
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

MOTION

Solved Example

1. A particle moves in a plane such that its coordinates changes with time

as  and , where a and b are constants. Find the position

vector of the particle and its direction at any time t.

A. 

B. 

C. 

D. 

x = at y = bt

(a) î + (bt) ĵ

(at) î + (b) ĵ

(at) î + (bt) ĵ

(a) î + (b) ĵ

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5ymi1cNHt6h2


Answer: C

Watch Video Solution

2. An object moves from position (3,4) to (6,5) in the xy-plane. Find the

magnitude and direction of displacement vector of the particle.

Watch Video Solution

3. A particle moves in xy-plane from position (1m,2m) to (3m,4m) in 2s.

Find the magnitude and direction of average velocity.

A.  , 

B.  , 

C.  , 

D.  , 

Answer: D

√2ms− 1 60∘

√5ms− 1 45∘

√12ms− 1 45∘

√2ms− 1 45∘

https://dl.doubtnut.com/l/_5ymi1cNHt6h2
https://dl.doubtnut.com/l/_V0wc2VX2JYTy
https://dl.doubtnut.com/l/_TWAiwNm04kH1


Watch Video Solution

4. Position vector of a particle is given as 

 where t is in second and the coe�cients have the proper

units, for r to be in metres. 

(i) Find instantaneous velocity v(t) of the particle. 

(ii) Find magnitude and direction of v(t) at 

Watch Video Solution

r = 2tî + 3t2 ĵ

t = 2s

5. Velocity of a particle changes from  to 

2s. Find magnitude and direction of average acceleration.

Watch Video Solution

(3 î + 4ĵ)m/s (6 î + 5ĵ)m/s

6. The position of a particle is given by 

  r = 3tî + 2t2 ĵ + 8k̂

https://dl.doubtnut.com/l/_TWAiwNm04kH1
https://dl.doubtnut.com/l/_kd1QeTKkgaSL
https://dl.doubtnut.com/l/_zw0MfuiWbv9m
https://dl.doubtnut.com/l/_4APWwDZcNmsZ


where, t is in seconds and the coe�cients have the proper units for r to

be in meters. 

(i) Find v (t) and a(t) of the particles. 

(ii) Find the magnitude and direction of v(t) and a(t) at .

Watch Video Solution

t = 1s

7. A particle starts from origin at  with a velocity of  and

moves in xy-plane under the action of a force which produces a constant

acceleration of . Find the y-coordinate of the particle at

the instant its x-coordinate is 180 m.

Watch Video Solution

t = 0 15 îms− 1

15 î + 20ĵms− 2

8. An object has a velocity,  at time . It

undergoes a constant acceleration  for 4s. Then  

(i) Find the coordinates of the object if it is at origin at   

(ii) Find the magnitude of its velocity at the end of 4s.

v = (2 î + 4ĵ)ms− 1 t = 0s

a = ( î − 3ĵ)ms− 2

t = 0

https://dl.doubtnut.com/l/_4APWwDZcNmsZ
https://dl.doubtnut.com/l/_i8T4v6WHIYTq
https://dl.doubtnut.com/l/_A4j6NlvAetPr


A.  ,  , 

B.  ,  , 

C.  ,  , 

D.  ,  , 

Answer: D

Watch Video Solution

10cm 8m ⇒ v = 6 î − 8ĵ

16cm 18m ⇒ v = 6 î − 8ĵ

16cm 8m ⇒ v = 2 î − 8ĵ

16cm 8m ⇒ v = 6 î − 8ĵ

9. A body is projected with a velocity of  in a direction making an

angle of  with the horizontal. Determine its (i) position after 0.5 s and

(ii) the velocity after .

A.  ,  ,  , 

B.  ,  ,  , 

C.  ,  ,  , 

D.  ,  ,  , 

20ms− 1

60∘

0.5s

15m 7.43m 10ms− 1 12.42ms− 1

5m 6.43m 10ms− 1 12.42ms− 1

5m 7.43m 10ms− 1 12.42ms− 1

15m 7.43m 10ms− 1 1.42ms− 1

https://dl.doubtnut.com/l/_A4j6NlvAetPr
https://dl.doubtnut.com/l/_d96I5y1xV8fJ


Answer: C

Watch Video Solution

10. A stone is thrown with a speed of  at an angle of projection 

. Find its height above the point of projection when it is at a

horizontal distance of 3m from the thrower ? (Take )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10ms− 1

60∘

g = 10ms− 2

2.396m

3.396m

4.396m

5.396m

https://dl.doubtnut.com/l/_d96I5y1xV8fJ
https://dl.doubtnut.com/l/_Gx2MUazjNP1c


11. A cricket ball is thrown at a speed of  in a direction  above

the horizontal. Calculate the time taken by the ball to return to the same

level.

Watch Video Solution

28ms− 1 30∘

12. Assume that a ball is kicked at an angle of  with the horizontal, so

if the horizontal component of its velocity is , determine its

maximum height.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60∘

19.6ms− 1

58.8m

40m

120m

60m

https://dl.doubtnut.com/l/_Czn7jLSe7ZK8
https://dl.doubtnut.com/l/_lFcWKj4fBRre


13. An object is projected with a velocity of  at an angle of 

with the horizontal. Determine the horizontal range covered by the

object.

Watch Video Solution

30ms− 1 60∘

14. A projectile has a range of  and reaches a maximum height of

. Find the angle at which the projectile is �red.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

40m

10m

55∘

45∘

60∘

65∘

https://dl.doubtnut.com/l/_rLwYVhgiCWcW
https://dl.doubtnut.com/l/_nlXOiJFCxwTU
https://dl.doubtnut.com/l/_3rGPOWOQRh8E


15. Find the angle of projection of a porjectile for which for horizontal

range and maximum height are equal.

Watch Video Solution

16. There are two angles of projection for which the horizontal range is

the same. Show that the sum of the maximum heights for these two

angles is independent of the angle of projection.

Watch Video Solution

17. Prove that the maximum horizontal range is four times the maximum

height attained by the projectile, when �red at an inclination so as to

have maximum horizontal range.

Watch Video Solution

https://dl.doubtnut.com/l/_3rGPOWOQRh8E
https://dl.doubtnut.com/l/_3GpHoIes5sXz
https://dl.doubtnut.com/l/_MqTRiK8VZmyR


18. A football is kicked at an angle of  with the vertical, so if the

horizontal component of its velocity is , determine its maximum

height.

Watch Video Solution

30∘

20ms− 1

19. A bomb is released from an aeroplane �ying at a speed of 

in the horizontal direction  above the ground. At what horizontal

distance from the initial position of areoplane it strikes the ground.

Watch Video Solution

720km/h

8000m

20. A body is thrown horizontally from the top of a tower and strikes the

ground after three seconds at an angle of  with the horizontal. Find

the height of the tower and the speed with which the body was

projected. (Take )

Watch Video Solution

45∘

g = 9.8m/s2

https://dl.doubtnut.com/l/_rCG4iZ4V96Gw
https://dl.doubtnut.com/l/_JPQgDZ7s5mWf
https://dl.doubtnut.com/l/_PNoseVXnS9LQ


21. A body is thrown horizontally from the top of a tower and strikes the

ground after three seconds at an angle of  with the horizontal. Find

the height of the tower and the speed with which the body was

projected. (Take )

Watch Video Solution

45∘

g = 9.8m/s2

22. A projectile is �red horizontally with velocity of 98 m/s from the top

of a hill 490 m high. Find 

(a) the time taken by the projectile to reach the ground, 

(b) the distance of the point where the particle hits the ground from

foot of the hill and 

https://dl.doubtnut.com/l/_PNoseVXnS9LQ
https://dl.doubtnut.com/l/_GH69DPfLixdF
https://dl.doubtnut.com/l/_Dgm9Kg8Tvtlq


(c) the velocity with which the projectile hits the ground. 

.

Watch Video Solution

(g = 9.8m/s2)

23. A boy playing on the roof of a  high building throws a ball with a

speed of  at an angle of  with the horizontal. How far from

the throwing point will the ball be at the height of  from the ground

? 

Watch Video Solution

10m

10m/s 30( ∘ )

10m

[g = 10m/s2, sin 30∘ = , cos 30∘ = ]
1

2

√3

2

https://dl.doubtnut.com/l/_Dgm9Kg8Tvtlq
https://dl.doubtnut.com/l/_HOEp6kaTpCNG


Check Point 4.1

24. A boy standing on the top of a tower 36 m high has a throw a packet

to his friend standing on the ground 48 m horizontally away. If the

throws a packet directly aiming the friend with a speed of , how

short will be packet fall ?

Watch Video Solution

10ms− 1

1. The x and y components of a position vector P have numerical values 5

and 6 respectively. Direction and magnitude of vector P are

A.  and 

B.  and 

C.  and 8

D.  and 9

tan− 1( )
6

5
√61

tan− 1( )
5

6
√61

60∘

30∘

https://dl.doubtnut.com/l/_HOEp6kaTpCNG
https://dl.doubtnut.com/l/_SHm334mYyjNl
https://dl.doubtnut.com/l/_LunBMOtwtRNM


Answer: A

Watch Video Solution

2. An object moves from position (6,8) to (12,10) in the x-y plane.

Magnitude and direction of displacement is

A.  and 

B.  and 

C. 10 and 

D.  and 

Answer: A

Watch Video Solution

√40 18.43∘

√40 61.56∘

53∘

√244 53∘

3. A particle moves in xy-plane from position (2m, 4m) to (6m,8m) is 2s.

Magnitude and direction of average velocity is

https://dl.doubtnut.com/l/_LunBMOtwtRNM
https://dl.doubtnut.com/l/_6ibTfSLOO0ql
https://dl.doubtnut.com/l/_CUJ84CjcyAQF


A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

√2ms− 1 45∘

2√2ms− 1 45∘

4√2ms− 1 30∘

3√2ms− 1 60∘

4. The distance travelled by an object along the axes are iven by

. The initial velocity of the particle is .

A. 10 units

B. 12 units

C. 5 units

D. 2 units

Answer: C

x = 2t2, y = t2 − 4t, z = 3t − 5

https://dl.doubtnut.com/l/_CUJ84CjcyAQF
https://dl.doubtnut.com/l/_Wp0fOUp3aCww


Watch Video Solution

5. A particle moves along the positive branch of the curve  where 

 and y are measured in metres and t in second. At , the

velocity of the particle is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y =
x2

2

x = , x
t2

2
t = 2s

2 î − 4ĵms− 1

4 î + 2ĵms− 1

2 î + 4ĵms− 1

4 î − 2ĵms− 1

6. The position vector of a particle is   

The velocity of the particle is

r = a sinωtî + a cos ωtĵ

https://dl.doubtnut.com/l/_Wp0fOUp3aCww
https://dl.doubtnut.com/l/_sTNgtp7rzHXr
https://dl.doubtnut.com/l/_T5PcJOTdHR9B


A. parallel to position vecor

B. perpendicular to position vector

C. directed towards origin

D. directed awa from the origin

Answer: B

Watch Video Solution

7. The position vector of an object at any time t is given by

. Its velocity along y-axis has the magnitude

A. 6t

B. 6

C. 0

D. 9

Answer: B

3t2 î + 6thayj + k̂

https://dl.doubtnut.com/l/_T5PcJOTdHR9B
https://dl.doubtnut.com/l/_JrAfzYPXcnj2


Watch Video Solution

8. The height  and distance  along the horizontal plane of a projectile

on a certain planet are given by  and . The

velocity with which the projectile is projected is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y x

x = 6tm y = (8t2 − 5t2)m

8ms− 1

9ms− 1

10ms− 1

(10/3)ms− 1

9. The co-ordinates of a moving particle at any time t are given by

The speed of the particle isx = ct2 and y = bt2

https://dl.doubtnut.com/l/_JrAfzYPXcnj2
https://dl.doubtnut.com/l/_ZE49MrgLz4HH
https://dl.doubtnut.com/l/_8BgYJAnNMZYD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2t√c2 + b2

2t

√c2 + b2

t√c2 + b2

t

√c2 + b2

10. The coordinates of a moving particle at any time t are given by,

 and . Acceleration of the particle is given by

A. 

B. 

C. 

D. 

Answer: B

x = 2t3 y = 3t3

468t

t√468

234t2

t√234

https://dl.doubtnut.com/l/_8BgYJAnNMZYD
https://dl.doubtnut.com/l/_QAZiEyVFnCkz


Watch Video Solution

11. The position of a particle moving in the xy plane at any time t is given

by  metres,  metres. Select the correct

statement about the moving particle from the following

A. The acceleration of the particle is zero at 

B. The velocity of the particle is zero at 

C. The velocity of the particle is zero at 

D. The velocity and acceleration of the particle are zero

Answer: C

Watch Video Solution

x = (3t2 − 6t) y = (t2 − 2t)

t = 0s

t = 0s

t = 1s

12. A particle's velocity changes from  in to 

 in 2s. Its average acceleration in  is

(2Î + 3ĵ)ms− 1

(3 î − 2ĵ)ms− 1 ms− 2

https://dl.doubtnut.com/l/_QAZiEyVFnCkz
https://dl.doubtnut.com/l/_gd0UKTghX2kT
https://dl.doubtnut.com/l/_J4KZoSV5knEM


A. 

B. 

C. zero

D. 

Answer: D

Watch Video Solution

−( î + 5ĵ)

( î + 5ĵ)/2

( î − 5ĵ)/2

13. A particle has an initial velocity of  and an acceleration of 

. Its speed after 10s is

A. 10 units

B. 7 units

C.  units

D. 8.5 units

Answer: A

4 î + 3ĵ

0.4 î + 0.3ĵ

7√2

https://dl.doubtnut.com/l/_J4KZoSV5knEM
https://dl.doubtnut.com/l/_s3n58pjF5toQ


Watch Video Solution

14. A body lying initially at point (3,7) starts moving with a constant

acceleration of . Its position after 3s is given by the coordinates

A. (7,3)

B. (7,18)

C. (21,7)

D. (3,7)

Answer: C

Watch Video Solution

4 î

15. The initial position of an object at rest is given by . It moves

with constant acceleration and reaches to the position  after 4s.

What is its acceleration ?

3 î − 8ĵ

2 î + 4ĵ

https://dl.doubtnut.com/l/_s3n58pjF5toQ
https://dl.doubtnut.com/l/_D48c3BRb75gP
https://dl.doubtnut.com/l/_LGTPIbFlQU5j


Check Point 4.2

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− î + ĵ
1

8

3

2

2 î − ĵ
1

8

− î + 8ĵ
1

2

8 î − ĵ
3

2

1. At the top of the trajectory of a projectile, the directions of its velocity

and acceleration are

A. parallel to each other

B. antiparallel to each other

C. inclined to each other at an angle of 45∘

https://dl.doubtnut.com/l/_LGTPIbFlQU5j
https://dl.doubtnut.com/l/_4gjz5hnfAF6x


D. perpendicular to each other

Answer: D

Watch Video Solution

2. At the top of the trajectory of a projectile, the directions of its velocity

and acceleration are

A. maximum

B. minimum

C. zero

D. g

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_4gjz5hnfAF6x
https://dl.doubtnut.com/l/_e9NNAuWoJu0g


3. In the motion of a projectile freely under gravity, its

A. total mechanical energy is conserved

B. momentum is conserved

C. mechanical energy and momentum both are conserved

D. None is conserved

Answer: A

Watch Video Solution

4. When a stone is projected which remains constant?

A. Angular momentum

B. Linear momentum

C. Vertical component of velocity

D. Horizontal component of velocity

https://dl.doubtnut.com/l/_ykKOYWvtQXyA
https://dl.doubtnut.com/l/_TFTfS7idMiQr


Answer: D

Watch Video Solution

5. A stone is projected with speed of  at an angle of  with the

horizontal. The speed of the stone at highest point of trajectory is

A. 

B. 

C. 

D. cannot �nd

Answer: B

Watch Video Solution

50ms− 1 60∘

75ms− 1

25ms− 1

50ms− 1

6. A football player throws a ball with a velocity of 50 metre/sec at an

angle 30 degrees from the horizontal. The ball remains in the air for

https://dl.doubtnut.com/l/_TFTfS7idMiQr
https://dl.doubtnut.com/l/_uQgs7PA29WeB
https://dl.doubtnut.com/l/_Kll0iozAstYX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(g = 10m/s2)

2.5s

1.25s

5s

0.625s

7. A particle is projected with a velocity of  at an angle of  to

the horizontal. The particle hits the horizontal plane again during its

journey. What will be the time of impact ?

A. 

B. 

C. 

20ms− 1 60∘

3.53s

2.4s

1.7s

https://dl.doubtnut.com/l/_Kll0iozAstYX
https://dl.doubtnut.com/l/_okgAzopcgq1o


D. 1s

Answer: A

Watch Video Solution

8. If 2 balls are projected at angles  and  and the maximum

heights reached are same, what is the ratio of their initial velocities ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘ 60∘

√2: √3

√3: √2

3: 2

2: 3

https://dl.doubtnut.com/l/_okgAzopcgq1o
https://dl.doubtnut.com/l/_ARSpZF1tE08F


9. If the initial velocity of a projectile be doubled, keeping the angle of

projection same, the maximum height reached by it will

A. remain the same

B. be doubled

C. become four times

D. be halved

Answer: C

Watch Video Solution

10. For a projectile, the ratio of maximum height reached to the square

of �ight time is 

A. 

B. 

C. 

(g = 10ms− 2)

5: 4

5: 2

5: 1

https://dl.doubtnut.com/l/_XXwkyYPcYLpa
https://dl.doubtnut.com/l/_yURpWVS9X2cw


D. 

Answer: A

Watch Video Solution

10: 1

11. A particle is projected from ground with speed u and at an angle 

with horizontal. If at maximum height from ground, the speed of particle

is  times of its initial velocity of projection, then �nd its maximum

height attained.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

1/2

u2

g

2u2

g

u2

2g

3u2

8g

https://dl.doubtnut.com/l/_yURpWVS9X2cw
https://dl.doubtnut.com/l/_CXyv7hkQ0ALi


12. A projectile, thrown with velocity  at an angle  to the horizontal,

has a range R. it will strike a vertical wall at a distance  from the

point of projection with a speed of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v0 α

R/2

v0

v0 sinα

v0 cosα

√
gR

2

13. A particle is projected at an angle of  with a velocity of .

The horizontal range will be (Take, 

A. 

B. 

45∘ 9.8ms− 1

g = 9.8ms− 2)

9.8m

4.9m

https://dl.doubtnut.com/l/_MBSzzTUxrwoy
https://dl.doubtnut.com/l/_GjtCaW8TK3Jy


C. 

D. 

Answer: A

Watch Video Solution

9.8

√2

9.8√2

14. Two projectiles are �red from the same point with the same speed at

angles of projection  respectively. Which one of the

following is true?

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

60∘ and 30∘

RA = RB

HB = 3HA

TB = √3TA

https://dl.doubtnut.com/l/_GjtCaW8TK3Jy
https://dl.doubtnut.com/l/_tLY51TLlRoxz


15. A projectile �red with initial velocity u at some angle  has a range R .

If the initial velocity be doubled at the same angle of projection, then the

range will be

A. 2R

B. 

C. R

D. 4R

Answer: D

Watch Video Solution

θ

R/2

16. An object is thrown along a direction inclined at an angle of  with

the horizontal direction. The horizontal range of the particle is equal to

A. vertical height

45∘

https://dl.doubtnut.com/l/_tLY51TLlRoxz
https://dl.doubtnut.com/l/_nQGuaH0KE9oO
https://dl.doubtnut.com/l/_vowftJw1SJEy


B. twice the vertical height

C. thrice the vertice height

D. four times the vertical height

Answer: D

Watch Video Solution

17. An object is projected at an angle of  with the horizontal. The

horizontal range and the maximum height reached will be in the ratio.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘

1: 2

2: 1

1: 4

4: 1

https://dl.doubtnut.com/l/_vowftJw1SJEy
https://dl.doubtnut.com/l/_br1tPcSNoOw8


18. The horizontal range of a projectile is  times its maximum height.

Its angle of projection will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4√3

60∘

37∘

30∘

45∘

19. A ball is projected with a velocity  at angle  to the

horizontal. The time interval after which the velocity vector will make an

angle  to the horizontal is (Take, 

A. 5s

20√3ms− 1 60∘

30∘ g = 10ms− 2)

https://dl.doubtnut.com/l/_br1tPcSNoOw8
https://dl.doubtnut.com/l/_NuQ08FEkKuMx
https://dl.doubtnut.com/l/_veZerhXQwwpy


B. 2s

C. 1s

D. 3s

Answer: B

Watch Video Solution

20. A projectile is thrown with a velocity of  at an angle of 

with horizontal. The interval between the moments when speed is

 is (Take, 

A. 1s

B. 3s

C. 2s

D. 4s

Answer: C

10ms− 1 60∘

√5gm/s g = 10ms− 2)

https://dl.doubtnut.com/l/_veZerhXQwwpy
https://dl.doubtnut.com/l/_Ore5r2KxE33A


Check Point 4.3

Watch Video Solution

1. A bomb is dropped from an aeroplane moving horizontally at constant

speed. When air resistance is taken into consideration, the bomb

A. falls on the earth exactly below the aeroplane

B. falls on the earth behind the aeroplane

C. falls on the earh ahead of the aeroplane

D. �ies with the aeroplane

Answer: A

Watch Video Solution

2. A body is projected horizontally with a velocity of  from the top

of a high tower. The velocity of the body after 0.7 is nearly (Take,

4ms− 1

https://dl.doubtnut.com/l/_Ore5r2KxE33A
https://dl.doubtnut.com/l/_cXqXNLfpDlIF
https://dl.doubtnut.com/l/_whnmpmzZ4tso


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g = 10ms− 2)

10ms− 1

8ms− 1

19.2ms− 1

11ms− 1

3. A particle is projected horizontally will speed  from the top of

a tower. After what time velocity of particle will be at  angle from

initial direction of projection.

A. 1s

B. 2s

C. 3s

20ms− 1

45∘

https://dl.doubtnut.com/l/_whnmpmzZ4tso
https://dl.doubtnut.com/l/_GyWcLXyH7OvJ


D. 4s

Answer: B

Watch Video Solution

4. An aeroplane is travelling at a height of 2000 m from the ground. The

aeroplane, when at a point P, drops a bomb to hit a stationary target Q

on the ground. In order that the bomb hits the target, what angle  must

the line PQ make with the vertical?   

θ

[g = 10ms− 2]

https://dl.doubtnut.com/l/_GyWcLXyH7OvJ
https://dl.doubtnut.com/l/_ZMiGe1xi8t54


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

45∘

30∘

60∘

90∘

5. An aeroplane is �ying at a constant height of 1960 m with speed

 above the ground towards point directly over a person

struggling in �ood water. At what angle of sight with the vertical should

be pilot release a survival kit if it is to reach the person in water ?

A. 

B. 

C. 

600kmh− 1

(g = 9.8ms− 2)

45∘

30∘

60∘

https://dl.doubtnut.com/l/_ZMiGe1xi8t54
https://dl.doubtnut.com/l/_7ZQY5ZeuyvpI


D. 

Answer: C

Watch Video Solution

90∘

6. A bomber moving horizontally with  drops a bomb which

strikes ground in 10s. The angle of strike with horizontal is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

500m/s

tan− 1( )
1

5

60∘

45∘

tan− 1(5)

https://dl.doubtnut.com/l/_7ZQY5ZeuyvpI
https://dl.doubtnut.com/l/_GnTerWDEDWRM


7. A ball is projected horizontal from the top of a tower with a velocity .

It will be moving at an angle of  with the horizontal after time.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v0

60∘

v0

√3g

√3v0

g

v0

g

v0

g

8. An aeroplane is �ying in a horizontal direction with a velocity

 at a height of 1960 m. When it is vertically above the point A

on the ground, a body is dropped from it. The body strikes the ground at

point B. Calculate the distance AB.

A. 

600km/h

3.33km

https://dl.doubtnut.com/l/_PukMmRlGDWmW
https://dl.doubtnut.com/l/_r2CR8CDpZjHn


B. 

C. 

D. 

Answer: A

Watch Video Solution

4.33km

5.33km

6.33km

9. A man standing on a hill top projects a stone horizontally with speed

 as shown in �gure. Taking the co-ordinate system as given in the

�gure. Find the co-ordinates of the point where the stone will hit the hill

v0

https://dl.doubtnut.com/l/_r2CR8CDpZjHn
https://dl.doubtnut.com/l/_jO3dDgL8Fcr6


surface. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( , − )
2v2

0 tan θ

g

2v2
0 tan2 θ

g

( , − )
2v2

0

g

2v2
0 tan2 θ

g

( , − )
2v2

0 tan θ

g

2v2
0

g

( , − )
2v2

0 tan2 θ

g

2v2
0 tan θ

g

https://dl.doubtnut.com/l/_jO3dDgL8Fcr6
https://dl.doubtnut.com/l/_M3oMFKRcK7MO


A. Taking it together

10. A ball is dropped from a height of 49 m. The wind is blowing

horizontally. Due to wind a constant horizontal acceleration is provided

to the ball. Choose the correct statement (s).

A. Path of the ball is circular one

B. Path of the ball is a curved one

C. The time taken by the ball to reach the ground is 3.16 s

D. Actual distance travelled by the ball is less than 49m

Answer: C

Watch Video Solution

1. In a two dimensional motion,instantaneous speed  is a positive

constant.Then which of the following are necessarily true?

A. The average velocity is not zero at any time

v0

https://dl.doubtnut.com/l/_M3oMFKRcK7MO
https://dl.doubtnut.com/l/_685qeI5NJHKQ


Taking it together

B. Average acceleration must always vanish

C. Displacements in equal time intervals are equal

D. Equal path lengths are traversed in equal intervals

Answer: D

Watch Video Solution

1. In a two dimensional motion,instantaneous speed  is a positive

constant.Then which of the following are necessarily true?

A. The acceleration of the particle is zero

B. The acceleration of the particle is bounded

C. The acceleration of the particle is necessarily in the plane of

motion

v0

https://dl.doubtnut.com/l/_685qeI5NJHKQ
https://dl.doubtnut.com/l/_NHcA57zF8zOz


D. The particle must be undergoing a uniform circular motion.

Answer: C

Watch Video Solution

2. A particle velocity changes from  to 

in 2s. If its mass is 1kg, the acceleraton  is

A. 

B. 

C. zero

D. 

Answer: B

Watch Video Solution

(2 î − 3ĵ)ms− 1 (3 î − 2ĵ)ms− 1

(ms− 2)

−( î + ĵ)

( î + ĵ)/2

( î − ĵ)/2

https://dl.doubtnut.com/l/_NHcA57zF8zOz
https://dl.doubtnut.com/l/_Z8onkhiSYNi2


3. Figure shows four paths for a kicked football. Ignoring the e�ects of

air on the �ight, rank the paths according to the initial horizontal

velocity component, highest �rst. 

.

A. 1,2,3,4

B. 2,3,4,1

C. 3,4,1,2

D. 4,3,2,1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_P0dg5SJ8ZOKv
https://dl.doubtnut.com/l/_OOrDeC8RMmlI


4. Which of the following is the graph between the height (h) of a

projectile and time (t), when it is projected from the ground

A. 

B. 

C. 

D. 

Answer: C

https://dl.doubtnut.com/l/_OOrDeC8RMmlI


Watch Video Solution

5. Which of the following is the altitude-time graph for a projectile

thrown horizontally from the top of the tower

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_OOrDeC8RMmlI
https://dl.doubtnut.com/l/_zUFj0c7UTbMu


Answer: D

Watch Video Solution

6. Two projectiles  and  are thrown from the same point with

velocities  and  respectively. If  is thrown at an angle  with

horizontal.What is the inclination of .when their ranges are the same?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A B

v
v

2
B 45∘

A

sin− 1( )
1

4

sin− 1( )
1

2

1

4

2 sin− 1( )
1

4

sin− 1( )
1

2

1

8

https://dl.doubtnut.com/l/_zUFj0c7UTbMu
https://dl.doubtnut.com/l/_aIQHeZ7JOY5a


7. Two stones having di�erent masses  and  are projected at an

angle  and  with same speed from same point. The ratio of

their maximum heights is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m1 m2

α (90∘ − α)

1: 1

1: tanα

tanα : 1

tan2 α : 1

8. A projectile is thrown at an angle  with the horizontal and its range is

. It is then thrown at an angle  with vertical anf the range is , then

A. 

B. 

θ

R1 θ R2

R1 = 4R2

R1 = 2R2

https://dl.doubtnut.com/l/_7gxMyHlTByLo
https://dl.doubtnut.com/l/_Fsj3PAthjNDD


C. 

D. None of these

Answer: C

Watch Video Solution

R1 = R2

9. The range of a projectile launched at an angle of  with horizontal is

1.5km. The range of projectile when launched at an angle of  to the

horizontal is

A. 1.5 km

B. 3 km

C. 6km

D. 0.75km

Answer: B

Watch Video Solution

15∘

45∘

https://dl.doubtnut.com/l/_Fsj3PAthjNDD
https://dl.doubtnut.com/l/_DwQrY81kxwVe


10. A body is thrown horizontally from the top of a tower of height . It

touches the ground at a distance of  from the foot of the tower. Find

the initial velocity of the body.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5m

10m

2.5ms− 1

5ms− 1

10ms− 1

20ms− 1

11. Velocity and acceleration of a particle at some instant of time are

 and  respectively. At the

same instant particle is at origin. Maximum x-coordinate of particle will

be

v = (3 î + 4ĵ)ms− 1 a = − (6 î + 8ĵ)ms− 2

https://dl.doubtnut.com/l/_DwQrY81kxwVe
https://dl.doubtnut.com/l/_73MCqwZZdtEI
https://dl.doubtnut.com/l/_E0ftyDdD0Xjx


A. 1.5 m

B. 0.75m

C. 2.25m

D. 4m

Answer: B

Watch Video Solution

12. A particle moves in the XY-plane according to the law

, where k and  are positive constants and t is

time. The trajectory of the particle is

A. 

B. 

C. 

D. 

x = kt, y = kt(1 − αt) α

y = kx

y = x −
αx2

k

y = −
ax2

k

y = αx

https://dl.doubtnut.com/l/_E0ftyDdD0Xjx
https://dl.doubtnut.com/l/_wkkQRuBaiai0


Answer: B

Watch Video Solution

13. A projectile is thrown upward with a velocity  at an angle  to the

horizontal. The change in velocity of the projectile when it strikes the

same horizontal plane is

A.  vertically downward

B.  vertically downward

C.  vertically upward

D. zero

Answer: B

Watch Video Solution

v0 α

v0 sinα

2v0 sinα

2v0 sinα

https://dl.doubtnut.com/l/_wkkQRuBaiai0
https://dl.doubtnut.com/l/_QwaktowDUm8N


14. The equation of trajectory of an oblique projectile .

The angle of projection is

A. 

B. zero

C. 

D. 

Answer: C

Watch Video Solution

y = √3x −
gx2

2

90∘

60∘

30∘

15. The maximum range of a gun on horizontal terrain is 1km. If

, what must be the muzzle velocity of the shell ?

A. 

B. 

C. 

g = 10ms− 2

400ms− 1

200ms− 1

100ms− 1

https://dl.doubtnut.com/l/_G2CCFn9JN1C1
https://dl.doubtnut.com/l/_0gTsLfHDACti


D. 

Answer: C

Watch Video Solution

50ms− 1

16. Two paper screens  and  are separated by a distance of . A

bullet pierces  and . The hole in  is  below the hole in . If the

bullet is travelling horizontally at the time of hitting the screen ,

calculate the velocity of the bullet when it hits the screen . Neglect

resistance of paper and air.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A B 100m

A B B 10cm A

A

A

100ms− 1

200ms− 1

600ms− 1

700ms− 1

https://dl.doubtnut.com/l/_0gTsLfHDACti
https://dl.doubtnut.com/l/_q1hvevckLHJP


Watch Video Solution

17. A body is projected at an angle of  with the horizontal with

momentum .At its highest point the magnitude of the momentum is:

A. 

B. 

C. p

D. 

Answer: A

Watch Video Solution

30∘

P

p
√3

2

p
2

√3

p

2

18. The maximum height attaine by a projectile is increased by  by

increasing its speed of projecton, without changing the angle of

projection. What will the percentage increase in the horizontal range.

A. 0.2

10 %

https://dl.doubtnut.com/l/_q1hvevckLHJP
https://dl.doubtnut.com/l/_3h7TSAc7U6hV
https://dl.doubtnut.com/l/_CnuQPRGhXH2r


B. 0.15

C. 0.1

D. 0.05

Answer: C

Watch Video Solution

19. A ball is thrown up with a certain velocity at anangle  to the

horizontal. The kinetic energy KE of the ball varies with horizontal

displacements as:

A. 

B. 

θ

https://dl.doubtnut.com/l/_CnuQPRGhXH2r
https://dl.doubtnut.com/l/_z2HMFHkRIrHk


C. 

D. 

Answer: C

Watch Video Solution

20. A ball is thrown at di�erent angles with the same speed  and from

the same points and it has same range in both the cases. If  be

the heights attained in the two cases, then �nd the value of .

A. 

B. 

u

y1 and y2

y1 + y2

u2

g

2u2

g

https://dl.doubtnut.com/l/_z2HMFHkRIrHk
https://dl.doubtnut.com/l/_b0ZmF6NhRijV


C. 

D. 

Answer: C

Watch Video Solution

u2

2g

u2

4g

21. A projectile is �red from level ground at an angle  above the

horizontal. The elevation angle  of the highest point as seen from the

launch point is related to  by the relation.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

ϕ

θ

tanϕ = tan θ
1

4

tanϕ = tan θ

tanϕ = tan θ
1

2

tanϕ = 2 tan θ

https://dl.doubtnut.com/l/_b0ZmF6NhRijV
https://dl.doubtnut.com/l/_jz3h221F6ktD


22. A ball is thrown up with a certain velocity at angle  to the horizontal.

The kinetic energy varies with height h of the particle as:

A. 

B. 

C. 

D. 

θ

https://dl.doubtnut.com/l/_jz3h221F6ktD
https://dl.doubtnut.com/l/_ANLNzRt88NT4


Answer: A

Watch Video Solution

23. A body of mass m is thrown upwards at an angle  with the

horizontal with velocity v. While rising up the velocity of the mass after t

second will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

√(vcos θ2) + (v sin θ)2

√(v cos θ − v sin θ)2 − gt

√v2 + g2t2 − (2b sin θ)gt

√v2 + g2t2 − (2v cos θ)gt

https://dl.doubtnut.com/l/_ANLNzRt88NT4
https://dl.doubtnut.com/l/_B5RY4YlPAVEC


24. A projectile is thrown with an initial velocity of . If the

range of the projectile is twice the maximum height reached by it, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(aî + ĵ)ms− 1

a = 2b

b = a

b = 2a

b = 4a

25. A projectile thrown with a speed v at an angle  has a range R on the

surface of earth. For same v and , its range on the surface of moon will

be

A. 36R

B. 

θ

θ

R

36

https://dl.doubtnut.com/l/_yuW0EEHHjQOV
https://dl.doubtnut.com/l/_XzEYDEif8cGF


C. 

D. 6R

Answer: D

Watch Video Solution

R

16

26. Three balls of same masses are projected with equal speeds at angle

, and their ranges are respectively  and , then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

15∘ , 45∘ , 75∘ R1, R2 R3

R1 > R2 > R3

R1 < R2 < R3

R1 = R2 = R3

R1 = R3 < R2

https://dl.doubtnut.com/l/_XzEYDEif8cGF
https://dl.doubtnut.com/l/_TpA8SRl3dzhB
https://dl.doubtnut.com/l/_8CacdONeZn1n


27. A man can thrown a stone such that it acquires maximum horizontal

range 80 m. The maximum height to which it will rise for the same

projectile in metre is

A. 10

B. 20

C. 40

D. 50

Answer: B

Watch Video Solution

28. The ratio of the speed of a projectile at the point of projection to the

speed at the top of its trajectory is x. The angle of projection with the

horizontal is

A. sin1 x

https://dl.doubtnut.com/l/_8CacdONeZn1n
https://dl.doubtnut.com/l/_B78ohxRa9RcS


B. 

C. 

D. 

Answer: D

Watch Video Solution

cos − 1 x

sin− 1(1/x)

cos − 1(1/x)

29. The velocity at the maximum height of a projectile is half of its

velocity of projection . Its range on the horizontal plane is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

u

3u2

g

,
3

2
u2

g

u2

3g

,
√3

2
u2

g

https://dl.doubtnut.com/l/_B78ohxRa9RcS
https://dl.doubtnut.com/l/_OKHPPsY3ijHS


30. A projectile is thrown from a point in a horizontal plane such that the

horizontal and vertical velocities are  and . It will

strike the plane after covering distance of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.8ms− 1 19.6ms− 1

39.2m

19.6m

9.8m

4.9m

31. A stone is projected in air. Its time of �ight is 3s and range is 150m.

Maximum height reached by the stone is (Take, 

A. 

g = 10ms− 2)

37.5m

https://dl.doubtnut.com/l/_OKHPPsY3ijHS
https://dl.doubtnut.com/l/_yBXSOoQB4SFE
https://dl.doubtnut.com/l/_pPvUESsMZbCS


B. 

C. 

D. 

Answer: D

Watch Video Solution

22.5m

90m

11.25m

32. The greatest height to which a boy can throw a stone is (h). What will

be the greatest distance on horizontal surface upto which the boy can

throw the stone with the same speed ? Neglect the air friction.

A. 

B. h

C. 2h

D. 3h

Answer: C

h

2

https://dl.doubtnut.com/l/_pPvUESsMZbCS
https://dl.doubtnut.com/l/_WAOLIEpZ17XW


Watch Video Solution

33. The range of a projectile when launched at angle  is same as when

launched at angle . What is the value of  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ

2θ θ

15∘

30∘

45∘

60∘

34. A boy throws a ball with a velocity u at an angle  with the horizontal.

At the same instant he starts running with uniform velocity to catch the

ball before it hits the ground. To achieve this he should run with a

velocity of

θ

https://dl.doubtnut.com/l/_WAOLIEpZ17XW
https://dl.doubtnut.com/l/_fuKmRRkYXx0s
https://dl.doubtnut.com/l/_2YEwNFSffUoE


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

u cos θ

u sin θ

u tan θ

u secθ

35. For angles of projection of a projectile at angle

, the horizontal ranges described by the

projectile are in the ratio of :

A. 

B. 

C. 

D. 

(45∘ − θ) and (45∘ + θ)

2: 1

1: 2

1: 1

2: 3

https://dl.doubtnut.com/l/_2YEwNFSffUoE
https://dl.doubtnut.com/l/_qfoZEo8PFvBl


Answer: C

Watch Video Solution

36. The time of �ight of a projectile is 10 s and range is 500m. Maximum

height attained by it is [ ]

A. 125m

B. 50m

C. 100m

D. 150m

Answer: A

Watch Video Solution

g = 10m/s2

37. Four bodies A,B,C and D are projected with equal velocities having

angles of projection  with the horizontal15∘ , 30∘ , 45∘ and 60∘

https://dl.doubtnut.com/l/_qfoZEo8PFvBl
https://dl.doubtnut.com/l/_8H1BqeOddDY0
https://dl.doubtnut.com/l/_uMYTW8bBckpq


respectively. The body having the shortest range is

A. P

B. Q

C. R

D. S

Answer: A

Watch Video Solution

38. A stone is thrown at an angle  to the horizontal reaches a maximum

height H. Then the time of �ight of stone will be:

A. 

B. 

C. 

D. 

θ

√
2H
g

2√
2H
g

2√2H sin θ

g

√ ∘ H sin θ

g

https://dl.doubtnut.com/l/_uMYTW8bBckpq
https://dl.doubtnut.com/l/_XGpKvdKVoTaV


Answer: B

Watch Video Solution

39. For a given velocity, a projectile has the same range R for two angles

of projection. If  and  are the time of �ight in the two cases, then 

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t1 t2

t1 = t2

2R
g

R

g

4R
g

R

2g

https://dl.doubtnut.com/l/_XGpKvdKVoTaV
https://dl.doubtnut.com/l/_4Y3ueFE0PUbf


40. Two particles are projected obliquely from ground with same speed

such that their range  are same but they attain di�erent maximum

heights  and  then relation between  and  is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

'R'

h1 h2 R, h1 h2

R = √h1h2

R = √2h1h2

R = 2√h1h2

R = 4√h1h2

41. A cricket ball is hit for a six the bat at an angle of  to the

horizontal with kinetic energy K. At the highest point, the kinetic energy

of the ball is

A. zero

45∘

https://dl.doubtnut.com/l/_npgCRtIqa7Ip
https://dl.doubtnut.com/l/_MFqTccvZWtWe


B. K

C. 

D. 

Answer: C

Watch Video Solution

K/2

K/√2

42. The equation of motion of a projectile is . The

horizontal component of velocity is . What is the range of the

projectile ?

A. 12m

B. 16m

C. 20m

D. 24m

Answer: B

y = 12x − x23

4

3ms− 1

https://dl.doubtnut.com/l/_MFqTccvZWtWe
https://dl.doubtnut.com/l/_WFy3LIaCWvm6


Watch Video Solution

43. A particle is thrown with a speed u at an angle  with the horizontal.

When the particle makes an angle  with the horizontal. Its speed

changes to v :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

ϕ

v = u cos θ

v = u cos θ cos ϕ

v = u cos θ secϕ

v = u secθ cos ϕ

44. A particle is projected in  plane with axis along vertical, the

point of projection being origin. The equation of projectile is

x − y y −

https://dl.doubtnut.com/l/_WFy3LIaCWvm6
https://dl.doubtnut.com/l/_WVzRGZjAMOqq
https://dl.doubtnut.com/l/_W59czX4OjkrX


. The angle of projectile is ……………..and initial velocity is

………………… .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = √3x −
gx2

2

1ms− 1

2ms− 1

3ms− 1

1.2ms− 1

45. A ball of mass m is projected from the ground with an initial velocity

u making an angle of  with the vertical. What is the change in velocity

between the point of projection and the highest point ?

A.  downward

B.  upward

θ

u cos θ

u cos θ

https://dl.doubtnut.com/l/_W59czX4OjkrX
https://dl.doubtnut.com/l/_deWxJI7Tq5GX


C.  upward

D.  downward

Answer: A

Watch Video Solution

u sin θ

u sin θ

46. A ball is projected form ground with a speed of `20 ms^(-1)

A. 5m

B. 7.5m

C. 10m

D. 12.5m

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_deWxJI7Tq5GX
https://dl.doubtnut.com/l/_0rSwInwAgFUC


47. A particle (A) is dropped from a height and another particles (B) is

thrown into horizontal direction with speed of 5m/s sec from the same

height. The correct statement is

A. both particles will reach at ground simultaneously

B. both particles will reach at ground with same speed

C. particle (A) will reach at ground �rst with respect to particle (B)

D. particle (B) will reach at ground �rst with respect to particle (A)

Answer: A

Watch Video Solution

48. A bullet is to be �red with a speed of  to hit a target 

away on a level ground. If , the gun should be aimed

A. directly at the target

B. 5 cm below the target

2000m/s 200m

g = 10m/s2

https://dl.doubtnut.com/l/_KyOlDqYJYoSZ
https://dl.doubtnut.com/l/_nnBDl9BWmMXu


C. 5 cm below the target

D. 2 cm above the target

Answer: C

Watch Video Solution

49. An aeroplane moving horizontally with a speed of  drops a

food pocket, while �ying at a height of 396.9 m . the time taken by a food

pocket to reach the ground and its horizontal range is (Take

)

A. 3s and 2000m

B. 5s and 500 m

C. 8s and 1500m

D. 9s and 1800 m

Answer: D

720km/h

g = 9.8m/sec

https://dl.doubtnut.com/l/_nnBDl9BWmMXu
https://dl.doubtnut.com/l/_50NV71KtPd1c


Watch Video Solution

50. A boy can throw a stone up to a maximum height of . The

maximum horizontal distance that the boy can throw the same stone up

to will be :

A. 

B. 10m

C. 

D. 20m

Answer: D

Watch Video Solution

10m

20√2m

10√2m

51. At the height 80 m , an aeroplane is moving with  . A bomb is

dropped from it so as to hit a target. At what distance from the target

should the bomb be dropped (given )

150m/s

g = 10m/s

https://dl.doubtnut.com/l/_50NV71KtPd1c
https://dl.doubtnut.com/l/_ngLTDSJuSGqx
https://dl.doubtnut.com/l/_YxVoMW8dG9Kd


A. 605.3 m

B. 600 m

C. 80m

D. 230 m

Answer: A

Watch Video Solution

52. A particle moves along a parabolic path  in such a way

that the  component of velocity remains constant and has a value

. Find the instantaneous acceleration of the projectile (in )

A. 

B. 

C. 

D. 

y = − 9x2

x

m/s
1

3
m/s2

ms− 21

3

3ms− 2

ms− 22

3

2ms− 2

https://dl.doubtnut.com/l/_YxVoMW8dG9Kd
https://dl.doubtnut.com/l/_FKCGpjACpEgi


Answer: D

Watch Video Solution

53. A projectile has the maximum range of . If the projectile is now

thrown up on an inclined plane of  with the same speed, what is the

distance covered by it along the inclined plane?

A. 250m

B. 500m

C. 750m

D. 1000m

Answer: B

Watch Video Solution

500m

30∘

https://dl.doubtnut.com/l/_FKCGpjACpEgi
https://dl.doubtnut.com/l/_miKImJAOk3GE


54. A ball is thrown from a point O aiming a target at angle  with the

horizontal so that the ball hits the target at B but the ball hits at point A,

a vertical distance h below B. If the intial velocity of the ball is 

and the horizontal distance between O and C is 10 m. Find the value of h. 

A. 

B. 

C. 

30∘

20ms− 1

m
g

6

m
g

10

m
g

3

https://dl.doubtnut.com/l/_NDywm5RKxJAw


D. 

Answer: A

Watch Video Solution

m
g

12

55. The range of a projectile �red at an angle of  is 50 m. If it is �red

with the same speed at an angle of  its range will be

A. 60m

B. 71m

C. 100m

D. 141m

Answer: C

Watch Video Solution

15∘

45∘

https://dl.doubtnut.com/l/_NDywm5RKxJAw
https://dl.doubtnut.com/l/_CnAwwC23lsQj


56. A cricket �elder can throw the cricket ball with a speed .If the

throws the ball while running with speed  at an angle  to the

horizontal. 

The e�ective angle to the horizontal at which the ball is projected in air

as seen by a spectator is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v0

u θ

tan− 1[ ]
v0 cos θ

u + v0 sin θ

tan− 1[ ]
v0 sin θ

u + v0 cos θ

tan−[ ]
u

v0 cos θ + v0 sin θ

tan− 1[ ]
v0 sin θ + v0 cos θ

u

57. Two stones are projected so as to reach the same distance from the

point of projection on a horizontal surface. The maximum height reached

by one exceeds thr other by an amount equal to half the sum of the

https://dl.doubtnut.com/l/_HbMBfPTnwNkM
https://dl.doubtnut.com/l/_1oS6lIef5bHX


height attained by them. Then angle of projection of the stone which

attains smaller height is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

60∘

30∘

tan− 1(3/4)

58. A projectile A is thrown at an angle  to the horizontal from point

P. At the same time, another projectile B is thrown with velocity 

upwards from the point Q vertically below the highest point A would

30∘

v2

https://dl.doubtnut.com/l/_1oS6lIef5bHX
https://dl.doubtnut.com/l/_P5TQtLCWcoa6


reach. For B to collide with A the ratio  should be 

A. 

B. 2

C. 

D. 

Answer: C

Watch Video Solution

v2

v1

√3

2

1

2

2

√3

59. The equations of motion of a projectile are given by

. The angle of projection is

A. 

x = 36tm and 2y = 96t − 9.8t2m

sin− 1( )
4
5

https://dl.doubtnut.com/l/_P5TQtLCWcoa6
https://dl.doubtnut.com/l/_NiX5oYAAlP63


B. 

C. 

D. 

Answer: A

Watch Video Solution

sin− 1( )
3

5

sin− 1( )
4
5

sin− 1( )
3

4

60. A ball is thrown from a point with a speed 'v^(0)' at an elevation angle

of  . From the same point and at the same instant , a person starts

running with a constant speed  to catch the ball . Will the person

be able to catch the ball ? If yes, what should be the angle of projection 

?

A. Yes, 

B. Yes, 

C. No

D. Yes, 

θ

' v0'

2

θ

60∘

30∘

45∘

https://dl.doubtnut.com/l/_NiX5oYAAlP63
https://dl.doubtnut.com/l/_Ms35eZ6J3xMW


Answer: A

Watch Video Solution

61. An arrow is shot into air. Its range is 200m and its time of �ight is 5s.

If . If , then horizontal component of velocity

and the maximum height will be respectively

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

g = 10ms− 2 g = 10ms− 2

20ms− 1, 62.50m

40ms− 1, 31.25m

80ms− 1, 62.5m

https://dl.doubtnut.com/l/_Ms35eZ6J3xMW
https://dl.doubtnut.com/l/_x96ADt2XAo9X


62. A particle of mass 2kg moves with an initial velocity of

. A constant force of  is applied on the

particle. Initially, the particle was at (0,0). The x-coordinates of the

particle when its y-coordinates again becomes zero is given by

A. 3.2m

B. 6m

C. 4.8m

D. 1.2m

Answer: A

Watch Video Solution

→
v = 4 î + 4ĵms− 1

→
F = 20ĵN

63. Two balls are thrown simultaneously from ground with same velocity

of  but di�erent angles of projection with horizontally. Both

balls fall at same distance  from point of projection. What is the

time interval between balls striking the ground ?

10ms− 1

5√3m

https://dl.doubtnut.com/l/_SvPHSVnOHkOE
https://dl.doubtnut.com/l/_a8BNuyJF4Nyu


A. 

B. 

C. 

D. 1s

Answer: A

Watch Video Solution

(√3 − 1)s

(√3 + 1)s

√3s

64. A piece of marble is projected from earth's surface with velocity of

 at . 2 s later its velocity makes an angle  with

horizontal, where  is

A. 

B. 

C. 

D. 

19.6√2ms− 1 45∘ α

α

45∘

30∘

60∘

0∘

https://dl.doubtnut.com/l/_a8BNuyJF4Nyu
https://dl.doubtnut.com/l/_RWItqlYp0xJJ


Answer: D

Watch Video Solution

65. An object of mass m is projected with a momentum p at such an

angle that its maximum height is  th of its horizontal range. Its

minimum kinetic energy in its path will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/4

p2

8m

p2

4m

3p2

4m

p2

m

https://dl.doubtnut.com/l/_RWItqlYp0xJJ
https://dl.doubtnut.com/l/_JX4DqdxRyuFq


66. A particle is projected with a velocity of , at an angle of 

. After 1s, the particle is moving at an angle  to the

horizontal, where  will be equal to (Take, 

A. 1

B. 2

C. 

D. 

Answer: D

Watch Video Solution

30ms− 1

θ0 = tan− 1( )
3

4
θ

tan θ g = 10ms− 2)

1

2

1

3

67. A body is projected from the ground with a velocity

. The maximum height attained and the range of

the body respectively are (given 

A. 5 m and 6m

v = (3 î + 10ĵ)ms− 1

g = 10ms− 2)

https://dl.doubtnut.com/l/_y54FFJOhTRAs
https://dl.doubtnut.com/l/_5he8fAmf4yE8


B. 3m and 10m

C. 6m and 5m

D. 3m and 5m

Answer: A

Watch Video Solution

68. A bomber moving horizontally with  drops a bomb which

strikes ground in 10s. The angle of strike with horizontal is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

500m/s

tan− 1( )
1

5

tan− 1( )
1

2

tan− 1(1)

tan− 1(5)

https://dl.doubtnut.com/l/_5he8fAmf4yE8
https://dl.doubtnut.com/l/_iD8Caca2bf89


69. A ball rolls o� the edge of a horizontal table top 4 m high. If it strikes

the �oor at a point 5 m horizontally away from the edge of the table,

what was its speed at the instant it left the table?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.5ms− 1

3.5ms− 1

5.5ms− 1

6.5ms− 1

70. A ball is projected upwards from the top of a tower with a velocity

 making an angle  with the horizontal. The height of tower is

70m. After how many seconds from the instant of throwing, will the ball

reach the ground. 

50ms− 1 30∘

(g = 10ms− 2)

https://dl.doubtnut.com/l/_iD8Caca2bf89
https://dl.doubtnut.com/l/_RGbO16fZH5qY
https://dl.doubtnut.com/l/_74cjNLyN6ISW


A. 2s

B. 5s

C. 7s

D. 9s

Answer: C

Watch Video Solution

71. From the top of a tower of height 40m, a ball is projected upward

with a speed of  at an angle of elevation of . Then the ratio

of the total time taken by the ball to hit the ground to the time taken to

ball come at same level as top of tower.

A. 

B. 

C. 

D. 

20ms− 1 30∘

2: 1

3: 1

3: 2

1: 5: 1

https://dl.doubtnut.com/l/_74cjNLyN6ISW
https://dl.doubtnut.com/l/_kx0qaqWLhkyI


Answer: A

Watch Video Solution

72. The coordinates of a moving particle at any time t are given by

 and . The speed of the particle is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = ct y = bt2

2t√b2 − c2

√4b2t2 + c2

2t(b + c)

2t(b − c)

73. Two particles A and B are projected simultaneously from a �xed point

of the ground. Particle A is projected on a smooth horizontal surface

https://dl.doubtnut.com/l/_kx0qaqWLhkyI
https://dl.doubtnut.com/l/_nvzQBXXGpuHe
https://dl.doubtnut.com/l/_nGZVCITQX7lv


with speed v, while particle B is projected in air with speed v, while

particle B is projected in air with speed . If particle B hits the particle

A, the angle of projection of B with the vertical is

A. 

B. 

C. Both (a) and (b)

D. 

Answer: A

Watch Video Solution

2v

√3

30∘

60∘

45∘

74. An object is projected with a velocity of  making an angle of 

with horizontal. The equation for the trajectory is  where

h is height, x is horizontal distance, A and B are constants. The ratio A:B

is (g

A. 

20
m

s
45∘

h = Ax − Bx2

= ms− 2)

1: 5

https://dl.doubtnut.com/l/_nGZVCITQX7lv
https://dl.doubtnut.com/l/_IDZTkfDJxHKI


B. 

C. 

D. 

Answer: D

Watch Video Solution

5: 1

1: 40

40: 1

75. A particle is projected from horizontal making an angle of  with

initial velocity . The time taken by the particle to make angle 

 from horizontal is

A. 14s

B. 2s

C. Both (a) and (b)

D. None of these

Answer: C

53∘

100ms− 1

45∘

https://dl.doubtnut.com/l/_IDZTkfDJxHKI
https://dl.doubtnut.com/l/_VykEl1IDP7m2


Watch Video Solution

76. A ground to ground projectile is at point A at , is at point B at 

 and reaches the ground at . The di�erence in heights

between points A and B is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t =
T

3

t =
5T

6
t = T

gT 2

6

gT 2

12

gT 2

18

gT 2

24

77. A particle is projected form a horizontal plane  plane) such

that its velocity vector at time  is gives by . Its

range on the horizontal plane is given by

(x − z

t
→
V = aî + (b − ct) ĵ

https://dl.doubtnut.com/l/_VykEl1IDP7m2
https://dl.doubtnut.com/l/_bgvbNfbk3UAm
https://dl.doubtnut.com/l/_x4TThaGzTzcR


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2ab/c

ab/c

ac/b

a/2bc

78. A ball is thrown from the ground to clear a wall 3 m high at a distance

of 6 m and falls 18 m away from the wall. Find the angle of projection of

ball.

A. 

B. 

C. 

D. 

tan− 1( )
3

2

tan− 1( )
2

3

tan− 1( )
1

2

tan− 1( )
3

4

https://dl.doubtnut.com/l/_x4TThaGzTzcR
https://dl.doubtnut.com/l/_RYe6z4mFzVNa


Answer: B

Watch Video Solution

79. The horizontal range and miximum height attained by a projectile are

, respectively. If a constant horizontal acceleration  is

imparted to the projectile due to wind, then its horizontal range and

maximum height will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R and H a = g/4

(R + H),
H

2

(R + ), 2H
H

2

(R + 2H), H

(R + H), H

https://dl.doubtnut.com/l/_RYe6z4mFzVNa
https://dl.doubtnut.com/l/_wBQp2WVLCge2


80. A large number of bullets are �red in all directions with the same

speed . Find the maximum area on the ground on which these bullets

will spread.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v

π
v2

g

π
v4

g2

π2 v
2

g2

π2 v
2

g2

81. A cart is moving horizontally along a straight line with constant speed

 A particle is to be �red vertically upwards from the moving

cart in such a way that it returns to the cart at the same point from

where it was projected after the cart has moved  At what speed

(relative to the cart) must the projectile be �red? (Take )

30ms− 1.

80m.

g = 10ms− 2

https://dl.doubtnut.com/l/_crFcDlJWusq7
https://dl.doubtnut.com/l/_llsPGQezBxeS


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10ms− 1

ms− 120

3

ms− 140
3

ms− 180

3

82. A particle is projected with velocity u at angle  with horizontal. Find

the time when velocity vector is perpendicular to initial velocity vector.

A. 

B. 

C. 

D. 

Answer: A

θ

u/g sin θ

u/g cos θ

2u/g sin θ

2u tan θ

https://dl.doubtnut.com/l/_llsPGQezBxeS
https://dl.doubtnut.com/l/_dbLWVMIvXLjS


Watch Video Solution

83. Two particles are simultaneously projected in opposite directions

horizontally from a given point in space where gravity g is uniform. If 

and  be their initial speeds, then the time t after which their velocitites

are mutually perpendicular is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

u1

u2

√u1u2

g

√u2
1 + u2

2

g

√u1(u1 + u2)

g

√u2(u1 + u2)

g

https://dl.doubtnut.com/l/_dbLWVMIvXLjS
https://dl.doubtnut.com/l/_dKAc3HbkZOdL


84. A hill is  high. Supplies are to be across the hill using a canon

that can hurl packets at a speed of  over the hill . The canon is

located at a distance of  from the foot to hill and can be veoved on

the ground at a speed of 2 m//s , so that its distance from the hill can be

adjusted. What is the shortest time inwhich a pachet can reach on the

ground across the hill ? Taje .

A. 10s

B. 25s

C. 35s

D. 45s

Answer: D

Watch Video Solution

500m

125m/s

800m

g = 10m/s2

85. A ball is rolled o� the edge of a horizontal table at a speed of

. It hits the ground after 0.4 second . Which statement given4m/second

https://dl.doubtnut.com/l/_eNYmNDvY0mIl
https://dl.doubtnut.com/l/_7oPDBuo5WjE3


below is true

A. It hits the ground at a horizontal distance 1.6 m from the edge of

the table

B. The speed with which it hits the ground is 

C. Height of the table 1m

D. It hits the ground at an angle of  to the horizontal

Answer: A

Watch Video Solution

4.0ms− 1

60∘

86. A jet aeroplane is �ying at a constant height of 2 km with a speed

 above the ground towards a target and releases a bomb.

After how much time it will hit the target and what will be the horizontal

distance of the aeroplane from the target so that the bomb should hit

the target ? (Take 

A. 10s, 1km

360kmh− 1

g = 10ms− 2)

https://dl.doubtnut.com/l/_7oPDBuo5WjE3
https://dl.doubtnut.com/l/_tjvnODuUZpZP


B. 20 s, 2km

C. 30s, 3km

D. 40s, 4km

Answer: B

Watch Video Solution

87. Two second after projection, a projectile is travelling in a direction

inclined at  to the horizontal. After one more second, it is travelling

horizontally. Find the magnitude and direction of the velocity of

projection.

A. the velocity of projection is 

B. the angle of projection is  with horizontal

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

30∘

20√3ms− 1

30∘

https://dl.doubtnut.com/l/_tjvnODuUZpZP
https://dl.doubtnut.com/l/_uLsNs3ubgupN


Answer: C

Watch Video Solution

88. A projectile is �red at an angle of  to the horizontal such that the

vertical component of its initial velocity is . Its time of �ght is .

Its velocity at  has a magnitude of nearly.

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

30∘

80m/s T

t = T /4

200ms− 1

300ms− 1

100ms− 1

https://dl.doubtnut.com/l/_uLsNs3ubgupN
https://dl.doubtnut.com/l/_PhbcLmnvIXJt


89. A very broad elevator is going up vertically with a constant

acceleration of . At the instant when its velocity is  a ball is

projected form the �oor of the lift with a speed of  relative to the

�oor at an elevation of . Time taken by the ball to return the �oor is 

A. 

B. 

C. 

D. 1s

Answer: B

Watch Video Solution

2m/s2 4m/s

4m/s

30∘

(g = 10ms2)

s
1

2

s
1

3

s
1

4

90. The velocity of a projectile when it is at the greatest height is

 times its velocity when it is at half of its greatest height.

Determine its angle of projection.

(√2/5)

https://dl.doubtnut.com/l/_SPwbguIzJBu3
https://dl.doubtnut.com/l/_OMg5puQzSkh6


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

45∘

60∘

37∘

91. A body of mass 1kg is projected with velocity  at an angle of 

 with the horizontal. At the highest point of its path a force 10 N

starts acting on body for 5s vertically upward besids gravitational force,

what is horizontal range of the body (Take, 

A. 

B. 

C. 

D. 

50ms− 1

30∘

g = 10ms− 2)

125√3

200√3m

500m

250√3m

https://dl.doubtnut.com/l/_OMg5puQzSkh6
https://dl.doubtnut.com/l/_eIwLmXnnS4vH


Answer: D

Watch Video Solution

92. A grass hopper can jump maximum distance  It spends

negligible time on ground. How far can it go in s?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.6m.

10(√2)

5√2m

10√2m

20√2m

40√2m

93. A ball rolls o� the top of a staircase with a horizontal velocity .

If the steps are h meter high and b meter wide, the ball will hit the edge

um/s

https://dl.doubtnut.com/l/_eIwLmXnnS4vH
https://dl.doubtnut.com/l/_aztj2SFrY4pS
https://dl.doubtnut.com/l/_boIjjbRhPVp5


of the nth steps, if:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

hu2

gb2

u2g

gb2

2hu2

gb2

2u2g

hb2

94. A projectile is thrown at an angle  that it is just able to cross a

vertical wall at its highest point of journey as shown in the �gure. The

angle  at which the projectile is thrown is given by 

θ

θ

https://dl.doubtnut.com/l/_boIjjbRhPVp5
https://dl.doubtnut.com/l/_XmZPbgf7Pqi7


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan− 1( )
1

√3

tan− 1 √3

tan− 1( )
2

√3

tan− 1( )
√3

2

95. Two particles projected form the same point with same speed u at

angles of projection  strike the horizontal ground at the same

point. If  are the maximum heights attained by the projectile,

R is the range for both and  are their times of �ights,

respectively, then

A. 

B. 

C. 

α and β

h1 and h2

t1 and t2

α + β =
π

2

R = 4√h1h2

tanα = = √h1h2
t1

t2

https://dl.doubtnut.com/l/_XmZPbgf7Pqi7
https://dl.doubtnut.com/l/_8noCowQlTin3


D. None of the above

Answer: D

Watch Video Solution

96. Balls A and B are thrown form two points lying on the same

horizontal plane separated by a distance 120 m. which of the following

statemet (s) is/are correct ? 

A. The two balls can never meet

B. The balls can meet if the ball B is thrown 1s later

C. The two balls meet at a height of 45 m

D. None of the above

https://dl.doubtnut.com/l/_8noCowQlTin3
https://dl.doubtnut.com/l/_0Q5IXoDMvQ1G


B. Medical entrance

Answer: C

Watch Video Solution

1. Assertion In projectile motion, if time of �ight is made two times, then

maximum height will become four times. 

Reason  and , where  is angle of projection.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

T ∝ sin θ H ∝ sin2 θ θ

https://dl.doubtnut.com/l/_0Q5IXoDMvQ1G
https://dl.doubtnut.com/l/_B3MyVjuRxGpL


Medical entrance

Watch Video Solution

1. Assertion If in a projectile motion, we take air friction into

consideration, then .  

Reason During ascent, magnitude of retardation is greater than

magnitude of acceleration during descent.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

tascent < tdescent

https://dl.doubtnut.com/l/_B3MyVjuRxGpL
https://dl.doubtnut.com/l/_pFseTYRsgICo


View Text Solution

2. Assertion In case of projectile motion, the magnitude of rate of change

of velocity is variable. 

Reason In projectile motion, magnitude of velocity �rst decreases and

then increases during the motion.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pFseTYRsgICo
https://dl.doubtnut.com/l/_9PPzjQxiuznL


3. Assertion At highest point of a projectile, dot product of velocity and

acceleration is zero. 

Reason At highest point, velocity and acceleration are mutually

perpendicular.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Tjevf78eqgsg


4. Assertion A particle is projected with speed u at an angle  with the

horizontal. At any time during motion, speed of particle is v at angle 

with the vertical, then  is always constant throughout the motion.  

Reason In case of projectile motion, magnitude of radical acceleration at

topmost point is maximum.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

θ

α

v sinα

https://dl.doubtnut.com/l/_Z2SAyojd153B


5. Assertion In projectile motion, if time of �ight is 4s, then maximum

height will be 20 m. (Take,   

Reason Maximum height .

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

g = 10ms− 2)

=
gT

2

6. Assertion: For projection angle , the horizontal range and the

maximum height of a projectile are equal. 

tan− 1(4)

https://dl.doubtnut.com/l/_5ppXsRa3gm3b
https://dl.doubtnut.com/l/_jEYZ9MRWoMgN


Reason: The maximum range of projectile is directely proportional to

square of velocity and inversely proportional to acceleration due to

gravity.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

7. A particle is acted simultaneously by mutually perpendicular simple

harmonic motion  and . The frequency of motion

of the particle will be

x = a cos ωt y = a sinωt

https://dl.doubtnut.com/l/_jEYZ9MRWoMgN
https://dl.doubtnut.com/l/_kJsoUt67YtGz


A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

Watch Video Solution

8. Assertion If a particle is projected vertically upwards with velocity u,

the maximum height attained by the particle is . The same particle is

projected at angle  from horizontal with the same speed u. Now the

maximum height is . Thus .  

Reason In �rst case,  at highest point and in second case  at

highest point.

h1

30∘

h2 h1 = 4h2

v = 0 v ≠ 0

https://dl.doubtnut.com/l/_kJsoUt67YtGz
https://dl.doubtnut.com/l/_iRGib33SNgTd


A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

9. Assertion On the surface of moon, value of g is  the value on the

surface of earth. A particle is projected as projectile under similar

condition on the surface of moon and on the surface of earth. Then

values of T,H and R on the surface of moon will become six times. 

Reason T, H and 

th
1

6

R ∝
1

g

https://dl.doubtnut.com/l/_iRGib33SNgTd
https://dl.doubtnut.com/l/_gw3USH2Q7WAC


A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

10. Assertion In projectile motion, the angle between instanteneous

velocity vector and acceleration vector can be anything between o to 

(excluding the limiting case) 

Reason In projectile motion, acceleration vector is always pointing

vertically downwards. (Neglect air friction.)

π

https://dl.doubtnut.com/l/_gw3USH2Q7WAC
https://dl.doubtnut.com/l/_RYv25blqP9zT


A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

11. Assertion Particle-1 is dropped from a tower and particle-2 is projected

horizontal from the same tower. Then both the particles reach the

ground simultaneously. 

Reason Both are particles strike the ground with di�erent speeds.

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

https://dl.doubtnut.com/l/_RYv25blqP9zT
https://dl.doubtnut.com/l/_wp12SxcdeCol


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

12. Assertion At height 20 m from ground , velocity of a projectile is

. Here,  is horizontal and  is vertical. Then, the

particle is at the same height after 4s. 

Reason Maximum height of particle from ground is 40m (take,

A. If both Asseration and Reason are correct and Reason is the

correct explanation of Assertion

v = (20 î + 10ĵ)ms− 1 î ĵ

g = 10ms− 2)

https://dl.doubtnut.com/l/_wp12SxcdeCol
https://dl.doubtnut.com/l/_M6il5tqsNUpT


Match the Columns

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

1. A particle is projected form ground with velocity u ar angle  from

horizontal. Match the following two columns. 

θ

https://dl.doubtnut.com/l/_M6il5tqsNUpT
https://dl.doubtnut.com/l/_a8tbwpDm51tb


Watch Video Solution

2. Given that  horizontal component of initial velocity of a

projectile,  vertical component of initial velocity,  horizontal

range, T = time of �ight and H = maximum height of projectile. Now

match the following two columns. 

Watch Video Solution

ux =

uy = R =

https://dl.doubtnut.com/l/_a8tbwpDm51tb
https://dl.doubtnut.com/l/_HMVgImx0q1ci


3. A particle is projected horizontally form a tower with velocity .

Taking . Match the following two columns at time t = 1s.  

Watch Video Solution

10ms− 1

g = 10ms− 2

4. Trajectory of particle in a projectile motion is given as .

Here x and y are in metre. For this projectile motion match the following

with .  

Watch Video Solution

y = x −
x2

80

g = 10ms− 2

https://dl.doubtnut.com/l/_3Uqlt16B9PjB
https://dl.doubtnut.com/l/_Aky8bCeIwWF0


C. Medical entrances gallery

1. A particle moves so that its position vector is given by

, where  is a constant which of the following is

true ?

A. Velocity and acceleration both are parallel to r

B. velocity is perpendicular to r and acceleration is directed towards

to origin

C. Velocity is perpendicular to r and acceleration is directed away

from the origin

D. Velocity and acceleration both are perpendicular to r

Answer: B

Watch Video Solution

→
r = cos ωtx̂ + sinωtŷ ω

https://dl.doubtnut.com/l/_Aky8bCeIwWF0
https://dl.doubtnut.com/l/_4TpREEUmEXM4


Medical entrances gallery

1. A particle is projected with an angle of projection  to the horizontal

line passing through the points (P,Q) and (Q,P) referred to horizontal and

vertical axes (can be treated as X-axis and Y-axis respectively). The angle

of projection can be given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

tan− 1[ ]
P 2 + PQ + Q2

PQ

tan− 1[ ]
P 2 + Q2 − PQ

PQ

tan− 1[ ]
P 2 + Q2

2PQ

sin− 1[ ]
P 2 + Q2 + PQ

2PQ

2. An object is thrown towards the tower which is at a horizontal

distance of 50 m with an initial velocity of  and making an angle 10ms− 1

https://dl.doubtnut.com/l/_DabdJWY8UmuV
https://dl.doubtnut.com/l/_Rowx78JzR8oy


 with the horizontal. The object hits the tower at certain height. The

height from the bottom of the tower, where the object hits the tower is

(Take, 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30∘

g = 10ms− 2)

[1 − ]m
50

√3

10

√3

[1 − ]m
50

3

10

√3

[1 − ]m
100

√3

10

√3

[1 − ]m
100

3

10

√3

3. The range of a projectile is R when the angle of projection is . For

the same velocity of projection and range, the other possible angle of

projection is

A. 

40∘

45∘

https://dl.doubtnut.com/l/_Rowx78JzR8oy
https://dl.doubtnut.com/l/_Yza2cdZ57DqA


B. 

C. 

D. 

Answer: B

Watch Video Solution

50∘

60∘

40∘

4. A particle with a velcoity (u) so that its horizontal ange is twice the

greatest height attained. Find the horizontal range of it.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4v2

5g

v2

g

v2

2g

2v2

3g

https://dl.doubtnut.com/l/_Yza2cdZ57DqA
https://dl.doubtnut.com/l/_cc4K2m9fppWk


5. If the angle of projection of a projector with same initial velocity

exceed or fall short of  by equal amount , then the ratio of

horizontal rages is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘ α

1: 2

1: 3

1: 4

1: 1

6. A particle is moving such that its position coordinates  are 

 at time  at time , and  at

time .  

Average velocity vector  from  to  is

(x, y)

(2m, 3m) t = 0, (6m, 7m) t = 2s (13m, 14m)

t = 5s

(
→
V av) t = 0 t = 5s

https://dl.doubtnut.com/l/_cc4K2m9fppWk
https://dl.doubtnut.com/l/_HZqnP2Qu3dqi
https://dl.doubtnut.com/l/_PcOHArUSZBfB


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(13 î + 14ĵ)
1

5

( î + ĵ)
7
3

2( î − ĵ)

( î + ĵ)
11

5

7. A cricket ball thrown across a �eld is a heights  and  from the

point of projection at time  and  respectively after the throw. The ball

is caught by a �elder at the same height as that of projection. The time

of �ight of the ball in this journey is

A. 

B. 

C. 

h1 h2

t1 t2

( )
h1t

2
2 − h2t

2
1

h1t2 − h2t1

( )
h1t

2
2 − h2t

2
1

h1t2 − h2t1

( )
h1t

2
2 − h2t

2
1

h1t2 − h2t1

https://dl.doubtnut.com/l/_PcOHArUSZBfB
https://dl.doubtnut.com/l/_RQhtDosTAfHl


D. None of these

Answer: C

Watch Video Solution

8. For an object thrown at  to the horizontal, the maximum height H

and horizontal range R are related as

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

R = 16H

R = 8H

R = 4H

R = 2H

https://dl.doubtnut.com/l/_RQhtDosTAfHl
https://dl.doubtnut.com/l/_nmeYtRMYSibX


9. A body is projected horizontally from the top of a tower with a velocity

of .If it hits the ground at an angle , th vertical component of

velocity when it hits ground in  is

A. 

B. 

C. 5

D. 10

Answer: D

Watch Video Solution

10m/s 45∘

m/s

10√2

5√2

10. A body is projected with an angle .The maximum height reached is 

.If the time of �ight is  and ,then the value of  is

A. 40 m

B. 20 m

θ h

4 sec g = 10m/s2 h

https://dl.doubtnut.com/l/_32QRYR5Y1Hiu
https://dl.doubtnut.com/l/_O8VmCn4S35pg


C. 5 m

D. 10 m

Answer: B

Watch Video Solution

11. The velocity of a projectile at the initial point A is . Its

velocity (in  at point B is  

A. 

(2 î + 3ĵ)ms− 1

ms− 1)

2 î − 3ĵ

https://dl.doubtnut.com/l/_O8VmCn4S35pg
https://dl.doubtnut.com/l/_G1Cd15UpkOjK


B. 

C. 

D. 

Answer: C

Watch Video Solution

−2 î + 3ĵ

2 î − 3ĵ

2 î + 3ĵ

12. A projectile is thrown with initial velocity  and angle  with the

horizontal. If it remains in the air for 1s. What was its initial velocity ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u0 30∘

19.6ms− 1

9.8ms− 1

4.9ms− 1

1ms− 1

https://dl.doubtnut.com/l/_G1Cd15UpkOjK
https://dl.doubtnut.com/l/_BE7BvJXkX8Yd


13. A projectile is projected at  by making an angle  to the

horizontal. After sometime, its velocity makes an angle of  to the

horzontal . Its speed at this instant is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10ms− 1 60∘

30∘

10

√3

10√3

5

√3

5√3

14. two particles are projected upwards with the same initial velocity 

in two di�erent angles of projection such that their horizontal ranges

are the same. The ratio of the heights of their horizontal ranges are the

same. The ratio of the heights of their highest point will be

v0

https://dl.doubtnut.com/l/_BE7BvJXkX8Yd
https://dl.doubtnut.com/l/_JhHOQE7LL3Xx
https://dl.doubtnut.com/l/_6A3JduaV9hhV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan2 θ1

v2
0 sin2 θ1

v0sin θ1

v0 /cos θ1

15. The velocity vector of the motion described by the position vector of a

particle,  is given by

A. 

B. 

C. 

D. 

Answer: A

r = 2tî + t2 ĵ

v = 2 î + 2tĵ

v = 2tÎ + 2tĵ

v = tî + t2 ĵ

v = 2 î + t2 ĵ

https://dl.doubtnut.com/l/_6A3JduaV9hhV
https://dl.doubtnut.com/l/_zORJ3FdNe0kI


Watch Video Solution

16. Trajectories of two projectiles are shown in �gure.Let  and  be

the time periods and  and  their speeds of projection.Then  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1 T2

u1 u2

T2 > T1

T1 = T2

u1 > u2

u1 < u2

https://dl.doubtnut.com/l/_zORJ3FdNe0kI
https://dl.doubtnut.com/l/_y9p93msPN5Cl


17. The horizontal range and the maximum height of a projectile are

equal. The angle of projection of the projectile is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ = tan− 1( )
1

4

θ = tan− 1(4)

θ = tan− 1(2)

θ = 45∘

18. If for the same range, the two heights attined are 20 m and 80 m,

then the range will be

A. 20 m

https://dl.doubtnut.com/l/_y9p93msPN5Cl
https://dl.doubtnut.com/l/_HMeG6eZuCfIZ
https://dl.doubtnut.com/l/_z06zzOI17iFv


B. 40 m

C. 120m

D. 160 m

Answer: D

Watch Video Solution

19. A ball thrown by one player reaches the other in . The maximum

height attained by the ball above the point of projection will be about.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2s

2.5m

5m

7.5m

10m

https://dl.doubtnut.com/l/_z06zzOI17iFv
https://dl.doubtnut.com/l/_2IL4By2A2Wbq


Example

1. A scooter is moving along a straight line AB covers a distance of 360 m

in 24 s and returns back from B to C and coveres 240 m in 18 s. Find the

total distance travelled by the scooter.

Watch Video Solution

2. A wheel completes 2000 revolutions to cover the 9.5 km. distance. then

the diameter of the wheel is

Watch Video Solution

3. A man starts from his home and walks 50 m towards, then he turns

towards east and walks 40 m and then reaches to his o�ce after moving

20 m towards south. 

https://dl.doubtnut.com/l/_2IL4By2A2Wbq
https://dl.doubtnut.com/l/_d9GjzHS07s6g
https://dl.doubtnut.com/l/_USfR6mhfSdkk
https://dl.doubtnut.com/l/_mNHUft4xytt6


(i) What is the total distance covered by the man from his home to o�ce

? 

(ii) What is his displacement from his home to o�ce ?

A.  

B.  

C.  

D.  

Answer: B

Watch Video Solution

110m 150m

110m 50m

50m 50m

110m 110m

4. An object covers 1/4 of the circular path, what will be the ratio of the

distance and displacement of the object ?

A. 

B. 

π

2√2

π

2√3

https://dl.doubtnut.com/l/_mNHUft4xytt6
https://dl.doubtnut.com/l/_ba4amadK5oon


C. 

D. 

Answer: A

Watch Video Solution

π

2√12

π

3√2

5. Displacement of a person moving from X to Y along a semicircular path

of radius r is 200 m. What is the distance travelled by him ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

314m

200m

214m

100m

https://dl.doubtnut.com/l/_ba4amadK5oon
https://dl.doubtnut.com/l/_F5cbsoHYeceL
https://dl.doubtnut.com/l/_SgDt0eOsgYrn


6. An athlete complete one round of a circular track of diameter  in

. What will be the distance covered and the displacement at the end

of  minutes  ?

Watch Video Solution

200m

40s

2 20s

7. The distance covered by an object (in meter) is given by 

  

Find its speed at t = 2 s.

Watch Video Solution

s = 8t3 − 7t2 + 5t

8. Abdul while driving to school, computes the average speed for his trip

to be . On his return trip along the same route, there is less

tra�c and the average speed is . What is the average speed for

Abdul's trip ?

Watch Video Solution

20kmh− 1

40kmh− 1

https://dl.doubtnut.com/l/_SgDt0eOsgYrn
https://dl.doubtnut.com/l/_xYVsdkZmfpcT
https://dl.doubtnut.com/l/_Xuy24OHzvtDV


9. A car moves from  to  with a uniform speed  and returns to 

with a uniform speed . The average speed for this round trip is :

Watch Video Solution

X Y vu Y

vd

10. A particle travels along a straight line. It covers halg the distance with

a speed (v). The remaining part of the distance was covere with speed 

for half the time and with speed  for the other half the time . Find the

average speed of the particle over the entire motion.

Watch Video Solution

v1

v2

11. A car covers the �rst half of the distance between two places at a

speed of  and second half at  Calculate the average

speed of the car.

Watch Video Solution

40kmh− 1 60kmh− 1

https://dl.doubtnut.com/l/_yYEKvKB4gW9l
https://dl.doubtnut.com/l/_hpHBq0SIhH0R
https://dl.doubtnut.com/l/_9dntsm1rLUcs
https://dl.doubtnut.com/l/_1FyfCmJfNyx6


12. In one second, a particle goes from point A to point B moving in a

semicircle (Fig). Find the magnitude of the average velocity. 

A. 

B. 

C. 

3m/s

2m/s

1m/s

https://dl.doubtnut.com/l/_1FyfCmJfNyx6


D. 

Answer: B

Watch Video Solution

2.5m/s

13. A farmer has to go 500 m due north, 400 m due east and 200 m due

south to reach his �eld. If he takes 20 min to reach the �eld. 

(a) What distance he has to walk to reach the �eld ? 

(b) What is the displacement from his house to the �eld ? 

(c) What is the average speed of farmer during the walk ? 

(d) What is the average velocity of farmer during the walk ?

Watch Video Solution

14. Joseph jogs from one end A to the other end B of a straight 300 m

road in 2 min 50 s and then turns around and jogs 100 m back to point C

https://dl.doubtnut.com/l/_1FyfCmJfNyx6
https://dl.doubtnut.com/l/_2UtceZo3VGOP
https://dl.doubtnut.com/l/_mOgKQ0kMF3Ox


in another 1 min. What are Joseph's average speeds and velocities in

jogging (i) from A to B and (ii) from A to C ?

Watch Video Solution

15. A car is moving along a straight (OP). It moves from  in 

 amd retuns from  in 6 seconds OP=360 m

OQ=240 m What are the car the average velcoty and average speed

of the car in going (a) from  and back to  ?

Watch Video Solution

O → P

18 seconds P → Q , where

and

O → P Q

16. The position of object moving along an x-axis is given by

, where x is in meters and t in seconds. Find the

position of the object at the following values of t : (i) 2s, (ii) 4s, (iii) What

is the object's displacement between t = 0 s and t = 4 s ? and (iv) What is

its average vvelocity for the time interval from t = 2 s to t = 4 ?

Watch Video Solution

x = 3t − 4t2 + t3

https://dl.doubtnut.com/l/_mOgKQ0kMF3Ox
https://dl.doubtnut.com/l/_y3qRtq6cjcg8
https://dl.doubtnut.com/l/_CmyKoasOjiK1


17. The velocity of a particle moving in the positive direction of -axis

varies as  where  is positive constant. Assuming that at the

moment , the particle was located at , �nd (i) the time

dependance of the velocity and the acceleration of the particle and (ii)

the mean velocity of the particle averaged over the time that the particle

takes to cover �rst  meters of the path.

Watch Video Solution

x

v = α√x α

t = 0 x = 0

s

18. The distance travelled by a body is proportional to the square of time.

What type of motion this body has ?

A. projectile motion

B. uniform accelerated motion

C. Non uniform accelerated motion

D. none

https://dl.doubtnut.com/l/_CmyKoasOjiK1
https://dl.doubtnut.com/l/_EvQechi6iyBB
https://dl.doubtnut.com/l/_ReI3RYnB9ZfQ


Answer: B

Watch Video Solution

19. Give examples where a. the velocity of a particle is zero buts its

acceleration is not zero. b.the velocity is opposite in direction to the

acceleration, c. the velocity is perpendicular to the acceleration.

Watch Video Solution

20. The velocity of a particle is given by . Find

the instantaneous acceleration at t = 5 s.

Watch Video Solution

v = (2t2 − 3t + 10)ms− 1

21. A particle is moving with a velocity of  Find

out 

v = (3 + 6t + 9t2)c .
m

s

https://dl.doubtnut.com/l/_ReI3RYnB9ZfQ
https://dl.doubtnut.com/l/_7vEmnBVZH78x
https://dl.doubtnut.com/l/_Mmzqxjk7B3zd
https://dl.doubtnut.com/l/_vKJ4zsar48cF


(a) the acceleration of the particle at   

(b) the displacement of the particle in the interval  to 

Watch Video Solution

t = 3s.

t = 5s t = 8s.

22. The motion of a particle along a straight line is described by the

function  where x is in metres and t is in seconds. Find  

(a) the position, velocity and acceleration at   

(b) the velocity of the particle at origin.

Watch Video Solution

x = (2t − 3)2,

t = 2s.

23. The radius vector of a point depends on time t, as 

  

where c and b are constant vectors. Find the modulus of velocity and

acceleration at any time t.

Watch Video Solution

r = ct +
bt2

2

https://dl.doubtnut.com/l/_vKJ4zsar48cF
https://dl.doubtnut.com/l/_RnmxvSD3heXF
https://dl.doubtnut.com/l/_6RnoY9VDdYU5
https://dl.doubtnut.com/l/_qwDlBuWc2OhP


24. A particle is moving in a straight line. Its displacement at any instant t

is given by , where x is in meters and t is in seconds. Find  

(i) the average acceleration in the intervasl t = 0 to t = 2s and 

(ii) instantaneous acceleration at t = 2 s.

Watch Video Solution

x = 10t + 15t3

25. (i) What does  and  represent ?  

(ii) Can these be equal ? 

(iii) Can  while  ?  

(iv) Can  while  ?

Watch Video Solution

∣
∣
∣

∣
∣
∣

dv

dt

d|V |

dt

= 0
d ∣ V

dt

∣
∣
∣

≠ 0
dV

dt

≠ 0
d|V |

dt

∣
∣
∣

∣
∣
∣

= 0
dv

dt

26. A car was movig at a rate of  . When the brakes were

applied, it comes to rest in a distance of 100 m. Calculate the retardation

produced by the brakes.

18kmh− 1

https://dl.doubtnut.com/l/_qwDlBuWc2OhP
https://dl.doubtnut.com/l/_Pj4gL3SX3u7p
https://dl.doubtnut.com/l/_v3JqHcV4vm8h


Watch Video Solution

27. Two cars start o� a race with velocity  and  respectively.

What is the length of the path if they reach the �nal point at the same

time ?

Watch Video Solution

2ms− 1 4ms− 2

28. A body starting from rest has an acceleration of  . Calculate

distnce travelled by it in 5th second.

Watch Video Solution

4ms− 2

29. A train, travelling at  is approaching a platform. A bird is

sitting on a pole on the platform. When the train is at a distance of 2 km

from pole, breakes are applied which produce auniform deceleration in it.

At that instant the bird �ies towards the train at  and after

touching the nearest point on the train �ies back to the pole and then

20km/hr

60km/hr

https://dl.doubtnut.com/l/_v3JqHcV4vm8h
https://dl.doubtnut.com/l/_0ViuF9ExPNdD
https://dl.doubtnut.com/l/_6hMDW52lL5JG
https://dl.doubtnut.com/l/_OyTX9c1z0kzY


�ies towards the train and continues repeating itself. Calculate how

much distance will the bird have �own before the train stops?

Watch Video Solution

30. A particle starts with an initial velocity and passes successively over

the two halves of a given distance with constant accelerations 

respectively. Show that the �nal velocity is the same as if the whole

distance is covered with a uniform acceleration 

Watch Video Solution

a1 and a2

.
a1 + a2

2

31. In a car race,  takes a time of  s, less than car  at the �nish and

passes the �nishing point with a velocity  more than car . Assuming

that the cars start from rest and travel with constant accelerations 

and . Respectively, show that .

Watch Video Solution

A t B

v B

a1

a2 v = √a1a2t

https://dl.doubtnut.com/l/_OyTX9c1z0kzY
https://dl.doubtnut.com/l/_wt6jBvWqNK4k
https://dl.doubtnut.com/l/_4ZhsG5qyZglg
https://dl.doubtnut.com/l/_V5bO1l8xPz37


32. A particle starts from rest and moves under constant acceleration in

a straight line. Find the ratio of displacement (a) in successive second

and (b) in successive time interval .

Watch Video Solution

t0

33. Velocity and acceleration of a particle at time t = 0 are

 and  respectively. Find the

velocity and displacement of particle at t = 2 s.

A.  and 

B.  and 

C.  and 

D.  and 

Answer: D

Watch Video Solution

u = (2 î + 3ĵ)m/s a = (4 î + 2ĵ)m/s2

(10 î + 7ĵ)m/s (12 î + 10ĵ)m

(10 î + 2ĵ)m/s (12 î + 10ĵ)m

(10 î + 7ĵ)m/s (12 î + 1ĵ)m

(1 î + 7ĵ)m/s (12 î + 10ĵ)m

https://dl.doubtnut.com/l/_V5bO1l8xPz37
https://dl.doubtnut.com/l/_P7nm6u7PKuiC


34. A ball is thrown upwards from the top of a tower  high with a

velocity of  Find the time when it strikes the ground. Take 

.

Watch Video Solution

40m

10m/s.

g = 10m/s2

35. A pobble is thrown vertically upwards from a bridge with an initial

velocity of  . It strikes the water after 2 s. If acceleration due to

gravity does the pebble strike the water ?

Watch Video Solution

4.9ms− 1

36. A rocket is �red vertically up from the ground with a resultant vertical

acceleration of  The fuel is �nished in 1 min and it continues to

move up. (a) What is the maximum height reached? (b) Afte2r how much

time from then will the maximum height be reached?(Take )

Watch Video Solution

10m/s2.

g = 10m/s2

https://dl.doubtnut.com/l/_WAFDvQAaacmC
https://dl.doubtnut.com/l/_bErxclv40KUT
https://dl.doubtnut.com/l/_oCygJ7uGj6Wl


37. A Juggler throws balls into air. He throws one ball whenever the

previous one is at is at its highest point. How high does the balls rise if

he throws n balls each second ? Acceleration due to gravity is g.

Watch Video Solution

38. From an elevated point A, a stone is projected vertically upwards.

When the stone reaches a distance h below A, its velocity is doubleof

what it was at a height h above A. Show that the greatest height

attained by the stone is 

Watch Video Solution

h.
5

3

39. A ball is thrown vertically upwards with a velocity of  from

the top of a multistorey building. The height of the point from where the

ball is thrown is 25 m from the ground. How long will it be before the ball

hits the ground (Take, ) ?

20ms− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_oCygJ7uGj6Wl
https://dl.doubtnut.com/l/_WVe4YIpWP2R3
https://dl.doubtnut.com/l/_bNAW4sGXTPNx
https://dl.doubtnut.com/l/_l7kETx94jlot


Watch Video Solution

40. A ball is thown upwards from the ground with an initial speed u. The

is at a height of 80 m at two times, the interval being 6s. Find the value

of u.

Watch Video Solution

41. A particle of mass 1 kg has a velocity of . A constant force of 2N

acts on the particle for 1s in a direction perpendicular to its initial

velocity. Find the velocity and displacement of the particle at the end of 1

s.

Watch Video Solution

2m/s

42. An open elevator is ascending with constant speed  A

ball is thrown vertically up by a boy on the lift when he is at a height

v = 10m/s.

https://dl.doubtnut.com/l/_l7kETx94jlot
https://dl.doubtnut.com/l/_kBOwQomkMwsD
https://dl.doubtnut.com/l/_ie4rzmkAnirq
https://dl.doubtnut.com/l/_e8XKlOol7RVW


 from the ground. The velocity of projection is  with

respect to elevator. Find 

(a) the maximum height attained by the ball. 

(b) the time taken by the ball to meet the elevator again. 

(c) time taken by the ball to reach the ground after crossing the elevator.

Watch Video Solution

h = 10m v = 30m/s

43. A particle is thrown vertically upwards from the surface of the earth.

Let  be the time taken by the particle to travel from a point P above

the earth to its highest point and back to the point P. Similarly, let  be

the time taken by the particle to travel from another point Q above the

earth to its highest point and back to the same in terms of  and H,

is :-

Watch Video Solution

TP

TQ

TP , TQ

https://dl.doubtnut.com/l/_e8XKlOol7RVW
https://dl.doubtnut.com/l/_H3IiF0Pdx0Ua


44. From the top of a building, 16 m high water drop are falling at eqal

intervals of time such that when the �rst drop reaches the ground, the

�fth drop just starts. Find the distance between the successive drops at

hat instant.

Watch Video Solution

45. A ball is dropped from the top of a tower. After 2 s another ball is

thrown vertically downwards with a speed of . After how much

time and at what distance below the top of tower the balls meet ?

Watch Video Solution

40ms− 1

46. Velocity-time equation of a particle moving in a straight line is,

 (SI units) Find  

(a) displacement of particle from the mean position at time  if it

is given that displacement is 20m at time .  

(b) acceleration-time equation.

v = (10 + 2t + 3t2)

t = 1s,

t = 0

https://dl.doubtnut.com/l/_9QP78I2LuqIF
https://dl.doubtnut.com/l/_6AynfPjFSYWd
https://dl.doubtnut.com/l/_WA4Rd0261gBt


Watch Video Solution

47. Displacement-time equation of a particle moving along x-axis is

 (SI units)  

(a) Find, position and velocity of particle at time t=0. 

(b) State whether the motion is uniformly accelerated or not. 

(c) Find position of particle when velocity of particle is zero.

Watch Video Solution

x = 20 + t3 − 12t

48. With the help of the given velocity - time graph, �nd the 

(i) displacement in �rst three seconds and 

https://dl.doubtnut.com/l/_WA4Rd0261gBt
https://dl.doubtnut.com/l/_ekHHj8QHC8Ti
https://dl.doubtnut.com/l/_FDijRjNnmjpW


(ii) acceleration for the graph. 

Watch Video Solution

49. Acceleration - time graph of a particle moving in a straight line is

shown in �gure. Velocity of particle at time t = 0 is . Find velocity2ms− 1

https://dl.doubtnut.com/l/_FDijRjNnmjpW
https://dl.doubtnut.com/l/_qZc1CMirctgS


at the end of fourth second. 

Watch Video Solution

50. Displacement - time graph of particle moving in a straight line is as

shown in �gure. State whether the motion is accelerated or not. Describe

the motion in detail. Given, 

https://dl.doubtnut.com/l/_qZc1CMirctgS
https://dl.doubtnut.com/l/_AXblMFkxhzWv


 and . 

Watch Video Solution

s0 = 20m t0 = 4s

51. A particle is moving along the x-axis and its position-time graph is

shown. Determine the sign of acceleration. 

https://dl.doubtnut.com/l/_AXblMFkxhzWv
https://dl.doubtnut.com/l/_ivzb6Tyb7sAf


Watch Video Solution

52. A car accelerates from rest at a constant rate  for some time, after

which it decelerates at a constant rate  to come to rest. If the total

time elapsed is t seconds. Then evalute (a) the maximum velocity reached

and (b) the total distance travelled.

Watch Video Solution

α

β,

53. The acceleration versus time graph of a particle moving along a

straight line is shown in the �gure. Draw the respective velocity-time

graph Given  at   

h id l i

v = 0 t = 0.

https://dl.doubtnut.com/l/_ivzb6Tyb7sAf
https://dl.doubtnut.com/l/_XtDkhYja6qRm
https://dl.doubtnut.com/l/_vqIIlAzlsp9W


Watch Video Solution

54. Velocity-time graph of a particle moving in a straight line is shown in

�gure. Plot the corresponding displacement-time graph of the particle if

at time  displacement   

Watch Video Solution

t = 0, s = 0.

55. A rocket is �red vertically upwards with a net acceleration of 

and initial velocity zero. After  its fuel is �nished and it decelerates

with g. At the highest point its velocity becomes zero. Then, it accelerates

4m/s2

5s

https://dl.doubtnut.com/l/_vqIIlAzlsp9W
https://dl.doubtnut.com/l/_H2FzNoTCtNU4
https://dl.doubtnut.com/l/_vhAqsjGusMFR


downwards with acceleration g and return back to ground. Plot velocity-

time and displacement -time graphs for the complete journey. Take

Watch Video Solution

g = 10m/s2.

56. Anoop is moving due east with a velocity of  and Dhyani is

moving due west with a velocity of  what is the velocity of Anoop

with respect to Dhyani?

Watch Video Solution

1m/s

2m/s.

57. Two parallel rail tracks run north-south. On one track train A moves

noth with a speed of  and on the other track train B moves

south with a speed of . The velocity of train A with respect to

train B is

Watch Video Solution

54kmh− 1

90kmh− 1

https://dl.doubtnut.com/l/_vhAqsjGusMFR
https://dl.doubtnut.com/l/_WVzHo6GENukA
https://dl.doubtnut.com/l/_ZyPDBAu8DUIz
https://dl.doubtnut.com/l/_NdSAiRN5OGcP


58. A man A moves due to East with velocity  and another man B

moves in  with  . Find the velocity of B w.r.t. A.

Watch Video Solution

6ms− 1

N − 30∘E 6ms− 1

59. Buses A and B are moving in the same direction with speed 

and  respectively. Find the relative velcoity of A w.r.t. B and

relative velocity of B w.r.t. A.

A.  

B.  

C.  

D.  

Answer: C

Watch Video Solution

20ms− 1

15ms− 1

(15ms− 1) î ( − 5ms− 1) î

(5ms− 1) î ( − 15ms− 1) î

(5ms− 1) î ( − 5ms− 1) î

(5ms− 1) î (15ms− 1) î

https://dl.doubtnut.com/l/_NdSAiRN5OGcP
https://dl.doubtnut.com/l/_TROqzORHCPbW


60. Car A has an acceleration of  due east and car B,  due

north. What is the acceleration of car B with respect to car A?

Watch Video Solution

2m/s2 4m/s2.

61. A police van moving on a highway with a speed of  Fires a

bullet at a thief's car speeding away in a same direction with a speed of

. If the muzzle speed of the buller is , with what

speed does the bullet hit thief's car? .

.

Watch Video Solution

30kmh− 1

192kmh− 1 150ms− 1

62. Delhi is at a distance of 200 km from Ambala. Car A set out from

Ambala at a speed of  and car B set out at the same time from30kmh− 1

https://dl.doubtnut.com/l/_sZF6WZxHYOqR
https://dl.doubtnut.com/l/_DEURQNt4KqAN
https://dl.doubtnut.com/l/_pqGS6eSawCk5


Delhi at a speed of . When they will meet each other ? What is

the distance of that meeting point from Ambala ?

A.  

B.  

C.  

D.  

Answer: D

View Text Solution

20kmh− 1

4h 100km

2h 120km

4h 150km

4h 120km

63. Two car travelling towards each other on a straith road at velocity

 and  respectively. When they are 150 m apart, both the

drivers apply their brakes and each car decelerates at  until it

stops. How far apart will they be when both of them come to a halt ?

View Text Solution

10ms− 1 12ms− 1

2ms− 2

https://dl.doubtnut.com/l/_pqGS6eSawCk5
https://dl.doubtnut.com/l/_rGSyw9pbad01
https://dl.doubtnut.com/l/_8FgKegfzvYGS


64. To a man walking at the rate of  the rain appear to fall

vetically douwnwards. When he increases his speed  it appears to

meet him at an angle of  with vertically. Find the speed of rain.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3km/h

6km/h

45∘

13√2km/h

3√2km/h

5√2km/h

2√2km/h

65. A man crosses a river in a boat. If he cross the river in minimum time

he takes  with a drift  If he crosses the river taking

shortest path, he takes  �nd  

(a) width of the river 

10 min 120m.

12.5 min ,

https://dl.doubtnut.com/l/_8FgKegfzvYGS
https://dl.doubtnut.com/l/_70AC773Nh7Cz


(b) velocity of the boat with respect to water 

(c) speed of the current

A.  and .

B.  and .

C.  and 

D.  and .

Answer: B

Watch Video Solution

vbr = 2 , vr = 12
m

min
m

min
w = 200m

vbr = 20 , vr = 125
m

min
m

min
w = 200m

vbr = 20 , vr = 12
m

min
m

min
w = 200m

vbr = 200 , vr = 12
m

min
m

min
w = 200m

66. A man wants to reach point B on the opposite bank of a river �owing

at a speed as shown in �gure. What minimum speed relative to water

should the man have so that he can reach point B? In which direction

should he swim?

Watch Video Solution

https://dl.doubtnut.com/l/_70AC773Nh7Cz
https://dl.doubtnut.com/l/_opyJexQYxxl1
https://dl.doubtnut.com/l/_dbZp2ZsncfPA


67. A man can row a boat with 4km/h in still water, if he is crossing a river

where the current is 2 km/h. 

(a) In what direction will his boat be holded, if he wants to reach a point

on the other bank, directly opposite to starting point? 

(b) If width of the river 4km, how long will the man take to cross the river,

with the condition in part (a)? 

(c) In what direction shou ld he heat the boat if he wants to cross the

river in shorest time and what is this minimum time? 

(d) How long will it take him to row 2 km up the stream and then back to

his starting point?

A.  ,  ,  , 

B.  ,  ,  , 

C.  ,  ,  , 

D.  ,  ,  , 

Answer: A

Watch Video Solution

120 h
2

√3
1hr, 90 ( )h

4
3

120 h
2

√5
1hr, 90 ( )h

4
3

120 h
2

√3
1hr, 90 ( )h

5

3

150 h
2

√3
1hr, 90 ( )h

4
3

https://dl.doubtnut.com/l/_dbZp2ZsncfPA


68. A boat moves relative to water with a velocity  which is  times less

than the river �ow velocity . At what angle to the stream direction must

the boat move to minimize drifting ?

Watch Video Solution

v n

u

69. Car A and car B start moving simultaneously in the same direction

along the line joining them. Car A moves with a constant acceleration

 while car B moves with a constant velocity  At

time  car A is  behind car B. Find the time when car A overtake

car B.

A. 

B. 

C. 

D. 

Answer: A

a = 4m/s2, v = 1m/s.

t = 0, 10m

2.5s

2s

3s

3.5s

https://dl.doubtnut.com/l/_u42fUDUK7X7z
https://dl.doubtnut.com/l/_bZ4FVeMVYhLg


Watch Video Solution

70. An open lift is moving upward with velocity  It has an upward

acceleration of  A ball is projected upwards with velocity 

relative to ground. Find 

(a) time when ball again meets the lift 

(b) displacement of lift and ball at that instant. 

(c) distance travelled by the ball upto that instant. 

Take 

Watch Video Solution

10m/s.

2m/s2. 20m/s

g = 10m/s2

71. Two ships A and B are  apart on a line running south to north.

Ship A farther north is streaming west at  and ship B is

streaming north at  What is their distance of closest approach

and how long do they take to reach it?

Watch Video Solution

10km

20km/h

20km/h.

https://dl.doubtnut.com/l/_bZ4FVeMVYhLg
https://dl.doubtnut.com/l/_OUvQRNp4TM0a
https://dl.doubtnut.com/l/_6QTIMO6aDNpy


72. An aeroplane has to go from a point O to another point A, at distance

d due  East of North. A wind is blowing due North at a speed of 

. The air speed of the plane is v. (i) Find the direction in which

the pilot should head the plane to reach the point A. (ii) Find the time

taken by the plane to go from O to A. 

Watch Video Solution

37∘

10ms− 1

73. An aircraft �ies at  in still air. A wind of  is

blowing from the south towards north. The pilot wishes to travel from A

400km/h 200√2km/h

https://dl.doubtnut.com/l/_xss4Z4AHzbLM
https://dl.doubtnut.com/l/_RlOZgCuLsLvZ


Check point 3.1

to a point B north east of A. Find the direction he must steer and time of

his journey if 

Watch Video Solution

AB = 1000km.

1. Which of the following is a one-dimensional motion ?

A. Landing of an aircraft

B. Earth revolving around the sun

C. Motion of wheels of moving

D. Train running on a straight track

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_RlOZgCuLsLvZ
https://dl.doubtnut.com/l/_JLpakMWdD01i


2. A person moves towards East for 3 m, then towards North for 4 m and

then moves vertically up by 5 m. What is his distance now from the

starting point ?

A. 

B. 5 m

C. 10 m

D. 20 m

Answer: A

Watch Video Solution

5√2m

3. A particle moves in a of radius R from  to , as shown in the �gure.

Find the distance and displacement covered. 

A B

https://dl.doubtnut.com/l/_Pgsz6DBEoJSs
https://dl.doubtnut.com/l/_KWY6t5b0Pbzi


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

πR

3

πR

2

πR

4

πR

https://dl.doubtnut.com/l/_KWY6t5b0Pbzi


4. A person moves  north, 20 m towards east and �nally 

 in south-west direction. The displacement of the person from

the origin will be

A. 10 m along North

B. 10 m long South

C. 10 m along West

D. Zero

Answer: C

Watch Video Solution

30m , then

30√2m

5. An aeroplane �ies 400 m north and 300m south and then �ies 1200 m

upwards then net displacement is

A. 1200 m

https://dl.doubtnut.com/l/_KWY6t5b0Pbzi
https://dl.doubtnut.com/l/_W2Z9UhP02qfb
https://dl.doubtnut.com/l/_2wHCOMqc67co


B. 1300 m

C. 1400 m

D. 1500 m

Answer: A

Watch Video Solution

6. A wheel of radius  rolls forward half a revolution on a horizontal

ground. The magnitude of the displacement of the point of the wheel

initially on contact with the ground is.

A. 

B. 

C. 

D. 

Answer: C

1m

2π

√2π

√π2 + 4

π

https://dl.doubtnut.com/l/_2wHCOMqc67co
https://dl.doubtnut.com/l/_hdFNiGZ0JvI5


Watch Video Solution

7. The three initial and �nal position of a man on the X-axis are given as 

(i)  (ii)   

(iii)   

Which pair gives the negative displacement ?

A. (i)

B. (ii)

C. (iii)

D. (i) and (iii)

Answer: B

Watch Video Solution

( − 8m, 7m) (7m, − 3m)

( − 7m, 3m)

8. A particle moves along a circular path of radius R. The distance and

displacement of a particle after one completer revolution is

https://dl.doubtnut.com/l/_hdFNiGZ0JvI5
https://dl.doubtnut.com/l/_LzZRR4IZ91wx
https://dl.doubtnut.com/l/_0jrh0zDElC69


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0, 2πr

2πr, 0

0, πr

πr, 0

9. A particle starts from the origin, goes along the X-axis to the pont

(20m, 0) and then returns along the same line to the point (-20m,0). Find

the distance and displacement of the particle during the trip.

A. 40 m, 0

B. 40 m, 20 m

C. 

D. 

40m, − 20m

60m, − 20m

https://dl.doubtnut.com/l/_0jrh0zDElC69
https://dl.doubtnut.com/l/_DnWvT5v8WCzY


Check point 3.2

Answer: D

Watch Video Solution

10. The numerical ratio of displacement to the distance covered is always

A. less than one

B. equal to one

C. equal to or less than one

D. equal to or greater than one

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DnWvT5v8WCzY
https://dl.doubtnut.com/l/_6cGtwm2IwEpx


1. A car moves for half of its time at  and for rest of time at 

. Total distance covered is . What is the average speed of

the car

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

80km/h

40km/h 60km

60kmh− 1

80kmh− 1

120kmh− 1

180kmh− 1

2. During the �rst  of a  trip, a car has an average speed

of  What should be the average speed for remaining 

so that car is having an average speed of  for the entire trip?

A. 

18 min 60 min

11ms− 1. 42 min

21ms− 1

25.3ms− 1

https://dl.doubtnut.com/l/_Ny8mZK8JRhrl
https://dl.doubtnut.com/l/_0IhoFeWZvmig


B. 

C. 

D. 

Answer: A

Watch Video Solution

29.2ms− 1

31ms− 1

35.6ms− 1

3. A man walks on a straight road form his home to a market 2.5 km away

with speed of 5 . Finding the market closed, he instantly turns and

walks back home with a speed of 7.5 . The average speed of the man

over the intervel of time 0 to 40 min is equal to

A. 

B. 

C. 

D. 

km

hr
km

hr

5kmh− 1

kmh− 125

4

kmh− 130

4

kmh− 145
8

https://dl.doubtnut.com/l/_0IhoFeWZvmig
https://dl.doubtnut.com/l/_ihcIh0AWCjnh


Answer: D

Watch Video Solution

4. A particle is constrained to move on a straight line path. It returns to

the starting point after 10 sec . The total distance covered by the particle

during this time is 30 m . Which of the following statements about the

motion of the particle is false

A. Displacement of the particle is zero

B. Average speed of the particle is 

C. Displacement of the particle 30 m

D. Both (a) and (b)

Answer: D

Watch Video Solution

3ms− 1

https://dl.doubtnut.com/l/_ihcIh0AWCjnh
https://dl.doubtnut.com/l/_Mad3Q6bAGjye


5. A  long train is moving with a uniform velocity of . The

time taken by the train to cross a bridge of length  metres is.

A. 56 s

B. 68 s

C. 80 s

D. 92 s

Answer: C

Watch Video Solution

150m 45km/h

850

6. The displacement of a particle starting from rest (at  is given by 

. The time in seconds at which the particle will attain zero

velocity again, is

A. 2

B. 4

t = 0)

s = 6t2 − t3

https://dl.doubtnut.com/l/_e9vRCuhUbwcc
https://dl.doubtnut.com/l/_mnWhiV3vMT3f


C. 6

D. 8

Answer: B

Watch Video Solution

7. An insect crawls a distance distance of 4 m along North in 10 s and

then a distance of 3 m along East in 5 s. The average velocity of the

insect is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 17
15

ms− 11

5

ms− 11

3

ms− 14
5

https://dl.doubtnut.com/l/_mnWhiV3vMT3f
https://dl.doubtnut.com/l/_lh0tEK3U42Eg


8. A point traversed 3/4 th of the circle of radius R in time t. The

magnitude of the average velocity of the particle in this time interval is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

πR

t

3πR
2t

R√2

t

R

√2t

9. A boy is running over a circular track with uniform speed of .

What is the average velocity for movement of boy from A to (in ) ? 

10ms− 1

ms− 1

https://dl.doubtnut.com/l/_lh0tEK3U42Eg
https://dl.doubtnut.com/l/_VYnrPPFwn1bJ
https://dl.doubtnut.com/l/_PpAbW3XbKqQJ


A. 

B. 

C. 10

D. None of these

Answer: D

10

π

40
π

https://dl.doubtnut.com/l/_PpAbW3XbKqQJ


Check point 3.3

Watch Video Solution

10. The displacement x of an object is given as a funstion of time,

. The instantaneous velocity of the object at t = 2 s is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 2t + 3t2

16ms− 1

14ms− 1

10ms− 1

12ms− 1

1. Acceleration of a particle changes when

https://dl.doubtnut.com/l/_PpAbW3XbKqQJ
https://dl.doubtnut.com/l/_Tvfz6OQBJpHG
https://dl.doubtnut.com/l/_y1OyciSR0AAr


A. direction of velocity changes

B. magnitude of velocity changes

C. Both (a) and (b)

D. speed changes

Answer: C

Watch Video Solution

2. If a particle moves with an acceleration, then which of the following

can remain constant ?

A. Both speed and velocity

B. Neither speed nor velocity

C. Only the velocity

D. Only the speed

Answer: D

https://dl.doubtnut.com/l/_y1OyciSR0AAr
https://dl.doubtnut.com/l/_ihldpWo9c20p


Watch Video Solution

3. The average velocity of a body moving with uniform acceleration after

travelling a distance of  is . If the change in velocity of

the body is  during this time, its uniform acceleration is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.06m 0.34ms− 1

0.18ms− 1

0.01ms− 2

0.02ms− 2

0.03ms− 2

0.04ms− 2

4. The displacement x of a particle at time t along a straight line is given

by . The acceleraion of the particle isx = α − βt + γt2

https://dl.doubtnut.com/l/_ihldpWo9c20p
https://dl.doubtnut.com/l/_WySd6IKH7kQm
https://dl.doubtnut.com/l/_Fy57S0Y2k9eH


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−β

−β + 2γ

2γ

−2γ

5. A car travelling with a velocity of 80 km/h slowed down to 44 km/h in

15 s. The retardation is

A. 

B. 

C. 

D. 

Answer: A

0.67ms− 2

1ms− 2

1.25ms− 2

1.5ms− 2

https://dl.doubtnut.com/l/_Fy57S0Y2k9eH
https://dl.doubtnut.com/l/_p6r6jSpr3Hxa


Watch Video Solution

6. A body is moving with velocity  towards east. After  its

velocity becomes  towards north. The average acceleration of the

body is.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30m/s 10s

40m/s

7ms− 2

√7ms− 2

5ms− 2

1ms− 2

7. The displacement (in metre) of a particle moving along X-axis is given

by . The average acceleration during the interval 

and  is

x = 18t + 5t2 t1 = 2s

t2 = 4s

https://dl.doubtnut.com/l/_p6r6jSpr3Hxa
https://dl.doubtnut.com/l/_yY29GkVKVpMa
https://dl.doubtnut.com/l/_NYwO6OCGbfYC


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

13ms− 2

10ms− 2

27ms− 2

37ms− 2

8. The distance traversed by a particle moving along a straight lne is

given by  metre. The acceleration of the particle is

A. 

B. 

C. 

D. 

Answer: C

x = 180t + 50t2

180ms− 2

580ms− 2

100ms− 2

50ms− 2

https://dl.doubtnut.com/l/_NYwO6OCGbfYC
https://dl.doubtnut.com/l/_Dj3jDu7Y1S2n


Watch Video Solution

9. The displacement (in metre) of a particle moving along x-axis is given

by t=2 s

t=2 s t=3 s` (iii) instantaneous

acceleration.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 18t + 5t2. Calca––te(i)the ∈ s tan tan eousvelocity

(ii)avera ≥ velocitybetween →

18ms− 2

10ms− 2

5ms− 2

1ms− 2

10. A particle velocity changes from  to 

in 2 s. The acceleration in  is

(2 î + 3ĵ)ms− 1 (2 î − 3ĵ)ms− 1

ms− 2

https://dl.doubtnut.com/l/_Dj3jDu7Y1S2n
https://dl.doubtnut.com/l/_7O8YQmbT4ZXu
https://dl.doubtnut.com/l/_J6HDnc0UR7gD


Check point 3.4

A. 

B. 

C. zero

D. 

Answer: D

Watch Video Solution

−( î + 5ĵ)

( î + 5ĵ)/2

( − 3ĵ)

1. An object is moving velocity  . A constant force acts for 4 s

object and given it a speed of  in opposite direction. The

acceleration produced is

A. 

B. 

C. 

10ms− 1

2ms− 1

3ms− 2

−3ms− 2

6ms− 2

https://dl.doubtnut.com/l/_J6HDnc0UR7gD
https://dl.doubtnut.com/l/_bQpsZ0Hr76pb


D. 

Answer: B

Watch Video Solution

−6ms− 2

2. Velocity of a body moving a straight line with uniform acceleration (a)

reduces by  of its initial velocity in time . The total time of motion of

the body till its velocity becomes zero is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4
t0

t0
4
3

t0
3

2

t03

t0
8

3

https://dl.doubtnut.com/l/_bQpsZ0Hr76pb
https://dl.doubtnut.com/l/_Mn7NARuOPUA8
https://dl.doubtnut.com/l/_o15eo3CfiPDG


3. The distance travelled by a particle is proportional to the squares of

time, then the particle travels with

A. uniform acceleration

B. uniform velocity

C. Both of these

D. speed changes

Answer: A

Watch Video Solution

4. The displacement of a body in 8 s starting from rest with an

acceleration of  is

A. 64 m

B. 64 cm

C. 640 cm

20cms− 2

https://dl.doubtnut.com/l/_o15eo3CfiPDG
https://dl.doubtnut.com/l/_xKov3Ib2Fpdp


D. 

Answer: C

Watch Video Solution

0.064m

5. A particle starts with a velocity of  and moves in a straight line

with a retardation of . The time that it takes to describe  is

A. 10 s

B. 20 s

C. 30 s

D. 40 s

Answer: A

Watch Video Solution

2m/s

0.1m/s2 15m

https://dl.doubtnut.com/l/_xKov3Ib2Fpdp
https://dl.doubtnut.com/l/_qzzn5gHv6jdg


6. A particle starts from rest accelerates at  for  and then goes

for constant speed for  and then decelerates at  till it stops.

What is the distance travelled by it.

A. 750 m

B. 800 m

C. 700 m

D. 850 m

Answer: A

Watch Video Solution

2m/s2 10s

30s 4m/s2

7. The motion of a particle is described by the equation at .The

distance travelled by the particle in the �rst 4 seconds

A. 

B. 

u = at

4a

12a

https://dl.doubtnut.com/l/_jdJHx1ZUCZdL
https://dl.doubtnut.com/l/_uylDcn2SRy3r


C. 

D. 

Answer: D

Watch Video Solution

6a

8a

8. A body is moving with uniform velocity of . When the body just

crossed another body, the second one starts and moves with uniform

acceleration of . The time after which two bodies meet will be :

A. 2 s

B. 4 s

C. 6 s

D. 8 s

Answer: B

Watch Video Solution

8ms− 1

4ms− 2

https://dl.doubtnut.com/l/_uylDcn2SRy3r
https://dl.doubtnut.com/l/_1FRE8tKc03EE


9. Two bodies A and B start from rest from the same point with a uniform

acceleration od  . If B starts one second later, then the two bodies

are separated , at the end of the next second, by

A. 1 m

B. 2 m

C. 3 m

D. 4 m

Answer: C

Watch Video Solution

2ms− 2

10. The displacement of a particle moving in a straight line is described

by the relation . Here  is in metre and  in second. The

distance covered by the particle in �rst  is

s = 6 + 12t − 2t2 s t

5s

https://dl.doubtnut.com/l/_1FRE8tKc03EE
https://dl.doubtnut.com/l/_dCWWaTh6K2Sj
https://dl.doubtnut.com/l/_RaNmOufvh8Up


A. 20 m

B. 32 m

C. 24 m

D. 26 m

Answer: D

Watch Video Solution

11. A train accelerating uniormly from rest attains a maximum speed of

 in . It travels at this speed for  and is brought to rest

with uniform retardation i further . What is the average velocity

during this period?

A. 

B. 

C. 

D. 

40ms− 1 20s 20s

40s

80/3ms− 1

40ms− 1

25ms− 1

30ms− 1

https://dl.doubtnut.com/l/_RaNmOufvh8Up
https://dl.doubtnut.com/l/_JuUsO45hwYML


Answer: C

Watch Video Solution

12. A particle starts from rest and traverses a distance l with uniform

acceleration, then moves uniformly over a further distance 2l and �nally

comes to rest after moving a further distance 3l under uniform

retardation. Assuming entire motion to be rectilinear motion the ratio of

average speed over the journey to the maximum speed on its ways is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1/5

2/5

3/5

4/5

https://dl.doubtnut.com/l/_JuUsO45hwYML
https://dl.doubtnut.com/l/_xGePFQ56REa7
https://dl.doubtnut.com/l/_NmXpfiv5aPjY


13. A body travelling with uniform acceleration crosses two point  and

 with velocities  and  respectively. The speed of the

body at the mid-point of  and  is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A

B 20ms− 1 30ms− 1

A B

25ms− 1

25.5ms− 1

24ms− 1

10√6ms− 1

14. The velocity of a particle moving in the positive direction of X-axis

varies as . Assuming that at t = 0, particle was at x = 0. What is

the acceleration of the particle ?

A. 

v = 5√x

12.5ms− 2

https://dl.doubtnut.com/l/_NmXpfiv5aPjY
https://dl.doubtnut.com/l/_Ue5CgbswmiAW


B. 

C. 

D. 

Answer: A

Watch Video Solution

7.5ms− 2

5ms− 2

2.5ms− 2

15. If a body starts from rest and travels 120 cm in the 6 second then

what is the acceleration

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.20ms− 2

0.027ms− 2

0.218ms− 2

0.03ms− 2

https://dl.doubtnut.com/l/_Ue5CgbswmiAW
https://dl.doubtnut.com/l/_DtqGileExCqY


Check point 3.5

1. Free fall of an object (in vacuum) is a case of motion with

A. uniform velocity

B. uniform acceleration

C. variable acceleration

D. constant momentum

Answer: B

Watch Video Solution

2. With what speed should a body be thrown upwards so that the

distances traversed in 5th second and 6th second are equal?

A. 5.84ms− 1

https://dl.doubtnut.com/l/_DtqGileExCqY
https://dl.doubtnut.com/l/_CnMIP9tQV0Sm
https://dl.doubtnut.com/l/_w6JBkJ8SCjHu


B. 

C. 

D. 

Answer: B

Watch Video Solution

49ms− 1

√98ms− 1

98ms− 1

3. If a ball is thrown vertically upwards with speed , the distance

covered during the last  second of its ascent is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

u

t

ut − (gt2 /2)

(u + gt)t

ut

gt2 /2

https://dl.doubtnut.com/l/_w6JBkJ8SCjHu
https://dl.doubtnut.com/l/_HnTc6ME9rckl


4. A person throws balls into the air one after the other at an interval

ofone second. The next ball is thrown when the velocityof the ball

thrown earlier is zero. To what height the ball rise:

A. 2 m

B. 5 m

C. 8 m

D. 10 m

Answer: B

Watch Video Solution

5. A body thrown vertically up from the ground passes the height of 102

m twice in an interval of 10 s. What was its initial velocity ?

A. 52ms− 1

https://dl.doubtnut.com/l/_HnTc6ME9rckl
https://dl.doubtnut.com/l/_fUa3TqHkio8u
https://dl.doubtnut.com/l/_7eTAtZfgCMfC


B. 

C. 

D. 

Answer: A

Watch Video Solution

61ms− 1

45ms− 1

26ms− 1

6. If a stone is thrown up with a velocity of , then how much

time will it take to come back ?

A. 1 s

B. 2 s

C. 3 s

D. 4 s

Answer: B

Watch Video Solution

9.8ms− 1

https://dl.doubtnut.com/l/_7eTAtZfgCMfC
https://dl.doubtnut.com/l/_IdcihSuge5Tn


7. A stone falls freely rest. The distance covered by it in the last second is

equal to the distance covered by it in the �rst 2 s. The time taken by the

stone to reach the ground is

A. 5 s

B. 12 s

C. 15 s

D. 8 s

Answer: A

Watch Video Solution

8. A stone is thrown vertically upwards with an initial speed  from the

top of a tower, reaches the ground with a speed . The height of the

tower is :

u

3u

https://dl.doubtnut.com/l/_IdcihSuge5Tn
https://dl.doubtnut.com/l/_ftEo5VwIFK5F
https://dl.doubtnut.com/l/_1qZFW1DlfDmb


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3u2 /g

4u2 /g

6u2 /g

9u2 /g

9. A body is thrown vertically upwards from . The top of a tower . It

reaches the ground in time . It it is thrown vertically downwards from 

 with the same speed it reaches the ground in time , If it is allowed to

A

t1

A t2

https://dl.doubtnut.com/l/_1qZFW1DlfDmb
https://dl.doubtnut.com/l/_7Vaw4ZiX9xgS


fall freely from . then the time it takes to reach the ground. 

.

A. 

B. 

C. 

D. 

Answer: C

A

t =
t1 + t2

2

t =
t1 − t2

2

t = √t1t2

t = √
t1

t2

https://dl.doubtnut.com/l/_7Vaw4ZiX9xgS


Watch Video Solution

10. A body is projected upwards with a velocity . It passes through a

certain point above the ground after , Find the time after which the

body passes through the same point during the journey.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u

t1

( − t2
1)

u

g

2( − t1)
u

g

( − t1)
u

g

( − t1)
u2

g2

11. A helicopter, moving vertically upwards, releases a packet when it is a

certain height the ground. The packet initially moves upwards for a time

https://dl.doubtnut.com/l/_7Vaw4ZiX9xgS
https://dl.doubtnut.com/l/_59ha1cRGrBTl
https://dl.doubtnut.com/l/_j7SWUikEJD2w


 and then falls dowanwards for a time  until it reaches the ground.

Then

A. 

B. 

C. 

D. Data ins�cient

Answer: A

Watch Video Solution

t1 t2

t1 < t2

t1 = t2

t1 > t2

12. A ball P is dropped vertically and another ball Q is thrown horizontally

with the same velocities from the same height and at the same time. If

air resistance is neglected, then

A. ball P reaches the ground �rst

B. ball Q reaches the ground �rst

https://dl.doubtnut.com/l/_j7SWUikEJD2w
https://dl.doubtnut.com/l/_iqxbNtSednLZ


C. Both reach the ground at the same time

D. the respective masses of the two balls will decide the time

Answer: C

Watch Video Solution

13. A particle is dropped under gravity from rest from a height

 and it travels a distance  in the last second,

the height  is.

A. 100 m

B. 

C. 145 m

D. 

Answer: B

Watch Video Solution

h(g = 9.8m/sec2) 9h/25

h

12.5m

167.5m

https://dl.doubtnut.com/l/_iqxbNtSednLZ
https://dl.doubtnut.com/l/_Sdnjy17f668i


14. A ball dropped from the top of a tower covers a distance  in the

last second of its journey, where  is the distance covered in the �rst

second. How much time does it take to reach to ground?.

A. 3 s

B. 4 s

C. 5 s

D. 6 s

Answer: B

Watch Video Solution

7x

x

15. A body falls from a height  (at New Delhi). The ratio of

distance travelled in each  during  to  seconds of the

journey is.

h = 200m

2 sec t = 0 t = 6

https://dl.doubtnut.com/l/_Sdnjy17f668i
https://dl.doubtnut.com/l/_Yrb2ywTTbKUB
https://dl.doubtnut.com/l/_sCAqXKnuFSFW


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 4: 9

1: 2: 4

1: 3: 5

1: 2: 3

16. A stone is thrown vertically upwards. When stone is at a height half of

its maximum height, its speed is  , then the maximum height

attained by the stone is ( )

A. 16 m

B. 10 m

C. 20 m

D. 40 m

10ms− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_sCAqXKnuFSFW
https://dl.doubtnut.com/l/_kkHdE1cHPJCV


Answer: B

Watch Video Solution

17. When a ball is thrown up vertically with velocity , it reaches a

maximum height of h. If one wishes to triple the maximum height then

the ball should be thrown with velocity

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v0

√3v0

3v0

9v0

3/2v0

https://dl.doubtnut.com/l/_kkHdE1cHPJCV
https://dl.doubtnut.com/l/_25IxjwIxmCXY


18. A man in a balloon rising vertically with an accelration fo 

released a ball  after the balloon is let fo from the fround. The

greatst height above the ground reached by the ball is .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4.9ms− 2

2 seconds

14.7m

19.6m

9.8m

24.5m

19. A body freely falling from the rest has velocity  after it falls through a

height  the distance it has to fall down for its velocity to become

double is

A. 8 h

v

h

https://dl.doubtnut.com/l/_LMpmI7SOBex0
https://dl.doubtnut.com/l/_r81efhjxUtTu


B. 6 h

C. 4 h

D. 5 h

Answer: C

Watch Video Solution

20. Two balls are dropped from heights  and  respectively from the

earth surface. The ratio of time of these balls to reach the earth is.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

h 2h

1: √2

√2: 1

2: 1

1: 2

https://dl.doubtnut.com/l/_r81efhjxUtTu
https://dl.doubtnut.com/l/_OXvMAsPti8Km


21. An aeroplane is moving with a velocity u. It drops a packet from a

height h. The time t taken by the packet in reaching the ground will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√( )
2g

h

√( )
2u

g

√( )
h

2g

√( )
2h
g

22. For a particle moving along a straight line, the displacement x

depends on time t as . The ratio of its initial

acceleration to its initial velocity depends

A. only on  and 

x = αt3 + βt2 + γt + δ

α γ

https://dl.doubtnut.com/l/_OXvMAsPti8Km
https://dl.doubtnut.com/l/_UCW9Z0HE3KUc
https://dl.doubtnut.com/l/_nlJn01CHD4Pl


B. only on  and 

C. only on  and 

D. only on 

Answer: B

Watch Video Solution

β γ

α β

α

23. The acceleration of a particle is increasing linearly with time t as bt.

The particle starts from the origin with an initial velocity . The distance

travelled by the particle in time t will be

A. 

B. 

C. 

D. 

Answer: A

v0

v0t + bt31

6

v0t + bt31

3

v0t + bt21

3

v0t + bt21

2

https://dl.doubtnut.com/l/_nlJn01CHD4Pl
https://dl.doubtnut.com/l/_U8tQnZ5U3d6s


Watch Video Solution

24. The acceleration a in  of a particle is given by ,

where t is the time. If the particle starts out with a velocity 

at , then �nd the velocity at the end of .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 2 a = 3t2 + 2t + 2

v = 2ms− 1

t = 0 2s

12ms− 1

14ms− 1

16ms− 1

18ms− 1

25. A particle is moving such that , where s is in

meters and t is in meters and t is in seconds. Find the minimum velocity

attained by the particle.

s = t3 − 6t2 + 18t + 9

https://dl.doubtnut.com/l/_U8tQnZ5U3d6s
https://dl.doubtnut.com/l/_03COJ7xzuiZ8
https://dl.doubtnut.com/l/_MxaO89nmJgjN


Check point 3.6

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

29ms− 1

5ms− 1

6ms− 1

12ms− 1

1. Which of the following graph represents uniform motion

A. 

B. 

https://dl.doubtnut.com/l/_MxaO89nmJgjN
https://dl.doubtnut.com/l/_UxSiHBLWs5Lq


C. 

D. None of these

Answer: A

Watch Video Solution

2. From the following displacement-time graph �nd out the velocity of a

moving body. 

https://dl.doubtnut.com/l/_UxSiHBLWs5Lq
https://dl.doubtnut.com/l/_0eYWwYRyrxu7


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms−11

√3

3ms−1

√3ms−1

ms−11

3

https://dl.doubtnut.com/l/_0eYWwYRyrxu7


3. The distance time graph of a particle at time  makes angle  with

respect to time axis. After , if makes angle  with respect to time

axis. What is the acceleration of the particle?

A. 

B. 

C. 

D. 1

Answer: A

Watch Video Solution

t 45∘

1s 60∘

√3 − 1

√3 + 1

√3

4. The graph between displacement and time for a particle moving with

uniform acceleration is a

A. straight line with a positive slope

https://dl.doubtnut.com/l/_0eYWwYRyrxu7
https://dl.doubtnut.com/l/_Shsmk6awmrqu
https://dl.doubtnut.com/l/_ok4N6wgqV1R2


B. parabola

C. ellipse

D. straight line parallel to time axis

Answer: B

Watch Video Solution

5. The  graph of a moving object is given in �gure. The maximum

acceleration is 

v − t

https://dl.doubtnut.com/l/_ok4N6wgqV1R2
https://dl.doubtnut.com/l/_0hAxil4obawD


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1cm− 2

2cm− 2

3cm− 2

6cm− 2

6. The variation of velocity of a particle with time moving along a straight

line is illustrated in the following �gure. The distance travelled by the

https://dl.doubtnut.com/l/_0hAxil4obawD
https://dl.doubtnut.com/l/_GWJX7slnAgZz


particle in four seconds is. 

A. 60 m

B. 55 m

C. 25 m

D. 30 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GWJX7slnAgZz


7. A lift is going up. The variation in the speed of the lift is as given in the

graph in the graph. What is the height to which the lift takes the

passengers ? 

A. 

B. 

C. 

D. Cannot be calculated from the above graph

Answer: C

3.6m

28.8m

36.0m

https://dl.doubtnut.com/l/_mmalbtEleBr2


Watch Video Solution

8. The velocit-time graph of a body moving in a straight line is shown in

Fig. 2 (d) . 32. Find the displacement and the distance travelled by the

body in .  

.

A. 8m, 16m

B. 16m, 32m

C. 16m, 16m

D. 8m, 18m

Answer: A

W t h Vid S l ti

6 seconds

https://dl.doubtnut.com/l/_mmalbtEleBr2
https://dl.doubtnut.com/l/_GzJGGYhxHc1Z


Watch Video Solution

9. The x-t equation is given as . The corresponding v-t graph is

A. a straight line passing through origin

B. a straight line not passing through origin

C. a parabola

D. None of the above

Answer: B

Watch Video Solution

x = 2t + 1

10. Which of the following graph correctly represents velocity-time

relationship for a particle released from rest to fall freely under gravity ?

A. 

https://dl.doubtnut.com/l/_GzJGGYhxHc1Z
https://dl.doubtnut.com/l/_1PoPPy9CyDH4
https://dl.doubtnut.com/l/_w2ZVmeNqKG3q


B. 

C. 

D. 

Answer: A

Watch Video Solution

11. A particle is thrown vertically upwards with a velocity . It returns to

the ground in time T. which of the following graphs correctly represents

the motion ?

A. 

v

https://dl.doubtnut.com/l/_w2ZVmeNqKG3q
https://dl.doubtnut.com/l/_bTHin8D5S76m


B. 

C. 

D. 

Answer: A

Watch Video Solution

12. The following �gure shows the velocity-time graph of a body.

According to this, at the point B: 

https://dl.doubtnut.com/l/_bTHin8D5S76m
https://dl.doubtnut.com/l/_MAlBSKIWpXRS


A. the is zero

B. there is at force towards motion

C. there is a force which opposes motion

D. there is only gravitational force

Answer: C

Watch Video Solution

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


13. The velocity - time graph is shown in the �gure, for a particle. The

acceleration of particle is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

22.5ms− 2

5ms− 2

−5ms− 2

−3ms− 2

https://dl.doubtnut.com/l/_eWL9aCBgN2Nu


14. The v-t plot of a moving object ios shown in the �gure. The average

velocity of the object during the �rst 10 s is 

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.5ms−1

5ms−1

2ms−1

https://dl.doubtnut.com/l/_Oj7JqRi2sv5h


15. Which of the following graphs cannot possibly represent one

dimensional motion of a particle. 

.

A. I and II

B. II and III

C. II and IV

D. All four

Answer: D

Watch Video Solution

16. If the velocity v of particle moving along a straight line decreases

linearly with its displacement s from  to a value approaching20ms− 1

https://dl.doubtnut.com/l/_tVem0ecDRKrP
https://dl.doubtnut.com/l/_ols6mYmgyPaD


zero at s = 30 m, then acceleration of the particle at v=10ms^(-1)` is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ms− 22

3

− ms− 22

3

ms− 220

3

− ms− 220

3

https://dl.doubtnut.com/l/_ols6mYmgyPaD
https://dl.doubtnut.com/l/_ywe2sjnYyWIt


17.  versus s-graph of a particle moving in a straight line is shown in

the �gure. From the graph some conculsions are drawn. State which

statement is wrong ? 

A. The given graph shown a uniformly accelerated motion

B. Initial velocity of particle is zero

C. Corresponding s-t graph will be a parabola

D. None of the above

Answer: B

h id l i

v2

https://dl.doubtnut.com/l/_ywe2sjnYyWIt


Watch Video Solution

18. A graph between the square of the velocity of a particle and the

distance s moved by the particle is shown in the �gure. The acceleration

of the particle is 

A. 

B. 

C. 

D. None of these

−8ms− 2

−4ms− 2

−16ms− 2

https://dl.doubtnut.com/l/_ywe2sjnYyWIt
https://dl.doubtnut.com/l/_bSlJ6eET4Oe3


Answer: B

Watch Video Solution

19. The area under acceleration-time graph gives

A. distance travelled

B. change in acceleration

C. force acting

D. change in velocity

Answer: D

Watch Video Solution

20. A particle starts from rest at  and undergoes and acceleration

(a) in  with time (t) in seconds which is shown in Fig. 2 (DF) .16 .

Which one of the following plot represents velocity (v) (in ) verses

t = 0

ms− 2

ms− 1

https://dl.doubtnut.com/l/_bSlJ6eET4Oe3
https://dl.doubtnut.com/l/_TFVqbuEUmysz
https://dl.doubtnut.com/l/_3t29MaXrSfwJ


time (in seconds ) ? 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_3t29MaXrSfwJ


Check point 3.7

Answer: A

Watch Video Solution

1. A train is moving due east and a car is moving due north with equal

speeds. A passenger in the train �nds that the car is moving towards

A. East-North direction

B. West-North direaction

C. South-East direction

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3t29MaXrSfwJ
https://dl.doubtnut.com/l/_kEPXIzvrlEyU


2. A 100 m long train crosses a man travelling at  , in opposite

direction, in  then the velocity of train is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5kmh− 1

7.2s

40ms− 1

25ms− 1

20ms− 1

45ms− 1

3. Two bodies are held separated by  vertically one above the other.

They are released simultaneously to fall freely under gravity. After 2 s the

relative distance between them is

A. 

B. 

9.8m

4.9m

19.6m

https://dl.doubtnut.com/l/_WxGbZohueU5F
https://dl.doubtnut.com/l/_mK2O1jKiBUZK


C. 

D. 

Answer: C

Watch Video Solution

9.8m

392m

4. A particle (A) moves due North at  and another particle (B)

moves due West at . The relative velocity of A with respect to B

is 

A.  North of East

B.  East of North

C.  East of North

D.  North of East

Answer: B

Watch Video Solution

3kmh− 1

4kmh− 1

(tan 37∘ = 3/4)

5kmh− 1, 37∘

5kmh− 1, 37∘

5√2kmh− 1, 53∘

5√2kmh− 1, 53∘

https://dl.doubtnut.com/l/_mK2O1jKiBUZK
https://dl.doubtnut.com/l/_Hg8ukvFrjOmz


5. A man standing on a road has to hold his umbrella at  with the

vertical to keep the rain away. He throws the umbrella and starts running

at 10km/hr. He �nds that rain drop are hitting his head vertically. Find the

speed of rain drops with respect to (a) road (b) the moving man.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

10√3kmh− 1

20kmh− 1

kmh− 120

√3

kmh− 110

√3

6. A stationary man observes that the rain is falling vertically downwards.

When he starts running a velocity of , he observes that the rain

is falling at an angle  with the vertical. The actual velocity of rain is

12kmh− 1

60∘

https://dl.doubtnut.com/l/_Hg8ukvFrjOmz
https://dl.doubtnut.com/l/_lxNyrPuhA5zu
https://dl.doubtnut.com/l/_sXhr3k1dmMkR


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

12√3kmh− 1

6√3kmh− 1

4√3kmh− 1

2√3kmh− 1

7. A boy is runing on the plane road with velocity v with a long hollow

tube in his hand. The water is falling vertically downwards with velocity u.

At water angle to the verticaly, he must inclined the tube the water drops

enter it without touching its sides ?

A. 

B. 

C. 

D. 

tan− 1( )
v

u

sin− 1( )
v

u

tan− 1( )
u

v

cos − 1( )
v

u

https://dl.doubtnut.com/l/_sXhr3k1dmMkR
https://dl.doubtnut.com/l/_t49DJjpAfI9T


Answer: A

Watch Video Solution

8. The speed of boat is  in still water. It crosses a river of width 1

km along the shortest possible path in 15 min. Then, velocity of river will

be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5kmh− 1

4.5kmh− 1

4kmh− 1

.5kmh− 1

3kmh− 1

https://dl.doubtnut.com/l/_t49DJjpAfI9T
https://dl.doubtnut.com/l/_gdHnNXvGhLXS


9. A ship X moving due North with speed v observes that another ship Y

is moving due West with speed v. The actual velocity of Y is

A.  towards South-West

B.  towards North-West

C.  towards South-East

D. v towards North-East

Answer: B

Watch Video Solution

√2v

√2v

√2v

10. A river is �owing from west to east at a speed of . A man on the

south bank of the river capable of swimming at  in a still water

wants to swim, across the river in a shortest time. He should swim in a

direction

A. due North

5m/s

10m/s

https://dl.doubtnut.com/l/_LHGrbxOcE1OK
https://dl.doubtnut.com/l/_1PDJRcLP3Ynp


B.  East of North

C.  West of North

D.  East of North

Answer: A

Watch Video Solution

30∘

30∘

60∘

11. The rowing speed of a man relative to water is  and the

speed of water �ow is . At angle to the river �ow should he head

if he wants to reach a point on the other bank, directly opposite to

starting point ?

A. 

B. 

C. 

D. 

5kmh− 1

3kmh− 1

127∘

143∘

120∘

150∘

https://dl.doubtnut.com/l/_1PDJRcLP3Ynp
https://dl.doubtnut.com/l/_hlCISb3ErnQc


Answer: A

Watch Video Solution

12. A man wants to reach point  on the opposite bank of a river �owing

at a speed  as shown in (Fig. 5.193). What minimum speed relative to

water to water should the man have so that he can reach directly to

point  ? In which direction should he swim ? 

.

A.  North-West

B.  North-East

C.  North-West

B

u

B

u, 45∘

u, 45∘

, 45∘u

√2

https://dl.doubtnut.com/l/_hlCISb3ErnQc
https://dl.doubtnut.com/l/_dPJ6qVUNRKWS


D.  North-East

Answer: C

Watch Video Solution

, 45∘u

√2

13. Two trains are each 50 m long moving parallel towards each other at

speeds  and  respectively, at what time will they pass

each other ?

A. 8 s

B. 4 s

C. 2 s

D. 6 s

Answer: B

Watch Video Solution

10ms− 1 15ms− 1

https://dl.doubtnut.com/l/_dPJ6qVUNRKWS
https://dl.doubtnut.com/l/_0HOZkOXBGSSR
https://dl.doubtnut.com/l/_hG1DvFnldEzG


14. A man is 25 m behind a bus, when bus starts accelerating at 

and man starts moving with constant velocity of . Time taken by

him to board the bus is

A. 2 s

B. 3 s

C. 4 s

D. 5 s

Answer: D

Watch Video Solution

2ms− 2

10ms− 1

15. A ball is dropped from the top of a building 100 m high. At the same

instant another ball is thrown upwards with a velocity of  from

the bottom of the building. The two balls will meet after.

A. 5 s

40ms− 1

https://dl.doubtnut.com/l/_hG1DvFnldEzG
https://dl.doubtnut.com/l/_v0j1lXBqYzlO


(A) Taking it together

B. 

C. 2 s

D. 3 s

Answer: B

Watch Video Solution

2.5s

1. A bo walks to his school at a distance of 6 km with constant speed of

 and walks back with a constant speed of . His

average speed for round trip expressed in , is

A. 24/13

B. 40/13

C. 3

D. 

2.5kmh− 1 4kmh− 1

kmh− 1

1/2

https://dl.doubtnut.com/l/_v0j1lXBqYzlO
https://dl.doubtnut.com/l/_kbDkyhtba0jW


Answer: B

Watch Video Solution

2. A man walks on a straight road form his home to a market 2.5 km away

with speed of 5 . Finding the market closed, he instantly turns and

walks back home with a speed of 7.5 . The average speed of the man

over the intervel of time 0 to 40 min is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

km

hr
km

hr

5kmh− 1

kmh− 125

4

kmh− 130

4

kmh− 145
8

https://dl.doubtnut.com/l/_kbDkyhtba0jW
https://dl.doubtnut.com/l/_7xvUnqnNOZMe


3. The distance travelled by a particle starting from rest and moving with

an acceleration , in the third second is.

A. 

B. 

C. 6 m

D. 4 m

Answer: A

Watch Video Solution

ms− 24
3

m
10

3

/(m)
19

3

4. A particle moves in a straight line with a constant acceleration. It

passing through a distance 135 m in t second. The value of t (in second)

is

A. 12

B. 9

https://dl.doubtnut.com/l/_IFGCALpMy9fx
https://dl.doubtnut.com/l/_gRNVnL4yShXv


C. 10

D. 

Answer: B

View Text Solution

1.8

5. A particle moves along x-axis as   

Which of the following is true?

A. The initial velocity of particle is 4

B. The acceleration of particle is 2a

C. The particle is at origin at t = 0

D. None of the above

Answer: B

Watch Video Solution

x = 4(t − 2) + a(t − 2)2

https://dl.doubtnut.com/l/_gRNVnL4yShXv
https://dl.doubtnut.com/l/_xdF9Hq8l6WEh
https://dl.doubtnut.com/l/_6IvRm5xKMrrL


6. A car moving with a velocity of 10m/s can be stopped by the

application of a constant force F In a distance of 20m. If the velocity of

the car is 30m/s. It can be stopped by this force in

A. 

B. 20 m

C. 60 m

D. 180 m

Answer: D

Watch Video Solution

m
20

3

7. A vehicle travels half the distance (L) with speed  and the other half

with speed , then its average speed is .

A. 

B. 

V1

V2

υ1 + υ2

2

2υ1 + υ2

υ1 + υ2

https://dl.doubtnut.com/l/_6IvRm5xKMrrL
https://dl.doubtnut.com/l/_Sg3XhJCUypFO


C. 

D. 

Answer: C

Watch Video Solution

2υ1υ2

υ1 + υ2

L(υ1 + υ2)

υ1υ2

8. The x and y coordinates of a particle at any time t are given by

 and , where x and t is seconds. The acceleration of

particle at s is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 7t + 4t2 y = 5t

t = 5

8ms− 2

20ms− 2

40ms− 2

https://dl.doubtnut.com/l/_Sg3XhJCUypFO
https://dl.doubtnut.com/l/_UxUKJTO0tODO


9. A body  starts from rest with an acceleration . After  seconds,

another body  starts from rest with an acceleration . If they travel

equal distances in the  second, after the start of , then the ratio

 is equal to :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A a1 2

B a2

5th A

a1 : a2

5: 9

5: 7

9: 5

9: 7

10. Figure given shows the distance - time graph of the motion of a car. It

follows from the graph that the car is 

https://dl.doubtnut.com/l/_UxUKJTO0tODO
https://dl.doubtnut.com/l/_cu1QpVJgYNCL
https://dl.doubtnut.com/l/_nkN9qYYzlTdQ


A. at rest

B. in uniform motion

C. in non-uniform acceleration

D. uniformly accelerated

Answer: D

Watch Video Solution

11. Which of the following speed - time  graph is physically not

possible ?

(υ − t)

https://dl.doubtnut.com/l/_nkN9qYYzlTdQ
https://dl.doubtnut.com/l/_rV18aqVuWNxU


A. 

B. 

C. 

D. All of these

Answer: D

Watch Video Solution

12. The displacement (x)-time (t) graph of a particle is shown in �gure.

Which of the following is correct ? 

https://dl.doubtnut.com/l/_rV18aqVuWNxU
https://dl.doubtnut.com/l/_brkgOFEKB9nU


A. Particle starts with zero velocity and variable acceleration

B. Particle starts with non-zero velocity and variable acceleration

C. Particle starts with zero velocity and uniform acceleration

D. Particle starts with non-zero velocity and uniform acceleration

Answer: A

Watch Video Solution

13. The velocity fo a body depends on time according to equation,

. The body is undergoing.v = 2.0 + 0.1t2

https://dl.doubtnut.com/l/_brkgOFEKB9nU
https://dl.doubtnut.com/l/_qMbX8wdwvIf0


A. uniform acceleration

B. Uniform retardation

C. Non-uniform acceleration

D. Zero acceleration

Answer: C

Watch Video Solution

14. A particle shows distance-time curve as given in this �gure. The

maximum instantaneous velocity of the particle is around the point. 

https://dl.doubtnut.com/l/_qMbX8wdwvIf0
https://dl.doubtnut.com/l/_LKktfczjGmFS


.

A. A

B. B

C. C

D. D

Answer: C

Watch Video Solution

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


15. The displacement-time graph of moving particle is shown below 

  

The instantaneous velocity of the particle in negative at the point

A. E

B. F

C. C

D. D

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LUFnImu6OKt2
https://dl.doubtnut.com/l/_hlUkW0XHugwW


16. The velocity  of a particle as a function of its position (x) is expressed

as , where  and  are positive constants. The

acceleration of the particle is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

υ

υ = √c1 − c2x c1 c2

c2

−
c2

2

c1 − c2

c1 + c2

2

17. A person walks up a stalled escalator in 90 s. When standingon the

same escalator, now moving, he is carried in 60 s.The time it would take

him to walk up the moving escalator will be:

A. 27 s

https://dl.doubtnut.com/l/_hlUkW0XHugwW
https://dl.doubtnut.com/l/_6ULI6LubSPJc


B. 50 s

C. 18 s

D. 36 s

Answer: D

Watch Video Solution

18. A car starts moving along a line, �rst with acceleration a=5 

starting from rest then uniformly and �nally decelerating at the same

rate a, comes to rest.The total time of motion is . The average

velocity during the time is equal to lt v gt =72 km/hr.How long does the

partial move uniformly ?

A. 10 s

B. 12 s

C. 20 s

D. 15 s

ms− 2

τ = 25s

https://dl.doubtnut.com/l/_6ULI6LubSPJc
https://dl.doubtnut.com/l/_ZwSbYZ6LNhtp


Answer: D

Watch Video Solution

19. The displacement (x) of a particle depends on time t as

. Choose the incorrect statements from the following.

A. The particle never returns to its starting point

B. The particle comes to rest after time 

C. The initial velocity of the particle is zero

D. The initial acceleration of the particle is zero

Answer: D

Watch Video Solution

x = αt2 − βt3

2α

3β

20. A starts from rest, with uniform acceleration a. The acceleration of

the body as function of time t is given by the equation a = pt, where p is

https://dl.doubtnut.com/l/_ZwSbYZ6LNhtp
https://dl.doubtnut.com/l/_s36VRfzJOAcK
https://dl.doubtnut.com/l/_j0l41GlGZKo1


a constant, then the displacement of the particle in the time interval t =

0 to  will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t = t1

pt3
1

1

2

pt2
1

1

3

pt2
1

1

2

pt3
1

1

2

21. A ball is dropped onto the �oor from a height of 10 m. It rebounds to

a height of 5 m. If the ball was in contact with the �oor for , what

was its average acceleration during contact ? (Take )

A. 

B. 

0.01s

g = 10ms− 2

2414ms− 2

1735ms− 2

https://dl.doubtnut.com/l/_j0l41GlGZKo1
https://dl.doubtnut.com/l/_39sfwZ40fEHR


C. 

D. 

Answer: A

Watch Video Solution

3120ms− 2

4105ms− 2

22. Particle A is moving along X-axis. At time t = 0, it has velocity of

 and acceleration . Particle B has velocity of 

and acceleration . Initially both the particles are at origion. At

time t = 2 distance between the particles are at origin. At time t = 2 s

distance between the particles is

A. 24 m

B. 36 m

C. 20 m

D. 42 m

10ms− 1 −4ms− 2 20ms− 1

−2ms− 2

https://dl.doubtnut.com/l/_39sfwZ40fEHR
https://dl.doubtnut.com/l/_h3aop2J3KMEL


Answer: A

Watch Video Solution

23. At a metro station, a girl walks up a stationary escalator in time  If

she remains stationary on the escalator, then the escalator take her up in

time . The time taken by her to walk up the moving escalator will be.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t1

t2

(t1 + t2)

2

t1t2

(t2 − t1)

t1t2

(t2 + t1)

t1 − t2

https://dl.doubtnut.com/l/_h3aop2J3KMEL
https://dl.doubtnut.com/l/_sq4kBBWZZRKo


24. The displacement of a body along X-axis depends on time as

. Then the velocity of body.

A. increases with time

B. decreases with time

C. independent of time

D. None of these

Answer: A

Watch Video Solution

√x = t + 1

25. A cyclist starts from the centre O of a circular park of radius 1km,

reaches the edge P of the park, then cycles along the PQ circumference

and returns to the centre along OQ as shown in �g. If the round trip

taken ten minute, the net displacement and average speed of the cyclist

https://dl.doubtnut.com/l/_7UXtUB2UIxsf
https://dl.doubtnut.com/l/_zvTswrxtWeKa


(in kilometer and kilometer per hour) is 

A. 0, 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

, 0
π + 4

2

21.4,
π + 4

2

0, 21.4

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


Watch Video Solution

26. A particle moves along a straight line . At a time  (in seconds) the

distance  (in metre) of the particle is given by . How

long would the particle travel before coming to rest ?

A. 24m

B. 40m

C. 56m

D. 16m

Answer: C

Watch Video Solution

OX t

x x = 40 + 12t − t3

27. Two boys are standing at the ends A and B of a ground, where

. The boy at B starts running in a direction perpendicular to ABAB = a

https://dl.doubtnut.com/l/_zvTswrxtWeKa
https://dl.doubtnut.com/l/_KjCSxdPwRlsE
https://dl.doubtnut.com/l/_JgciyTgrOvuu


with velocity . The boy at A starts running simultaneously with velocity

v and catches the other boy in a time t, where t is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v1

a/√υ2 + υ2
1

√a2 /(υ2 − υ2
1)

a/(υ − υ1)

a/(υ + υ1)

28. A bullet emerges from a barrel of length  with a speed of

. Assuming constant acceleration, after the gun is �red is

A. 4m

B. 40m

C. 400us

1.2m

640ms1

https://dl.doubtnut.com/l/_JgciyTgrOvuu
https://dl.doubtnut.com/l/_A4YGqbcKIyWt


D. 1s

Answer: B

Watch Video Solution

29. From the top of a tower, 80m high from the ground a stone is thrown

in the horizontal direction with a velocity of . The stone reaches the

ground after a time t and falls at a distance of d from the foot of the

tower. Assuming , the time t and distance d are given

respectively by

A. 6s,64m

B. 6s,48m

C. 4s,32m

D. 4s,16m

Answer: C

Watch Video Solution

8ms1

g = 10ms2

https://dl.doubtnut.com/l/_A4YGqbcKIyWt
https://dl.doubtnut.com/l/_KsP8TPEWZq0E


Watch Video Solution

30. A boggy of uniformly moving train is suddenly detached from train

and stops after covering some distance. The distance covered by the

boggy and distance covered by the train in the same time has relation

A. Both will be equal

B. First will be half of second

C. First will be 1/4 of second

D. No de�nite ratio

Answer: B

Watch Video Solution

31. A man is 45 m behind the bus when the bus starts acceleration from

rest with acceleration . With what minimum velocity should man

start running to catch the bus?

2.5
m

s2

https://dl.doubtnut.com/l/_KsP8TPEWZq0E
https://dl.doubtnut.com/l/_BYomRGQOz40g
https://dl.doubtnut.com/l/_FZdM4ut8GRF6


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

12ms− 1

14ms− 1

15ms− 1

16ms− 1

32. A body moves for a total of nine second starting from rest with

uniform acceleration and then with uniform retardation, which is twice

the value of acceleration and then stop. The duration of uniform

acceleration is

A. 3s

B. 4.5s

C. 5s

D. 6s

https://dl.doubtnut.com/l/_FZdM4ut8GRF6
https://dl.doubtnut.com/l/_K3ezpdnXTbyn


Answer: D

Watch Video Solution

33. A point initially at rest moves along x-axis. Its acceleration varies with

time as . If it starts from origin, the distance covered

in 2 s is:

A. 20m

B. 18m

C. 16m

D. 25m

Answer: B

Watch Video Solution

a = (6t + 5)m/s2

https://dl.doubtnut.com/l/_K3ezpdnXTbyn
https://dl.doubtnut.com/l/_4Z7HH3psiLi7


34. The time taken by a block of wood (initially at rest) to slide down a

smooth inclined plane 9.8 m long (angle of inclination is ) is  

A. 

B. 2 s

C. 4 s

D. 1 s

Answer: B

Watch Video Solution

30∘

s
1

2

https://dl.doubtnut.com/l/_zKOggJfoTBZT
https://dl.doubtnut.com/l/_JR0MsL4sGUgR


35. A particle move a distance  in time  according to equation

. The acceleration of particle is alphaortional to.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x t

x = (t + 5)
− 1

(velocity)
3 / 2

(distance)
2

(distance)
− 2

(velocity)
2 / 3

36. A ball is thrown straight upward with a speed v from a point h meter

above the ground. The time taken for the ball to strike the ground is

A. 

B. 

C. 

√1 −
υ

g

2hg

υ2

√1 +
υ

g

2hg

υ2

√1 +
2hg

υ2

https://dl.doubtnut.com/l/_JR0MsL4sGUgR
https://dl.doubtnut.com/l/_pMMzT2JSpvKJ


D. 

Answer: D

Watch Video Solution

[1 + √1 + ]
υ

g

2hg

υ2

37. The position of a particle along X-axis at time t is given by

. The displacement and the distance travelled in the

interval, t = 0 to t = 1 are respectively

A. 2, 2

B. 

C. 0, 2

D. 

Answer: D

Watch Video Solution

x = 2 + t − 3t2

−2, 2.5

−2, 2.1

https://dl.doubtnut.com/l/_pMMzT2JSpvKJ
https://dl.doubtnut.com/l/_y2oa7dVYZI2u
https://dl.doubtnut.com/l/_31wW2SQSvWV1


38. A stone is allowed to fall freely from rest. The ratio of the time taken

to fall through the �rst metre and the second metre distance is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√2 − 1

√2 + 1

√2

39. Which of the following represents uniformly accelerated motion ?

A. 

B. 

C. 

D. 

x = √
t + a

b

x =
t + a

b

t = √
x + a

b

x = √t + a

https://dl.doubtnut.com/l/_31wW2SQSvWV1
https://dl.doubtnut.com/l/_NttPDpV1F4lD


Answer: C

Watch Video Solution

40. A particle moves along a straight line. Its position at any instant is

given by  where x is in metres and t in seconds. Find the

acceleration of the particle at the instant when particle is at rest.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 32t −
8t3

3

−16ms− 2

−27.6ms− 2

32ms− 2

16ms− 2

https://dl.doubtnut.com/l/_NttPDpV1F4lD
https://dl.doubtnut.com/l/_1vFwlA2VTNEo


41. A point moves in a straight line so it's displacement  meter at time 

second is given by . It's acceleration in  at time 

second is .

A. 1/x

B. 

C. 

D. 

Answer: B

Watch Video Solution

x t

x2 = 1 + t2 ms− 2 t

1/x3

−1/x2

−1/x3

42. The displacement  of a particle varies with time  as

. Where  and  positive constant. 

The velocity of the particle will.

A. go on decreasing with time

x t

x = ae−αt + beβt a, b, α β

https://dl.doubtnut.com/l/_VIJHJUO0kWRt
https://dl.doubtnut.com/l/_amoi5OEuGLje


B. be independent of  and 

C. drop to zero when 

D. go on increasing with time

Answer: D

Watch Video Solution

α β

α = β

43. The ration of the distance traversed, in successive intervals of time by

a body, falling from rest, are

A. 1 : 3 : 5 : 7 : 9 : …

B. 2 : 4 : 6 : 8 : 10 : …

C. 1 : 4 : 7 : 10 : 13 : …

D. None of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_amoi5OEuGLje
https://dl.doubtnut.com/l/_3XjZpXJOVOgy


44. A particle starting from rest. Its acceleration (a) versus time (t) is as

shown in the �gure. 

The maximum speed of the particle will be. 

A. 

B. 

C. 

D. 

Answer: B

110ms− 1

55ms− 1

550ms− 1

660ms− 1

https://dl.doubtnut.com/l/_3XjZpXJOVOgy
https://dl.doubtnut.com/l/_9Eta6BPZywr2


Watch Video Solution

45. The acceleration (a)-time(t) graph for a particle moving along a

straight from rest is shown in �gur. Which of the following graph is the

best representation of its velocity (v) with time (t) ? 

A. 

https://dl.doubtnut.com/l/_9Eta6BPZywr2
https://dl.doubtnut.com/l/_P11Blwh0c6ou


B. 

C. 

D. 

Answer: A

Watch Video Solution

46. A point moves with uniform acceleration and , and  denote

the average velocities in the three successive intervals of time , and 

 Which of the following Relations is correct?.

A. 

B. 

v1, v2 v3

t1. t2

t3

(υ1 − υ2) : (υ2 − υ3) = (t1 − t2) : (t2 + t3)

(υ1 − υ2) : (υ2 − υ3) = (t1 + t2) : (t2 + t3)

https://dl.doubtnut.com/l/_P11Blwh0c6ou
https://dl.doubtnut.com/l/_NrBhksBT5iRN


C. 

D. 

Answer: B

Watch Video Solution

(iψlon1 − υ2) : (υ2 − υ3) = (t1 − t2) : (t1 − t3)

(υ1 − υ2) : (υ2 − υ2 − υ3) = (t1 − t2) : (t2 − t3)

47. The velocity-time graph for a particle moving along X-axis is shown in

the �gure. The corresponding displacement-time graph is correctly

shown by 

https://dl.doubtnut.com/l/_NrBhksBT5iRN
https://dl.doubtnut.com/l/_sVlaWFOED4vp


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

48. The given graph shows the variation of velocity with displacement.

Which one of the graphs given below correctly represents the variation

https://dl.doubtnut.com/l/_sVlaWFOED4vp
https://dl.doubtnut.com/l/_1OhnHYL4kGro


of acceleration with displacement ? 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_1OhnHYL4kGro


D. 

Answer: A

Watch Video Solution

49. The displacement x of a particle in a straight line motion is given by

. The correct representation of the motion is

A. 

B. 

C. 

x = 1 − t − t2

https://dl.doubtnut.com/l/_1OhnHYL4kGro
https://dl.doubtnut.com/l/_XrZ2YQ22Tc9J


D. 

Answer: B

Watch Video Solution

50. The verical of point above the ground is twice that of Q. A particle is

projected downward with a speed of  from P and at the same

time another particle is projected upward with the same speed from W.

Both particle reach the ground simultaneously, then

A. PQ = 30 m

B. time of �ight of stones = 3 s

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: C

5ms− 1

https://dl.doubtnut.com/l/_XrZ2YQ22Tc9J
https://dl.doubtnut.com/l/_WwqQzSs5V1gH


Watch Video Solution

51. Among the four graphs shown in the �gure there is only one graph

for which average velocity over the time interval (0,T) can vanish for a

suitably chosen . Which one is it ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T

https://dl.doubtnut.com/l/_WwqQzSs5V1gH
https://dl.doubtnut.com/l/_IZc8zgvj8aVr


52. A lift is coming from  �oor and is just about to reach  �oor.

Taking ground �oor as origin and positive direction upwards for all

quantities, which one of the following is correct ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8th 4th

x < 0, υ < 0, a > 0

x > 0, υ < 0, a < 0

x > 0, υ < 0, a < 0

x > 0, υ > 0, a < 0

53. In one dimensional motion, instantaneous speed  satis�es

.

A. The displacement in time T must always take non-negative values

v

(0 ≤ v < v0)

https://dl.doubtnut.com/l/_IZc8zgvj8aVr
https://dl.doubtnut.com/l/_jVZ2xQmognz9
https://dl.doubtnut.com/l/_KWkNbrUbMtnF


B. The displacement x in time T satis�es 

C. The acceleration is always a non-negative number

D. The motion has no turning points

Answer: B

Watch Video Solution

−υ0T < x < υ0T

54. The displacement of a particle is moving by  where  is

in metres and  in second. The distance covered by the particle in �rst 

seconds is.

A. 4 m

B. 8 m

C. 12 m

D. 16 m

Answer: B

x = (t − 2)2
x

t 4

https://dl.doubtnut.com/l/_KWkNbrUbMtnF
https://dl.doubtnut.com/l/_KXdzQjWDz2Jz


Watch Video Solution

55. A partachutist after bailing out falls 50 m without friction. When

parachute opens, it decelerates at . At what height did he bail out

A. 293 m

B. 111 m

C. 91 m

D. 182 m

Answer: A

Watch Video Solution

2ms− 2

56. The velocity  of a particle moving along X-axis varies with its

position x as shown in �gure. The acceleration (a) of particle varies with

(υ)

https://dl.doubtnut.com/l/_KXdzQjWDz2Jz
https://dl.doubtnut.com/l/_8kchFdcqlqmR
https://dl.doubtnut.com/l/_xh971ho3fVsN


position (x) as 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a2 = x + 3

a = 2x2 + 4

2a = 3x + 5

a = 4x − 8

https://dl.doubtnut.com/l/_xh971ho3fVsN


57. A car A moves along north with velocity 30 km/h and another car B

moves along east with velocity 40 km/h. The relative velocity of A with

respect to B is

A. 50 km/h North - East

B. 50 km/h North-West

C. 50 km/h at angle  North of West

D. 50 km/h at angle  West of North

Answer: C

Watch Video Solution

tan− 1(3/4)

tan− 1(3/4)

58. Rain is falling vertically downward with velocity  A man is

moving horizontally with velocity , the velocity of rain with respect

to man is

A. 5 m/s at an angle  with horizontal

4m/s.

3m/s

tan− 1(4/3)

https://dl.doubtnut.com/l/_8Uy44MOhqfSL
https://dl.doubtnut.com/l/_hxF8mv5hg1n0


B. 5 m/s at an angle  with vertical

C. 5 m/s at an angle  with vertical

D. Both (a) and (b)

Answer: D

Watch Video Solution

tan− 1(3/4)

tan− 1(4/3)

59. A ship is travelling due east at a speed of  Find the speed of

a boat heading  east of north if it appears always due north from the

ship.

A. 30 km/h

B. 

C. 

D. 

Answer: A

15km/h.

30∘

k
15√3

2
m

h

10√3k
m

h

20k
m

h

https://dl.doubtnut.com/l/_hxF8mv5hg1n0
https://dl.doubtnut.com/l/_GnDaYWhA0qPT


Watch Video Solution

60. A man takes  to cover a certain distance along the �ow and takes

 to cover the same distance opposite to �ow. In how much time, he will

cross this distance in still water.

A. 

B. 4 h

C. 

D. 5 h

Answer: B

Watch Video Solution

3h

6h

3.5h

4.5h

61. A river  wide is �owing at a rate of  A boat is sailing at a

velocity of  with respect to the water, in a direction perpendicular

to the river. The time taken by the boat to reach the opposite bank

500m 4m/s.

10m/s

https://dl.doubtnut.com/l/_GnDaYWhA0qPT
https://dl.doubtnut.com/l/_X8xOL8cnxlFp
https://dl.doubtnut.com/l/_Gp1FCsHXV9Vx


A. 30 s

B. 40 s

C. 50 s

D. 60 s

Answer: C

Watch Video Solution

62. A ball is dropped vertically from  height  above the ground . It hits

the ground and bounces up vertically to a height

v h` above the ground as

A. 

a d

(d) /(2). Neg ≤ ct ∈ g ⊂ sequentmotion and airresis tan ce, itsvelocity

varieswiththeheight

https://dl.doubtnut.com/l/_Gp1FCsHXV9Vx
https://dl.doubtnut.com/l/_3BTzZqgNbl8T


B. 

C. 

D. 

Answer: A

Watch Video Solution

63. The driver of a train moving at a speed  sights another train at a

disane , ahead of him moving in the same direction with a slower speed

. He applies the brakes and gives a constant teradation  to his train.

Show that here will be no collision if .

A. 

v1

d

v2 a

d > (v1 − v2)2 /2a

d > ( )
υ1 − υ2

2α

https://dl.doubtnut.com/l/_3BTzZqgNbl8T
https://dl.doubtnut.com/l/_XP22peFR74cN


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

d <
(υ1 − υ2)

2

2α

d >
(υ1 − υ2)2

2α

64. A boat which has a speed of  per hour in still water crosses a

river of width 1 km along the shortest possible path in �fteen minutes.

The velocity of the river water in km per hour is :-

A. 1 km/h

B. 3 km/h

C. 4 km/h

D. 5 km/h

Answer: B

5km

https://dl.doubtnut.com/l/_XP22peFR74cN
https://dl.doubtnut.com/l/_m2pOsPRUMF2E


Watch Video Solution

65. Two car  and  travelling in the same direction with velocities 

and . When the car  is at a distance  ahead of the car ,

the driver of the car  applied the brake producing a uniform

retardation . There wil be no collision when.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B v1

v2(v1 > v2) A d B

A

a

d <
(υ1 − υ2)

2

2a

d <
υ2

1 − υ2
2

2a

d >
(υ1 − υ2)

2

2a

d >
υ2

1 − υ2
2

2a

66. Water drops fall at regular intervals from a tap 5 m above the ground.

The third drop is leaving the tap, the instant the �rst drop touches the

https://dl.doubtnut.com/l/_m2pOsPRUMF2E
https://dl.doubtnut.com/l/_kFBX20MsbqXj
https://dl.doubtnut.com/l/_p75N6NMARhUv


ground. How far above the ground is the second drop at that instant.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(g = 10ms− 2)

2.50m

3.75m

4.00m

1.25m

67. A ball is thrown vertically up with a velocity . It passes three points

 and  in its upward journey with velocities  and ,

respectively. Find .

A. 1

B. 2

u

A, B C ,
u

2
u

3
u

4
AB

BC

https://dl.doubtnut.com/l/_p75N6NMARhUv
https://dl.doubtnut.com/l/_NSfs9ZCWKXdb


C. 

D. 

Answer: D

Watch Video Solution

10

7

20

7

68. A particle moving along x-axis has acceleration , at time , given by

, where  and  are constant.  

The particle at  has zero velocity. In the time interval between 

and the instant when , the particle's velocity  is :

A. 

B. 

C. 

D. 

Answer: A

f t

f = f0(1 − )
t

T
f0 T

t = 0 t = 0

f = 0 (vx)

f0T
1

2

f0T

f0T
21

2

f0T
− 2

https://dl.doubtnut.com/l/_NSfs9ZCWKXdb
https://dl.doubtnut.com/l/_KGEDG87mgVSJ


Watch Video Solution

69. The position  of a particle with respect to time  along the x-axis is

given by  where  is in meter and  in second. What will be

the position of this particle when it achieves maximum speed along the

positive  direction

A. 24 m

B. 32 m

C. 54 m

D. 81 m

Answer: C

Watch Video Solution

x t

x = 9t2 − t3 x t

x

70. Two particles P and Q simultaneously start moving from point A with

velocities  and  respectively. The two particles move with15m/s 20m/s

https://dl.doubtnut.com/l/_KGEDG87mgVSJ
https://dl.doubtnut.com/l/_bDY7Id3agACf
https://dl.doubtnut.com/l/_M6OIFURE3FGo


acceleration equal in magnitude but opposite in direction. When P

overtakes Q at point B then its velocity is , the velocity of Q at

point B will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30m/s

30ms− 1

5ms− 1

20ms− 1

15ms− 1

71. A body falling from a high mimaret travels 40 meters in the last 2

seconds of its fall to ground. Height of minaret in meters is (take

)

A. 60

B. 45

g = 10
m

s2

https://dl.doubtnut.com/l/_M6OIFURE3FGo
https://dl.doubtnut.com/l/_t8gIwNTIOI9R


C. 80

D. 50

Answer: B

Watch Video Solution

72. A small block slides without friction down an iclined plane starting

form rest. Let  be the distance traveled from time  to .

Then  is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Sn t = n − 1 t = n

Sn

Sn+ 1

2n − 1

2n

2n + 1

2n − 1

2n − 1

2n + 1

2n

2n + 1

https://dl.doubtnut.com/l/_t8gIwNTIOI9R
https://dl.doubtnut.com/l/_Mu7zFC6ueM6h


73. A particle located at  at time , starts moving along with

the positive  with a velocity 'v' that varies as . The

displacement of the particle varies with time as

A. t

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = 0 t = 0

x − direction v = a√x

t1 / 2

t3

t2

74. A body falls freely from the top of a tower. It covers 36% of the total

height in the lkast second before striking the ground level. The height of

the tower is

https://dl.doubtnut.com/l/_Mu7zFC6ueM6h
https://dl.doubtnut.com/l/_0KPMqSeyJcVF
https://dl.doubtnut.com/l/_VQ93jCX97ve9


A. 50 m

B. 75 m

C. 100 m

D. 125 m

Answer: D

Watch Video Solution

75. An elevator car whose �oor to ceiling distance is equal to  starts

ascending with constant acceleration , 2 sec after the start a

bolt begins falling from the ceiling of the car. Answer the following

question   

The bolt's free fall time is

A. 

B. 

C. 

2.7m

1.2m/s2

(g = 9.8m/s2)

√ s
2.7
9.8

√ s
5.4
9.8

√ s
5.4
8.6

https://dl.doubtnut.com/l/_VQ93jCX97ve9
https://dl.doubtnut.com/l/_j46YMhrw09Ws


(B) Meical entrance special format questions (Assertion and reason)

D. 

Answer: D

Watch Video Solution

√ s
5.4
11

1. Assertion : Acceleration of a moving particle can change its direction

without any change in direction of velocity. 

Reason : If the direction of change in velocity vector changes, the

direction of acceleration vector also changes.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_j46YMhrw09Ws
https://dl.doubtnut.com/l/_mzwNVrwphQdk


D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

2. Assertion : An object may have varying speed without having varying

velocity. 

Reason : If the velocity is zero at an instant, the acceleration may not be

zero at that instant.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

https://dl.doubtnut.com/l/_mzwNVrwphQdk
https://dl.doubtnut.com/l/_8rWJfhZX2BeH


Answer: D

Watch Video Solution

3. Assertion : Magnitude of average velocity is equal to average speed, if

velocity is constant. 

Reson : If velocity is constant, then there is no change in the direction of

motion.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8rWJfhZX2BeH
https://dl.doubtnut.com/l/_jJFFl21yknk4


4. Assertion : In the equation,  where, s is the distance

travelled by uniformly accelerated body in tth second. 

Reason : The above equation is dimensionally incorrect.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

s = u + at − a
1

2

https://dl.doubtnut.com/l/_jJFFl21yknk4
https://dl.doubtnut.com/l/_zGU9TGuuXDbV


5. Assertion : A body is momentarily at rest at the instant it reverses the

direction. 

Reason : A body cannot have acceleration if its velocity is zero at a given

instant of time.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_z0HxDuai5HRf


6. Assertion : The average velocity of a particle having initial and �nal

velocity  and  is . 

Reason : If  and  be the initial and �nal displacement in time t, then 

 .

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

v1 v2 v1 + v2 /2

r1 r2

vav =
r1 − r2

t

https://dl.doubtnut.com/l/_ojCdYW2i3N9W


7. Assertion : The  graph perpendicular to time axis is not possible

in particle. 

Reason : In�nite acceleration cannot be realised in particle.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

υ − t

8. Assertion : If velocity - time equation of a particle moving in a straight

line is quadratic in time, then displacement - time equation cannot be

https://dl.doubtnut.com/l/_JlIVPARPLDjT
https://dl.doubtnut.com/l/_h4o40BIQo5jY


linear. 

Reason : If displacement - time is quadratic in time, then velocity - time is

linear.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

9. Assertion : Distance between two particles moving with consant

velocities always remains constant. 

Reason : In the above case, relative motion between them is uniform.

https://dl.doubtnut.com/l/_h4o40BIQo5jY
https://dl.doubtnut.com/l/_RTtQowMkov7e


A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

10. Assertion : In the s-t diagram as shown in �gure, the body starts

moving in positive direction but not form s = 0. 

https://dl.doubtnut.com/l/_RTtQowMkov7e
https://dl.doubtnut.com/l/_rs7CA3gd3eXL


  

Reason : At , velocity of body changes its direction of motion.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

t = t0

https://dl.doubtnut.com/l/_rs7CA3gd3eXL


11. Assertion : In the s-t graph as shown in �gure, velocity of particle is

negative and acceleration is positive. 

  

Reason : Slope of s-t graph is negative and increasing in magnitude.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

https://dl.doubtnut.com/l/_iENu2QiV4vyj


Watch Video Solution

12. Assertion : A body of mass 4 kg has an initial velocity . It is

subjected to a force of . The displacement of body from origin after

4 s will be . 

Reason : The equation  can be applied to obtain v if a is

constant.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

5 îms− 1

4ĵN

21.5m

v = u + at

https://dl.doubtnut.com/l/_iENu2QiV4vyj
https://dl.doubtnut.com/l/_NIhwoUSisWC6


13. Assertion : Particle A is moving Eastwards and particle B Northwards

with same speed. Then, velocity of A with respect to B is in South-East

direction. 

Reason : Relative velocity between them is zero as their speeds are same.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NIhwoUSisWC6
https://dl.doubtnut.com/l/_nmkz2kwKvTx0


14. Assertion : On a curved path, average speed of a particle can never be

equal to average velocity. 

Reason : Average speed is total distance travelled divided by total time.

Whereas average velocity is, �nal velocity plus initial velocity divided by

two.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VCb5cE80gmpR


15. Assertion : If a particle is thrown upwards, then distance travelled in

last second of upward journey is independent in last second of upward

journey is independent of the velocity of projection. 

Reason : In last second, distance travelled is . (Taken, )

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

4.9m g = 9.8ms− 2

https://dl.doubtnut.com/l/_smykKPWn6nuR


16. Assertoin : If acceleration of a particle moving in a straight line varies

as , then   

Reason : If a-t graph is a straight line, then s-t graph may be a parabola.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

a ∝ tn S ∝ tn+ 2

17. Assertion : A lift is ascending with decreasing speed means

acceleration of lift is downwards. 

https://dl.doubtnut.com/l/_QPl6JSFVm09P
https://dl.doubtnut.com/l/_eMRfbUsJZsKR


Reason : A body always moves in the direction of its acceleration.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

18. Assertion : A body is moving along a straight line such the its velocity

varies with a time as shown in �gure. Magnmitude of displacement of the

body from t = 0 to t = 12 s is the same as the distance travelled by it in

the given time duration. 

https://dl.doubtnut.com/l/_eMRfbUsJZsKR
https://dl.doubtnut.com/l/_2BxYCwTvrjuO


  

Reason : For unidirectional motion of a body, 

|displacement|=distance

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_2BxYCwTvrjuO
https://dl.doubtnut.com/l/_bN8jvCaaA4Cg


19. Assertion : In the  diagram as shown in �gure, average velocity

between the interval t = 0 and  is independent of   

  

Reason : Average velocity in the given interval is .

A. If both Assertion and Reason are correct and Reason is the correct

explanation of assertion.

B. If both Assertion and Reason are correct but Reason in not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

υ − t

t = t0 t0

υm
1

2

https://dl.doubtnut.com/l/_bN8jvCaaA4Cg


(B) Meical entrance special format questions (Mathch the columns)

Watch Video Solution

1. Match the following columns. 

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

Column I Column II

(A) d v/dt (p) Acceleration

(B) d|v|/dt (q) Magnitude of acceleration

(C) (r) Velocity

(D) ∣∣ ∣∣ (s) Magnitude of velocity

(t) Rate of change of speed

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

dr

dt

dr

dt

2. In the s-t equation  match the following columns.

Watch Video Solution

(s = 10 + 20t − 5t2)

∣
∣
∣
∣
∣
∣
∣
∣

Column I Column II

(A) Distancec travelled in 3s (p) −20  units

(B) Displacement 1 s (q) 15  units

(C) Initial acceleration (r) 25  units

(D) Velocity at 4 s (s) −10  units

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_bN8jvCaaA4Cg
https://dl.doubtnut.com/l/_WlfGj8LHlshc
https://dl.doubtnut.com/l/_kWAolAJzqhVv


3. Velocity of a particle is in negative direction with constant acceleration

in positive direction. Then match the following: 

Watch Video Solution

4. Match the following columns. 

View Text Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣

Column I Column II

(A) Constant positive acceleration (p) Speed may increase

(B) Constant negative acceleration (q) Speed may decrease

(C) Constant displacement (r) Speed is zero

(D) Constant slope of a-t graph (s) Speed must increase

(t) Speed must decrease

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_pasW2fxWFl3M
https://dl.doubtnut.com/l/_4KNFc6n7liir


5. For the velocity -time graph shown in �gure, in a time interval from

 to , match the following:  

  

Watch Video Solution

t = 0 t = 6s

Column I Column II

(A) Change in velocity (p) −5/3SIunit

(B) Average acceleration (q) −20SIunit

(C) Total displacement (r) −10SIunit

(D) Acceleration ay t=3s (s) −5SIunit

6. Let us call a motion,  when velocity is positive and increasing 

when velocity is negative and increasing  when velocity is positive and

A A− 1

R

https://dl.doubtnut.com/l/_l1zNYnISKQyH
https://dl.doubtnut.com/l/_xoa98GdVPlxd


(C )Medical entrances gallery

decreasing and  when velociyt is negative and decreasing. Now

match the following two tales for the given  graph  

Watch Video Solution

R− 1

s − t

1. If the velocity of a particle is , where  and  are

constant, then the distance travelled by it between  and  is :

A. 

B. 

v = At + Bt2 A B

1s 2s

3A + 7B

A + B
3

2
7

3

https://dl.doubtnut.com/l/_xoa98GdVPlxd
https://dl.doubtnut.com/l/_OcCIwZhrnnm7


C. 

D. 

Answer: B

Watch Video Solution

+
A

2
B

3

A + 4B
3

2

2. A particle of unit mass undergoes one-dimensional motion such that

its velocity varies according to 

  

where  and  are constant and  is the position of the particle. The

acceleration of the particle as a function of  is given by.

A. 

B. 

C. 

D. 

v(x) = βx− 2n

β n x

x

−2nβ2x− 2n− 1

−2nβ2x− 4n− 1

−2β2x− 2n+ 1

−2nβ2x− 4n+ 1

https://dl.doubtnut.com/l/_OcCIwZhrnnm7
https://dl.doubtnut.com/l/_ywCo84JjpHDt


Answer: B

Watch Video Solution

3. The ball is dropped from a bridge  above a river, After the ball

has been falling for 2 s, a second ball is thrown straight down after it.

What must its initial velocity be so that both hit the water at the same

time ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

122.5m

40ms− 1

55.5ms− 1

26.1ms− 1

9.6ms− 1

https://dl.doubtnut.com/l/_ywCo84JjpHDt
https://dl.doubtnut.com/l/_RRrLERjX4dId


4. A ball is thrown vertically upwards from the ground with a speed of

. How long does it take to reach its highest point and how

high does it rise ? (Take )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25.2ms− 1

g = 9.8ms− 2

2.75s, 3.24m

25.7s, 34.2m

2.57s, 32.4m

27.5s, 3.42m

5. A particle moves in an XY-plane in such a way that its x and y-

coordinates vary with time according to 

  

Find the acceleration of the particle, if t = 3 s.

x(t) = t3 − 32t, y(t) = 5t2 + 12

https://dl.doubtnut.com/l/_kyqM9YyUVN0R
https://dl.doubtnut.com/l/_nyyne29e5kKf


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9 î + 5ĵ

18 î + 10ĵ

18 î − 5ĵ

−18 î + 10ĵ

6. A point moving with constant acceleration from A to B in the straight

line AB has velocities u and v at and B respectively. Find its velocity at C,

the mid point of AB. Also show that if the time from A to C is twice that

from C to B, then .

A. 5 u

B. 6 u

C. 7 u

D. 8 u

v = 7u

https://dl.doubtnut.com/l/_nyyne29e5kKf
https://dl.doubtnut.com/l/_IhrgaCf6mAeB


Answer: C

Watch Video Solution

7. The displacement-time graph of a particle is as shown below. It

indicates that 

A. the velocity of the particle is constant throughout

B. the acceleration of the particle is constant throughout

C. the particle starts with a constant velocity and is accelerated

D. the motion is retarded and �nally the particle stops

https://dl.doubtnut.com/l/_IhrgaCf6mAeB
https://dl.doubtnut.com/l/_g2MUsUfzC2zA


Answer: D

Watch Video Solution

8. A car starts from rest and accelerates uniformly to a speed of

 in 10 s. The distance covered by the car in the time interval is

A. 200 m

B. 300 m

C. 500 m

D. 250 m

Answer: D

Watch Video Solution

180kmh− 1

9. The velocity - time graph for two bodies A and B are shown in �gure.

Then, the acceleration of A and B are in the ratio 

https://dl.doubtnut.com/l/_g2MUsUfzC2zA
https://dl.doubtnut.com/l/_zwY1AhRoyzaL
https://dl.doubtnut.com/l/_vqcHhHihrJAh


A.  to 

B.  to 

C.  to 

D.  to 

Answer: D

Watch Video Solution

sin 25∘ sin 50∘

tan 25∘ tan 40∘

cos 25∘ cos 50∘

tan 25∘ tan 50∘

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


10. A particle is moving such that its position coordinates  are 

 at time  at time , and  at

time .  

Average velocity vector  from  to  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(x, y)

(2m, 3m) t = 0, (6m, 7m) t = 2s (13m, 14m)

t = 5s

(
→
V av) t = 0 t = 5s

(13 î + 14ĵ)
1

5

( î + ĵ)
7
3

( î + ĵ)

( î + ĵ)
11

5

11. A ball thrown vertically upwards after reaching a maximum height h

returns to the starting point after a time of 10 s. Its displacement after 5

s is

https://dl.doubtnut.com/l/_09XQSkbdLV8V
https://dl.doubtnut.com/l/_1L2GkVYrOaYT


A. h

B. 2h

C. 10h

D. 20h

Answer: A

Watch Video Solution

12. A police jeep is chasing with, velocity of  a thief in another

jeep moving with velocity . Police �res a bullet with muzzle

velocity of . The velocity it will strike the car of the thief is.

A. 

B. 

C. 

D. 

45km/h

153km/h

180m/s

150ms− 1

27ms− 1

450ms− 1

250ms− 1

https://dl.doubtnut.com/l/_1L2GkVYrOaYT
https://dl.doubtnut.com/l/_yMcTHdmc58a6


Answer: A

Watch Video Solution

13. A particle moves with constant acceleration along a straight line

streaing from rest. The percentage increase in its displacement during

the 4th second compared to that in the 3rd second is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

33 %

40 %

66 %

77 %

https://dl.doubtnut.com/l/_yMcTHdmc58a6
https://dl.doubtnut.com/l/_0gmIlKchfEf0


14. A car covers the �rst half of the distance between two places at a

speed of  and second half at  Calculate the average

speed of the car.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

40kmh− 1 60kmh− 1

40kmh− 1

48kmh− 1

50kmh− 1

60kmh− 1

15. A particle starts moving from rest under uniform acceleration it

travels a distance x in the �rst two seconds and a distance y in the next

two seconds. If , then 

A. y = 3x

y = nx n =

https://dl.doubtnut.com/l/_pEtZih10MZl2
https://dl.doubtnut.com/l/_f1f3e7FbqdrQ


B. y = 4x

C. y = x

D. y = 2x

Answer: A

Watch Video Solution

16. At time t = 0, two bodies A and B at the same point. A moves with

constant velocity  and B starts from rest and moves with constant

acceleration. Relative velocity of B w.r.t. A when the bodies meet each

other is

A. 

B. 

C. 

D. 

υ

υ

2

υ

3

υ

2υ

https://dl.doubtnut.com/l/_f1f3e7FbqdrQ
https://dl.doubtnut.com/l/_fuk0kcrvlQ9I


Answer: C

Watch Video Solution

17. A motorcyclist drives from  to  with a uniform speed of 

and returns back with a speed of . Find its average speed.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A B 30kmh− 1

20kmh− 1

25kmh− 1

24kmh− 1

50kmh− 1

10kmh− 1

18. A body starts from rest and moves with constant acceleration for t s.

It travels a distance  in �rst half of time and  in next half of time,x1 x2

https://dl.doubtnut.com/l/_fuk0kcrvlQ9I
https://dl.doubtnut.com/l/_XCUCGyNWso9e
https://dl.doubtnut.com/l/_7XRgVCwUAzeX


then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 = x1

x2 = 2x1

x2 = 3x1

x2 = 4x1

19. The acceleration of a moving body can be found from

A. area under velocity - time graph

B. area under displacement - time graph

C. slope of distance - time graph

D. slope of velocity - time graph

https://dl.doubtnut.com/l/_7XRgVCwUAzeX
https://dl.doubtnut.com/l/_ODjnauYoMBoH


Answer: D

Watch Video Solution

20. A stone falls freely under gravity. It covered distances  and  in

the �rst  seconds. The next  seconds and the next  seconds

respectively. The relation between  and  is :

A. 

B. 

C.  and 

D. 

Answer: B

Watch Video Solution

h1, h2 h3

5 5 5

h1, h2 h3

h1 = 2h2 = 3h3

h1 = =
h2

3
h3

5

h2 = 3h1 h3 = 3h2

h1 = h2 = h3

21. The motion of a particle in straight line is an example of

https://dl.doubtnut.com/l/_ODjnauYoMBoH
https://dl.doubtnut.com/l/_gItBsafENceZ
https://dl.doubtnut.com/l/_abbo0HVNnHGp


A. constant velocity motion

B. uniformly acceleration motion

C. non-uniformly acceleration motion

D. zero velocity motion

Answer: B

Watch Video Solution

22. The velocity-time graph of particle comes out to be a non-linear curve.

The motion is

A. uniform velocity motion

B. uniformly accelerated motion

C. non-uniform accelerated motion

D. Nothing can be said about the motion

Answer: C

https://dl.doubtnut.com/l/_abbo0HVNnHGp
https://dl.doubtnut.com/l/_HuvhaHq4U1DQ


Watch Video Solution

23. A person reaches on a point directly opposite on the other bank of a

river.The velocity of the water in the river is and the velocity of the

person in still water is .If the width of the river is , time taken

to cross the river in seconds is

A. 

B. 

C. 2

D. 

Answer: A

Watch Video Solution

4m/s

5m/s 84.6m

28.2

9.4

84.6

24. A body is thrown vertically upward from a point  125 m above the

ground. It goes up to a maximum height of 250 m above the ground and

A

https://dl.doubtnut.com/l/_HuvhaHq4U1DQ
https://dl.doubtnut.com/l/_PFPWzCs2Luue
https://dl.doubtnut.com/l/_yslbZ4S6iAX6


passes through  on its downward journey. The velocity of the body

when it is at a height of 70 m above the ground is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A

(g = 10m/s2)

50ms− 1

60ms− 1

80ms− 1

20ms− 1

25. A particle is moving eastwards with velocity of . In  the

velocity changes to  northwards. The average acceleration in this

time is.

A.  (North-West)

B.  (North-East)

5m/s 10 sec

5m/s

m/s21

√2

m/s21

√2

https://dl.doubtnut.com/l/_yslbZ4S6iAX6
https://dl.doubtnut.com/l/_4lXN3clgWQgv


C.  (North-West)

D.  (North-East)

Answer: C

Watch Video Solution

√2m/s2

√2m/s2

26. The velocity-time graph of robber's car and a chasing police car are

shown in the following graph. Police car crosses the robber's car in time 

A. 10 s after it starts

B. 1 s after it starts

https://dl.doubtnut.com/l/_4lXN3clgWQgv
https://dl.doubtnut.com/l/_I7R576nLd1SF


C. 20 s after it starts

D. Never crosses

Answer: C

Watch Video Solution

27. Initial speed of an  particle inside a tube of length 4m is , if

it is accelerated in the tube and comes out with a speed of  ,

then the time for which the particle remains inside the tube is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α 1kms− 1

9kms− 1

8 × 10− 3s

8 × 10( − 4)s

80 × 10− 3s

800 × 10− 3s

https://dl.doubtnut.com/l/_I7R576nLd1SF
https://dl.doubtnut.com/l/_hAVJ7jM1P6Oq


28. A body X is projected upwards with a velocity of , after 4s, a

second body Y is also projected upwards with the same initial velocity .

Two bodies will meet after

A. 8 s

B. 10 s

C. 12 s

D. 14 s

Answer: C

Watch Video Solution

98ms− 1

29. Let   

and   

represent the positions of particles 1 and 2, respectiely, as function of

r1(t) = 3tî + 4t2 ĵ

r2(t) = 4t2 î + 3t2 ĵ

https://dl.doubtnut.com/l/_hAVJ7jM1P6Oq
https://dl.doubtnut.com/l/_gxvUjwFXV4S9
https://dl.doubtnut.com/l/_1VTCXE4dR6Jy


time t,  and  are in metre and t in second. The relative speed of

the two particle at the instant t = 1s, will be

A. 1 m/s

B. 

C. 

D. 

Answer: C

Watch Video Solution

r1(t) r2(t)

3√2m/s

5√2m/s

7√2m/s

30. The motion of a particle along a straight line is described by equation

:  where  is in metre and  in second. The retardation

of the particle when its velocity becomes zero is.

A. 

B. zero

x = 8 + 12t − t3 x t

24ms− 2

https://dl.doubtnut.com/l/_1VTCXE4dR6Jy
https://dl.doubtnut.com/l/_JVEHLYXT6nde


C. 

D. 

Answer: D

Watch Video Solution

6ms− 2

12ms− 2

31. A scooter starts from rest have an acceleration of  while a car

150 m behind it starts from rest with an acceleration of . After

how much time the car catches up with the scooter ?

A. 

B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

1ms− 2

2ms− 2

√700s

√300s

√150s

https://dl.doubtnut.com/l/_JVEHLYXT6nde
https://dl.doubtnut.com/l/_qIGxAsLSagjg


32. The displacement x of a particle along a straight line at time t is given

by . The acceleration of the particle is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = a0 + a1t + a2t
2

b0

b1

b2

2b2

https://dl.doubtnut.com/l/_qIGxAsLSagjg
https://dl.doubtnut.com/l/_PtpLmi85hBlH

