a = 0 then F' = 0 no external force is
required to move a body uniformly along a
straight line If a force F' acts on a body for t
seconds the effect of the force is given by
Impulse =F X t =change in linear momentum
of the body

A cricket ball of mass 150g is moving with a


https://dl.doubtnut.com/l/_6X9VRZQUfw8Q
https://dl.doubtnut.com/l/_6HciUcK9dSPj

velocity of 12m /s and is hit by a bat so that
the ball is turned back with a velocity of
20m / s if duration of contact between the ball

and the bat is 0.01sec The impulse of the

force is .
A 74N — s
B.4.8N — s
C.1.2N — s
D.4.7TN — s
Answer: b

| 8


https://dl.doubtnut.com/l/_6HciUcK9dSPj

87. According to Newton s second law of
motion F' = ma where F'is the force required
to produce an acceleration a in a body of mass
m If a = 0 then F' = 0 no external force is
required to move a body uniformly along a
straight line If a force F' acts on a body for t
seconds the effect of the force is given by
Impulse =F X t =change in linear momentum
of the body

Average force exerted by the bat is .


https://dl.doubtnut.com/l/_6HciUcK9dSPj
https://dl.doubtnut.com/l/_inbCnu5ubqIN

A. 480N

B. 120V

C. 1200V

D. 840N

Answer: a

o Watch Video Solution

88. According to Newton s second law of
motion F' = ma where F'is the force required

to produce an acceleration a in a body of mass


https://dl.doubtnut.com/l/_inbCnu5ubqIN
https://dl.doubtnut.com/l/_u1Ehy0ECxUHU

m If a = 0 then F' = 0 no external force is
required to move a body uniformly along a
straight line If a force F' acts on a body for t
seconds the effect of the force is given by
Impulse =F X t =change in linear momentum
of the body

The retardation of the ball is .
A. 1600m / s
B. 320m / s°

C. 3200m / s

D. 160m / s


https://dl.doubtnut.com/l/_u1Ehy0ECxUHU

Answer: C

o Watch Video Solution

89. An impulsive force of 100 N acts on a body

for 1 s What is the change in its linear

momentum ?

A. 10N — s

B.100N — s

C.1000N — s

D.1IN — s


https://dl.doubtnut.com/l/_u1Ehy0ECxUHU
https://dl.doubtnut.com/l/_PgCi9mbVoC82

Answer: b

° Watch Video Solution

90. Friction between any two surfaces in
contact is the force that opposes the relative
motion between them The force of limiting
friction (F) between any two surfaces in
contact is directly proportional to the normal
reaction (R) between them F' o« Ror F' = uR
where p is coefficient of limiting friction If 8 is

angle of friction then y = tan6


https://dl.doubtnut.com/l/_PgCi9mbVoC82
https://dl.doubtnut.com/l/_nJUzlFIGcUV0

A force of 49N is just able to move a block of
wood weighing 10kg on a rough horizontal
surface The coefficient of friction is .

A.0.5

B.4.9

C.10/49

D.49/9.8

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_nJUzlFIGcUV0
https://dl.doubtnut.com/l/_8tjYFFIAN1ma

91. Friction between any two surfaces in
contact is the force that opposes the relative
motion between them The force of limiting
friction (F) between any two surfaces in
contact is directly proportional to the normal
reaction (R) between them FF o« Ror F' = uR
where p is coefficient of limiting friction If 8 is
angle of friction then = tané

The angle of friction in the above question is .

A.34°26°

B.30°


https://dl.doubtnut.com/l/_8tjYFFIAN1ma

C.26°34’

D. 45°

Answer: d

o Watch Video Solution

92. Friction between any two surfaces in
contact is the force that opposes the relative
motion between them The force of limiting
friction (F) between any two surfaces in

contact is directly proportional to the normal


https://dl.doubtnut.com/l/_8tjYFFIAN1ma
https://dl.doubtnut.com/l/_deYCu7u95T0s

reaction (R) between them F' « Ror F = uR
where p is coefficient of limiting friction If 6 is
angle of friction then = tané

A horizontal force of 1.2kg is applied on a
1.5kg block which rests on a horizontal
surface If the coefficient of friction is 0.3 force

of friction is .

A. 0.45kgf

B.1.2kgf

C.1.5kgf

D.0.3kgf


https://dl.doubtnut.com/l/_deYCu7u95T0s

Answer: a

° Watch Video Solution

93. Friction between any two surfaces in
contact is the force that opposes the relative
motion between them The force of limiting
friction (F) between any two surfaces in
contact is directly proportional to the normal
reaction (R) between them F' o« Ror F' = uR
where p is coefficient of limiting friction If 8 is

angle of friction then y = tan6


https://dl.doubtnut.com/l/_deYCu7u95T0s
https://dl.doubtnut.com/l/_op16nre6lj1M

The acceleration produce in the block in the

above question is .

A. 9.8ms 2

B.0.3ms 2

C.1.5ms 2

D. 4.9ms 2

Answer: d

° View Text Solution

Integer Type Questions


https://dl.doubtnut.com/l/_op16nre6lj1M

1. A ship of mass 3 x 10"kg initially at rest, is
pulled by a force of 5 x 10°N through a
distance of 3m. Assuming that the resistance
due to water is negligible, the speed of the
ship is:

A.1.5m /sec

B. 60 /sec

C.0.1m /sec

D.5m /sec


https://dl.doubtnut.com/l/_nFas6BYPXTpD

Answer: C

o Watch Video Solution

2. A block is released from top of a smooth
inclined plane It reaches the bottom of the
plane in 1/2s The time taken (in second) by the

body to cover Ist half of inclined plane is .

o Watch Video Solution



https://dl.doubtnut.com/l/_nFas6BYPXTpD
https://dl.doubtnut.com/l/_PlqpbZ8qsIZp

3. Two bodies of masses 3kg and 2kg are
connected by a spring balance Two forces of
10N and 5N are applied on the blocks as
shown The reading of the spring balance (in

newton) would be

10N

—» 5N

o Watch Video Solution



https://dl.doubtnut.com/l/_XwlYQIGb7XRc

4. A block weighing 4N is supported by two
ropes Once rope is horizontal and the other
makes an angle of 30° with the ceilling The
tension (in newton) in the rope attached to

the ceilling is .

o Watch Video Solution

5. A chain consisting of 5 links each of mass
0.1kg is lifted vertically with a constant

acceleration of 2m /s® as shown in The force


https://dl.doubtnut.com/l/_wAiZanhs92ZF
https://dl.doubtnut.com/l/_jx2AVSqbJUAm

of interaction (in newton) between the top

link and the link immediately below it will be

Take g = 10m /s”



https://dl.doubtnut.com/l/_jx2AVSqbJUAm

I O Watch Video Solution

6. Two masses A and B of mass 15kg and 6kg
are connected by a string passing over a
friction pulley fixed at the corner of a table as
shown in The coefficient of friction between A
and table is 0.3 the minimum mass (in kg) of

that must be placed on A to prevent it from


https://dl.doubtnut.com/l/_jx2AVSqbJUAm
https://dl.doubtnut.com/l/_Zy2yduqBAlVU

moving is

o Watch Video Solution

7. One end of a massless rope, which passes
over a massless and frictionless pulley P is tied
to a hook C while the other end is free.

Maximum tension that the rope can bear is


https://dl.doubtnut.com/l/_Zy2yduqBAlVU
https://dl.doubtnut.com/l/_irsBwRy4HqJp

360 N. With what value of maximum safe
acceleration (in ms_2) can a man of 60kg

climb on the scope?

o Watch Video Solution



https://dl.doubtnut.com/l/_irsBwRy4HqJp

Assertion- Reason Type Questions

1. Assertion : A person receive more injury
when he falls from a height on a concrete
pavement than when he falls from the same
hight on a bed of sand

Reason : The force exerted on the person by
the concrete pavement is more than that

exerted by the bed of sand .

A. If both, Assertion and Reason are true

and the Reason is the correct


https://dl.doubtnut.com/l/_KYZbNt8cDvlz

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_KYZbNt8cDvlz
https://dl.doubtnut.com/l/_z9S2s9uowox8

2. Assertion : Slope of momentum - time graph

gives acceleration

Reason : Acceleration is given by rate of

change of momentum .

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion


https://dl.doubtnut.com/l/_z9S2s9uowox8

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d

o Watch Video Solution

3. Assertion : The work done in bringing a
body down from the top to the base along a
frictionless inclined plane is the same as the

work done in bringing it down along the


https://dl.doubtnut.com/l/_z9S2s9uowox8
https://dl.doubtnut.com/l/_LII17x57yEjE

vertical side ..

Reason : The gravitational force on the body

along the inclined plane is the same as that

along the vertical side.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion


https://dl.doubtnut.com/l/_LII17x57yEjE

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: c

o Watch Video Solution

4. Assertion: A rocket moves forward by
pushing the surrounding air backwards.

Reason: It derives the necessary thrust to


https://dl.doubtnut.com/l/_LII17x57yEjE
https://dl.doubtnut.com/l/_itRRlta6TYJX

move forward according to Newton's third law

of motion.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false


https://dl.doubtnut.com/l/_itRRlta6TYJX

D. If both, Assertion and Reason are false

Answer: d

° Watch Video Solution

5. Assertion : No force is required to move a
body unifromly along a straight line
Reason : Because F' = ma = m(0) = 0.

A. If both, Assertion and Reason are true

and the Reason is the correct


https://dl.doubtnut.com/l/_itRRlta6TYJX
https://dl.doubtnut.com/l/_nw6cj0uiS8Wk

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_nw6cj0uiS8Wk
https://dl.doubtnut.com/l/_UW1lvuWylqoK

6. Assertion : Arocket in flight is an illustration

of projectile

Reason : Because roket is not projected with

some initial veloctity .

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion


https://dl.doubtnut.com/l/_UW1lvuWylqoK

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d

o Watch Video Solution

7. Assertion : A body droped from a given
height and another body projected horizontal
from the same height strike the ground

simultaneously


https://dl.doubtnut.com/l/_UW1lvuWylqoK
https://dl.doubtnut.com/l/_mIRhX9H9kRmr

Reason : Because horizontal velocity has no

effect in the vertical direction .

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false


https://dl.doubtnut.com/l/_mIRhX9H9kRmr

D. If both, Assertion and Reason are false

Answer: a

° Watch Video Solution

8. Assertion : A body can be at rest even when
it is under the action of may number of
external forces

Reason : Because vector sum of the all

external forces is zero .


https://dl.doubtnut.com/l/_mIRhX9H9kRmr
https://dl.doubtnut.com/l/_r10o8FGYzTR4

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: a


https://dl.doubtnut.com/l/_r10o8FGYzTR4

° Watch Video Solution

9. Assertion: Friction is a self-adjusting force.

Reason: Friction does not depend upon mass

of the body

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation


https://dl.doubtnut.com/l/_r10o8FGYzTR4
https://dl.doubtnut.com/l/_QYXMXOSyo95b

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d

o Watch Video Solution

10. Assertion : The value of dynamic friction is

less than the limiting friction.


https://dl.doubtnut.com/l/_QYXMXOSyo95b
https://dl.doubtnut.com/l/_sAZOQReDRD9K

Reason : Once the motion has started, the

inertia of rest has been overcome.

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false


https://dl.doubtnut.com/l/_sAZOQReDRD9K

D. If both, Assertion and Reason are false

Answer: a

° Watch Video Solution

11. Assertion : Force of friction depends on the
actual area of contact
Reason : Smoother the surfaces of contact

smaller is opposition to motion .


https://dl.doubtnut.com/l/_sAZOQReDRD9K
https://dl.doubtnut.com/l/_TYRshsBdotex

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d


https://dl.doubtnut.com/l/_TYRshsBdotex

o Watch Video Solution

12. Assertion : Thrust on a rocket depends only
on velocity of exhaust gases Rate of decrease
of mass is irrelevant

Reason : Larger the velocity greater is the

thrust .

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion


https://dl.doubtnut.com/l/_TYRshsBdotex
https://dl.doubtnut.com/l/_JO1LqFgwJTVv

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_JO1LqFgwJTVv

13. Assertion : A horse cannot run a cart in
empty space
Reason : A cart runs only on account of
reaction of the ground on the feet of the
horse .
A. If both, Assertion and Reason are true
and the Reason is the correct
explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation


https://dl.doubtnut.com/l/_b10JnDIZnXmD

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: a

o Watch Video Solution

14. Assertion : A force of 1kg f produces an
acceleration of 1m /s® in a body of mass 1kg

Reason : It follows froma = f/m.


https://dl.doubtnut.com/l/_b10JnDIZnXmD
https://dl.doubtnut.com/l/_peoa3rTJrikX

A. If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d


https://dl.doubtnut.com/l/_peoa3rTJrikX

o Watch Video Solution

15. Assertion : A ball of mass 100g hits a bat
with a speed of 72km /hr and bounces back
with the same speed in one second The force
exerted by the bat on the ball is 4N

Reason : It follows from F' = ma .

A. If both, Assertion and Reason are true
and the Reason is the correct

explanation of the Assertion


https://dl.doubtnut.com/l/_peoa3rTJrikX
https://dl.doubtnut.com/l/_dJvyfg9cqQBP

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_dJvyfg9cqQBP

16. Assertion : The maximum speed with which
a vehicle can go round a level curve of
diameter 20m without skidding is /10m /s
given u = 0.1

Reason : If follows from ‘upsilon le sqrt(mu r g)

A.If both, Assertion and Reason are true
and the Reason is the correct

explanation of the Assertion


https://dl.doubtnut.com/l/_MkBdS34iN0wl

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_MkBdS34iN0wl

17. Assertion : Centripetal and centrifugal

forces always cancle eachother

Reason : The is because the two forces act on

different bodies .

A.If both, Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion

B. If both, Assertion and Reason are true

but Reason is not a correct explanation

of the Assertion


https://dl.doubtnut.com/l/_x9tMqwSRWaLc

C.If Assertion is ture but the Reason is

false

D. If both, Assertion and Reason are false

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_x9tMqwSRWaLc

