
PHYSICS

BOOKS - DC PANDEY ENGLISH

KINEMATICS 1

Scq Type

1. A particle has a velocity u towards east at . Its

acceleration is towards west and is constant. Let 

and  be the magnitude of displacements in the first

10 seconds and the next 10 seconds

t = 0

xA

xB

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WXL0aOYaUYCm


A. 

B. 

C. 

D. the information is insufficient to decide the

relation of  with 

Answer: D

Watch Video Solution

xA < xB

xA = xB

xA > xB

xA xB

2. A body starts from rest and is uniformly accelerated

for  s. The distance travelled in the first  s is ,30 10 x1

https://dl.doubtnut.com/l/_WXL0aOYaUYCm
https://dl.doubtnut.com/l/_Mhi5I5QJgn9N


next  s is  and the last  s is . Then 

is the same as :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10 x2 10 x3 x1 : x2 : x3

1: 2: 4

1: 2: 5

1: 3: 5

1: 3: 9

3. A ball is dropped from the top of a building. The ball

takes  to fall the  length of a window some0.5s 3m

https://dl.doubtnut.com/l/_Mhi5I5QJgn9N
https://dl.doubtnut.com/l/_LAG7rzSkbDUm


distance from the to of the building. If the speed of

the ball at the top and at the bottom of the window

are  and  respectively, then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

vT vT (g = 9.8m/s2)

vT + vB = 12ms− 1

vT − vB = 4.9ms− 1

vB + v(T ) = 1ms− 1

= 2
vB

vT

https://dl.doubtnut.com/l/_LAG7rzSkbDUm


4. A ball is dropped into a well in which the water level

is at a depth  below the top. If the speed of sound is

, then the time after which the splash is heard will

be give by.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h

C

T =
2h
v

T = √ +
2h

g

h

v

T = √ +
2h
g

h

2v

T = √ +
h

2g

2h

v

https://dl.doubtnut.com/l/_gincSBQi6Frb
https://dl.doubtnut.com/l/_796XhbTj4Ugn


5. Two identical balls are shot upward one after

another at an interval of 2s along the same vertical

line with same initial velocity of . The height

at which the balls collide is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

40ms− 1

120m

75m

200m

45m

https://dl.doubtnut.com/l/_796XhbTj4Ugn
https://dl.doubtnut.com/l/_z4e5mIQ9DMxV


6. A stone thrown upwards with a speed u from the

the top of the tower reaches the ground with a speed

3u. The height of the tower is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3u2 /g

4u2 /g

6u2 /g

9u2 /g

https://dl.doubtnut.com/l/_z4e5mIQ9DMxV


7. A body iniitially at rest is moving with uniform

acceleration a. Its velocity after n seconds is v. The

displacement of the body in last 2 s is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2v(n − 1)

n

v(n − 1)

a

v(n + 1)

n

2v(2n + 1)

a

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


8. A balloon is moving upwards with velocity . It

releases a stone which comes down to the ground in

. The height of the balloon from the ground at the

moment when the stone was dropped is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10m/s

11s

(g = 10m/s2)

495m

592m

362m

500m

https://dl.doubtnut.com/l/_RLXNra1HJyGX


9. A particle is thrown upwards from ground. It

experiences a constant resistance force which can

produce a retardation of  The ratio of time of

ascent to time of descent 13 ( )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2ms− 2.

g = 10ms− 2

1: 1

√
2

3

2

3

√
3

2

https://dl.doubtnut.com/l/_3KhdfP9Ob10u
https://dl.doubtnut.com/l/_cK7nXtZczzfe


10. Shown in the figure are the velocity time graphs of

the two particle  and  moving in same straight

line in same direction. Which of the following

statements about their relative motion is true? 

 


Their relative velocity

A. is zero

B. is non-zero but constant

C. continuously decreases

P1 P2

https://dl.doubtnut.com/l/_cK7nXtZczzfe


D. continuously increases

Answer: D

Watch Video Solution

11. Two trains  and   apart are travelling

towards each other on different tracks with same

starting speed of . The train  accelerates at 

 and the train  retards at the rate 

. The distance covered by the train  when

they cross each other is

A. 

A B , 100km

50km/h A

20km/h2 B

20km/h2 A

70km

https://dl.doubtnut.com/l/_cK7nXtZczzfe
https://dl.doubtnut.com/l/_nvsb3ANAJ1a5


B. 

C. 

D. 

Answer: D

Watch Video Solution

55km

65km

60km

12. To cross the river in shortest distance, a swimmer

should swimming an angle  with the upsteram. What

is the ratio of the time taken to swim across in the

shortest time to that in swimming across over

shortest distance. [Asume that the speed of swimmer

in still water is greater than the speed of river flow]

θ

https://dl.doubtnut.com/l/_nvsb3ANAJ1a5
https://dl.doubtnut.com/l/_HA1fNPMbrivr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos θ

sin θ

tan θ

cot θ

13. Raindrops are falling vertically with a velocity

. To a cyclist moving on a straight road the rain

drops appear to be coming with a velocity of .

The velocity of cyclist is :-

10m/s

20m/s

https://dl.doubtnut.com/l/_HA1fNPMbrivr
https://dl.doubtnut.com/l/_nMBxwFRiIBl8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10m/s

10√3m/s

20m/s

20√3m/s

14. 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 .

t1

t2

https://dl.doubtnut.com/l/_nMBxwFRiIBl8
https://dl.doubtnut.com/l/_lyXPi7d6vl2P


The time taken by her to walk up on the moving

escalator will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t1 + t2

2

√t1t2

t1t2

t1 + t2

t1 + t2

15. Two cars are moving in the same direction with a

speed of 30 km/h. They are separated from each

https://dl.doubtnut.com/l/_lyXPi7d6vl2P
https://dl.doubtnut.com/l/_lpA4WyZatYvx


direction meets the two cars after an interval of 4

minutes, The speed of the third car is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30kmh− 1

35kmh− 1

40kmh− 1

45kmh− 1

16. A bus is moving with a velocity  on a

straight road. A scooterist wishes to overtake the bus

10ms− 1

https://dl.doubtnut.com/l/_lpA4WyZatYvx
https://dl.doubtnut.com/l/_DVy9eRcZO0JI


in . If the bus is at a distance of  from the

scooterist, with what velocity should the scooterist

chase the bus ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

100s 1km

50ms− 1

40ms− 1

30ms− 1

20ms− 1

https://dl.doubtnut.com/l/_DVy9eRcZO0JI


17. Two trains take  to pass another when going in

the opposite directions but only  if the speed of

one is increased by . The time one would take to

pass the other when going in the same direction at

their original speed is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3s

2.5s

50 %

10s

12s

15s

18s

https://dl.doubtnut.com/l/_k0SelPKSHPkU


18. For four particle A,B,C,D, the velocities of one with

respect to other are given as  is  towards

north,  is  towards east and  is 

towards south. Then  is

A.  towards north

B.  towards south

C.  towards east

D.  towards west

Answer: D

Watch Video Solution

→
V DC 20

m

s
→
V BC 20

m

s

→
V BA 20

m

s
→
V DA

20m/s

20m/s

20m/s

20m/s

https://dl.doubtnut.com/l/_PoLqQufoYDkC
https://dl.doubtnut.com/l/_VyazCuxi4jUJ


19. A ball is thrown vertically down with velocity of

. With what velocity should another ball be

thrown down after 2 seconds so that it can hit the 

ball in next 2 second.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5m/s

1st

40m/s

10m/s

15m/s

20m/s

https://dl.doubtnut.com/l/_VyazCuxi4jUJ


20. A man is crossing a river flowing with velocity of

. He reaches a point directly across at a distance

of 60m in 5 sec. His velocity in still water should be 

A. 

B. 

C. 

D. 

5m/s

12m/s

13m/s

5m/s

10m/s

https://dl.doubtnut.com/l/_NMmaAo4787SK


Answer: B

Watch Video Solution

21. The velocity of an object moving rectilinearly is

given as a function of time by  where  is

in m/s and  is in seconds. The average velocity if

particle between  to  seconds is

A. 0

B. 

C. 

D. 

v = 4t − 3t2 v

t

t = 0 t = 2

−2m/s

−4m/s

+2m/s

https://dl.doubtnut.com/l/_NMmaAo4787SK
https://dl.doubtnut.com/l/_zj9VrcZyEx14


Answer: A

Watch Video Solution

22. The acceleration-time graph of a particle moving in

a straight line is as shown in figure. The velocity of the

particle at time  is . The velocity after 

seconds will be 

t = 0 2m/s 2

https://dl.doubtnut.com/l/_zj9VrcZyEx14
https://dl.doubtnut.com/l/_uRR3dcuRmagX


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6m/s

4m/s

2m/s

8m/s

23. Two cars  and  cross a point  with velocities 

 and . After that they move with

different uniform accelerations and the car 

A B P

10m/s 15m/s

A

https://dl.doubtnut.com/l/_uRR3dcuRmagX
https://dl.doubtnut.com/l/_fr4FMZvFOjN0


overtakes  with a speed of . What is velocity

of  at that instant?

A. (a)

B. (b)

C. (c)

D. (d)

Answer: A

Watch Video Solution

B 25ms− 1

B

20ms− 1

25ms− 1

30ms− 1

40ms− 1

24. The last soldier of an  long marching troops

runs from the end to its front, and then it runs back to

80m

https://dl.doubtnut.com/l/_fr4FMZvFOjN0
https://dl.doubtnut.com/l/_uhml6rH4YDpU


the end with the same speed. During this, the

marching troop covers a distance of . The

distance covered by the soldier is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

150m

310m

250m

230m

160m

https://dl.doubtnut.com/l/_uhml6rH4YDpU


25. If position time graph of particle is sine curve as

shown, what will be its velocity-time graph. 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_TI6aSJKUGJ8U


Answer: C

Watch Video Solution

26. The greatest acceleration or deceleration that a

train may have is a. The minimum time in which the

train may reach form one station to the other

seprated by a distance d is-

A. 

B. 

C. 

D. 

4√
d

a

√
2d
a

√
1

2
d

a

2√
d

a

https://dl.doubtnut.com/l/_TI6aSJKUGJ8U
https://dl.doubtnut.com/l/_vuNBXuFO4IMG


Answer: D

Watch Video Solution

27. Average velocity of a particle moving in a straight

line, with constant acceleration a and initial velocity 

in first  seconds is.

A. 

B. 

C. 

D. 

Answer: A

u

t

u + at
1

2

u + at

u + at

2

u

2

https://dl.doubtnut.com/l/_vuNBXuFO4IMG
https://dl.doubtnut.com/l/_H64pOIi7686M


Watch Video Solution

28. During a accelerated motion of a particle

A. average velocity of the particle is always less

than its final velocity

B. average velociyt of the particle is always greater

than its final velocity

C. average velocity of the particle may be zero also

D. average velocity of the particle is half its final

velocity

Answer: C

https://dl.doubtnut.com/l/_H64pOIi7686M
https://dl.doubtnut.com/l/_usP3vLI5o2Wa


Watch Video Solution

29. Two particles are released from the same height at

an interval of . How long aftger the first particle

begins to fall will the two particles be  apart? (

)

A. 

B. 

C. 

D. 

Answer: A

W h Vid S l i

1s

10m

g = 10m/s2

1.5s

2s

1.25s

2.5s

https://dl.doubtnut.com/l/_usP3vLI5o2Wa
https://dl.doubtnut.com/l/_20pBluA1XcAu


Watch Video Solution

30. A body travelling along a straight line , one thired

of the total distance with a velocity . The

remaining part of the distance was covered with a

velocity  for half the time and with velocity 

 for the other half of time . What is the mean

velocity averaged over te whle time of motin ?

A. 

B. 

C. 

D. 

4ms− 1

2ms− 1

6ms− 1

5m/s

4m/s

4.5m/s

3.5m/s

https://dl.doubtnut.com/l/_20pBluA1XcAu
https://dl.doubtnut.com/l/_VlyMkClsfhR9


Answer: B

Watch Video Solution

31. Two cars start off to race with velocities

 and travel in straight line with uniform

accelerations and 2 msec
 −
 2` respectively. If

they reach the final point at the same instant, then

the length of the path is.

A. 

B. 

C. 

4 and 2
m

s

m

s

1m sec− 2

30m

32m

20m

https://dl.doubtnut.com/l/_VlyMkClsfhR9
https://dl.doubtnut.com/l/_iFif7d9QKAry


D. 

Answer: D

Watch Video Solution

24m

32. A juggler maintains four balls in motion, making

each to them to rise a height of  from his hand.

What time interval should he maintain, for the alphaer

distance between them.

A. 

B. 

C. 

20m

3s

s
3

2

1s

https://dl.doubtnut.com/l/_iFif7d9QKAry
https://dl.doubtnut.com/l/_7X11k8ASZONg


D. 

Answer: C

Watch Video Solution

2s

33. 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 first  is

A. 

B. 

C. 

s = 6 + 12t − 2t2

s t

5s

20m

32m

24m

https://dl.doubtnut.com/l/_7X11k8ASZONg
https://dl.doubtnut.com/l/_rj4zVM6DBc2h


D. 

Answer: D

Watch Video Solution

26m

34. A ball projected upwards from the foot of a tower.

The ball crosses the top of the tower twice after an

interval of  and the ball reaches the ground after

. The height of the tower is  :

A. 

B. 

C. 

6s

12s (g = 10m/s2)

120m

135m

175m

https://dl.doubtnut.com/l/_rj4zVM6DBc2h
https://dl.doubtnut.com/l/_77oJm9tue3tj


D. 

Answer: B

Watch Video Solution

80m

35. A particle is projected vertically upwards from a

point A on the ground. It takes time to reach a point B,

but it still continues to move up. If it takes further

time to reach the ground from point B. Then height of

point B from the ground is :

A. 

B. 

g(t1 + t2)21

2

gt1t2

https://dl.doubtnut.com/l/_77oJm9tue3tj
https://dl.doubtnut.com/l/_OvXdxcNfgtM4


C. 

D. 

Answer: D

Watch Video Solution

g(t1 + t2)21

8

gt1t2
1

2

36. A particle is released from rest from a tower of

height 3h. The ratio of time intervals for fall of equal

height h i.e.  is :

A. 

B. 

C. 

t1 : t2 : t3

5: 3: 1

3: 2: 1

9: 4: 1

https://dl.doubtnut.com/l/_OvXdxcNfgtM4
https://dl.doubtnut.com/l/_GBBwG2yA5UNq


D. 

Answer: D

Watch Video Solution

1: (√2 − 1) : (√3: √2)

37. A ball is dropped from the roof of a tower height .

The total distance covered by it in the last second of

its motion is equal to the distance covered by it in first

three seconds. The value of  in metre is

A. 

B. 

h

h

(g = 10m/s2)

125

200

https://dl.doubtnut.com/l/_GBBwG2yA5UNq
https://dl.doubtnut.com/l/_u2fhAVkCGmwG


C. 

D. 

Answer: A

Watch Video Solution

100

80

38. Ball  is dropped from the top of a building. At the

same instant ball  is thrown vertically upwards from

the ground. When the balls collide, they are moving in

opposite direction and the speed of  is twice the

speed of . At what fraction of the height of the

building did the collision occurs ?

A

B

A

B

https://dl.doubtnut.com/l/_u2fhAVkCGmwG
https://dl.doubtnut.com/l/_TZ0YXj7cbOmX


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/3

2/3

1/4

2/5

39. A horizontal smooth square platform ABCD is

moving towards the right with a uniform speed v. At

what angle  must a particle slide from A, on the

platform, with speed u so that it strikes the point B? 

θ

https://dl.doubtnut.com/l/_TZ0YXj7cbOmX
https://dl.doubtnut.com/l/_kkKnD9A6RGEk


(Assume u to be uniform and ) 


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u > v

sin− 1( )
u

v

cos − 1( )
v

u

cos − 1( )
u

v

sin− 1( )
v

u

https://dl.doubtnut.com/l/_kkKnD9A6RGEk


40. Two stones are thrown up simultaneously from the

edge of a cliff with initial speed . The relative

position of the second stone with respect to first

varies with time till both the stones strike the ground

as.

A. linearly

B. first linearly then parabolically

C. parabolically

D. first parabolically then linearly

Answer: B

Watch Video Solution

v and 2v

https://dl.doubtnut.com/l/_IdaMOotKZ28l


41. One stone is dropped from a tower from rest and

simultaneously another stone is projected vertically

upwards from the tower with some initial velocity. The

graph of distance (s) between the two stones varies

with time (t) as (before either stone hits the ground).

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_x0FOI2awTKKF


Answer: A

Watch Video Solution

42. A particle is dropped from point  at a certain

height from ground. It falls freely and passes through

thre points  and  with . The time

taken by the particle to move from  to  is  and

from  to  is . The time taken to move from  to 

 is s

A. 

B. 

C. 

A

B, C D BC = CD

B CD 2s

C D 1s A

B

0.5s

1.5s

0.75s

https://dl.doubtnut.com/l/_x0FOI2awTKKF
https://dl.doubtnut.com/l/_oZAdciUdbALJ


D. 

Answer: A

Watch Video Solution

0.25s

43. Graph of velocity versus displacement of a particle

moving in a straight line is as shown in figure. 

https://dl.doubtnut.com/l/_oZAdciUdbALJ
https://dl.doubtnut.com/l/_ShkD549jduku


The acceleration of the particle is. 

A. constant

B. increases linearly with 

C. increases parabolically with 

D. zero

Answer: B

x

x

https://dl.doubtnut.com/l/_ShkD549jduku


Watch Video Solution

44. A ball is dropped from a certain height on a

horizontal floor. The coefficient of restitution between

the ball and the floor is . The displacement time

graph of the ball will be.

A. 

B. 

C. 

1

2

https://dl.doubtnut.com/l/_ShkD549jduku
https://dl.doubtnut.com/l/_imkIopNdDnyr


D. 

Answer: C

Watch Video Solution

45. The speed -time graph of the ball in the above

situation is.

A. 

B. 

https://dl.doubtnut.com/l/_imkIopNdDnyr
https://dl.doubtnut.com/l/_YhVyzrNAs8vG


C. 

D. 

Answer: B

Watch Video Solution

46. Velocity time equation of a particle moving in a

straight line is  for  and 

for .The distance travelled by the particle in the

time interval from  to  is (Here  is in

second and  in m/s)

v = 2t − 4 t ≤ 2s v = 4 − 2t

t > 2

t = 0 t = 4s t

v

https://dl.doubtnut.com/l/_YhVyzrNAs8vG
https://dl.doubtnut.com/l/_vVrLfCOegNEF


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

12m

16m

4m

8m

47. A body starts from the origin and moves along the

X-axis such that the velocity at any instant is given by

, where t is in sec and velocity in m/s. what(4t3 − 2t)

https://dl.doubtnut.com/l/_vVrLfCOegNEF
https://dl.doubtnut.com/l/_VvjQZVizzCsH


is the acceleration of the particle when it is 2 m from

the origin?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

28m/s2

22m/s2

12m/s2

10m/s2

48. Two objects are moving along the same straight

line. They cross a point A With an acceleration a, 2a

https://dl.doubtnut.com/l/_VvjQZVizzCsH
https://dl.doubtnut.com/l/_Eyzspg4Ui72U


and velocity 2u, u at time  The distance moved

by the object when one overtakes the

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t = 0.

6u2

a

2u2

a

4u2

a

8u2

a

49. Two balloons are moving in air with velocities

 and v1 = {2tî + (t − 2) ĵ)m/s

https://dl.doubtnut.com/l/_Eyzspg4Ui72U
https://dl.doubtnut.com/l/_Cpfwe1P0zVS9


 then at what  balloons

are moving parallel to each other:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v2 = {(t − 4) î + tĵ}m/s t

5/4s

4/5s

10/3s

−3 + √17s

50. Veolocity-time graph of a particle undergoing

rectilinear motioin is plotted upto  as shown int = t4

https://dl.doubtnut.com/l/_Cpfwe1P0zVS9
https://dl.doubtnut.com/l/_KgjcujCbiozy


the figure. Average acceleration of the particle is zero

in the time internal between 

A. 0 and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

t1

t1 t2

t1 t3

t3 t4

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


51. Acceleration versus time curve for a particle

moving in a straight line is shown in the figure. If

particle starts from rest at , then which of the

following curve is correct for the same particle. 

A. 

B. 

t = 0

https://dl.doubtnut.com/l/_tSVY4hunBXsz


C. 

D. 

Answer: B

Watch Video Solution

52. An airplane flies northward from town  and 

and then back again. There is a steady wind blowing

towards the north so that for the first state of the

trip, the airplane is flying in the same direction as the

wind and for the return trip of the journey, the

A B

https://dl.doubtnut.com/l/_tSVY4hunBXsz
https://dl.doubtnut.com/l/_MSlEHRpRumKo


airplane is flying opposite of the wind. The total trip

time  as compared to the total trip time in the

absence of any winds  is:

A. 

B. 

C. 

D. Data is insufficient

Answer: A

Watch Video Solution

Tω

T0

Tw = T0

Tw > T0

Tw < T0

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


53. A car breaks a traffic signal with a speed of .

After , a policeman starts following him with a

constant acceleration of . Taking the

position of signal to be origin, correct position time

graph would be

A. 

B. 

C. 

D. 

40m/s

2s

12.5m/s2

https://dl.doubtnut.com/l/_QOfWc7848axk


Answer: A

Watch Video Solution

54. A plane is flying at a speed of  with

respect to air. The wind is blowing at a speed of

 from west to east. With respect to ground

the plane is found to be movig northwards. In which

direction is the plane heading?

A. North-West at angle  to north

B. North-West at angle  to west.

C. North-East at angle  to north.

720kmh− 1

54kmh− 1

sin− 1( )
3

40

tan− 1( )
3

40

sin− 1( )
3

40

https://dl.doubtnut.com/l/_QOfWc7848axk
https://dl.doubtnut.com/l/_oXod2MLlkkkJ


D. North -East at angle  to east

Answer: D

Watch Video Solution

tan− 1( )
3

40

55. A particle is moving on a straight line. Its velocity

at time  is . What is the total distance

covered from  to ?

A. 

B. 

C. 

D. 

t (8 − 2t)m/s

t = 0 t = 6s

12m

16m

18m

20m

https://dl.doubtnut.com/l/_oXod2MLlkkkJ
https://dl.doubtnut.com/l/_UPA3UF7sOugI


Answer: A

Watch Video Solution

56. A ball is dropped from a tower of height  under

gravity. If it takes  to reach the ground from height

, then time taken by it to reach from  to  is

nearly:

A. 

B. 

C. 

D. 

h

4s

h

2
h

h

2

9.65s

6.35s

8.35s

5.65s

https://dl.doubtnut.com/l/_UPA3UF7sOugI
https://dl.doubtnut.com/l/_D3hGR69Pl3O4


Answer: B

Watch Video Solution

57. Velocity of a particle varies with time as

. If the particle starts from point 

, the trajectory of the particle is

A. 

B. 

C. 

D. 

Answer: A

v = atî + 2ht2 ĵ

(0, c)

y = + c
bx3 / 2

a

y = ( )
3 / 2

+ c
4√2b

3
x

a

y = ( )
3 / 2

− c
4√2b

3
x

a

y = − c
bx3 / 2

a

https://dl.doubtnut.com/l/_D3hGR69Pl3O4
https://dl.doubtnut.com/l/_m7owyppylHGW


Watch Video Solution

58. Two particles start moving from the same point

along the same straight line. The first moves with

constant velocity  and the second with constant

acceleration . During the time that elapses before

the sound catches the first, the greatest distance

between the particle is.

A. 

B. 

C. 

D. 

v

a

v2

a

v2

2a

2v2

a

v2

4a

https://dl.doubtnut.com/l/_m7owyppylHGW
https://dl.doubtnut.com/l/_eKdBqdIBuK6I


Answer: B

Watch Video Solution

59. A glass wind screen whose inclination with the

vertical can be changed is mounted on a car. The

moves horizontally with a speed of . At what

angle  with the vertical should the wind screen

placed so that the rain drops falling vertically

downwards with velcoity  strike the wind screen

perpendicularly?

A. 

B. 

2m/s

α

6m/s

tan− 1(1/3)

tan− 1(3)

https://dl.doubtnut.com/l/_eKdBqdIBuK6I
https://dl.doubtnut.com/l/_XblaUDD6zVrp


C. 

D. 

Answer: B

Watch Video Solution

cos − 1(3)

sin− 1(1/3)

60. A swimmer crosses a flowing stream of width  to

and fro in time . The time taken to cover the same

distance up and down the stream is . If  is the time

the swimmer would take to swim a distance  in still

water, then

A. 

ω

t1

t2 t3

2ω

t2
1 = t2t3

https://dl.doubtnut.com/l/_XblaUDD6zVrp
https://dl.doubtnut.com/l/_s7U8gDs9Cjuh


B. 

C. 

D. 

Answer: A

Watch Video Solution

t2
2 = t1t3

t2
3 = t1t2

t3 = t1 + t2

61. A point mass starts moving in straight line with

constant acceleration  from rest at . At time 

, the acceleration changes the sign remaining

the same in magnitude. The mass returns to the initial

position at time  after start of motion. Here  is

a t = 0

t = 2s

t = t0 t0

https://dl.doubtnut.com/l/_s7U8gDs9Cjuh
https://dl.doubtnut.com/l/_Oi22OmIhMjmO


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4s

(4 + 2√2)s

(2 + 2√2)s

(4 + 4√2)s

62. In a car race car  takes  time less to finish than

car  and pases the finishing point with a velocity 

more than car . The cars start from rest and travel

A t0

B v0

B

https://dl.doubtnut.com/l/_Oi22OmIhMjmO
https://dl.doubtnut.com/l/_jV94gcWIV2ih


with constant accelerations  and  . Then the ratio 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a1 a2

v0

t0

a2
1

a2

a1 + a2

2

√a1a2

a2
2

a1

63. A particle moves in space along the path

 in such a way that z = ax3 + by2 = c =
dx

dt

dy

dt

https://dl.doubtnut.com/l/_jV94gcWIV2ih
https://dl.doubtnut.com/l/_mgrdMOYvj2pi


where  and  are constants. The acceleration of the

particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a, b c

(6ac2x + 2bc2)k̂

(2ax2 + 6by2)k̂

(4bc2 + 3ac2)k̂

(bc2x + 2by)k̂

64. Four rods of side length  have been hinged to

form a rhombus. Vertex  is fixed to a rigid support,

l

A

https://dl.doubtnut.com/l/_mgrdMOYvj2pi
https://dl.doubtnut.com/l/_jjQ6pBup8kZT


vertex  is being moved along the -axis with

constant velocity  as shown in figure. The rate at

which vertex  is nearing the -axis at the moment

the rhombus is in the form of a squarem is 

A. 

B. 

C. 

D. 

C x

V

B x

v

4

v

3

v

2

v

√2

https://dl.doubtnut.com/l/_jjQ6pBup8kZT


Answer: C

Watch Video Solution

65. A car leaves station  for station  every 10 min.

The distance between  and  is . The car

travels at speed . A man drives a car from 

towards  at speed . If he starts at the

moment when first car leaves station , how many

cars would he meet om route?

A. 20

B. 7

C. 10

X Y

X Y 60km

60km/h Y

X 60km/h

X

https://dl.doubtnut.com/l/_jjQ6pBup8kZT
https://dl.doubtnut.com/l/_l7Xmo96z6tA8


D. 5

Answer: B

Watch Video Solution

66. Acceleration  -displacement  graph of a

particle moving in a straight line is as shown in the

figure. The initial velocity of the particle is zero. The

(a) (s)

https://dl.doubtnut.com/l/_l7Xmo96z6tA8
https://dl.doubtnut.com/l/_b1V5TQUlghJU


 graph of the particle would be 


A. 

B. 

C. 

D. 

v − s

https://dl.doubtnut.com/l/_b1V5TQUlghJU


Answer: C

Watch Video Solution

67. A horizontal wid is blowing with a velocity 

towards north-east. A man starts running towards

north with acceleration . The after which man will

feel the wind blowing towards east is

A. 

B. 

C. 

D. 

v

a

v

a

√2V

a

v

√2a

2v

a

https://dl.doubtnut.com/l/_b1V5TQUlghJU
https://dl.doubtnut.com/l/_utur8FxtZ1wn


Answer: C

Watch Video Solution

68. The distance between two moving particles  and 

 at any time is a.If  be their relative velocity and if 

 and  be the components of , along and

perpendicular to .The closest distance between 

and  and time that elapses before they arrive at

their nearest distance is

A. 

B. 

C. 

P

Q vr

u v vr

PQ P

Q

av1

v2

av2

v2

av

v2
1

https://dl.doubtnut.com/l/_utur8FxtZ1wn
https://dl.doubtnut.com/l/_enu6SKAUBUo4


D. 

Answer: A

Watch Video Solution

av

v2
2

69. Consider a collection of a large number of particles

each with speed v. The direction of velocity is

randomly distributed in the collection. Show that the

magnitude of the relative velocity between a pair of

particles averaged over all the pairs in the collection is

greater than v.

A. zero

https://dl.doubtnut.com/l/_enu6SKAUBUo4
https://dl.doubtnut.com/l/_lRLrGk9nB0It


B. greater than

C. less than 

D. 

Answer: B

Watch Video Solution

v

v

v

70. Velocity versus displacement graph of a particle

moving in a straight line as shown in figure. 

https://dl.doubtnut.com/l/_lRLrGk9nB0It
https://dl.doubtnut.com/l/_8Y97lSwRXx3d


 


The corresponding acceleration versus velocity graph

will be .

A. 

B. 

https://dl.doubtnut.com/l/_8Y97lSwRXx3d


C. 

D. 

Answer: A

Watch Video Solution

71. A particle is moving in  plane with 

and . The displacement versus time graph

of the particle would be

A. 

x − y y =
x

2

Vx = 4 − 2t

https://dl.doubtnut.com/l/_8Y97lSwRXx3d
https://dl.doubtnut.com/l/_elzZWDSuU9FY


B. 

C. 

D. 

Answer: C

Watch Video Solution

72. A car 2m long and 3m wide is moving at 

when a bullet hits it in a direction making an angle of

 with the car as seen from the ground.

The bullet enters one edge of the car at the corner

10m/s

tan− 1(3/4)

https://dl.doubtnut.com/l/_elzZWDSuU9FY
https://dl.doubtnut.com/l/_If2UUXoaYfwO


and passes out at diagonally opposite corner.

Neglecting gravity, the time for the bullet to cross the

car is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.0s

0.4s

0.2s

0.6s

https://dl.doubtnut.com/l/_If2UUXoaYfwO


73. A particle starts from rest and moves with an

acceleration of  The velocity of

the particle at  sec is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a = {2 + |t − 2|}m/s2

t = 4

16m/s

20m/s

8m/s

12m/s

https://dl.doubtnut.com/l/_sD2TR0zinBlq


74. A  wide truck is moving with a uniform

speed  along a straight horizontal road. 

 pedestrian starts to cross the road with a uniform

speed  when the truck is  away from him, The

minimum value of  so that he can cross the road

safely is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 − m

v0 = 8ms− 1

A

v 4m

v

2.62m/s

4.6m/s

3.57m/s

1.414m/s

https://dl.doubtnut.com/l/_rrO0rxzTe8mV


Watch Video Solution

75. In the one-dimensional motion of a particle, the

relation between position  and time  is given by

 (here ). Choose the correct

statement

A. the retardatioin of the particle is 

B. the uniform velocity of the particle is 

C. Both are correct

D. Both are wrong

Answer: A

Watch Video Solution

x t

x2 + 2x = t x > 0

1

4(x + 1)3

1

(x + 1)3

https://dl.doubtnut.com/l/_rrO0rxzTe8mV
https://dl.doubtnut.com/l/_CNg0lnhex6GB


76. A particle moves in  plane, starting from 

along straight line path  and  as shown in the

graph. When it is at point  angle between diections

of its average velocity and instantaneous velocity is

 


A. 

B. 

C. 

x − y A

AB BC

P

[tan 37∘ = 3/4]

90∘

82∘

98∘

https://dl.doubtnut.com/l/_CNg0lnhex6GB
https://dl.doubtnut.com/l/_OoQ5QzSCgdOd


D. 

Answer: B

Watch Video Solution

74∘

77. A particle is moving along -axis with constant

acceleration. At , the particle is at  and 

. The maximum value of  co-ordiante

of the particle is observed 2 seconds later. Starting

from  sec, after what time, particle reaches its

initial position again?

A. 

x

t = 0 x = 3m

= + 4m/s
dx

dt
x

t = 0

4s

https://dl.doubtnut.com/l/_OoQ5QzSCgdOd
https://dl.doubtnut.com/l/_3jU1KZj45ivH


B. 

C. 

D. 

Answer: A

Watch Video Solution

6s

8s

12s

78. The acceleration of a particle which moves along

the positive x-axis varies with its position as shown in

figure. If the velocity of the particle is  at x =

0, then velocity of the particle at  is 

0.8ms− 1

x = 1.4m

https://dl.doubtnut.com/l/_3jU1KZj45ivH
https://dl.doubtnut.com/l/_XdseQcRJD6Fw


. 


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

( ∈ ms− 1)

1.6

1.2

1.4

https://dl.doubtnut.com/l/_XdseQcRJD6Fw
https://dl.doubtnut.com/l/_VrHMk9zJodfm


79. A stone is drpped from the top of a tall cliff and n

seconds later another stone is thrown vertically

downwards with a velocity u. Then the second stone

overakes the first, below the top of the cliff at a

distance given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[ ]
2

g

2

n(gn/2 − u)

(gn − u)

[ ]
2

g

2

n(gn − u/2)

(gn − u)

[ ]
2

g

2

n(gn − u/2)

(gn − u/2)

[ ]
2

g

2

gn − u

gn − (u − 2)

https://dl.doubtnut.com/l/_VrHMk9zJodfm


80. A boat  is moving upstream with velocity 

 with respect to ground. An observer standing

on the boat observes that a swimmer  is crossing

the river perpendicular to the direction of motion of

the boat. If river flow velocity is  and swimmer

crosses the river of width  is . Then 

A. velocity of swimmer w.r.t ground is 

B. drift of swimmer along river is zero

C. drift of swimmer along river will be 

'B'

3m/s

' S'

4m/s

100, m 50s

√13m/s

50m

https://dl.doubtnut.com/l/_fsgKaPocCY5j


D. velocity of swimmer w.r.t grond is 

Answer: A

Watch Video Solution

2m/s

81. A particle moves along the positive -axis with an

acceleration  which increases linearly with , as

shown in the graph. If the velocity of the particle at

 is  determine the velocity at 

x

ax x

x = 4cm 0.40m/s

https://dl.doubtnut.com/l/_fsgKaPocCY5j
https://dl.doubtnut.com/l/_xvyUNLk7T7tl


 


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = 12cm

0.2m/s

0.4m/s

0.8m/s

1.6m/s

https://dl.doubtnut.com/l/_xvyUNLk7T7tl
https://dl.doubtnut.com/l/_uRKdJUSbEtWb


82. In the figure shown a river of width  is flowing

with speed of . A swimmer whose swimming

speed relative to the water is , starts swimming

from a point  on a bank. On the other bank  is a

point which is directly opposite to . What minimum

distance (in m) the swimmer will have to walk on the

other bank to reach the point .

A. 2

B. 3

C. 4

D. 5

Answer: B

4m

5m/s

4
m

s

A B

A

B

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


Watch Video Solution

83. Choose the correct option: 

The string in fig. is passing over small smooth pulley

rigidly attached to trolley A. If the speed of trolley is

constant and equal to  towards right, speed of

block B at the instant shown in figure are 

A. (a) 

vA

vA

https://dl.doubtnut.com/l/_uRKdJUSbEtWb
https://dl.doubtnut.com/l/_l0jKZzGMTd5N


B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

vA
4
5

vA
3

4

vA
3

5

84. A man who swims at a speed of  wants to

cross a  wide stream flowing at  and

reach the point which is directly opposite to his

starting point. If he reaches a point somewhere else

he has to walk back to desitination, his walking speed

being . Find the minimum time in which he can

5km/h

500m 4km/h

2km/h

https://dl.doubtnut.com/l/_l0jKZzGMTd5N
https://dl.doubtnut.com/l/_nJREWmvNOF78


reah his destination. 

A. 5 min

B. 10 min

C. 15 min

D. 20 min

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nJREWmvNOF78
https://dl.doubtnut.com/l/_gOAWmkSrUMwi


85. Two particles having position verctors

 metres and 

metres are moving with velocities

. If

they collide after 2 seconds, the value of  is

A. 2

B. 4

C. 6

D. 8

Answer: D

Watch Video Solution

→
r 1 = (3 î + 5ĵ)

→
r 2 = ( − 5 î − 3ĵ)

→
v 1 = (4 î + 3ĵ)m/s and

→
v 2 = (αî + 7ĵ)m/s

α

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


86. Two particles  and  start from the origin along

-axis. Velocity time graph of both particles are shown

in the figure. During the given time interval, the

maximum separation between the particles is 

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

A B

x

4m

1m

2m

3m

https://dl.doubtnut.com/l/_C4qGSbjMtoY6


Watch Video Solution

87. A particle is moving in a straight line. Particle was

initially at rest. Acceleration versus time graph is

shown in figure. Acceleration of particle is given by

 in . The time (in s) when the particle

comes to rest is 

A. 

B. 

C. 

a = 3 sinπt m/s2

t = 0, 1, 2, 3, 4

t = 1, 3

t = 0, 2, 4

https://dl.doubtnut.com/l/_C4qGSbjMtoY6
https://dl.doubtnut.com/l/_4TE4QE9Ci6kX


Mcq Type

D. at 

Answer: C

Watch Video Solution

t = 0.5, 1.5, 2.5

1. Velocity displacement graph of a particle moving in

a straight line is as shown in figure. 

https://dl.doubtnut.com/l/_4TE4QE9Ci6kX
https://dl.doubtnut.com/l/_ckVUnSZ7x0Bj


A. magnitude of acceleration of particle is

decreasing

B. magnitude of acceleration of particlre is

increasing

C. acceleration versus displacement graph straight

line

https://dl.doubtnut.com/l/_ckVUnSZ7x0Bj


D. acceleration versus displacement graph is

parabola

Answer: A::C

Watch Video Solution

2. Let  and  be the instantaneous velocity and

acceleration of a particle moving in a plane. Then rate

of change of speed  of the particle is equal to

A. 

B. 

C. the component of  parallel to 

v a

dv

dt

|a|

v. a

v

a v

https://dl.doubtnut.com/l/_ckVUnSZ7x0Bj
https://dl.doubtnut.com/l/_Zl15n0aBwH09


D. the component of  perpendicular to 

Answer: B::C

Watch Video Solution

a v

3. Starting from rest a particle is first accelerated for

time  with constant acceleration  and then stops

in time  with constant retardation  Let  be the

average velocity in this case and  the total

displacement. In the second case it is accelerating for

the same time  with constant acceleration  and

come to rest with constant retardation  in time 

t1 a1

t2 a2. v1

s1

t1 2a1

a2 t3.

https://dl.doubtnut.com/l/_Zl15n0aBwH09
https://dl.doubtnut.com/l/_PTeSjmBwMkOi


If  is the average velocity in this case and  the

total displacement, then

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A::D

Watch Video Solution

v2 s2

v2 = 2v1

2v1 < v2 < 4v1

s2 = 2s1

2s1 < s2 < 4s1

4. A particle leaves the origin with an initial velodty

 and a constant acceleration v = (3.00 î)m/s

https://dl.doubtnut.com/l/_PTeSjmBwMkOi
https://dl.doubtnut.com/l/_PEypLMUosGAY


 When the particle

reaches its maximum x coordinate, what are 

(a) its velocity and (b) its position vector?

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

a = ( − 1.00 î − 0.500ĵ)m/s2.

v = − 2 î

v = ( − 1.5ĵ)m/s

r = (4.5 î − 2.25ĵ)m

r = (3 î − 2ĵ)m

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


5. Acceleration of a particle which is at rest at  is

. Select the correct alternative (s).

A. Particle further comes to rest at 

B. Particle oscillates about 

C. Maximum speed of particle is 4 units

D. Maximum speed of particle is 2 units

Answer: A,B

Watch Video Solution

x = 0

→
a = (4 − 2x) î

x = 4

x = 2

https://dl.doubtnut.com/l/_8nMQdIwdfCWv


6. A car is moving rectilinearly on a horizontal path

with acceleration .A person sitting inside the car

observes that an insect  is crawling up the screen

with an acceleration a.If  is the inclination of the wind

screen with the horizontal, then the acceleration of

the insect.

A. parallel to screen is 

B. along the horizontal is 

C. perpendicular to screen is 

D. perpendicular to screen is 

Answer: B::C

Watch Video Solution

a0

S

θ

a + a0 cos θ

a0 − a cos θ

a0 sin θ

a0 tan θ

https://dl.doubtnut.com/l/_p2b5J5GX6nWa


Watch Video Solution

7. The coordinate of a particle moving in a plane are

given by  where

 and  are positive constants of

appropriate dimensions . Then

A. the path of the particle is an ellipse

B. The velocity and acceleration of the particle are

normal to each other at 

C. the acceleration of the particle is always

directed towards a fixed point

x(t) = a cos(pt) and y(t) = b sin(pt)

a, b( < a) P

t = π/2p

https://dl.doubtnut.com/l/_p2b5J5GX6nWa
https://dl.doubtnut.com/l/_a8Xs7yN2ioAI


D. the distance travelled by the particle in time

interval  to  is a

Answer: A::B::C

Watch Video Solution

t = 0 t = π/2p

8. A particle moving along a straight line with uniform

acceleration has velocities  at A and  at

C. B is the mid point of AC. Then :-

A. The average velocity at  is 

B. The average velocity between  and  is 

7m/s 17m/s

B 10m/s

A B 10m/s

https://dl.doubtnut.com/l/_a8Xs7yN2ioAI
https://dl.doubtnut.com/l/_7DbYH9a7Y2IG


C. The ratio of time to go from  to  and that

from B to C is 

D. The average velocity between  and  is 

Answer: A::B::D

Watch Video Solution

A B

3: 2

B C 15m/s

9. Let  be the radius vector of a particle in motion

about some reference point and  its modulus.

Similarly,  be the velocity vector and  its modulus.

Then

A. 

r

r

v v

v ≠
dr

dt

https://dl.doubtnut.com/l/_7DbYH9a7Y2IG
https://dl.doubtnut.com/l/_oQCmK8Mnz3c4


B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

v =
dr

dt

v =
∣
∣
∣

∣
∣
∣

dr

dt

|dr| ≠ dr

10. Two particles  and  are located in  plane

at points  and . They simultaneoulsy

start moving with velocities  and 

. Select the correct alternative(s)

A. the distance between them is constant

A B x − y

(0, 0) (0, 4m)

vA = 2ĵm/s

vB = 2 îm/s

https://dl.doubtnut.com/l/_oQCmK8Mnz3c4
https://dl.doubtnut.com/l/_L33LOaR5pWdp


B. The distance between them first decreases and

then increases

C. the shortest distance between them is 

D. Time after which they are at minimum distances

is 

Answer: B::C::D

Watch Video Solution

2√2m

1s

11. The co-ordinate of the particle in x-y plane are given

as  and  :- 


The motion of the particle is :-

x = 2 + 2t + 4t2 y = 4t + 8t2

https://dl.doubtnut.com/l/_L33LOaR5pWdp
https://dl.doubtnut.com/l/_9O92VUWbh8Wo


A. along a straight line

B. uniformly accelerated

C. along a parabolic path

D. non-uniformly accelerated

Answer: A::B

Watch Video Solution

12. River is flowing with a velocity . A

boat is moving with a velocity of

 relative to river. The width

vBR = 4 îm/s

vBR = ( − 2 î + 4ĵ)m/s

https://dl.doubtnut.com/l/_9O92VUWbh8Wo
https://dl.doubtnut.com/l/_xolp1rYDDyJU


of the river is  along -direction. Choose the

correct alternative(s)

A. The boatman will cross the river in 

B. Absolute velocity of boatman is 

C. Drift of the boatman along the river current is

D. The boatman can never cross the river

Answer: A::B::C

Watch Video Solution

100m y

25s

2√5m/s

50m

https://dl.doubtnut.com/l/_xolp1rYDDyJU


13. A particle is moving along -axis. Its velocity  with

 co-ordinate is varying as . Then

A. initial velocity of particle is zero

B. motion is non-uniformly accelerated

C. acceleration of particle at  is 

D. acceleration of particle at  is 

Answer: A::C

Watch Video Solution

x v

x v = √x

x = 2m m/s21

2

x = 4m 1m/s2

https://dl.doubtnut.com/l/_nGWTCB5t7nl8


14. From  graph shown in figure. We can draw the

following conclusions 

A. between  to  speed of particle is

decreasing

B. between  to  speed of particle is

increasing

C. between  to  acceleration of particle

is negative

v − t

t = 1s t = 2s

t = 2s t = 3s

t = 5s t = 6

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


D. between  to  particle changes its

directioin of motion twice

Answer: C::D

Watch Video Solution

t = 0 t = 4s

15. A particle  is projected upwards with . One

second later another particle  is projected with

initial velocity . Before either of the particle

srikes the ground 

A. both particle are at rest with respect to each

other

P 80m/s

Q

70m/s

(g = 10m/s2)

https://dl.doubtnut.com/l/_uXeJsHfumEaj
https://dl.doubtnut.com/l/_5V3dvoNx59uU


B. after  distance between the particles is 

C. when particle  is at highest point, particle  is

moving downwards

D. when particle  is at highest point, particle  is

moving upwards

Answer: A::B

Watch Video Solution

2s 75m

P Q

P Q

16. Displacement time graph of a particle moving in a

straight line is a shown in figure. 

https://dl.doubtnut.com/l/_5V3dvoNx59uU
https://dl.doubtnut.com/l/_oYfT2ztIo5lK


A. in region  acceleration is positive

B. in region  acceleration is negative

C. in region  acceleration is positive

D. in region  acceleration is negative

Answer: A::B

Watch Video Solution

A

B

C

D

https://dl.doubtnut.com/l/_oYfT2ztIo5lK


17. At time , a particle is at  and at 

 it is at . From this we can

conclude that in the given time interval.

A. particle may be accelerate

B. particle may be accelerated

C. average speed of the particle is 

D. average velocity of the particle is 

Answer: B::D

Watch Video Solution

t = 0 ( − 1m, 2m)

t = 2s ( − 4m, 6m)

2.5m/s

2.5m/s

https://dl.doubtnut.com/l/_owlFRKR82XIB


18. A particle  lying on a smooth horizontal 

plane starts from  with velocity 

. Another particle  is projected

(horizontally from origin with velocity  so

that is strikes  after . Then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

P x − y

(3 î + 4ĵ)m

(2 î)m/s Q

(xî + yĵ)

P 2s

x = 2.0

x = 3.5

y = 2.0

y = 3.5

https://dl.doubtnut.com/l/_a9jM1NnVnuST


19. Path of a particle moving in  plane is 

. At some instant suppose - component

of velocity is  and it is increasing at a constant

rate of . Then at this instant.

A. (a)speed of particle is 

B. (b)acceleration of particle is 

C. (c)velocity time graph is parabola

D. (d)acceleration time graph is parabola

Answer: A::B

Watch Video Solution

x − y

y = 3x + 4 x

1m/s

1m/s2

√10m/s

√10m/s

https://dl.doubtnut.com/l/_QVHEFxDlGlpg
https://dl.doubtnut.com/l/_MLcyw4rgoQw8


20. A particle moves along the X-axis as

.

A. the initial velocity of the particle is 

B. the acceleration of the parabola is 

C. the acceleration of the particle is 

D. at  particle is at the origin

Answer: C::D

Watch Video Solution

x = u(t − 2s) = at(t − 2)2

u

u

2a

t = 2s

21. A man standing on the edge of the terrace of a

high rise building throws a stone, vertically up with at

https://dl.doubtnut.com/l/_MLcyw4rgoQw8
https://dl.doubtnut.com/l/_bunjcUQkLp3d


speed of . Two seconds later, an identical stone

is thrown vertically downwards with the same speed

of ,. Then

A. the relative velocity between the two stones

remains constant till one hits the ground

B. both will have the ame kinetic energy when they

hit the ground

C. the time interval between their hitting the

ground is 2 seconds

D. if the collisions on the ground are perfectlyl

elastic bothh will rise to the same height above

the ground

20m/s

20m

https://dl.doubtnut.com/l/_bunjcUQkLp3d


Answer: A::B::C::D

Watch Video Solution

22. The  graph for two particles  and  are

given in the figure. Consider the following

statements(s). Then, which of the following

statement(s) is/are True: 

A. Their relative velocity is non-zero but constant

v − t P Q

https://dl.doubtnut.com/l/_bunjcUQkLp3d
https://dl.doubtnut.com/l/_u4RTqN6Ka4HE


B. Their relative velocity is continuously increasing

C. Their relative acceleration is non-zero but

constant

D. Their relative acceleration continuously increse

Answer: B::C

Watch Video Solution

23. A particle is moving in a straight line along the

positive -axis such that its speed is inversely

proportional to the distance from origin

 where  is the proportionally

x

[v ∝ ⇒ v =
1

x

k

x
k

https://dl.doubtnut.com/l/_u4RTqN6Ka4HE
https://dl.doubtnut.com/l/_I71muWWiTh0N


constant]. 

The graph of motion of the particle for  versus 

(distance from origin) is shown in the figure. 

A. The time interval of motion from point  to

point  is 

B. The time interval of motion from point  to

point  is .

C. The proportionality constant  is 

D. The proportionality constant  is 

1/v x

A

B 12.50

A

B 18.75s

k 10m2 /s

k 20m2 /s

https://dl.doubtnut.com/l/_I71muWWiTh0N


Answer: B::C

Watch Video Solution

24. A subway train travels between two of its stations

at then stops with the acceleration shcedule shown in

the acceleration versus time graph. Then 

A. The time interval  is .

B. The distance between station is 

Δ 8s

350m

https://dl.doubtnut.com/l/_I71muWWiTh0N
https://dl.doubtnut.com/l/_0NHXuScV90gO


C. The time interval  is 

D. The distance between stations is 

Answer: C::D

Watch Video Solution

Δt 10s

416m

25. A particle starts moving with initial velocity 

along - axis from origin. Its acceleration is varying

with  co-ordinate in parobalic nature as shown in the

figure. At , tangent to the graph makes an

3m/s

x

x

x = 1m

https://dl.doubtnut.com/l/_0NHXuScV90gO
https://dl.doubtnut.com/l/_klt77ykNQrNn


angle  with positive - aixs. Then at , 


A. velocity of the particle is 

B. velocity of the particle is 

C. acceleration of the particle is 

D. acceleration of the particle is 

Answer: A::C

Watch Video Solution

45∘ x x = 3m

3√2m/s

3√2m/s

4.5m/s2

9m/s2

https://dl.doubtnut.com/l/_klt77ykNQrNn
https://dl.doubtnut.com/l/_aMo4awZlCZ3V


26. A train starts from rest at  and is subjected

to an acceleration as shown in figure. Then,

A. Change in velocity at he end of 

displacement is 

B. Velocity of the train for  is 

C. The maximum velocity attained by train is equal

to 

S = 0

10m

50m/s

s = 10m 10m/s

6√5m/s

https://dl.doubtnut.com/l/_aMo4awZlCZ3V


D. The maximum velocity of the train ins 

Answer: B::C

Watch Video Solution

16m/s

27. Man A is sitting in a car moving with a speed of 54

 observes a man B in front of the car crossing

perpendicularly a road of width 15 m in three seconds.

Then the velocity of man B (in ) will be:

A. Speed of man  is 

B. Speed of man  is 

km

hr

m

s

B 5√10m/s

B 5ms− 1

https://dl.doubtnut.com/l/_aMo4awZlCZ3V
https://dl.doubtnut.com/l/_mwgoSfgNuWzt


Comprehension Type

C. Actual direction of motion of  is at an angle of

 with direction of motion of car

D. Actual direction of motion of  is at an angle of

 with direction opposite to the

direction of motion of car.

Answer: A::C

Watch Video Solution

B

tan− 1( )
1

3

B

tan− 1(3)

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


1. A particle starts from rest with a time varying

acceleration . Here  is in second and  in

 


Particle comes to rest after a time ………… second

A. 1

B. 4

C. 3

D. 2

Answer: B

Watch Video Solution

a = (2t − 4) t a

m/s2

t =

https://dl.doubtnut.com/l/_pnOrJGDjnmxg
https://dl.doubtnut.com/l/_RKlzeT3qrcd0


2. A particle starts from rest with a time varying

acceleration . Here  is in second and  in

 


Maximum velocity of particle in negative direction is at

…………… second

A. 3

B. 4

C. 2

D. 1

Answer: C

Watch Video Solution

a = (2t − 4) t a

m/s2

t =

https://dl.doubtnut.com/l/_RKlzeT3qrcd0
https://dl.doubtnut.com/l/_It0qyrB0K7rI


3. A particle starts from rest with a time varying

acceleration . Here  is in second and  in

 


The velocity time graph of the particle is

A. parabola passing through origin

B. straight line not passing through origin

C. parabola not passing through origin

D. straight line passing through origin

Answer: A

Watch Video Solution

a = (2t − 4) t a

m/s2

https://dl.doubtnut.com/l/_It0qyrB0K7rI
https://dl.doubtnut.com/l/_LbGvCICn1L82


4.  and  co-ordinates of a particle moving in 

plane at some instant of time are  and 

.Here  and  are in metre and  in second. Then 


The distance travelled by the particle in a time from

 to  is ………

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x y x − y

x = 2t y = 4t

x y t

t = 0 t = 2s m

2√3

4√5

√2

3√40

https://dl.doubtnut.com/l/_LbGvCICn1L82
https://dl.doubtnut.com/l/_W0wb4IsVbQcU


5.  and  co-ordinates of a particle moving in 

plane at some instant of time are  and 

.Here  and  are in metre and  in second. Then 


The path of the particle is a…….

A. straight line

B. parabola

C. circle

D. ellipse

Answer: A

Watch Video Solution

x y x − y

x = 2t y = 4t

x y t

https://dl.doubtnut.com/l/_W0wb4IsVbQcU
https://dl.doubtnut.com/l/_BSnU82qe9PtF


6. At time , particle  is at  and  is at 

. Velociyt of  is  Velocity of

particle  is  at  with -axis. A collides with 

. 

Value of  is ………..m/s

A. 5

B. 15

C. 25

D. 10

Answer: D

Watch Video Solution

t = 0 A (1m, 2m) B

(5m, 5m) B (2 î + 4ĵ)m/s

A √2v) 45∘ x B

v

https://dl.doubtnut.com/l/_BSnU82qe9PtF
https://dl.doubtnut.com/l/_gVaQfcHzd87M


7. At time , particle  is at  and  is at 

. Velocity of  is  Velocity of

particle  is  at  with -axis. A collides with 

. 

Time when  will collide with  is …….second.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t = 0 A (1m, 2m) B

(5m, 5m) B (2 î + 4ĵ)m/s

A √2v) 45∘ x B

A B

0.5s

1.5s

4s

3s

https://dl.doubtnut.com/l/_gVaQfcHzd87M


8. The position of a particle is given by 

 


where  is expressed in seconds and  is in metre. 

The acceleration of the particle is

A. 0

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x = 2(t − t2)

t x

4m/s2

−4m/s2

https://dl.doubtnut.com/l/_DjoWwyDj3lwp
https://dl.doubtnut.com/l/_Lt4PEOtSqmLD


9. The position of a particle is given by 

 


where  is expressed in seconds and  is in metre. 

The maximum value of position co-ordinate of particle

on positive -axis is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = 2(t − t2)

t x

x

1m

2m

m
1

2

4m

https://dl.doubtnut.com/l/_Lt4PEOtSqmLD
https://dl.doubtnut.com/l/_ViJyWUzO9ToK


10. The position of a particle is given by 

 


where  is expressed in seconds and  is in metre. 

The particle

A. never does to negative -axis

B. never goes to positive -axis

C. starts from the origin goes up to  in

the positive  -axis and then moves in opposites

direction

D. has zero initial velocity

Answer: C

x = 2(t − t2)

t x

x

x

x = m
1

2

x

https://dl.doubtnut.com/l/_ViJyWUzO9ToK


Watch Video Solution

11. The position of a particle is given by 

 


where  is expressed in seconds and  is in metre. 

The total distance travelled by the paticle between

 to  is

A. 

B. 

C. 

D. 

Answer: B

x = 2(t − t2)

t x

t = 0 t = 1s

0m

1m

2m

m
1

2

https://dl.doubtnut.com/l/_ViJyWUzO9ToK
https://dl.doubtnut.com/l/_reK4zRWGKMVG


Watch Video Solution

12. The position of a particle is given by 

 


where  is expressed in seconds and  is in metre. 

When does the object return to its initial velocity?

Watch Video Solution

x = 2(t − t2)

t x

13. The position of a particle is given by 

 


where  is expressed in seconds and  is in metre. 

When is the object at rest?

x = 2(t − t2)

t x

https://dl.doubtnut.com/l/_reK4zRWGKMVG
https://dl.doubtnut.com/l/_jWtF2Bx2Sg6T
https://dl.doubtnut.com/l/_og2nuQfVEEhS


Watch Video Solution

14. The graph given shows the positions of two cars,

, as a function of time. The cars move along

the x-axis on parallel but separate tracks, so that they

can pass each other's position without colliding. At

A and B

https://dl.doubtnut.com/l/_og2nuQfVEEhS
https://dl.doubtnut.com/l/_iAnEzzNJPKhA


which instant in time is car-A overtaking the car-B ? 

A. 

B. 

C. 

D. 

t1

t2

t3

t4

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


Answer: A

Watch Video Solution

15. The graph given show the position of two cars 

and  as a function of time. The cars move along the

 axis on parallel but separate tracks, so that they can

pass each other's position without colliding. 

 


At time  which car is moving faster?

A

B

x

t3

https://dl.doubtnut.com/l/_iAnEzzNJPKhA
https://dl.doubtnut.com/l/_Qggpxe9LPtlO


A. car 

B. car 

C. same sped

D. None of these

Answer: B

Watch Video Solution

A

B

16. The graph given shows the positions of two cars,

, as a function of time. The cars move along

the x-axis on parallel but separate tracks, so that they

can pass each other's position without colliding. At

A and B

https://dl.doubtnut.com/l/_Qggpxe9LPtlO
https://dl.doubtnut.com/l/_WJTG3qYHOoSt


which instant in time is car-A overtaking the car-B ? 

A. 

B. 

C. 

D. 

t1

t2

t3

t4

https://dl.doubtnut.com/l/_WJTG3qYHOoSt


Answer: B

Watch Video Solution

17. The graph given show the position of two cars 

and  as a function of time. The cars move along the

 axis on parallel but separate tracks, so that they can

pass each other's position without colliding. 

 


A

B

x

https://dl.doubtnut.com/l/_WJTG3qYHOoSt
https://dl.doubtnut.com/l/_yNCNTZLmw1ul


Which one of the following best describes the motion

of car  as shown on the graphs?

A. speeding up

B. constant velocity

C. slowing down

D. first speeding up, then slowing down

Answer: C

Watch Video Solution

A

18. Two trains  and  are approaching each other on

a straight track, the former with a uniform velocity of

R S

https://dl.doubtnut.com/l/_yNCNTZLmw1ul
https://dl.doubtnut.com/l/_98RY69oQGjlq


 and the latter with . When the are 

 apart brakes are siultaneously applied to both

of them. The deceleration given by te brakes to the

train  increases linearly with time by  every

second (i.e. ), while the train  is

given a uniform deceleration 

What must be the minimum deceleration of train  so

that the trains do not collide?

A. 

B. 

C. 

D. 

25m/s 15m/s

225m

S 0.3m/s2

dv/dt = − 0.3t R

R

5s

25s

15s

10s

https://dl.doubtnut.com/l/_98RY69oQGjlq


Answer: D

Watch Video Solution

19. Two trains A and B are approaching each other on

a straight track, the former with a uniform velocity of

25 m/s and other with 15m/s, when they are 225 m a

part brakes are simultaneously applied to both of

them. The deceleration given by the brakes to thetrain

B increases linearly with time by  every

second, while the train A is given a uniform

deceleration, (a)
 What must be the minimum

deceleration of the train A so that the trains do not

0.3m/s2

https://dl.doubtnut.com/l/_98RY69oQGjlq
https://dl.doubtnut.com/l/_hYK2KTwSNhj1


Match The Column

collide ? (b) What is the time taken by the trains to

come to stop ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5m/s2

2.5m/s2

1.5m/s2

7.5m/s2

https://dl.doubtnut.com/l/_hYK2KTwSNhj1


1. Match the following 

Watch Video Solution

2. Velocity of a particle is in negative direction with

constant acceleration in positive direction. Then

https://dl.doubtnut.com/l/_7iunpTVpRbsZ
https://dl.doubtnut.com/l/_lCKI7JEQxlqN


match the following: 

Watch Video Solution

3. For the velocity -time graph shown in figure, in a

time interval from  to , match the

following: 

t = 0 t = 6s

https://dl.doubtnut.com/l/_lCKI7JEQxlqN
https://dl.doubtnut.com/l/_uf7T9GmxhXEb


 


Watch Video Solution

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

4. Let us call a motion,  when velocity is positive and

increasing  when velocity is negative and

A

A− 1

https://dl.doubtnut.com/l/_uf7T9GmxhXEb
https://dl.doubtnut.com/l/_TNrJUmtRoB2f


increasing  when velocity is positive and decreasing

and  when velociyt is negative and decreasing.

Now match the following two tales for the given 

graph 

Watch Video Solution

R

R− 1

s − t

5. In the  equations  match

the following 

s − t (s = 10 + 20t − 5t2)

https://dl.doubtnut.com/l/_TNrJUmtRoB2f
https://dl.doubtnut.com/l/_2DvmnJOsxfW7


Watch Video Solution

6. Match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_2DvmnJOsxfW7
https://dl.doubtnut.com/l/_w89Jgp0NOXfW


7. A balloon rises up with constant net acceleration of

. After 2 s a particle drops from the balloon.

After further 2 s match the following :

 


Watch Video Solution

10m/s2

(Takeg = 10m/s2)

Column I Column II

(A) Height of perticle from ground (p) Zero

(B) Speed of particle (q) 10SIunits

(C) Displacement of Particle (r) 40SIunits

(D) Acceleration of particle (s) 20SIunits

8. Table -1 gives some graph for a particle moves along

-axis in positive -direction. The variables  and 

represent speed of particle, -coordinate of particle

x x v, x t

x

https://dl.doubtnut.com/l/_zMptv7x1rR9s
https://dl.doubtnut.com/l/_V3X3jXKqUNIE


and time respectively. Table -2 gives certain resulting

interpretation. Match the graph in Table -1 with the

statements in Table -2. 

 


Watch Video Solution

https://dl.doubtnut.com/l/_V3X3jXKqUNIE
https://dl.doubtnut.com/l/_TGz55GXqjOt8


9. Velocity (in m/s) of a particle moving in a straight

line given by . Match Table-1 with Table

-2 

Watch Video Solution

v = (t2 − 2t1)

10. A ball of mas  is thrown vertically upwards

with a speed of  from a tower of height .

2gm

30m/s 35m

https://dl.doubtnut.com/l/_TGz55GXqjOt8
https://dl.doubtnut.com/l/_nc5PXT0qskXG


Integer Type

(Given ) 


Watch Video Solution

g = 10m/s2

1. A stone is dropped from a certain height which can

reach the ground in . It is stopped after  of its fall

and then it is again released. The total time taken by

the stone to reach the ground will be .

Watch Video Solution

5s 3s

https://dl.doubtnut.com/l/_nc5PXT0qskXG
https://dl.doubtnut.com/l/_0VkIxVR69j0L


2. A car starts moving along a line, first with

acceleration  starting from rest then

uniformly and finally decelerating at the same rate till

it comes to rest. The total time of motion is . The

average speed during the time is . The particle

moves uniformly for  second. Find the value of 

.

Watch Video Solution

a = 5m/s2

25s

20m/s

(2.5x) x

3. Two particles P and Q simultaneously start moving

from point A with velocities  and 15m/s 20m/s

https://dl.doubtnut.com/l/_0VkIxVR69j0L
https://dl.doubtnut.com/l/_DGnzqHYp2uhI
https://dl.doubtnut.com/l/_6D7Yesmqc4Ia


respectively. The two particles move with 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

Watch Video Solution

30m/s

4. If a particle takes  second less and acquire a

velocity of  more in falling through the same

disance on two planets where the accelerations due to

gravity are  and  respectively, then . Find

value of 

Watch Video Solution

t

vms− 1

2g 8g v = x >

x

https://dl.doubtnut.com/l/_6D7Yesmqc4Ia
https://dl.doubtnut.com/l/_D28A0U5m6Ovc
https://dl.doubtnut.com/l/_yn8rIMde5S75


5. Speed time graph of two cars  and  approaching

towards each other is shown in figure. Initial distance

between them is . The two cars will cross each

other after  secons. Find value of it . 

Watch Video Solution

A B

60m

t t

https://dl.doubtnut.com/l/_yn8rIMde5S75


6. The acceleration-time graph of a particle moving

along a straight line is as shown in. At what time the

particle acquires its initial velocity? 

.

Watch Video Solution

7. A lift performs the first part of its ascent with

uniform acceleration a and the remaining with

https://dl.doubtnut.com/l/_0ivv1qHfUK1X
https://dl.doubtnut.com/l/_xGeAH7iVrhuR


uniform retardation  If t is the time of ascent, find

the depth of the shaft.

Watch Video Solution

2a.

8. A small electric car has a maximum constant

acceleration of , a maximum constant

deceleration of  and a maximum speed of 

. The amount of minimum time it would take to

drive this car  starting from rest is  second.

Find value of 

Watch Video Solution

1m/s2

2m/s2

20m/s

1km (13n)

n

https://dl.doubtnut.com/l/_xGeAH7iVrhuR
https://dl.doubtnut.com/l/_SmWiBeVASTSc


9. The diagram shows the variatioin of  (where  is

velocity of the particle) with respect to time. At time

 using the details given in the graph, find the

instantaneous acceleration (in ) 


Watch Video Solution

1/v v

t = 3s

m/s2

https://dl.doubtnut.com/l/_goUMoSO1mhE9


10. Two particles are moving with velocities

 and 

respectively. Time at which they are moving

perpendicular to each other is.____________(second)

Watch Video Solution

v1 = î − tĵ + k̂ v2 = tî + tĵ + 2k̂m/s

11. A particle  moves with velocity 

from a point . At the same instant a particle 

, moving in the same plane with velocity

 passes through a point .

Find the -coordinate (in ) of the point where the

particles collide.

A (2 î − 3ĵ)m/s

(4, 5m)m

B

(4 î + ĵ)m/s C(0, − 3)m

x m

https://dl.doubtnut.com/l/_PTUVAd8h7fFL
https://dl.doubtnut.com/l/_Kzf6v8XfIsHg


Watch Video Solution

12. A ball is thrown upwards with a speed of .

When the speed becomes half of the initial speed,

gravity is switched off for next 2 second. After that

gravity is again switched on but magnitude gravity is

doubled. The total distance travelled by the ball from

 to the time when the ball reaches the maximum

heighth is . Find the value of .

Watch Video Solution

40m/s

t = 0

55β β

13. Figure shows the velocity time graph for a particle

travelling along a straight line. The magnitude of

https://dl.doubtnut.com/l/_Kzf6v8XfIsHg
https://dl.doubtnut.com/l/_JKIhw3Mz6nXL
https://dl.doubtnut.com/l/_TWDraVbjhE6L


average velocity (in m/s) of particle during the time

interval from  to  is . Find the value of 

. 

Watch Video Solution

t = 0 t = 6s 10α

α

14. Two bodies  and  are moving along -axis and 

-axis as shown. Find the minimum distance between 

A B y x

A

https://dl.doubtnut.com/l/_TWDraVbjhE6L
https://dl.doubtnut.com/l/_Y3DTSPn0eMmM


and  is subsequent motion (in ) 

Watch Video Solution

B m

15. The  versus positions graph of a particle is

shown in the figure, where  is the velocity of the

particle. The particle is moving in a straight line aloing

positive - axis.Find the time taken by the particle to

1/v

v

x

https://dl.doubtnut.com/l/_Y3DTSPn0eMmM
https://dl.doubtnut.com/l/_Wdy8dFkwixiC


reach from the point  to  in second. 

Watch Video Solution

A B

https://dl.doubtnut.com/l/_Wdy8dFkwixiC

