
PHYSICS

BOOKS - AAKASH SERIES

MOTION IN A STRAIGHT LINE

PROBLEM

1. A particle is at x =+ 5 m at t =0,x =- 7 m at t = 6 s and

x = + 2 at t = 10s. Find the average velocity of the

particle during the intervals 

(a)t=0 to t=6s 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vhzXJNl4ay03


(b)t=6s to 6=10s 

(c ) t=0 to t=10s .

View Text Solution

2. A man traversed half the distance with a velocity .

The remaining part of the distance was covered with

velocity . For half the time and with velocity  for

the other half of the time . Find the average speed of

the man over the whole time of motion. 

.

Watch Video Solution

v0

v1 v2

https://dl.doubtnut.com/l/_vhzXJNl4ay03
https://dl.doubtnut.com/l/_FwlurkdhsUxO


3. Two parallel rail tracks run north-south Train 

moves north with a speed of  and train 

moves south with a speed of . What is the  

a. relative velocity of  with respect to ? 

b. relative velocity of a monkey running on the roof of

the train  against its motion (with its velocity of

 with respect to the train  ) as observed by

a man standing on the ground?

Watch Video Solution

A

54kmh− 1 B

90kmh− 1

B A

A

18kmh1 A

4. The displacement x of a particle at the instant

when its velocity v is given by . Find itsv = √3x + 16

https://dl.doubtnut.com/l/_recVcZ3DF9jh
https://dl.doubtnut.com/l/_0TX2y6uh81KA


acceleration and initial velocity

View Text Solution

5. If =2+0.4n �nd initial velocity and acceleration

Watch Video Solution

Sn

6. A body starts from rest and moves with uniform

acceleration of  for 8 seconds. From that time

the acceleration ceases. Find the distance covered in

12s starting from rest.

View Text Solution

5ms− 2

https://dl.doubtnut.com/l/_0TX2y6uh81KA
https://dl.doubtnut.com/l/_l4IsepaleZLy
https://dl.doubtnut.com/l/_mMVyXJGod8dH


7. The two ends of a train moving with uniform

acceleration pass a certain point with velocity u and v.

Find the velocity with which the middle point of the

train passes the same point.

Watch Video Solution

8. A scooter can produce a maximum acceleration of

. Its brakes can produce a maximum

retardation of . The minimum time in which it

can cover a distance of 1.5 km is ?

View Text Solution

5ms− 2

10ms − 2

https://dl.doubtnut.com/l/_m915QyRooAFW
https://dl.doubtnut.com/l/_IHB9pL96CYxn
https://dl.doubtnut.com/l/_rNhDxzQD43LV


9. The speed of a train is reduced from 60 km/h, to 15

km/h, while it travels a distance of 450 m. If the

retardation is uniform, �nd how much further it will

travel before coming to rest ?

View Text Solution

10. A bullet loses  of its velocity in passing

through a plank. What is the least number of plank

required to stop the bullet .

Watch Video Solution

1/20

https://dl.doubtnut.com/l/_rNhDxzQD43LV
https://dl.doubtnut.com/l/_Z3ROxCHA84EE


11. A body covers 100 cm in �rst 2 seconds and 128 cm

in the next four seconds moving with constant

acceleration. Find the velocity of the body at the end

of 8 sec ?

Watch Video Solution

12. A car is moving with a velocity of 20 m/s. The

driver sees a stationary truck ahead at a distance of

100 m. After some reaction time  the brakes are

applied producing a retardation of ? What is

the maximum reaction time to avoid collision ?

Watch Video Solution

Δt

4m/s2

https://dl.doubtnut.com/l/_cNNR2kjx3O7S
https://dl.doubtnut.com/l/_7cpRHiSSyyV2


13. A bus starting from rest, accelerates at the rate of

f through a distance S, then continues at constant

speed for time t and declerates at the rate f/2 to

come to rest. If the total distance travelled is 15 S

then S =

Watch Video Solution

14. A driver can stop his car from the red signal at a

distance of 20 m when he is driving at 36 kmph and

41.25 m when he is driving at 54 kmph. Find his

reaction time.

https://dl.doubtnut.com/l/_7cpRHiSSyyV2
https://dl.doubtnut.com/l/_0SOsSFESsfhm
https://dl.doubtnut.com/l/_snV0sWpdHx7K


Watch Video Solution

15. A car starts from rest and moves with uniform

acceleration 'a', At the same instant from the same

point a bike crosses with a uniform velocity 'u'. When

and where will they meet ? What is the velocity of car

with respect to the bike at the time of meeting?

Watch Video Solution

16. Two bodies start moving in the same straight line

at the same instant of time from the same origin. The

�rst body moves with a constant velocity of ,40ms− 1

https://dl.doubtnut.com/l/_snV0sWpdHx7K
https://dl.doubtnut.com/l/_z0C288XeXylF
https://dl.doubtnut.com/l/_Y3rHJSOxHms7


and the second starts from rest with a constant

acceleration of .Find the time that elapses

before the second catches the �rst body. Find the

also the greatest distance between them prior to it

and time at which this occurs.

Watch Video Solution

4ms− 2

17. Two trains one travelling at 54 kmph and the other

at 72 kmph are headed towards one an other along a

straight track. When they are  km apart, both

drivers simultaneously see the other train and apply

their brakes. If each train is decelerated at the rate of

 , will there be collision ?

1

2

1ms− 2

https://dl.doubtnut.com/l/_Y3rHJSOxHms7
https://dl.doubtnut.com/l/_vieZEJqw39j3


Watch Video Solution

18. In a car race, car A takes a time t less than car B at

the �nish and passes the �nishing point with speed v

more than that of the car B. Assuming that both the

cars start from rest and travel with constant

acceleration  respectively. Show that 

Watch Video Solution

a1 and a2

v = √a1a2t.

19. A particle moving along a straight line with initial

velocity u and acceleration a continues its motion for

https://dl.doubtnut.com/l/_vieZEJqw39j3
https://dl.doubtnut.com/l/_4RckAtvTUeV5
https://dl.doubtnut.com/l/_1fUSHfezjfqL


n seconds. What is the distance covered by it in the

last  second ?

View Text Solution

nth

20. A bus 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, evaluate. 

(a)the maximum velocity achieved and (b)the total

distance travelled graphically.

Watch Video Solution

α

β

https://dl.doubtnut.com/l/_1fUSHfezjfqL
https://dl.doubtnut.com/l/_8Rc8K1gMsxNU


21. Figure shows the motion of a particle along a

straight line. Find the average velocity of the particle

during the intervals 

(a)A to E , (b) B to E, (c ) C to E , (d) D to E , (e) C to D .

View Text Solution

22. Velocity-time graph for the motion of a certain

body is shown in �g.Explain the nature of this motion

https://dl.doubtnut.com/l/_vRNte6MPYctf
https://dl.doubtnut.com/l/_BnOp3Q5ffVBS


.Find the initial velocity and acceleration and write

the equation for the variation of displacement with

time.What happens to the moving body at point B?

How will the body move after this moment?

Watch Video Solution

23. The graphs in (i) and (ii) show the S-t graph and V

-t graph of a body. Are the motions shown in the

https://dl.doubtnut.com/l/_BnOp3Q5ffVBS
https://dl.doubtnut.com/l/_jkH8CvEgszHj


graphs represented by OAB the same ? 

Watch Video Solution

24. A body starts from rest and travels a distance 

with uniform acceleration, then moves uniformly a

distance  uniformly , and �nally comes to rest after

S

2S

https://dl.doubtnut.com/l/_jkH8CvEgszHj
https://dl.doubtnut.com/l/_9HPQf6GmZLDt


moving further  under uniform retardation. The

ratio of the average velocity to maximum velocity is.

Watch Video Solution

5S

25. Figure given here shows the displacement time

graph for a particle. Is it practically possible ? Explain.

https://dl.doubtnut.com/l/_9HPQf6GmZLDt
https://dl.doubtnut.com/l/_WDQcD32dnKfg


Watch Video Solution

26. Figure given here shows the variation of velocity

of a particle with time. 

 

Find the following: 

(i) Displacement during the time intervals. 

(a) 0 to 2 sec., (b) 2 to 4 sec. and (c) 4 to 7 sec 

(ii) Accelerations at 

(a)t = 1 sec, (b) t = 3 sec. and (c)t = 6 sec. 

https://dl.doubtnut.com/l/_WDQcD32dnKfg
https://dl.doubtnut.com/l/_TS66z6huf2x5


(iii) Average acceleration 

(a) between t = 0 to t = 4 sec. 

(b) between t = 0 to t = 7 sec. 

(iv) Average velocity during the motion.

Watch Video Solution

27. The velocity-time graph of a body moving in a

straight line is shown in Fig. Find the displacement

and distance travelled by the body in 10 sec. 

https://dl.doubtnut.com/l/_TS66z6huf2x5
https://dl.doubtnut.com/l/_dCpEtSnFDDhI


Watch Video Solution

28. The displacement-time graphs of two particles P

and Q are as shown in the �gure. The ratio of their

velocities  and  will be  

Watch Video Solution

VP VQ

https://dl.doubtnut.com/l/_dCpEtSnFDDhI
https://dl.doubtnut.com/l/_S0zw6kyMREf4


29. The a -t graph is shown in the �gure. The

maximum velocity attained by the body from rest will

be 

Watch Video Solution

https://dl.doubtnut.com/l/_S0zw6kyMREf4
https://dl.doubtnut.com/l/_zOwe7DUUQ5f3


30. Figure 3.21 shows the  plot of one-

dimensional motion of a particle. Is it correct to say

from the graph that the particle moves in a straight

line for  and on a parabolic path for  ? If

not, suggest a suitable physical context for this

graph. 

Watch Video Solution

x − t

t < 0 t > 0

https://dl.doubtnut.com/l/_XsIKEW6TAokE


31. A car moves in a straight line, the car accelerates

from rest with a constant acceleration  on a

straight road. After gaining a velocity , the car

moves with that velocity for sometime. Then car

decelerates with a retardation , If the total distance

covered by the car is equal to  �nd the total time of

its motion.

Watch Video Solution

α

v

β

s

32. The motion of a particle along a straight line is

described by the function  in SIs = 6 + 4t2 − t4

https://dl.doubtnut.com/l/_XsIKEW6TAokE
https://dl.doubtnut.com/l/_z38FVMpbZ96W
https://dl.doubtnut.com/l/_yAuXwyTre8uJ


units. Find the velocity, acceleration, at t = 2s, and the

average velocity during  second.

Watch Video Solution

3rd

33. A particle moves according to the equation

, where will be the particle come to the

rest for the �rst time

Watch Video Solution

t = √x + 3

34. The velocity of a particle moving in the positive

direction of the X-axis varies as  where K is

a positive constant. Draw V-t graph.

V = K√S

https://dl.doubtnut.com/l/_yAuXwyTre8uJ
https://dl.doubtnut.com/l/_qccR0g5IVrtS
https://dl.doubtnut.com/l/_xrXg4qeZuP0S


Watch Video Solution

35. A point moves rectilinearly with deceleration

whose modulus depends on the velocity v of the

particle as , where k is a positive constant.

At the initial moment the velocity of the point is

equal to . What distance will it take to cover that

distance?

Watch Video Solution

α = k√v

V0

36. A body is projected vertically up with velocity u

from a tower. It reaches the ground with velocity nu.

https://dl.doubtnut.com/l/_xrXg4qeZuP0S
https://dl.doubtnut.com/l/_jwsfWMAdi7Oj
https://dl.doubtnut.com/l/_LzODLEjbtBk1


The height of the tower is 

Watch Video Solution

H = (n2 − 1)
u2

2g

37. Two bodies begin to fall freely from the same

height but the second falls T second after the �rst.

The time (after which the �rst body begins to fall)

when the distance between the bodies equals L is:

Watch Video Solution

38. For a freely falling body, Find the ratio of the

times taken to fall successive equal distances.

Watch Video Solution

https://dl.doubtnut.com/l/_LzODLEjbtBk1
https://dl.doubtnut.com/l/_tbKV7u7K3Ejv
https://dl.doubtnut.com/l/_6UsZ4WnMUZT5


a c deo So u o

39. If a freely falling body covers half of its total

distance in the last second of its journey, Find its

time of fall.

Watch Video Solution

40. A balloon rises from rest on the ground with

constant acceleration /  A stone is dropped from

the balloon when the balloon has risen to a height of

(H). Find the time taken by the stone to reach the

ground.

Watch Video Solution

g 8.

https://dl.doubtnut.com/l/_6UsZ4WnMUZT5
https://dl.doubtnut.com/l/_rpisbRFFAy8S
https://dl.doubtnut.com/l/_jvv3vUnORJKe


Watch Video Solution

41. 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 downwards with acceleration g and

return back to ground. Plot velocity-time and

displacement -time graphs for the complete journey.

Take 

Watch Video Solution

4m/s2

5s

g = 10m/s2.

https://dl.doubtnut.com/l/_jvv3vUnORJKe
https://dl.doubtnut.com/l/_Mm0wX49cEuq1


42. A ball is thrown upward with an ini tial velocity of

. After how much time will it return ? Draw

velocity - time graph for the ball and �nd from the

graph (i) the maximum height attained by the ball

and (ii) height of the ball after 15 s. Take 

.

Watch Video Solution

100ms − 1

g = 10ms− 2

43. A stone is allowed to fall from the top of a tower

300 m height and at the same time another stone is

projected vertically up from the ground with a

https://dl.doubtnut.com/l/_0DZpElwuccdL
https://dl.doubtnut.com/l/_pLPLlMer6hsQ


velocity  . Find when and where the two

stones meet ?

Watch Video Solution

100ms− 1

44. Ball  dropped from the top of a building. A the

same instant ball  is thrown vertically upwards from

the ground. When the balls collide, they are moving

in opposite directions and the speed of  is twice the

speed of . At what fraction of the height of the

building did the collision occur?

Watch Video Solution

A

B

A

B

https://dl.doubtnut.com/l/_pLPLlMer6hsQ
https://dl.doubtnut.com/l/_Jy8wY1sv7Bj0


45. An object falls from a bridge which is 45 m above

the water. It falls directly into a small row - boat

moving with constant velocity that was 12m from the

point of impact when the object was released. What

was the speed of the boat ?

Watch Video Solution

46. Two balls are dropped to the ground from

di�erent heights. One ball is dropped 2s after the

other, but both strike the ground at the same time 5s

after the Ist is dropped. 

(a) What is the di�erence in the heights from which

https://dl.doubtnut.com/l/_ZJTcHjSJUl7t
https://dl.doubtnut.com/l/_4vxXa35tbGw5


they were dropped ? 

(b) From what height was the �rst ball dropped?

Watch Video Solution

47. Drop of water fall at regular intervals from roof of

a building of height (H=16 m), the �rst drop striking

the ground at the same moment as the �fth drop

falls from the roof. The distances between separate

drops in air as the �rst drop reaches the ground are.

Watch Video Solution

https://dl.doubtnut.com/l/_4vxXa35tbGw5
https://dl.doubtnut.com/l/_h3FMHxRKwEsA


48. If an object reaches a maximum vertical height of

23.0 m when thrown vertically upward on earth how

high would it travel on the moon where the

acceleration due to gravity is about one sixth that on

the earth ? Assume that initial velocity is the same.

Watch Video Solution

49. An elevator ascends an upward acceleration of 0.2

m/s2. At the instant it upwards speed in 3m/sec a

loose bolt 5 m high form the �oor drops from the

ceiling of the elevator.Find the time until the bolt

strikes the �oor and the displacement it has fallen .

https://dl.doubtnut.com/l/_O21gBdkDSi1o
https://dl.doubtnut.com/l/_dV5wbzIogr3M


Watch Video Solution

50. A body falls freely from a height of 125m

 after 2 sec gravity ceases to act Find

the time taken by it to reach the ground?

Watch Video Solution

(g = 10m/s2)

51. A parachutist drops freely from an aeroplane for

10 seconds before the parachute opens out.Then he

descends with a net retardation of .  

His velocity whe he reaches the ground is 8m/sec.Find

the height at which he get out of the aeroplane?

2m/sec2

https://dl.doubtnut.com/l/_dV5wbzIogr3M
https://dl.doubtnut.com/l/_wEpNRWEepEPW
https://dl.doubtnut.com/l/_SV0eWkChbIS6


Watch Video Solution

52. A stone is dropped into a well and the sound of

splash is heard after 5.3 sec. If the water is at a depth

of 122.5 m from the ground, the velocity of sound in

air is

Watch Video Solution

53. A body is thrown vertically up with a velocity of

100 m/s and another one is thrown 4 sec after the

�rst one. How long after the �rst one is thrown will

they meet?

https://dl.doubtnut.com/l/_SV0eWkChbIS6
https://dl.doubtnut.com/l/_paZTGdv5cUak
https://dl.doubtnut.com/l/_9rcNkXQXqQ39


Watch Video Solution

54. A ball is thrown vertically upward with a velocity

'u' from the balloon descending with velocity v. After

what time, the ball will pass by the balloon ?

Watch Video Solution

55. A ball dropped from the 9th story of a multi -

storeyed building reaches the ground in 3 second. In

the �rst second of its free fall, it passes through

storeys, where n is equal to ( Take )

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_9rcNkXQXqQ39
https://dl.doubtnut.com/l/_M0XpIRLQfbc6
https://dl.doubtnut.com/l/_kPboCEwEISQt


56. A stone is dropped into water from a bridge 44.1

m above the water. Another stone is thrown vertically

downward 1 s later. Both strike the water

simultaneously. What was the initial speed of the

second stone?

Watch Video Solution

57. A ball is dropped from the top of a building .It

takes 0.5 s to fall past the 3m length of a window

some distance from the top of the building .If the

velocity of the ball at the top and at the bottom of

https://dl.doubtnut.com/l/_kPboCEwEISQt
https://dl.doubtnut.com/l/_ZMMk0T7fhepn
https://dl.doubtnut.com/l/_3jzw5TsEw1ka


the window are  and  respectively then 

Watch Video Solution

VT VB

VT + VB = ?

58. 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 25.0 m from the ground. (a) How high will the ball

rise ? and (b) how long will it be before the ball hits

the ground ? Take .

Watch Video Solution

20ms− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_3jzw5TsEw1ka
https://dl.doubtnut.com/l/_FSQFmG8W3bWY


59. A balloon starts from rest from the ground and

moves with uniform acceleration g/8. When it reaches

a height h a ball is dropped from it. Find the time

taken by the ball to reach the ground. 

Watch Video Solution

https://dl.doubtnut.com/l/_801Iwv5cr3sz


EXERCISE -I

1. The ratio of the numerical values of the average

velocity and average speed of a body is always

A. unity

B. unity or less than 1

C. unity or more

D. less than unity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_801Iwv5cr3sz
https://dl.doubtnut.com/l/_cJyCnG5GwifY


2. A person travelling on a straight line moves with a

uniform velocity  for a distance x and with a

uniform velocity  for the next equal distance. The

average velocity v is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v1

v2

v =
v1 + v2

2

v = √v1v2

= +
2

v

1

v1

1

v2

= +
1

v

1

v1

1

v2

https://dl.doubtnut.com/l/_lRVcZ6AiqAFw
https://dl.doubtnut.com/l/_EidW8I9RHuA4


3. A lift is coming from 8th �oor and is just about to

reach 4th �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

x < 0, v < 0, a > 0

x > 0, v < 0, a < 0

x > 0, v < 0, a > 0

x > 0, v > 0, a < 0

https://dl.doubtnut.com/l/_EidW8I9RHuA4
https://dl.doubtnut.com/l/_bHRzbWjCOO2H


4. Which of following statements is incorrect?

A. Path length is a scalr quantity whereas

displacement is a vector quantity

B. The magnitude of displacement is always equal

to the path length traversed by an object over a

given time interval

C. The displacement depends only on the end

points whereas path length depends on the

actual path followed.

D. The path length is always positive whereas

displacement can be possitive, negative and

https://dl.doubtnut.com/l/_bHRzbWjCOO2H


zero.

Answer: B

Watch Video Solution

5. (A) : A body can have acceleration even if its

velocity is zero at a given instant of time. 

(r) : A body is momentarily at rest when it reverses its

direction of motion.

A. Both (Assertion) and (Reason) are true and

(Reason) is the correct explanation of

(Assertion)

https://dl.doubtnut.com/l/_bHRzbWjCOO2H
https://dl.doubtnut.com/l/_rwSDUaV8bpHw


B. Both (Assertion) and (Reason) are true and

(Reason) is not the correct explanation of

(Assertion)

C. (Assertion) is true but (Reason) is false

D. (Assertion) is false but (Reason) is true

Answer: A

Watch Video Solution

6. The displacement of a particle starts from rest is

proportional to the square of time, then the particle

travels with

https://dl.doubtnut.com/l/_rwSDUaV8bpHw
https://dl.doubtnut.com/l/_7uWVCJkOl1HP


A. uniform acceleration

B. uniform velocity

C. increasing acceleration

D. decreasing velocity

Answer: A

Watch Video Solution

7. (Assertion) :A body may be accelerated even when

it is moving at uniform speed. 

(Reason) : When direction of motion of the body is

changing then body may have acceleration.

https://dl.doubtnut.com/l/_7uWVCJkOl1HP
https://dl.doubtnut.com/l/_pk7klLwRgFUn


A. Both (Assertion) and (Reason) are true and

(Reason) is the correct explanation of

(Assertion)

B. Both (Assertion) and (Reason) are true and

(Reason) is not the correct explanation of

(Assertion)

C. (Assertion) is true but (Reason) is false

D. (Assertion) is false but (Reason) is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_pk7klLwRgFUn
https://dl.doubtnut.com/l/_pnnKPDHtYPKB


8. What determines the nature of the path followed

by the particle

A. speed

B. velocity

C. acceleration

D. none of these

Answer: B

Watch Video Solution

9. The position-time (x-t) graphs for two children 

and  returning from their school  to their homes

A

B O

https://dl.doubtnut.com/l/_pnnKPDHtYPKB
https://dl.doubtnut.com/l/_NnHQmPAwQhDG


 and , respectively, are shown in . Choose the

correct entries in the brackets 

. 

a.  Iives closer to school than . 

b.  starts from the school earlier than .

c.  walks faster than .  

d.  and  reach home at the (same//di�ernt) time. 

e. (A//B) overtakes on the road (once//twice).

A. A lives closer to the school than B.

P Q

(A/B) (B/A)

(A/B) (B/A)

(A/B) (B/A)

A B

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


B. A starts from the school earlier than B.

C. A walks faster than B.

D. A and B reach home at the same time.

Answer: C

Watch Video Solution

10. 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

υ

https://dl.doubtnut.com/l/_NnHQmPAwQhDG
https://dl.doubtnut.com/l/_FcjfH4pwJ5td


A. 

B. 

C. V

D. 2V

Answer: C

Watch Video Solution

V

2

V

3

11. Two bodies of di�erent masses are dropped

similtaneously from the top of a tower .If air

resistance is proportional to the mass of the body.

A. the heavier body reaches the ground earlier

https://dl.doubtnut.com/l/_FcjfH4pwJ5td
https://dl.doubtnut.com/l/_GxQnGNmqF08C


B. the lighter body reaches the ground earlier

C. both reach the ground simultaneously

D. cannot be decided

Answer: A

Watch Video Solution

12. 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 on the moving

escalator will be

t1

t2

https://dl.doubtnut.com/l/_GxQnGNmqF08C
https://dl.doubtnut.com/l/_Gx6n5xl7PSpx


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(t1 + t2) /2

t1t2 /(t2 − t1)

t1t2 /(t2 + t1)

t1 − t2

13. Two bodies of di�erent masses are dropped

simultaneously from the top of a tower. If air

resistance is same on both of them,

A. the heavier body reaches the ground earlier

https://dl.doubtnut.com/l/_Gx6n5xl7PSpx
https://dl.doubtnut.com/l/_4IjRtFYStTCn


B. the lighter body reaches the ground earlier

C. both reach the ground simultaneously

D. cannot be decided

Answer: C

Watch Video Solution

14. The acceleration of a moving body can be found

from

A. Area under velocity-time graph

B. Area under distance-time graph

https://dl.doubtnut.com/l/_4IjRtFYStTCn
https://dl.doubtnut.com/l/_KcbKpcKyxAgQ


C. Slope of the velocity-time graph

D. Slope of distance-time graph

Answer: B

Watch Video Solution

15. A body falls freely from a height 'h' its average

velocity when it reaches earth is

A. 

B. 

C. 

√gh

√
gh

2

√2gh

https://dl.doubtnut.com/l/_KcbKpcKyxAgQ
https://dl.doubtnut.com/l/_Lg6IZC11hopz


D. 

Answer: B

Watch Video Solution

g√h

16. For a moving body at any instant of time

A. If the body is not moving, the acceleration is

necessarily zero.

B. If the body is slowing, the retardation is

negative

C. If the body is slowing, the distance is negative.

https://dl.doubtnut.com/l/_Lg6IZC11hopz
https://dl.doubtnut.com/l/_SVZ0DcJjmtOi


D. If displacement, velocity and acceleration at

that instant are known, we can �nd the

displacement at any given time in future.

Answer: D

Watch Video Solution

17. A body falls freely from a height 'h' after two

seconds if accelaration due to gravity is reversed the

body

A. continues to fall down

https://dl.doubtnut.com/l/_SVZ0DcJjmtOi
https://dl.doubtnut.com/l/_YcRQ54bJNBYA


B. falls down with retardation & goes up again

with acceleration after some time

C. falls down with uniform velocity

D. raises up with acceleration

Answer: B

Watch Video Solution

18. A body falls freely from a height 'h' after two

seconds if we assume that gravity disappears the

body

A. continues to fall down with uniform velocity

https://dl.doubtnut.com/l/_YcRQ54bJNBYA
https://dl.doubtnut.com/l/_jdE0XB1xUVbd


B. falls down with acceleration

C. falls down & �oats

D. falls down with declaration.

Answer: A

Watch Video Solution

19. For a freely falling body

A. the changes of position are equal in equal

intervals of time

https://dl.doubtnut.com/l/_jdE0XB1xUVbd
https://dl.doubtnut.com/l/_K1kncdKyTZ2n


B. the changes of velocity are equal in unequal

intervals of time

C. the changes of acceleration is zero in equal or

unequal intervals of time

D. None

Answer: C

Watch Video Solution

20. A hydrogen balloon released on the moon from a

height will

https://dl.doubtnut.com/l/_K1kncdKyTZ2n
https://dl.doubtnut.com/l/_ymdzigT0NMRw


A. move up with acceleration 

B. move down with acceleration 9.8 

C. move down with acceleration 

D. neither move up nor move down

Answer: C

Watch Video Solution

9.8ms − 2

ms− 2

ms − 29.8

6

21. A freely falling body traveled xm in  second

distance travelled in  second is

A. x

nth

n − 1th

https://dl.doubtnut.com/l/_ymdzigT0NMRw
https://dl.doubtnut.com/l/_OCAD3p0pk4vK


B. x+g

C. x-g

D. 2x+3g

Answer: C

Watch Video Solution

22. A body is projected up with a velocity 

after one second if accelaration due to gravity

disappears then body

A. �oats in air

B. continue to move up with constant velocity

50ms − 1

https://dl.doubtnut.com/l/_OCAD3p0pk4vK
https://dl.doubtnut.com/l/_lKXsxUlarFry


C. continue to move up with acceleration

D. goes up and falls down

Answer: B

Watch Video Solution

23. A stone is released from an elevator going up with

an acceleration a. The acceleration of the stone after

the release is

A. a upward

B. (g - a) upward

C. (g - a) downward

https://dl.doubtnut.com/l/_lKXsxUlarFry
https://dl.doubtnut.com/l/_19v39cJXDbY2


D. g downward

Answer: D

Watch Video Solution

24. From a building two balls A and B are thrown such

that A is thrown upwards and B downwards with the

same speed (both vertically). IF  and  are their

respective velocities on reaching the ground then,

A.  and 

B.  and 

C.  and 

vA vB

vA = vB tA = tB

vA > vB tA > tB

vA = vB tA > tB

https://dl.doubtnut.com/l/_19v39cJXDbY2
https://dl.doubtnut.com/l/_3GRtVAboeGFD


D.  and 

Answer: C

Watch Video Solution

vA < vB tA < tB

25. At the maximum height of a body thrown

vertically up

A. velocity is not zero but acceleration is zero

B. acceleration is not zero but velocity is zero

C. both acceleration and velocity are zero

D. both acceleration and velocity are not zero

https://dl.doubtnut.com/l/_3GRtVAboeGFD
https://dl.doubtnut.com/l/_tlODLCDXfaS7


Answer: B

Watch Video Solution

26. A body thrown vertically up with velocity u

reaches the maximum height h after T seconds.

Which of the following statements is true ?

A. At a height  from the ground its velocity is 

B. At a time T its velocity is u

C. At a time 2T its velocity is u directed

downwards

D. none of the above

h

2
u

2

https://dl.doubtnut.com/l/_tlODLCDXfaS7
https://dl.doubtnut.com/l/_v0rX0ZOaeFIt


Answer: C

Watch Video Solution

27. A balloon rases up with uniform velocity 'u'. A

body is dropped from ballon. The time of descent for

the body is given by is

A. 

B. 

C. 

D. 

√
2h

g

h = ut + gt21

2

h = − ut + gt21

2

−h = ut + gt21

2

https://dl.doubtnut.com/l/_v0rX0ZOaeFIt
https://dl.doubtnut.com/l/_GpddzgbWnHru


Answer: C

Watch Video Solution

28. In the above problem if body is thrown down with

velocity 'u' the equation for the descent time is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

h = gt21

2

h = ut + gt21

2

−h = − ut + gt21

2

−h = − ut + gt21

2

https://dl.doubtnut.com/l/_GpddzgbWnHru
https://dl.doubtnut.com/l/_ILaJ9zg9YJxN


Watch Video Solution

29. From the top of a tower two bodies are projected

with the same intital speed of 40  ,�rst body

vertically upwards and second body vertically

downwards .A third body is freely released from the

top of the tower.If their respective times of �ights are

 and  Identify the correct descending order

of the times of �ights

A. 

B. 

C. 

D. 

ms− 1

T1, T2 T3

T1, T2, T3

T2, T3, T1

T2, T1, T3

T1, T3, T2

https://dl.doubtnut.com/l/_ILaJ9zg9YJxN
https://dl.doubtnut.com/l/_DMeaM0KY9YUt


Answer: D

Watch Video Solution

30. Which of the following options is correct for the

object having a straight line motion represented by

the following graph ? 

https://dl.doubtnut.com/l/_DMeaM0KY9YUt
https://dl.doubtnut.com/l/_OHzt3ukRo9EP


A. The object moves with constantly increasing

velocity from O to A then it moves with

constant velocity.

B. Velocity of the object increases uniformly.

C. Average velocity is zero.

D. The graph shown is impossible.

Answer: C

Watch Video Solution

31. The displacement of a particle as a function of

time is shown in the �gure. The �gure shows that 

https://dl.doubtnut.com/l/_OHzt3ukRo9EP
https://dl.doubtnut.com/l/_vBrP8albJXIa


A. The particle starts with certain velocity but the

motion is retarded and �nally the particle stops

B. The velocity of the particle is constant

throughout

C. The acceleration of the particle is constant

throughout

https://dl.doubtnut.com/l/_vBrP8albJXIa


D. The particle starts with constant velocity, then

motion is accelerated and �nally the particle

moves with another constant velocity.

Answer: A

Watch Video Solution

32. A uniformly moving cricket balls is hit with a bat

for a very short time and is turned back. Show that

variation of its acceleration with time taking the

acceleration in the backward direction as positive.

https://dl.doubtnut.com/l/_vBrP8albJXIa
https://dl.doubtnut.com/l/_kqWSpvkduytO


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_kqWSpvkduytO
https://dl.doubtnut.com/l/_46PjsmCInKKu


33. A ball is thrown vertically upwards. Which of the

following graph/graphs represent velocity-time graph

of the ball during its �ight (air resistance is

neglected) 

A. A

B. B

C. C

D. D

https://dl.doubtnut.com/l/_46PjsmCInKKu


Answer: B

Watch Video Solution

34. The graph between the displacement x and time t

for a particle moving in a straigh lin ais shown in

�gure. During the internal OA,AB,BC and CD, the

https://dl.doubtnut.com/l/_46PjsmCInKKu
https://dl.doubtnut.com/l/_HEiqZDC6iCqa


acceleration of the particle is: 

A. 

B. 

C. 

D. 

OA AB BC CD

+ 0 + +

OA AB BC CD

− 0 + 0

OA AB BC CD

+ 0 − +

OA AB BC CD

− 0 − 0

https://dl.doubtnut.com/l/_HEiqZDC6iCqa


Answer: B

Watch Video Solution

35. The x-t graph shown in �gure represents 

A. constant velocity

B. velocity of the body is continuously changing

https://dl.doubtnut.com/l/_HEiqZDC6iCqa
https://dl.doubtnut.com/l/_rtm1nHukNXYr


C. instantaneous velocity

D. the body travels with constant speed up to

time  and then stops

Answer: D

Watch Video Solution

t1

36. Figures (i) and (ii) below show the displacement -

time graphs of two particles moving along the x-axis.

https://dl.doubtnut.com/l/_rtm1nHukNXYr
https://dl.doubtnut.com/l/_Ibg6LcBwj4S9


We can say that 

A. both the particles are having uniformly

accelerated motion.

B. both the particles are having a uniformly

retarded motion.

C. particle (i) is having a uniformly accelerated

motion while particle (ii) is having a uniformly

retarded motion.

https://dl.doubtnut.com/l/_Ibg6LcBwj4S9


D. particle (i) is having a uniformly retarded

motion while particle (ii) is having a uniformly

accelerated motion.

Answer: C

Watch Video Solution

37. The displacement time graph of moving particle is

shown below. 

https://dl.doubtnut.com/l/_Ibg6LcBwj4S9
https://dl.doubtnut.com/l/_g7EvS3LKNkxr


 

The instantaneous velocity of the particle is negative

at the point.

A. D

B. F

C. C

D. E

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_g7EvS3LKNkxr


38. An object is moving with a uniform acceleration

which is parallel to its instantaneous direction of

motion. The displacement velocity (v) graph of this

object is

A. 

B. 

C. 

https://dl.doubtnut.com/l/_g7EvS3LKNkxr
https://dl.doubtnut.com/l/_rC228E15XQaA


D. 

Answer: C

Watch Video Solution

39. Which of the following graph represents uniform

motion

A. 

B. 

https://dl.doubtnut.com/l/_rC228E15XQaA
https://dl.doubtnut.com/l/_l5mY2CvzFBGC


C. 

D. 

Answer: A

Watch Video Solution

40. The area under acceleration-time graph gives

A. Distance travelled

B. Change in acceleration

https://dl.doubtnut.com/l/_l5mY2CvzFBGC
https://dl.doubtnut.com/l/_VSHwst5OFKaH


C. Force acting

D. Change in velocity

Answer: D

Watch Video Solution

41. Which of the following velocity-time graphs shows

a realistic situation for a body motion?

A. 

https://dl.doubtnut.com/l/_VSHwst5OFKaH
https://dl.doubtnut.com/l/_LlascIsambUL


B. 

C. 

D. 

Answer: B

Watch Video Solution

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


42. Consider the motion of the tip of the minute

hand of a clock. In one hour 

(a) the displacement is zero 

(b) the distance covered is zero 

(c) the average speed is zero 

(d) the average velocity is zero

A. a & b are correct

B. a, b & c are correct

C. a & d are correct

D. b,c & d are correct

Answer: C

h id l i

https://dl.doubtnut.com/l/_4VqNsKKVzEde


Watch Video Solution

43. Which of the following velocity-time graphs

represent uniform motion

A. 

B. 

C. 

https://dl.doubtnut.com/l/_4VqNsKKVzEde
https://dl.doubtnut.com/l/_mJi0SOy7YEjq


D. 

Answer: A

Watch Video Solution

44. A particle moves along -axis and its -coordinate

changes with time as 

A. a & b are correct

B. b & c are correct

C. a & c are correct

x x

x = u(t − 2) + a(t − 2)
2

https://dl.doubtnut.com/l/_mJi0SOy7YEjq
https://dl.doubtnut.com/l/_8KELgqUp9OVb


D. c & d are correct

Answer: D

Watch Video Solution

45. An object may have 

( a) varying speed without having varying velocity 

(b) varying velocity without having varying speed 

(c) nonzero acceleration without having varying

velocity 

(d) nonzero acceleration without having varying

speed.

https://dl.doubtnut.com/l/_8KELgqUp9OVb
https://dl.doubtnut.com/l/_RzkqCel36dKl


A. a, b & c are correct

B. b & d are correct

C. a, b & d are correct

D. a & d are correct

Answer: B

Watch Video Solution

46. Mark the correct statements for a particle go ing

on a straight line: 

(a) If the velocity and acceleration have opposite sign,

the object is slowing down. 

https://dl.doubtnut.com/l/_RzkqCel36dKl
https://dl.doubtnut.com/l/_NtQBWS97pEdX


(b) If the position and velocity have opposite sign, the

particle is moving towards the origin. 

(c) If the velocity is zero at an instant, the

acceleration should also be zero at that instant. 

(d) If the velocity is zero for a time interval, the

acceleration is zero at any instant within the time

interval.

A. a, b & c are correct

B. b & d are correct

C. a, b & d are correct

D. all are correct

Answer: C

https://dl.doubtnut.com/l/_NtQBWS97pEdX


Watch Video Solution

47. The velocity of a particle is zero at t = 0. 

(a) The acceleration at t= 0 must be zero. 

(b) The acceleration at t = 0 may be zero. 

(c) If the acceleration is zero from t = 0 to t=10s, the

speed is also zero in this interval. 

(d) If the speed is zero from t=0 to t=10 s the

acceleration is also zero in this interval.

A. a, b & d are correct

B. b,c & d are correct

C. a, c & d are correct

https://dl.doubtnut.com/l/_NtQBWS97pEdX
https://dl.doubtnut.com/l/_co1Ob9mXvYsv


D. a, b & c are correct

Answer: B

Watch Video Solution

48. The velocity time plot for a particle moving on

straight line is shown in the �gure. 

A. a & b are correct

https://dl.doubtnut.com/l/_co1Ob9mXvYsv
https://dl.doubtnut.com/l/_zabkPIcVIfBE


B. b & c are correct

C. c & d are correct

D. a & d are correct

Answer: D

Watch Video Solution

49. Velocity (v) versus displacement (x) plot of a body

moving along a straight line is as shown in the graph.

The corresponding plot of acceleration (a) as a

https://dl.doubtnut.com/l/_zabkPIcVIfBE
https://dl.doubtnut.com/l/_HDxu8cGRvSo3


function of displacement (x) is 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_HDxu8cGRvSo3


D. 

Answer: C

Watch Video Solution

50. Following are four di�erent relation about

displacement,velocity and acceleration for the motion

of a particle in general.Choose the incorrect one (S). 

a)   

b)   

c)r=   

d)

Vav = [v(t1) + v(t2)]
1

2

Vav =
r(t2) − r(t2)

t2 − t1

(v(t2) − v(t1)(t2 − t1)
1

2

aav =
v(t2) − v(t1)

t2 − t1

https://dl.doubtnut.com/l/_HDxu8cGRvSo3
https://dl.doubtnut.com/l/_kMNg4FliPGMv


A. a and b

B. a and d

C. b and c

D. a and c

Answer: D

Watch Video Solution

51. For an object moving with uniform acceleration,

travelling 50m in 5th sec, 70m in 7th sec. 

(a)Its initial velocity is 5 m/s 

(b) Its acceleration is   20m/s2

https://dl.doubtnut.com/l/_kMNg4FliPGMv
https://dl.doubtnut.com/l/_j8L6h8RHagah


(c)Its travels 100 m in 9th sec 

(d) Its average velocity during 9th sec is 90 m/s

A. a is true

B. a & d are true

C. a & b are true

D. a & c are true

Answer: B

Watch Video Solution

52. A body projected vertically with a velocity 'u' from

the ground. Its velocity 

https://dl.doubtnut.com/l/_j8L6h8RHagah
https://dl.doubtnut.com/l/_eAAkz3FZxT4z


(a)At half of maximum height u/2 

b) At  of maximum height   

(c) At  of maximum height   

(d) At  of maximum height 

A. a and b correct

B. b is correct

C. c and d correct

D. a is correct

Answer: C

Watch Video Solution

3/4th
u

√2

1/3rd √ u
2

3

1/4th u
√3

2

https://dl.doubtnut.com/l/_eAAkz3FZxT4z


53. Read the following statements and choose the

correct answer. 

(a) For a freely falling body the average velocity is

proportional to square root of height of fall. 

(b) For a freely falling body the displacements in

successive equal time intervals are in the ratio 1:4:9:....

(c) For a vertically projected body the displacement

during last second of time of �ight changes with

velocity of projection. 

(d) For a body projected from the top of the tower

the displacement of the body is negative when the

body crosses the point of projection

A. a,c,d are true

https://dl.doubtnut.com/l/_WStchXCpF9KH


B. Both a,b are true

C. b and c are true

D. c and d are true

Answer: A

Watch Video Solution

54. Height of the body from the ground can be

calculated by using the formula

 in  

(a) A body projected vertically with velocity 'u' from

the top of tower, reaches the ground in 't' sec. 

( b) A body dropped from a balloon moving up with

h = − ut + (1/2)(gt2)

https://dl.doubtnut.com/l/_WStchXCpF9KH
https://dl.doubtnut.com/l/_7C6TwiXEOQOc


uniform velocity, reaches the ground in 't' sec 

(c) A body dropped from a helicopter moving up with

uniform velocity, reaches the ground in 't' sec 

(d) A body projected vertically from the ground

reaches the ground in 't' sec.

A. a, b and c are correct

B. a, b, c and d are correct

C. a is only correct

D. b and d are correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7C6TwiXEOQOc
https://dl.doubtnut.com/l/_T46a6LzoDsIc


55. A balloon from rest accelerates uniformly upward

with 'a' , for t seconds of time. A stone is

released from the balloon. Now, read the following

statements to pick the right ones. 

(a) The stone's initial velocity is zero, relative to

balloon 

(b) The stone's initial velocity is nonzero, relative to

earth 

( c) The time taken to reach the ground from the

balloon's frame of reference is inversely proportional

to  

(d) The time take to reach the ground from earth's

frame of reference is directly proportional to

ms− 2

√(a + g)

√(a + g)

https://dl.doubtnut.com/l/_T46a6LzoDsIc


A. a,b,c

B. a,c,d

C. a,b,d

D. a,c

Answer: A

Watch Video Solution

56. In one dimensional motion, instantaneous speed

 satis�es  thenv (0 ≤ v < v0)

https://dl.doubtnut.com/l/_T46a6LzoDsIc
https://dl.doubtnut.com/l/_1H10ZIagDqol


A. The displacement in time T must always take

nonnegative values.

B. The displacement x in time T satis�es

.

C. The acceleration is always an nonnegative

number

D. The motion has no turning points.

Answer: B

Watch Video Solution

−V0T < x < V0T

https://dl.doubtnut.com/l/_1H10ZIagDqol


57. A particle starts from point A moves along a

straight line path with an acceleration given by a = p -

qx where p, q are connected and x is distance from

point A . The particle stops at point B. The maximum

velocity of the particle is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p

q

p

√q

q

p

√q

p

https://dl.doubtnut.com/l/_udNfoHdcsu6u


58. Assertion: Always  , where  has

its usual meaning. 

(Reason): Acceleration is rate of change of velocity.

A. Both (Assertion) and (Reason) are true and

(Reason) is the correct explanation of

(Assertion)

B. Both (Assertion) and (Reason) are true and

(Reason) is not the correct explanation of

(Assertion)

C. (Assertion) is true but (Reason) is false

∣
∣∣
∣

∣
∣ ∣
∣

= ∣
∣
→
v ∣

∣
d

→
v

dt

d

dt

→
v

https://dl.doubtnut.com/l/_udNfoHdcsu6u
https://dl.doubtnut.com/l/_TvHhqZ38XP0O


EXERCISE -II

D. (Assertion) is false but (Reason) is true

Answer: D

Watch Video Solution

1. A person travels along a straight road for half the

distance with velocity  and the remaining half

distance with velocity  the average velocity is given

by

A. 

V1

V2

v1v2

https://dl.doubtnut.com/l/_TvHhqZ38XP0O
https://dl.doubtnut.com/l/_Hgr9BpbWzSSq


B. 

C. 

D. 

Answer: D

Watch Video Solution

( )
2

v2

v1

v1 + v2

2

2v1v2

v1 + v2

2. If a cyclist takes one minute to complete half

revolution on a circular path 120 m radius. What is

the average velocity?

A. 1 m/s

B. 2 m/s

https://dl.doubtnut.com/l/_Hgr9BpbWzSSq
https://dl.doubtnut.com/l/_SCGMvxSotWAx


C. 3 m/s

D. 4 m/s

Answer: D

Watch Video Solution

3. A person travels along a straight road for the half

time with a velocity  and the next half time with a

velocity . The mean velocity V of the man is

A. 

B. 

C. 

V1

V2

= +
2

v

1

v1

1

v2

v =
v1 + v2

2

v = √v1v2

https://dl.doubtnut.com/l/_SCGMvxSotWAx
https://dl.doubtnut.com/l/_YXAnFrOrzLZH


D. 

Answer: B

Watch Video Solution

v = √
v1

v2

4. If a car covers 2/5th of the total distance with 

speed and 3/5th distance with  then average speed

is

A. 

B. 

C. 

D. 

v1

v2

√v1v2
1

2

v1 + v2

2

2v1v2

v1 + v2

5v1v2

3v1 + 2v2

https://dl.doubtnut.com/l/_YXAnFrOrzLZH
https://dl.doubtnut.com/l/_nBPseLUutFvN


Answer: D

Watch Video Solution

5. A motor vehicle travelled the �rst third of a

distance s at a speed of =10 kmph, the second third

at a speed of =20 kmph and the last third at a

speed of =60 kmph. Determine the mean speed of

the vehicle over the entire distance s.

A. 15 kmph

B. 12 kmph

C. 10 kmph

v1

v2

v3

https://dl.doubtnut.com/l/_nBPseLUutFvN
https://dl.doubtnut.com/l/_HXhh0tFZnQQS


D. 18 kmph

Answer: D

Watch Video Solution

6. A motorist drives north for 35.0 minutes at 85.0

km/h and then stops for 15.0 minutes. He next

continues north, travelling 130 km in 2.00 hours.

What is his total displacement

A. 85km

B. 179.6 km

C. 20km

https://dl.doubtnut.com/l/_HXhh0tFZnQQS
https://dl.doubtnut.com/l/_047UYfPjqqyA


D. 140 km

Answer: B

Watch Video Solution

7. A splash is heard 3.91 after a stone is dropped into

a well of 67.6 m deep. The speed of sound in air is

A. 346m/s

B. 320m/s

C. 330m/s

D. 338m/s

https://dl.doubtnut.com/l/_047UYfPjqqyA
https://dl.doubtnut.com/l/_OHJiELrnBMcn


Answer: D

Watch Video Solution

8. A person walks along a straight road from his

house to a market 2.5kms away with a speed of 5

km/hr and instantly turns back and reaches his house

with a speed of 7.5 kms/hr. The average speed of the

person during the time interval 0 to 50 minutes is (in

m/sec)

A. 

B. 

C. 

4
2

3

5

3

5

6

https://dl.doubtnut.com/l/_OHJiELrnBMcn
https://dl.doubtnut.com/l/_gc2Et59KuHh5


D. 

Answer: B

Watch Video Solution

1

3

9. A drunkard walking in a narrow lane takes 5 steps

forward and 3 steps backward, followed again by 5

steps forward and 3 steps backward, and so on. Each

step is 1 m long and requires 1 s. Plot the x-t graph of

his motion. Determine graphically and otherwise how

long the drunkard takes to fall in a pit 13 m away

from the start.

https://dl.doubtnut.com/l/_gc2Et59KuHh5
https://dl.doubtnut.com/l/_aaI3x7YNd4VY


A. 21s

B. 29s

C. 31s

D. 37 s

Answer: B

Watch Video Solution

10. A particle moving with a constant acceleration

describes in the last second of its motion 9/25th of

the whole distance. If it starts from rest, how long is

https://dl.doubtnut.com/l/_aaI3x7YNd4VY
https://dl.doubtnut.com/l/_CMT87TWZEfdl


the particle in motion and through what distance

does it move if it describes 6 cm in the �rst sec.?

A. 5 s, 150 cm

B. 10 s, 150 cm

C. 15 s, 100 cm

D. None

Answer: A

Watch Video Solution

11. A car moving with constant acceleration covers the

distance between two points 180 m apart in 6 sec. Its

https://dl.doubtnut.com/l/_CMT87TWZEfdl
https://dl.doubtnut.com/l/_1QLhcFWf5rkE


speed as it passes the second point is 45 m/s. What is

its acceleration and its speed at the �rst point

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−5m/s2, 15m/s

−15m/s2, 5m/s

−5m/s2, − 15m/s

5m/s2, 15m/s

12. A car moving with a speed of  can be

stopped by brakes after atleast 6 m. If the same car is

50kmh− 1

https://dl.doubtnut.com/l/_1QLhcFWf5rkE
https://dl.doubtnut.com/l/_92BopgDRcVlV


moving at a speed of  the minimum

stopping distance is

A. 12 m

B. 18 m

C. 24 m

D. 6 m

Answer: C

Watch Video Solution

100kmh− 1

13. A particle starts moving from rest with uniform

acceleration. It travels a distance x in the �rst 2 sec

https://dl.doubtnut.com/l/_92BopgDRcVlV
https://dl.doubtnut.com/l/_k1wvuSCiFnG6


and a distance y in the next 2 sec. Then

A. y=x

B. y=2x

C. y=3x

D. y=4x

Answer: C

Watch Video Solution

14. The reaction time for an automobile driver is 0.7

sec. If the automobile can be decelerated at 

calculate the total distance travelled in coming to

5m/s2

https://dl.doubtnut.com/l/_k1wvuSCiFnG6
https://dl.doubtnut.com/l/_VLatRkJcIROV


stop from an initial velocity of 8.33 m/s after a signal

is observed.

A. 12.77 m

B. 14.82 m

C. 16.83 m

D. 19.65 m

Answer: A

Watch Video Solution

15. If the particle is moving along a straight line given

by the relation  where s is in cms.,x = 2 − 3t + 4t3

https://dl.doubtnut.com/l/_VLatRkJcIROV
https://dl.doubtnut.com/l/_I8d0bL5Z5aE6


and t in sec. Its average velocity during the third sec

is

A. 73 cm/s

B. 80 cm/s

C. 85 cm/s

D. 90 cm/s

Answer: A

Watch Video Solution

16. A bullet �red into a �xed target loses half of its

velocity in penetrating 15 cm. How much further it will

https://dl.doubtnut.com/l/_I8d0bL5Z5aE6
https://dl.doubtnut.com/l/_oLbQWh4qWEaa


penetrate before coming to rest?

A. 5 cm

B. 15 cm

C. 7.5 cm

D. 10 cm

Answer: A

Watch Video Solution

17. For a body travelling with uniform acceleration, its

�nal velocity is  , where x is thev = √180 − 7x

https://dl.doubtnut.com/l/_oLbQWh4qWEaa
https://dl.doubtnut.com/l/_K6FtmfzftEJJ


distance travelled by the body. Then the acceleration

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−8m/s2

−3.5m/s2

−7m/s2

180m/s2

18. A bus starts from rest with a constnat acceleration

of  At the same time a car travelling with a5m/s2.

https://dl.doubtnut.com/l/_K6FtmfzftEJJ
https://dl.doubtnut.com/l/_Xq6iPnrv0sJc


constnat velocity 50 m/s overtakes and passes the

bus. How fast is the bus travelling when they are side

by side ?

A. 10 m/s

B. 50 m/s

C. 100 m/s

D. none

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Xq6iPnrv0sJc


19. A person walks up a stalled escalator in 90 s. When

just standing on the same moving escalator, he is

carried in 60 s. The time it would take him to walk up

the moving escalator will be

A. 30 s

B. 45 s

C. 36 s

D. 48 s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HpLbGxds6SIO
https://dl.doubtnut.com/l/_L9HS4F7FoOod


20. 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. 8s

B. 4 s

C. 2 s

D. 6 s

Answer: B

Watch Video Solution

10ms− 1 15ms− 1

https://dl.doubtnut.com/l/_L9HS4F7FoOod


21. A car moving on a straight road accelerates from a

speed of 4.1 m/s to a speed of 6.9 m/s in 5.0 s. What

was its average acceleration?

A. 0.56 

B. 1.56 

C. 5.6 

D. 1.2 

Answer: A

Watch Video Solution

m/s2

m/s2

m/s2

m/s2

https://dl.doubtnut.com/l/_p7YpReoTSTia


22. A body starting with a velocity 'v' returns to its

initial position after 't' second with the same speed,

along the same line. Acceleration of the particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−2v

t

2v

t

v

2t

t

2v

https://dl.doubtnut.com/l/_7eazSeP40Rpk


23. The position of a particle moving in the xy-plane

at any time t is given by

. Select the

correct statement about the moving particle from

the following.

A. The acceleration of the particle is zero at t = 0

second

B. The velocity of the particle is zero at t=0 second

C. The velocity of the particle is zero at t=1 second

D. The velocity and acceleration of the particle are

never zero

x = (3t2 − 6t)m, y = (t2 − 2t)m

https://dl.doubtnut.com/l/_pIjWhGLu4oZA


Answer: C

Watch Video Solution

24. An object falling thro ugh a �uid is observed to

have accleration give by  where 

gravitational acceleration and b is constant. After a

long time of release, it is observed to fall with

constant speed. What must be the value of constant

speed ?

A. 

B. 

C. bg

a = g − bv g =

g

b

b

g

https://dl.doubtnut.com/l/_pIjWhGLu4oZA
https://dl.doubtnut.com/l/_Ej5WSQxEe4KW


D. b

Answer: A

Watch Video Solution

25. The position of and object moving along x-axis is

given by , where  and b=2.5

ms^(-2) and (t) is measured in seconds. What is the

velocity at s and  What is the average

velocity between  and ?

A. Velocity at t=2 sec is zero

B. average velocity between t=2, t=4 scc is 15 m/s.

x = a + bt2 a = 8.5m

t = 0 t = 2.0s?

t = 2.0s t = 4.0s

https://dl.doubtnut.com/l/_Ej5WSQxEe4KW
https://dl.doubtnut.com/l/_C39NEV0JiRJB


C. velocity at t = 4 sec is 10 m/s

D. all the above are true

Answer: B

Watch Video Solution

26. The displacement x of a particle moving in one

direction is given by  , where x in meter

and t in sec. What is its displacement when its

velocity is zero

A. 3 m/s

B. 2 m/s

t = √x + 3

https://dl.doubtnut.com/l/_C39NEV0JiRJB
https://dl.doubtnut.com/l/_a9cZ26Twqu79


C. 1 m/s

D. zero

Answer: D

Watch Video Solution

27. A police van moving on a highway with a speed of

 �res a bullet at a thief's car speeding away

in the same direction with a speed of . If

the muzzle speed of the bullet is , with what

speed does the bullet hit the thief's car?

A. 42m/s

30kmh− 1

192kmh− 1

150ms− 1

https://dl.doubtnut.com/l/_a9cZ26Twqu79
https://dl.doubtnut.com/l/_4sDDHunH1k4C


B. 105m/s

C. 145m/s

D. 180m/s

Answer: B

Watch Video Solution

28. Two trains, which are moving along di�erent

tracks in opposite directions, are put on the same

track due to a mistake. Their drivers, on noticing the

mistake, start slowing down the trains when the

trains are 300 m apart. Graphs given in �gure show

their velocities as function of time as the trains slow

https://dl.doubtnut.com/l/_4sDDHunH1k4C
https://dl.doubtnut.com/l/_HGYz6JDZPpkB


down. The separation between the trains when both

have stopped is 

A. 120 m

B. 20 m

C. 60m

D. 280m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_HGYz6JDZPpkB


29. A car accelerates from rest with  on a

straight line path and then comes to rest after

applying brakes. Total distance travelled by the car is

100 m in 20 seconds. Then, the maximum velocity

attained by the car is

A. 10m/s

B. 20 m/s

C. 15 m/s

D. 5 m/s

Answer: A

Watch Video Solution

2m/s2

https://dl.doubtnut.com/l/_BPFFVa5NYZbb


30. A body falls from 80 m. Its time of descent is

A. 3 s

B. 4 s

C. 5s

D. 6s

Answer: B

Watch Video Solution

[g = 10ms− 2]

https://dl.doubtnut.com/l/_BPFFVa5NYZbb
https://dl.doubtnut.com/l/_ZfxeIenuTkGs


31. Two bodies whose masses are in the ratio 2:1 are

dropped simultaneously at two places A and B where

the accelerations due to gravity are  and 

respectively. If they reach the ground simultaneously,

the ratio of the heights from which they are dropped

is

A. 

B. 

C. 

D. 

Answer: A

h id l i

gA gB

gA : gB

2gA : gB

gA : 2gB

√g
a

: √g
b

https://dl.doubtnut.com/l/_tDacigy5u3QX


Watch Video Solution

32. A body falls for 5 s from rest. If the acceleration

due to gravity of earth ceases to act, the distance it

travels in the next 3 s is

A. 73.5 m

B. 294 m

C. 147 m

D. 49 m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_tDacigy5u3QX
https://dl.doubtnut.com/l/_AFSxNqpnRPZ7


33. A body freely falling from a height h describes 

in the last second of its fall. The height h is

A. 80 m

B. 45 m

C. 160 m

D. 40 m

Answer: A

Watch Video Solution

7h

16

(g = 10ms− 2)

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


34. A body released from the top of a tower of height

h takes T seconds to reach the ground. The position

of the body at T/4 seconds is

A. at  from the ground

B. at  from the top of the tower

C. at  from the ground

D. at  from the top of the tower

Answer: C

Watch Video Solution

h

16

h

4

15h
16

3h
16

https://dl.doubtnut.com/l/_QC54ptjFsZI0


35. The ratio of times taken by freely falling body to

cover �rst metre, second metre,... is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√1: √2: √3

√1: √2 − √1: √3 − √2

√2: √4: √8

2: 3: 4

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


36. A body is droped from a height 122.5 m. If its

stopped after 3 seconds and again released the

further time of descent is 

A. 2 s

B. 3 s

C. 4 s

D. 5 s

Answer: C

Watch Video Solution

(g = 9.8m/s2)

https://dl.doubtnut.com/l/_u2RUsj2gau6Y


37. A freely falling body travels _____ of total distance

in 5th second

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8 %

12 %

25 %

36 %

https://dl.doubtnut.com/l/_xLPFwThWg0E6


38. If the distance travelled by a freely falling body in

the last second of its journey is equal to the distance

travelled in the �rst 2s, the time of descent of the

body is

A. 5 s

B. 1.5 s

C. 2.5 s

D. 3 s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VsqCGkh26tsZ
https://dl.doubtnut.com/l/_lFgLPZpNQc7C


39. A ball dropped on to the �oor from a height of 10

m rebounds to a height of 2.5 m. If the ball is in

contact with the �oor for 0.02s, its average

acceleration during contact is

A. 2100 

B. 1050 

C. 4200 

D. 9.8 

Answer: B

Watch Video Solution

ms − 2

ms − 2

ms − 2

ms − 2

https://dl.doubtnut.com/l/_lFgLPZpNQc7C
https://dl.doubtnut.com/l/_EyXFGiSjS6h2


40. A splash in heard  s after a stone is dropped

into a well 45 m deep. The speed of sound in air is

A. 330 

B. 375 

C. 340 

D. 346 

Answer: B

Watch Video Solution

3.12

[g = 10ms− 2]

ms − 1

ms − 1

ms − 1

ms − 1

https://dl.doubtnut.com/l/_EyXFGiSjS6h2


41. A body is thrown up with a velocity 

distance travelled in last second of upward motion is

A. 2.3 m

B. 6 m

C. 9.8 m

D. 4.9 m

Answer: D

Watch Video Solution

29.23ms − 1

https://dl.doubtnut.com/l/_VWSysy6pm02K


42. A body is thrown up with a velocity  At

same time another body is dropped from a height 40

m. Their relative acceleration after  seconds is

A. 4 g

B. g/2

C. 2 g

D. zero

Answer: D

Watch Video Solution

40ms− 1.

1.3

https://dl.doubtnut.com/l/_w9srUK1lXddj


43. A stone is dropped into a well of 20 m deep.

Another stone is thrown downward with velocity 'v'

one second later. If both stones reach the water

surface in the well simultan eously, v is equal to

A. 30 

B. 15 

C. 20 

D. 10 

Answer: B

Watch Video Solution

(g = 10ms− 2)

ms − 1

ms − 1

ms − 1

ms − 1

https://dl.doubtnut.com/l/_mvuixIuWH0WJ


44. A body is projected with a velocity .

Distance travelled in 6th second is 

A. 5m

B. 10m

C. 15m

D. 20m

Answer: A

Watch Video Solution

50ms − 1

[g = 10ms− 2]

https://dl.doubtnut.com/l/_mvuixIuWH0WJ
https://dl.doubtnut.com/l/_7IhlodoTUp93


45. In above problem ratio of distance traveled in �rst

second of upward motion to �rst second of

downward motion is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 7

5: 3

9: 1

3: 5

https://dl.doubtnut.com/l/_2dXzB1MG11dY


46. A body is projected vertically up with u. Its velocity

at half its maximum height is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

u

2

u2

2

√2u

u

√2

https://dl.doubtnut.com/l/_rIxZazY3D4pp


47. A body projected up reaches a point A in its path

at the end of 4th second and reaches the ground

after 5 seconds from the start. The height of A above

the ground is 

A. 19.6 m

B. 30.6 m

C. 11 m

D. 20 m

Answer: D

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_n0RjT5GLfO8R
https://dl.doubtnut.com/l/_saqhbxtHR7X5


48. A stone is projected vertically up from the ground

with velocity  . The interval of time between

the two instants at which the stone is at a height of

60 m above the ground is 

A. 4 s

B. 6 s

C. 8 s

D. 12 s

Answer: A

Watch Video Solution

40ms− 1

(g = 10ms − 2)

https://dl.doubtnut.com/l/_saqhbxtHR7X5
https://dl.doubtnut.com/l/_Ca5wKaQcmvW5


49. A body is projected vertically up with velocity

. After 2 s if the acceleration due to gravity of

earth disappears, the velocity of the body at the end

of next 3 s is

A. 49 

B. 49.6 

C. 78.4 

D. 94.7 

Answer: C

Watch Video Solution

98ms − 1

ms − 1

ms − 1

ms − 1

ms − 1

https://dl.doubtnut.com/l/_Ca5wKaQcmvW5


50. The distance travelled by a body during last

second of its total �ight is d when the body is

projected vertically up with certain velocity. If the

velocity of projection is doubled, the distance

travelled by the body during last second of its total

�ight is

A. 2d

B. d

C. 

D. 

Answer: C

h id l i

2d +
g

2

2d −
g

2

https://dl.doubtnut.com/l/_T6qr3hJl23Aa


Watch Video Solution

51. A stone is thrown vertically up from a bridge with

velocity . If it strikes the water under the

bridge after 2 s, the bridge is at a height of

A. 26 m

B. 14 m

C. 7 m

D. 20 m

Answer: B

Watch Video Solution

3ms− 1

(g = 10ms − 2)

https://dl.doubtnut.com/l/_T6qr3hJl23Aa
https://dl.doubtnut.com/l/_8nISIuRmx1MJ


52. A bullet �red vertically up from the ground

reaches a height 40 m in its path from the ground

and it takes further time 2 seconds to reach the same

point during descent. The total time of �ight is

A. 4 s

B. 3 s

C. 6 s

D. 8 s

Answer: C

(g = 10ms− 2)

https://dl.doubtnut.com/l/_8nISIuRmx1MJ
https://dl.doubtnut.com/l/_ojg5H3LKFuvp


Watch Video Solution

53. A boy throws n balls per second at regular time

intervals. When the �rst ball reaches the maximum

height he throws the second one vertically up. The

maximum height reached by each ball is

A. 

B. 

C. 

D. 

Answer: B

W h Vid S l i

g

2(n − 1)2

g

2n2

g

n2

g

n

https://dl.doubtnut.com/l/_ojg5H3LKFuvp
https://dl.doubtnut.com/l/_ZsuXORcSX4aq


Watch Video Solution

54. A stone is dropped freely, while another thrown

vertically downward with an initial velocity of 

from the same point, simultaneously. The time

required by them to have a distance of separation 22

m between them is

A. 11 s

B. 5.5 s

C. 44 s

D. 22 s

Answer: A

2ms − 1

https://dl.doubtnut.com/l/_ZsuXORcSX4aq
https://dl.doubtnut.com/l/_6UF4PMhEhI5c


Watch Video Solution

55. A body is throw up with a velocity 'u'. It reaches

maximum height 'h'. If its velocity of projection is

doubled the maximum height it reaches is _____

A. 4h

B. h

C. 2h

D. 3h

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6UF4PMhEhI5c
https://dl.doubtnut.com/l/_h1onMCAPUYJz


56. A person in lift which ascents up with acceleration

 drops a stone from a height 10 m. The time

of decent is 

A. 1 s

B. 2 s

C. 1.5 s

D. 3 s

Answer: A

Watch Video Solution

10ms− 2

[g = 10ms− 2]

https://dl.doubtnut.com/l/_h1onMCAPUYJz
https://dl.doubtnut.com/l/_YoR9KFAojjys
https://dl.doubtnut.com/l/_UhbkIPMeMwWl


57. A body is projected up with velocity u. It reaches a

point in its path at times  and  seconds from the

time of projection. Then  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t1 t2

(t1 + t2)

2u

g

u

g

√
2u

g

√
u

g

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


58. A particle is projected from the ground at angle

such that  time it just clears the top of a pole in its

path. It takes further  time to reach the ground.

What is height of the pole?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t1

t2

g(t1 + t2)
1

2

g(t1 + t2)21

2

gt1t2
1

2

gt1t2

https://dl.doubtnut.com/l/_ROMSZ00TOFKA
https://dl.doubtnut.com/l/_y2WYWRdL3Iur


59. A stone thrown vertically up with velocity v

reaches three points A, B and C with velocities 

and  respectively. Then AB:BC is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v,
v

2
v

4

1: 1

2: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_y2WYWRdL3Iur


60. A stone is projected vertically upward from the

top of a tower with a velocity u and strikes the

bottom of the tower with a velocity 3u. The distance

travelled by the stone is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v2

2g

3v2

2g

3v2

g

v2

g

https://dl.doubtnut.com/l/_vhHe5j2spsqQ
https://dl.doubtnut.com/l/_jtJHXoS2YQCk


61. A stone is thrown vertically from the ground. It

reaches the maximum height of 500 m in 10 sec. After

what time it will reach the ground from the maximum

height reached?

A. 5 s

B. 10s

C. 15 s

D. 20 s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jtJHXoS2YQCk
https://dl.doubtnut.com/l/_zJYmKFa3zorH


62. How long does it take a brick to reach the ground

if dropped from a height of 65 m? What will be its

velocity just before it reaches the ground ?

A. 2 s , 10 m/s

B. 3.64 s, 35.67 m/s

C. 12 s , 120 m/s

D. 5 s , 20 m/s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zJYmKFa3zorH


63. A stone is allowed to fall from the top of a tower

300 m height and at the same time another stone is

projected vertically up from the ground with a

velocity  . Find when and where the two

stones meet ?

A. 2 s, 200.9 m

B. 3s, 255.9 m

C. 4s , 250.8 m

D. 5s , 255.10 m

Answer: B

Watch Video Solution

100ms− 1

https://dl.doubtnut.com/l/_HFukP8lrmumr


64. A stone is thrown vertically upward with a speed

of  from the edge of a cli� 65 m high. What

will be its speed just before hitting the bottom ?

A. 3.14 m/s

B. 37.14 m/s

C. 13.71 m/s

D. 14.71 m/s

Answer: B

Watch Video Solution

10.0ms − 1

https://dl.doubtnut.com/l/_HFukP8lrmumr
https://dl.doubtnut.com/l/_R9Lr9DkwJKk9
https://dl.doubtnut.com/l/_rN804Ek4olVv


65. A ball is dropped from a building of height 45 m.

Simultaneously another ball is thrown up with a

speed 40 m/s. The relative speed of the balls varies

with time as

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t0

t1

t2

1

t

https://dl.doubtnut.com/l/_rN804Ek4olVv


66. An object reaches a maximum vertical height of

23.0 m when thrown vertically upward on the earth.

How high would it travel on the moon where the

acceleration due to gravity is about one sixth that on

the earth ? Assume that initial velocity is the same.

A. 138 m

B. 100 m

C. 10 m

D. 69 m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_kzghz3mOMglt


67. A helicopter is ascending vertically with a speed of

. At a height of 12 m above the earth, a

package is dropped from a window. How much time

does it take for the package to reach the ground ?

A. 1.23 s

B. 3.23s

C. 5.83s

D. 2.53s

Answer: D

Watch Video Solution

8.0ms − 1

https://dl.doubtnut.com/l/_kzghz3mOMglt
https://dl.doubtnut.com/l/_8gAJkKPcYbN1


68. Find the time taken for the ball to strike the

ground . If a ball is thrown straight upwards with a

speed v from a point h meters above the ground .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[1 + √1 + ]
v

g

2hg

v2

[1 − √1 − ]
v

g

2hg

v2

[1 − √1 + ]
v

g

2hg

v2

[2 + ]
v

g

2hg

v2

https://dl.doubtnut.com/l/_JccgROuuP5Zh


69. A lift going up. The variation in the speed of the

lift is as given in the graph. What is the height to

which is the takes the passengers ? 

A. 3.6 m

B. 28.8 m

C. 36.0 m

D. 72.0 m

https://dl.doubtnut.com/l/_E4fiQdDJv2YB


Answer: C

Watch Video Solution

70. The displacement time graph of two moving

particles make angles of  and  with the x-axis.

The ratio of the two velocities  is  

A. 

30∘ 45∘

VA and VB

√3: 1

https://dl.doubtnut.com/l/_E4fiQdDJv2YB
https://dl.doubtnut.com/l/_9LuxqydOcjvr


B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 1

1: 2

1: √3

71. For the displacement-time graph shown in �gure,

the ratio of the magnitudes of the speeds during the

https://dl.doubtnut.com/l/_9LuxqydOcjvr
https://dl.doubtnut.com/l/_k2wj8ViP0YE8


�rst two second and the next four second is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 1

2: 1

1: 2

3: 2

https://dl.doubtnut.com/l/_k2wj8ViP0YE8


72. The displacement-time graph of a moving object

is shown in �gure. Which of the velocity-time graphs

shown in �gure could represent the motion of the

same body ? 

A. 

https://dl.doubtnut.com/l/_vyEAeOiTnY2o


B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vyEAeOiTnY2o


73. A ball is dropped vertically from a height d above

the ground. It hits the ground and bounces up

vertically to a height d/2. Neglecting subsequent

motion and air resistance, its velocity v varies with

the heiht h above the ground as

A. 

B. 

C. 

https://dl.doubtnut.com/l/_ccx9D1I336Bi


D. 

Answer: A

Watch Video Solution

74. The velocity - time graph of a body is shown in �g.

The ratio of the .....during the intervals OA and AB is

https://dl.doubtnut.com/l/_ccx9D1I336Bi
https://dl.doubtnut.com/l/_iB3h4zjCqznN


_______ 

A. average velocities: 1:1

B. 

C. average accelerations, same as distances

covered

D. distances covered :

Answer: A

Watch Video Solution

:
OA

AB

1

4

1

2

https://dl.doubtnut.com/l/_iB3h4zjCqznN


75. A body projected from the ground reaches a point

'X' in its path after 3 seconds and from there it

reaches the ground after further 6 seconds. The

vertical distance of the point 'X' from the ground is

(acceleration due to gravity = )

A. 30m

B. 60m

C. 80m

D. 90m

Answer: D

10ms− 2

https://dl.doubtnut.com/l/_iB3h4zjCqznN
https://dl.doubtnut.com/l/_9iBBAcvNQOCf


Watch Video Solution

76. A body is falling freely from a point A at certain

height from the ground and passes through point B,

C and D (vertically as shown) so that BC=CD. The time

taken by the particle to move from B to C is 2 seconds

and from C to D 1 second. Time taken to move from A

https://dl.doubtnut.com/l/_9iBBAcvNQOCf
https://dl.doubtnut.com/l/_a9qTLaA4hF0c


to B in second is 

A. 0.6

B. 0.5

https://dl.doubtnut.com/l/_a9qTLaA4hF0c


C. 0.2

D. 0.4

Answer: B

Watch Video Solution

77. An object is thrown vertically upward with a speed

of 30 m/s. The velocity of the object half-a-second

before it reaches the maximum height is

A. 4.9m/s

B. 9.8m/s

C. 19.6m/s

https://dl.doubtnut.com/l/_a9qTLaA4hF0c
https://dl.doubtnut.com/l/_90b33deP8VPf


D. 25.1m/s

Answer: A

Watch Video Solution

78. A stone is dropped from the top of a tower of

height h=60m. Simultaneously another stone is

projected vertically upwards from the foot of the

tower. They meet at a height  from the ground

level. The initial velocity of the stone projected

upwards is 

A. 

2h

3

(g = 10ms− 2)

20ms− 1

https://dl.doubtnut.com/l/_90b33deP8VPf
https://dl.doubtnut.com/l/_0HYwNEcn4IMZ


B. 

C. 

D. 

Answer: D

Watch Video Solution

60ms− 1

10ms− 1

30ms− 1

79. The velocity and time graph for a particle moving

in a straight line s shown in the �gure. Then, the

https://dl.doubtnut.com/l/_0HYwNEcn4IMZ
https://dl.doubtnut.com/l/_9ncDT2CiXLZr


average velocity between t=4 s and t=6 s is _____ 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.5ms− 1

12.5ms− 1

7.5ms− 1

9.5ms− 1

https://dl.doubtnut.com/l/_9ncDT2CiXLZr


80. The velocity-time graphs of a car and a scooter

are shown in the �gure. (i) The di�erence between

the distance travelled by the car and the scooter in 15

s and (ii) the time at which the car will catch up with

the scooter are, respectively. 

A. 112.5 m and 22.5 s

https://dl.doubtnut.com/l/_9ncDT2CiXLZr
https://dl.doubtnut.com/l/_daWUYyg2Kvdv


PRACTICE EXERCISE

B. 337.5 m and 25 s

C. 112.5 m and 15 s

D. 225.5 m and 10s

Answer: A

Watch Video Solution

1. If a cyclist takes one minute to complete half

revolution on a circular path 120 m radius. What is

the average velocity?

https://dl.doubtnut.com/l/_daWUYyg2Kvdv
https://dl.doubtnut.com/l/_1XegTWCWGrO6


A. 1 m/s

B. 3.14 m/s

C. 2 m/s

D. 4 m/s

Answer: B

Watch Video Solution

2. A car travels the �rst half of a distance between

two places a speed of 30 km/hr and the second half

of the distance a 50 km/hr. The average speed of the

car for the whole journey is

https://dl.doubtnut.com/l/_1XegTWCWGrO6
https://dl.doubtnut.com/l/_Qij3SYcvxgqJ


A. 42.5 km/hr

B. 40.0 km/hr

C. 37.5 km/hr

D. 35.0 km/hr

Answer: C

Watch Video Solution

3. A car moves for half of its time at 80 km/h and for

rest half of time at 40 km/h. Total distance covered is

60 km. What is the average speed of the car

A. 60 km/h

https://dl.doubtnut.com/l/_Qij3SYcvxgqJ
https://dl.doubtnut.com/l/_MhrO5nBfqHlH


B. 80 km/h

C. 120 km/h

D. 180 km/h

Answer: A

Watch Video Solution

4. One car moving on a straight road covers one third

of the distance with 20 km/hr and the rest with 60

km/hr. The average speed is

A. 40 km/hr

B. 80 km/hr

https://dl.doubtnut.com/l/_MhrO5nBfqHlH
https://dl.doubtnut.com/l/_mJ2EklZT3yIy


C. km/hr

D. 36 km/hr

Answer: D

Watch Video Solution

46
2

3

5. A man walks on a straight road from his home to a

market 2.5 km away with a speed of 5 km/h. Finding

the market closed, he instantly turns and walks back

home with a speed of 7.5 km/h. The average speed of

the man over the interval of time 0 to 40 min, is

equal to

https://dl.doubtnut.com/l/_mJ2EklZT3yIy
https://dl.doubtnut.com/l/_bZXLEmXmrEG9


A. 5 km/h

B.  km/h

C.  km/h

D.  km/h

Answer: D

Watch Video Solution

25

4

30

4

45
8

6. Moving with a uniform acceleration from the state

of rest a body covers 22 m during the 6th sec of its

motion. What is the distance covered by if during the

�rst 6 sec?

https://dl.doubtnut.com/l/_bZXLEmXmrEG9
https://dl.doubtnut.com/l/_0Laxfyf0109l


A. 36 m

B. 48 m

C. 72 m

D. 150 m

Answer: C

Watch Video Solution

7. A car travelling at  has its speed

reduced to  after travelling a distance of 

 Find the retardation (assumed uniform) and

time taken for this process.

108kmh− 1

36kmh− 1

2000m

https://dl.doubtnut.com/l/_0Laxfyf0109l
https://dl.doubtnut.com/l/_kf82485dzfJR


A.  , 10 sec

B.  10 sec

C.  , 5 sec

D.  , 10 sec

Answer: B

Watch Video Solution

2 m/s2

−2m/s2

4m/s2

4 m/s2

8. Speed of two identical cars are u and 4u at a

speci�c instant. The ratio of the respective distances

in which the two cars are stopped from that instant

is :

https://dl.doubtnut.com/l/_kf82485dzfJR
https://dl.doubtnut.com/l/_glVy00wAN3Bl


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 1

1: 4

1: 8

1: 16

9. A car moving with constant acceleration crosses

two points A and B with velocities 10 m/s and 20 m/s

in its path. Find the velocity of the car midway

between A and B. (in m/s).

https://dl.doubtnut.com/l/_glVy00wAN3Bl
https://dl.doubtnut.com/l/_uRMGaCwFvnKE


A. 

B. 

C. 

D.  m/s

Answer: C

Watch Video Solution

√500

5√5

5√10

√300

10. A body covers 200 cm in the �rst 2 sec and 220 cm

in the next 4 sec under constant acceleration. Then

the velocity of the body after 7 sec is

A.  cm/s−15

https://dl.doubtnut.com/l/_uRMGaCwFvnKE
https://dl.doubtnut.com/l/_fGra6ZYLLW9a


B. 115 cm/s

C. 10 cm/s

D. 20 cm/s

Answer: C

Watch Video Solution

11. A car A is traveling on a straight level road with a

uniform speed of 60 km/h. It is followed by another

car B which is moving with a speed of 70 km/h. When

the distance between them is 2.5 km, the car B is

given a deceleration of . After what distance

and time will B catch up with A

20km/h2

https://dl.doubtnut.com/l/_fGra6ZYLLW9a
https://dl.doubtnut.com/l/_PmLoEC8K5fcO


A. 32.5 km, 0.5 hr

B. 16.5 km, 1 hr

C. 4 km, 2hr

D. 3.25 km, 1.5 hr

Answer: A

Watch Video Solution

12. Two cars X and Y start o� to a race on a straight

path with initial velocities of 8 m/s and 5 m/s

respectively. Car X moves with uniform acceleration of

 and car Y moves with uniform acceleration of 1m/s2

https://dl.doubtnut.com/l/_PmLoEC8K5fcO
https://dl.doubtnut.com/l/_JrVfVTCAh8AO


. If both the cars reach the winning post

together �nd the length of the track.

A. 1000 m

B. 2000m

C. 2500 m

D. 2280 m

Answer: D

Watch Video Solution

1.1m/s2

13. A body weights 500N on the surface of the earth.

How much would it weights half-way below the

https://dl.doubtnut.com/l/_JrVfVTCAh8AO
https://dl.doubtnut.com/l/_nyHdCKTv1tYe


surface of the earth?

A. 1 cm

B. 2 cm

C. 3 cm

D. 4 cm

Answer: A

Watch Video Solution

14. A particle moving with uniform acceleration has

its �nal velocity  m/s where x is the(v = √150 + 8x)

https://dl.doubtnut.com/l/_nyHdCKTv1tYe
https://dl.doubtnut.com/l/_QP37rhxAP6lt


distance travelled by the body. Then the acceleration

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+4m/s2

−4m/s2

+8m/s2

−8m/s2

15. A solid sphere of radius  is rotating with an

angular speed of . When this rotating

2.45m

10rad/s

https://dl.doubtnut.com/l/_QP37rhxAP6lt
https://dl.doubtnut.com/l/_ph7rkSdVCsDx


sphere is placed on a rough horizontal surface then

after sometime it starts pure rolling. Find the linear

speed of the sphere after it starts pure rolling.

A. 2 sec

B. 3 sec

C. 4 sec

D. none

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ph7rkSdVCsDx


16. When a man stands on a moving escalator he

goes up in 50 sec. and when he walks up the moving

escalator he goes up in 30 sec. Then the man walks

up the stationary escalator in a time of ........ sec

A. 60

B. 75

C. 90

D. 18.75

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GAEhBqwT2Rxu
https://dl.doubtnut.com/l/_qXRNfJRcvpdo


17. A vehicle moving in a straight road has its speed

changed from 5 m/s to 8 m/s in 2 sec. What is its

average acceleration ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1m/s2

1.5m/s2

2m/s2

0m/s2

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


18. A bullet moving at 20 m/sec. strikes a wooden

plank and penetrates 4 cm before coming to stop.

The time taken to stop is

A. 0.08 sec

B. 0.16 sec

C. 0.04 sec

D. 0.004 sec

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_oxHjGbK11zqk


19. A vehicle covers �rst half of its total distance at a

speed 20 kmph. and the other half of the distance at

40 kmph. The mean speed over the entire distance.

A. 30 kmph

B. 50 kmph

C.  kmph

D.  kmph

Answer: D

Watch Video Solution

40
3

80

3

https://dl.doubtnut.com/l/_mIQyVKni6Nej


20. A vehicle moves for 10 minutes at  due

north and stops for �ve minutes. Then at continues

due north at  for 20 minutes. Average

velocity in the entire journey.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20ms − 1

40ms− 1

2.857ms − 1

285.7ms − 1

28.57ms − 1

2857ms − 1

https://dl.doubtnut.com/l/_gr7Xc9XkiRq0
https://dl.doubtnut.com/l/_drRO5ePrp8Ps


21. Two trains A and B of length 400 m each are

moving on two parallel tracks with a uniform speed

of  in the same direction, with A ahead of B.

The dirver of B decides to overtake A and accelerates

by . If after 50s, the guard of B just brushed

past the driver of A, what was the original distance

between them ?

A. 450 m

B. 1000 m

C. 1250 m

D. 1400 m

Answer: A

72kmh− 1

1ms− 2

https://dl.doubtnut.com/l/_drRO5ePrp8Ps


Watch Video Solution

22. Two stones are falling at a place from heights in

the ratio 2:3. Their velocities on reaching the ground

are in the ratio

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√3: √2

√2: √3

2: 3

3: 2

https://dl.doubtnut.com/l/_drRO5ePrp8Ps
https://dl.doubtnut.com/l/_fgdNiJ9J88Su


23. A body falls for 4s from rest. If the acceleration

due to gravity of earth ceases to act, then the velocity

and distance it travels in the next 3sec is

A. 40 m/s , 120 m

B. 30 m/s , 400 m

C. 50 m/s, 50 m

D. 20 m/s , 60 m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fgdNiJ9J88Su
https://dl.doubtnut.com/l/_GuhG6bSOY97g
https://dl.doubtnut.com/l/_GFWMNfIsCGzX


24. A body freely falling from a height h describes

 in the last second of its fall. The height h is 

A. 125 m

B. 180 m

C. 360 m

D. 90 m

Answer: B

Watch Video Solution

11h

36

(g = 10ms− 2)

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


25. A body is released from the top of a tower of

height h and takes 'T' sec to reach the ground. The

position of the body at T/2 sec is

A. from ground

B.  from ground

C.  from ground

D.  from ground

Answer: B

Watch Video Solution

h

4

3h
4

h

8

5h
4

https://dl.doubtnut.com/l/_HfQQCwwL5bUt


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

height 3h. The ratio of times to fall equal heights 'h'

i.e.  is (  =1.17 &  = 1.4)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t1 : t2 : t3 √3 √2

√3: √2: 1

3: 2: 1

1: 14: 1.7

10: 4: 3

https://dl.doubtnut.com/l/_gRMMQK2zQlOW


27. A body is dropped from a height 135 m. If after 3

sec acceleration due to gravity of earth cases to act

then the further time of descent is 

A. 3 sec

B. 6 sec

C. 4 sec

D. 2 sec

Answer: A

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_5LAceeErUGQd


28. A freely falling body covers _____ of total distance

in 3rd second.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

8 %

35.5 %

55.55 %

45.5 %

https://dl.doubtnut.com/l/_sI1PMsg0M2kb


29. A stone is dropped from the top of a tower of

height 125 m. The distance travelled by it during last

second of its fall is 

A. 22.5 m

B. 45 m

C. 75 m

D. 90 m

Answer: B

Watch Video Solution

(g = 10ms− 2)

https://dl.doubtnut.com/l/_ttohsOvZsMe6


30. A ball dropped on to the �oor from a height of 40

m and rebounds to a height of 10 m. If the ball is in

contact with the �oor for 0.02 s, its average

acceleration during contact is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1050m/s2

2100m/s2

9.8m/s2

210m/s2

https://dl.doubtnut.com/l/_kW9ix015eLo7
https://dl.doubtnut.com/l/_UHgn5MNo4x4w


31. A body is thrown up with a velocity 

distance travelled in last second of upward motion is

A. 14.7 m

B. 9.8 m

C. 4.9 m

D. 1 m

Answer: A

Watch Video Solution

29.23ms − 1

https://dl.doubtnut.com/l/_UHgn5MNo4x4w


32. Two balls are dropped simultaneously from two

points separated by a vertical height of 6 m. The

distance of separation between them after next 2s is

A. 9.8 m

B. 6 m

C. 12 m

D. 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kmy8M8x5DBxn


33. A ball is dropped from the top of a tower of

height 78.4 m Another ball is thrown down with a

certain velocity 2 sec later. If both the balls reach the

ground simultaneously, the velocity of the second

ball is

A. 29.4 m/s

B. 26.4 m/s

C. 30 m/s

D. 41.6 m/s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_43xpGo7m7sd2


34. A body is projected with a velocity 

vertically upwards the distance travelled in last

second of its motion is 

A. 35 m

B. 45 m

C. 55 m

D. 65 m

Answer: C

Watch Video Solution

60ms− 1

[g = 10ms− 1]

https://dl.doubtnut.com/l/_43xpGo7m7sd2
https://dl.doubtnut.com/l/_TDQG6QBPCZWm
https://dl.doubtnut.com/l/_4QxC3QlcnSOw


35. A body is thrown vertically upwards with initial

velocity 'u' reaches maximum height in 6 seconds. The

ratio of distances travelled by the body in the �rst

second and seventh second is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 1

11: 1

1: 2

1: 11

https://dl.doubtnut.com/l/_4QxC3QlcnSOw


36. A body is thrown vertically up with certain velocity.

If h is the maximum height reached by it, its position

when its velocity reduces to 1/3 of its velocity of

projection is at

A.  from the ground

B.  from the top most point

C.  from the ground

D.  from the top most point

Answer: A

Watch Video Solution

8h
9

8h
9

4h
9

h

3

https://dl.doubtnut.com/l/_eu7pRjmmaPUd
https://dl.doubtnut.com/l/_VfC9WqOmRw8q


37. A bullet �red vertically up from the ground

reaches a point in its path after 3s and 13 s, both

times being taken from the instant of �ring the

bullet. The velocity of projection of the bullet is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(g = 10ms− 2)

80ms− 1

40ms− 1

160ms− 1

20ms− 1

https://dl.doubtnut.com/l/_VfC9WqOmRw8q


38. A body is projected vertically up with a velocity of

58.8 m/s. After 3 s if the acceleration due to gravity of

earth disappears. The distance travelled and the

velocity of the body at the end of next 5 sec is

A. 147 m , 29.4 m/s

B. 29.4 m, 147 m/s

C. 14.7 m , 2.94 m/s

D. 19.6 m, 240 m/s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_UYEIZCzMKIwh
https://dl.doubtnut.com/l/_p1lvBYBTGPoJ


39. The distance travelled by a body during last

second of its upward journey is d when the body is

projected with certain velocity vertically up. If the

velocity of projection is doubled, the distance

travelled by the body during last second of its

upward journey is

A. 2d

B. 4d

C. d/2

D. d

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_p1lvBYBTGPoJ


40. A packet is dropped from a balloon rising up with

uniform velocity . If the balloon is at a height

of 39.2 m from the ground at the time of dropping

the stone, the stone reaches the ground after

A. 2 s

B. 6s

C. 4 s

D. 8s

Answer: C

Watch Video Solution

9.8ms − 1

https://dl.doubtnut.com/l/_p1lvBYBTGPoJ
https://dl.doubtnut.com/l/_wS0pO0g8UkRg


41. A body is projected vertically upwards with a

velocity 'U'. It crosses a point in its journey at a height

'h' twice, just after 1 and 7 seconds. The value of U in

 [ ]

A. 50

B. 40

C. 30

D. 20

Answer: B

Watch Video Solution

ms− 1 g = 10ms− 2

https://dl.doubtnut.com/l/_wS0pO0g8UkRg
https://dl.doubtnut.com/l/_7FJ897J3qThW


42. A boy throws a ball in air in such a manner that

when the ball is at its maximum height he throws

another ball. If the balls are thrown with the time

di�erence 1 second, the maximum height attained by

each ball is

A. 9.8 m

B. 19.6 m

C. 4.9 m

D. 2.45 m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_7FJ897J3qThW
https://dl.doubtnut.com/l/_G7ZvEJRbjSmW


43. A stone is dropped freely while another thrown

vertically downward with an initial velocity of 4 m/s

from the same point simultaneously. The distance of

separation between them will become 30 m after a

time of

A. 8 sec

B. 10 sec

C. 15 sec

D. 7.5 sec

Answer: D

https://dl.doubtnut.com/l/_G7ZvEJRbjSmW
https://dl.doubtnut.com/l/_R8xhn9c43Zbi


Watch Video Solution

44. A body thrown up with a velocity reaches a

maximum height of 50 m. Another body with double

the mass thrown up with double the initial velocity

will reach the maximum height of

A. 100 m

B. 200 m

C. 400 m

D. 50 m

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_R8xhn9c43Zbi
https://dl.doubtnut.com/l/_tauTEYnwYyiH


Watch Video Solution

45. A person in a lift which descends down with an

acceleration of  drops a stone from a height

of 2 m. The time of decent is

A.  sec

B.  sec

C.  sec

D.  sec

Answer: C

Watch Video Solution

1.8m/s2

√2

2√2

1/√2

1

2

https://dl.doubtnut.com/l/_tauTEYnwYyiH
https://dl.doubtnut.com/l/_EylA1fzmkFrW


46. A man in a lift ascending with an upward

acceleration  throws a ball vertically upwards with a

velocity  with respect to himself and catches it after

 seconds. After wards when the lift is descending

with the same acceleration  acting downwards the

man again throws the ball vertically upwards with the

same velocity with respect to him and catches it after

 seconds?

A. 3 sec

B. 8 sec

C. 4 sec

D. 5 sec

a

v

t1

a

t2

https://dl.doubtnut.com/l/_oEbQsa1lZACN


Answer: B

Watch Video Solution

47. The velocity of a body moving vertically up is

 at half the maximum height. The height to

which it could further rise is

A. 245 m

B. 122.5 m

C. 61.25 m

D. none

Answer: B

49ms− 1

https://dl.doubtnut.com/l/_oEbQsa1lZACN
https://dl.doubtnut.com/l/_mS28u2eoSHmo


Watch Video Solution

48. An object is projected vertically up from the

earth’s surface with velocity  where R is the

radius of the earth and ‘g’ is the acceleration due to

earth on the surface of earth. The maximum height

reached by the object is nR. Find value of n.

A. 

B. 

C. 

D. 

√Rg

4u2

g

5u2

g

3u2

g

u2

g

https://dl.doubtnut.com/l/_mS28u2eoSHmo
https://dl.doubtnut.com/l/_ZzQioT4zzT7n


Answer: B

Watch Video Solution

49. A body is thrown vertically up reaches a maximum

height of 78.4 m. After what time it will reach the

ground from the maximum height reached ?

A. 4 sec

B. 8 sec

C. 3 sec

D. 5 sec

Answer: A

https://dl.doubtnut.com/l/_ZzQioT4zzT7n
https://dl.doubtnut.com/l/_kaugZag3UG3g


Watch Video Solution

50. A stone dropped from a cli� hits the ground in 4

sec. Height of the cli� is

A. 39.2 m

B. 29.4 m

C. 9.8 m

D. 78.4 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_kaugZag3UG3g
https://dl.doubtnut.com/l/_hnxXsixrXnhv
https://dl.doubtnut.com/l/_Af22LshoqNUP


51. A stone is dropped from a tower of height 200 m

and at the same time another stone is projected

vertically up at 50 m/s. The height at which they meet

? 

A. 5 m

B. 100 m

C. 120 m

D. 125 m

Answer: C

Watch Video Solution

[g = 10m/s2]

https://dl.doubtnut.com/l/_Af22LshoqNUP
https://dl.doubtnut.com/l/_WDGlbx5GizNH


52. A stone is thrown vertically up at 20 m/s from a

tower 80 m height. The speed with which it hits the

ground is 

A. 14.4 m/s

B. 28.14 m/s

C. 80 m/s

D.  20 m/s

Answer: D

Watch Video Solution

[g = 10m/s2]

√5

https://dl.doubtnut.com/l/_WDGlbx5GizNH


53. The weight of a body at earth's surface is W. At a

depth half way to the centre of earth it will weight

A. 40m

B. 80m

C. 100m

D. 120m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YQeFS7gmE5j9


54. A balloon rises with uniform velocity of .

When the balloon is at a height of 75 m if a stone is

dropped from it the time taken by it to reach the

ground is

A. 3 sec

B. 4 sec

C. 5 sec

D. 7 sec

Answer: C

Watch Video Solution

10ms− 1

https://dl.doubtnut.com/l/_E6iEPaSDOfdD
https://dl.doubtnut.com/l/_e8uhCoMFvdss


55. The variation of velocity of a particle moving

along a straight line is shown in the �gure. The

distance travelled by the particle in 4s is 

A. 55 m

B. 30 m

C. 25 m

D. 60 m

https://dl.doubtnut.com/l/_e8uhCoMFvdss


Answer: A

Watch Video Solution

56. In the given v-t graph the distance travelled by the

body in 5 seconds will be 

A. 60 m

B. 40 m

C. 80 m

https://dl.doubtnut.com/l/_e8uhCoMFvdss
https://dl.doubtnut.com/l/_wGdqOm8jskCD


D. 100 m

Answer: C

Watch Video Solution

57. Acceleration-times graph of a body is shown. 

The corresponding velocity- time graph of the same

body 

https://dl.doubtnut.com/l/_wGdqOm8jskCD
https://dl.doubtnut.com/l/_cKS0lIy2zvSb


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cKS0lIy2zvSb


58. A man in a car at location Q on a straight highway

is moving with speed v He decides to reach a point P

in a �eld at a distance d from the highway (point M)

as shown in th e �gure . Speed of the car in the �eld

is half to that on the highway what should be the

distacne RM so that the time taken to reach P is

minimum ? 

A. d

https://dl.doubtnut.com/l/_vKf8Rw24Io2O


problems

B. 

C. 

D. 

Answer: D

Watch Video Solution

d

√2

d

2

d

√3

1. Find the distance covered by the particles,in the

following �gures,(i) and (ii) while a particle travels

https://dl.doubtnut.com/l/_vKf8Rw24Io2O
https://dl.doubtnut.com/l/_9oxC1Bswi41D


from A to B as shown by the arrows. 

Watch Video Solution

2. A particle travels from point A to B on a circular

path of radius 15/  cm.If the are length AB be 10

cm,�nd the displacement (�gure)

Watch Video Solution

π

https://dl.doubtnut.com/l/_9oxC1Bswi41D
https://dl.doubtnut.com/l/_jvo4O3BV0wNV


3. A bus between Vijayawada and Hyderabad passed

the 100 km,160-km and 220-km points at 10.30 a.m.,

11.30 a.m. and 1.30 p.m. Find the average speed of the

bus during each of the following intervals: 

(a)10.30 a.m. to 11.30 a.m. (b)11.30 a.m. to 1.30. p.m.,

and (c)10.30 a.m. to 1.30 p.m.

Watch Video Solution

4. The distance travelled by a particle in time t is

given by . Find a. the average speed

of the particle during the time 0 to 5.0 s, and b. the

instantaneous speed ast t=5.0 is

s = (2.5 )t2m

s2

https://dl.doubtnut.com/l/_c45JaCpD2RAv
https://dl.doubtnut.com/l/_A5pVzig48oyU


Watch Video Solution

5. A man at a speed of 6 km/hr for 1 km and 8 km/hr

for the next 1 km. What is his average speed for the

walk of 2 km?

Watch Video Solution

6. A motor vehicle travelled the �rst third of a

distance s at a speed of =10 kmph, the second third

at a speed of =20 kmph and the last third at a

speed of =60 kmph. Determine the mean speed of

the vehicle over the entire distance s.

v1

v2

v3

https://dl.doubtnut.com/l/_A5pVzig48oyU
https://dl.doubtnut.com/l/_7JcPxgiGqkQk
https://dl.doubtnut.com/l/_Rn45DSJIlg4F


Watch Video Solution

7. A car covers 60 km at a uniform speed of 120 kmph

and the text 60 km at a uniform speed of 80

kmph.Find the total time taken.

Watch Video Solution

8. A motorist drives north for 35.0 minutes at 85.0

km/h and then stops for 15.0 minutes. He next

continues north, travelling 130 km in 2.00 hours.

What is his total displacement

Watch Video Solution

https://dl.doubtnut.com/l/_Rn45DSJIlg4F
https://dl.doubtnut.com/l/_2aFUGY0dYa9M
https://dl.doubtnut.com/l/_cLJ77DKj7qf9


9. Two cyclists,moving with equal speeds of 10

km/hr,are approaching each oher along a straight

road.When the distance between them is 20 km a �y

starting from cycle,keeps on �ying alternatively from

one cycle to the other.If the �y has a constant speed

of 40 km/hr.Find the total distance travelled by the �y

before the cyclists meet is.

Watch Video Solution

10. A body moving in a curved path possesses a

velocity 3 m/s towards north at any instant of its

https://dl.doubtnut.com/l/_cLJ77DKj7qf9
https://dl.doubtnut.com/l/_FV9JVf5iWS7h
https://dl.doubtnut.com/l/_FLGrkPf5cLPq


motion .After 10s ,the velocity of the body was found

to be 4 m/s towards west.Calculate the average

acceleration during this interval.

Watch Video Solution

11. Velocity of a particle moving in a straight line

varies with its displacement as 

Displacement of particle at time  is . Find

displacement of particle at time .

Watch Video Solution

v = (√4 + 4s)m/s.

t = 0 s = 0

t = 2s

https://dl.doubtnut.com/l/_FLGrkPf5cLPq
https://dl.doubtnut.com/l/_c0F73aQHSkBm


12. The radius vector of a particle varies with time t as

 is a constant vector and a is a

positive factor.Find the distance s covered before the

particle comes to rest

Watch Video Solution

→
r =

→
b t(1 − αt)

13. A point moves in the plane  according to the

law , , where a and 

are positive constants. Find: 

(a) the distance s traversed by the point during the

time ,  

Watch Video Solution

xy

x = a sinωt y = a(1 − cos ωt) ω

τ

https://dl.doubtnut.com/l/_ivvrlvi3wG7Z
https://dl.doubtnut.com/l/_km9Js3zn0J6b


14. A car moving on a straight road accelerates from a

speed of 4.1 m/s to a speed of 6.9 m/s in 5.0 s. What

was its average acceleration?

Watch Video Solution

15. A bullet moving with a speed of  strikes a

tree and penetrates 3.5 cm before stopping. What is

the magnitude of its retardation in the tree and the

time taken for it to shop after striking the tree?

Watch Video Solution

150ms− 1

https://dl.doubtnut.com/l/_km9Js3zn0J6b
https://dl.doubtnut.com/l/_EzPx1p6TGSA8
https://dl.doubtnut.com/l/_YoDLl4bY94m7
https://dl.doubtnut.com/l/_Vd8g5oUiBg1l


16. Two cars started simultaneously towards each

other from towns A and B which are 480 km apart.It

took �rst car travelling from A to B 8 hours to cover

the distance and second car travelling form B to A in

12 hours.Determine when do the car meet after

starting and at what distance from town A.Assuming

that both the cars travelled with constant speed.

Watch Video Solution

17. A body ,starting from rest and moving with

constant acceleration,covers 10m in the �rst

https://dl.doubtnut.com/l/_Vd8g5oUiBg1l
https://dl.doubtnut.com/l/_rqyPqWvGA0A3


second.Find the distance travelled by it in the next

second.

Watch Video Solution

18. In a car race, car A takes time t less than car B and

passes thre �nishing point with a velocity v more

than the velocity with which car B passes the point.

Assuming that the cars start from rest and travel

with Constant accelerations a1 and a2, show that

.

Watch Video Solution

= √a1a2
v

t

https://dl.doubtnut.com/l/_rqyPqWvGA0A3
https://dl.doubtnut.com/l/_xpNKwnKjkMq5


19. Show that when a particle moves with uniform

acceleration , the distances described in consecutive

equal intervals of time are in A.P.

Watch Video Solution

20. 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,

https://dl.doubtnut.com/l/_jDourq1ViztK
https://dl.doubtnut.com/l/_icNgA1NW5yxR
https://dl.doubtnut.com/l/_TvT9EWv5NeTq


21. A particle is moving along x-direction with a

constant acceleration a. The particle starts from

 position with initial velocity u. We can de�ne

the position of the particle with time by the relation 

  

plot the position of the particle in relation with time

is following situations 

(i) If initial position of the particle is on negativ x-axis,

initial velocity is positive and acceleration is negative.

(ii) If initial position is positive, initial velocity is

negative and acceleration is positive.

Watch Video Solution

x = x0

x = x0 + ut + at21

2

https://dl.doubtnut.com/l/_TvT9EWv5NeTq
https://dl.doubtnut.com/l/_5n95X5lw6eSh


22. A particle is droped under gravety from rest a

height h and it travels a distance in the last

second, the height h is (take )

Watch Video Solution

9h

25

g = 9.8ms− 2

23. A steel ball is dropped from the roof of a building

.An observer standing in front of a window 1.25 m

high notes that the ball takes 1/8 s to fall from the

top to the bottom of the window .The ball reappears

at the bottom of the window 2s after passing it on

the way down,if the collision between the ball

reappears at the bottom of the window 2s after

passing it on the way down.If the collision between

https://dl.doubtnut.com/l/_5n95X5lw6eSh
https://dl.doubtnut.com/l/_RCkSNiTb7eIL


the ball and the ground is perfectly elastic,then �nd

the height of the building?Take g=10 .

Watch Video Solution

m/s2

24. Two balls are dropped to the ground from

di�erent heights. One ball is dropped 2s after the

other, but both strike the ground at the same time 5s

after the Ist is dropped. 

(a) What is the di�erence in the heights from which

they were dropped ? 

(b) From what height was the �rst ball dropped?

Watch Video Solution

https://dl.doubtnut.com/l/_RCkSNiTb7eIL
https://dl.doubtnut.com/l/_Fn2azWr94hIw


25. A stone is dropped from a height 300 m and at

the same time another stone is projected vertically

upwards with a velocity of . Find when and

where the two stones meet.

Watch Video Solution

100m/sec

26. A stone A is dropped from rest from a height h

above the ground.A second stone B is simultaneously

thrown vertically up from a point on the ground with

velocity v.The line of motion of both the stones is

same .Find if the value of v which would enable the

stone B to meet the stone A midway between their

https://dl.doubtnut.com/l/_6b8hiT90uSUd
https://dl.doubtnut.com/l/_fJnDGccXNqq4


initial positions = 

Watch Video Solution

27. A particle P is projected Vertically upward from a

point A . Six seconds later, another particle Q is

projected vertically upward from A . Both P and Q

https://dl.doubtnut.com/l/_fJnDGccXNqq4
https://dl.doubtnut.com/l/_Rh0r2OtFu2N9


reach A simultaneously. The ratio o f maximum

heights reached by P and . Find the

velocity of the projection of Q in .

Watch Video Solution

Q = 65: 25

m/s

28. A body when projected vertically up, covers a total

distance D during its time of �ight. If there were no

gravity, the distance covered by it during the same

time is equal to :

Watch Video Solution

https://dl.doubtnut.com/l/_Rh0r2OtFu2N9
https://dl.doubtnut.com/l/_FtbSMigAxQ0a


29. Drop of water fall at regular intervals from roof of

a building of height (H=16 m), the �rst drop striking

the ground at the same moment as the �fth drop

falls from the roof. The distances between separate

drops in air as the �rst drop reaches the ground are.

Watch Video Solution

30. A ball thrown up from the ground reaches a

maximum height of  Find: 

a. Its initial velocity. 

b. The time taken to reach the highest point. 

20m

https://dl.doubtnut.com/l/_FQqika6UcFqX
https://dl.doubtnut.com/l/_OGoe3m7QESx1


c. Its velocity just before hitting the ground. 

d. Its displacement between  above the ground.

Watch Video Solution

0.5m

31. A particle is projected vertically upwards. Prove

that it will be at three-fourth of its greatest height at

times which are in the ratio .

Watch Video Solution

1: 3

32. An object falls from a bridge which is 45 m above

the water. It falls directly into a small row - boat

moving with constant velocity that was 12m from the

https://dl.doubtnut.com/l/_OGoe3m7QESx1
https://dl.doubtnut.com/l/_gWlG3SCHJ8lf
https://dl.doubtnut.com/l/_nzN5Gq9q5aEo


point of impact when the object was released. What

was the speed of the boat ?

Watch Video Solution

33. On a frictionless horizontal surface , assumed to

be the  plane , a small trolley  is moving along

a straight line parallel to the axis ( see �gure)

with a constant velocity of  . At a

particular instant , when the line  makes an angle

of  with the  axis , a ball is thrown along

the surface from the origin . Its velocity makes an

angle  with the  axis and it hits the trolley . 

(a) The motion of the ball is observed from the frame

x − y A

y −

(√3 − 1)m/s

OA

45( ∘ ) x −

O

ϕ x −

https://dl.doubtnut.com/l/_nzN5Gq9q5aEo
https://dl.doubtnut.com/l/_YCeWllHM01Fq


of the trolley . Calculate the angle  made by the

velocity vector of the ball with the axis in this

frame . 

(b) Find the speed of the ball with respect to the

surface , if .  

Watch Video Solution

θ

x −

ϕ = (4θ) /(3)

https://dl.doubtnut.com/l/_YCeWllHM01Fq


34. Two particles 1 and 2 are allowed to descend on

two frictionless chords OP and OQ. The ratio of the

speeds of the particles 1 and 2 respectively when they

reach on the circumference is 

Watch Video Solution

https://dl.doubtnut.com/l/_7HKIO5ZnJ1UP


35. Ball  dropped from the top of a building. A the

same instant ball  is thrown vertically upwards from

the ground. When the balls collide, they are moving

in opposite directions and the speed of  is twice the

speed of . At what fraction of the height of the

building did the collision occur?

Watch Video Solution

A

B

A

B

36. A helicopter is ascending vertically with a speed of

. At a height of 12 m above the earth, a8.0ms − 1

https://dl.doubtnut.com/l/_7HKIO5ZnJ1UP
https://dl.doubtnut.com/l/_qDTwBVz2Y29X
https://dl.doubtnut.com/l/_H5Y7TbZNc1dR


package is dropped from a window. How much time

does it take for the package to reach the ground ?

Watch Video Solution

37. A stone is thrown vertically upward with a speed

of 10.0  from the edge of a cli� 65 m high.How

much later will it reach the bottom of the cli� ? What

will be its speed just before hitting the bottom ?

Watch Video Solution

ms− 1

38. A body took 't' sec. to come down from top of

tower.Find the time taken to cover half the height of

https://dl.doubtnut.com/l/_H5Y7TbZNc1dR
https://dl.doubtnut.com/l/_Nmxkm4SneQ32
https://dl.doubtnut.com/l/_3F7u0Rb3j9oE


the tower .

Watch Video Solution

39. Fig. 2.33 shows displacement-time graph of two

vehicles A and B moving along a straight road. Which

vehicle is moving faster ? Give reason. 

Watch Video Solution

https://dl.doubtnut.com/l/_3F7u0Rb3j9oE
https://dl.doubtnut.com/l/_4l71y7fb9qno


40. Figure a represents the speed-time graph for a

particle .Find the distance covered by the particle

betweent=10 min and t= 30 min . 

Watch Video Solution

41. The acceleration time graph of a particle moving

along a straight line is as shown in �gure. At what

time (in second) the particle acquire its initial

https://dl.doubtnut.com/l/_6DsNP9PwSeVb
https://dl.doubtnut.com/l/_9vsM4oQzqACW


velocity? 

Watch Video Solution

42. Velocity and acceleration of a particle at time

are t = 0

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

https://dl.doubtnut.com/l/_9vsM4oQzqACW
https://dl.doubtnut.com/l/_8iCSGJ01uSme


respectively. Find the velocity and displacement if

particle at 

Watch Video Solution

t = 2s.

43. Velocity-time graph for the motion of a certain

body is shown in Fig. Explain the nature of this

motion. Find the initial velocity and acceleration and

write the equation for the variation of displacement

with time. What happens to the moving body at point

B? How does the body move after this moment ?

Watch Video Solution

https://dl.doubtnut.com/l/_8iCSGJ01uSme
https://dl.doubtnut.com/l/_0By2wWWtLVdf


44. The acceleration-displacement graph of a particle

moving in a straight line is as shown in �gure, initial

velocity of particle is zero. Find the velocity of the

particle when displacement of the particle is

.  

Watch Video Solution

s = 12m

https://dl.doubtnut.com/l/_jaCw0Wt3nQUx


45. Two particles, 1 and 2 move with constant

velocities  and  along two mutually perpendicular

straight lines towards the intersection point O. At the

moment  the particles were located at the

distance  and  from the point O. How soon will the

distance between the particles become the smallest?

What is it equal to? 

v1 v2

t = 0

l1 l2

https://dl.doubtnut.com/l/_v4VOx02ppZTf


Watch Video Solution

46. Acceleration of a particle at any time t is

.If initially particle is at rest,

�nd the velocity of the particle at time 

Watch Video Solution

→
a = (2tî + 3t2 ĵ)m/s2

t = 2s

47. Acceleration of a particle at any time t is

.If initially particle is at rest,

�nd the velocity of the particle at time 

Watch Video Solution

→
a = (2tî + 3t2 ĵ)m/s2

t = 2s

https://dl.doubtnut.com/l/_v4VOx02ppZTf
https://dl.doubtnut.com/l/_7LhU9MnsCILS
https://dl.doubtnut.com/l/_HetsoaCL9XQ3


Numerical exercise(LEVEL-1)

1. A motor vehicle travelled the �rst third of a

distance s at a speed of =10 kmph, the second third

at a speed of =20 kmph and the last third at a

speed of =60 kmph. Determine the mean speed of

the vehicle over the entire distance s.

Watch Video Solution

v1

v2

v3

2. A particle starts from rest and accelerates as

shown in the graph .Determine (a)the particle's speed

at t=10 s and t=20 s and (b)the distance travelled in

https://dl.doubtnut.com/l/_d8jBuDJjqkzq
https://dl.doubtnut.com/l/_fnDchW9iblsq


the �rst 20 s. 

Watch Video Solution

https://dl.doubtnut.com/l/_fnDchW9iblsq


3. Determine tension  in �g. 

Watch Video Solution

T4

https://dl.doubtnut.com/l/_O2D1iwkeJOI2


4. A motorist drives north for 35.0 minutes at 85.0

km/h and then stops for 15.0 minutes. He next

continues north, travelling 130 km in 2.00 hours.

What is his total displacement

Watch Video Solution

5. i) Find the average velcity in the time intervals 

a) 0 to 2 s, b) 0 to 4 s, c)2s to 4s 

https://dl.doubtnut.com/l/_axpX4S3mya2N
https://dl.doubtnut.com/l/_ErMNa84KEDiT


Watch Video Solution

6. Find the average velocity for the time intervals

 when  is 1.75 ,1.25 and 1.0 s. What isΔt = t2 − 0.75 t2

https://dl.doubtnut.com/l/_ErMNa84KEDiT
https://dl.doubtnut.com/l/_4P7uYLceAdOA


the instantaneous velocity at t=0.75 s? 

Watch Video Solution

7. Velocity of a particle at time  is  m/s. A

constant acceleration of  acts on the particle for 

 at an angle of  with its initial velocity. Find the

magnitude of velocity and displacement of particle at

the end of 

W t h Vid S l ti

t = 0 2 î

2
m

s2

2s 60∘

t = 2s.

https://dl.doubtnut.com/l/_4P7uYLceAdOA
https://dl.doubtnut.com/l/_bRmtOI3FZjDA


Watch Video Solution

8. A car moving on a straight road accelerates from a

speed of 4.1 m/s to a speed of 6.9 m/s in 5.0 s. What

was its average acceleration?

Watch Video Solution

9. A solid sphere of radius  is rotating with an

angular speed of . When this rotating

sphere is placed on a rough horizontal surface then

after sometime it starts pure rolling. Find the linear

speed of the sphere after it starts pure rolling.

Watch Video Solution

2.45m

10rad/s

https://dl.doubtnut.com/l/_bRmtOI3FZjDA
https://dl.doubtnut.com/l/_aoif9Ay1zw5J
https://dl.doubtnut.com/l/_FFqlUKFVfTIZ


Watch Video Solution

10. Graph of velocity (v) versus time 't' for motion of a

motorbike which starts from rest and moves along a

stright road is given . 

(a)Find the average acceleration for the time interval

=0 to =6.0 s  

(b) Estimate the time at which the acceleration has

its greatest positive value and the value of the

acceleration at that instant. 

(c) When is the acceleration is zero ? 

(d) Estimate the maximum negative value of the

t0 t1

https://dl.doubtnut.com/l/_FFqlUKFVfTIZ
https://dl.doubtnut.com/l/_UdND52nh4J3a


acceleration and the time at which it occurs. 

Watch Video Solution

11. A girl is standing on the top edge of an 18 m high

building. She tosses a coin upwards with a speed of

.How long does it take for the Coin to hit

the ground ?How fast is the coin going just before it

strikes the ground? (

Watch Video Solution

7.0ms− 1

g = 10ms− 2)

https://dl.doubtnut.com/l/_UdND52nh4J3a
https://dl.doubtnut.com/l/_r0jph1XMQxny


12. A ball is thrown upwards with a speed u from a

height h above the ground.The time taken by the ball

to hit the ground is

Watch Video Solution

13. A stone is dropped from top of a cli�.It is seen to

hit the ground below after 4.2 s. How high is the cli�?

Watch Video Solution

https://dl.doubtnut.com/l/_r0jph1XMQxny
https://dl.doubtnut.com/l/_CBv78pPpbSfH
https://dl.doubtnut.com/l/_aqvqyHmBT64C


14. If an object reaches a maximum vertical height of

23.0 m when thrown vertically upward on earth how

high would it travel on the moon where the

acceleration due to gravity is about one sixth that on

the earth ? Assume that initial velocity is the same.

Watch Video Solution

15. A stone is thrown vertically upward with a speed

of  from the edge of a cli� 65 m high. What

will be its speed just before hitting the bottom ?

Watch Video Solution

10.0ms − 1

https://dl.doubtnut.com/l/_mL3YjYTvUaYm
https://dl.doubtnut.com/l/_iDffwUHASu6Z
https://dl.doubtnut.com/l/_G3NUU41zZr9x


16. A ball is dropped freely from rest.If it travels a

distance 55m in the 6th second of its journey �nd the

acceleration.

Watch Video Solution

17. An object that is dropped freely from rest travels

for 5 seconds.What is the distance travelled in the

last 2 seconds of its journey.

Watch Video Solution

https://dl.doubtnut.com/l/_G3NUU41zZr9x
https://dl.doubtnut.com/l/_ouvJA42n7Ekn


18. A ball is vertically project with an initial velocity 0f

.Find the (i)maximum height it can reach

(ii)and the time of descent.

Watch Video Solution

40ms− 1

19. An object Is vertically projected with an initial

velocity of .Calculate the distance travelled

by the object in 3 seconds.(g= )

Watch Video Solution

20ms− 1

10ms− 2

https://dl.doubtnut.com/l/_M4oa9cI3hnte
https://dl.doubtnut.com/l/_4LCPzqRRosiv


20. A stone is thrown vertically upward with a speed

of 10.0  from the edge of a cli� 65 m high.How

much later will it reach the bottom of the cli� ? What

will be its speed just before hitting the bottom ?

Watch Video Solution

ms− 1

21. An object covers 4m in the �rst two seconds and

4.4m in the next 4 seconds. Find its velocity after 7

seconds from the start.

Watch Video Solution

https://dl.doubtnut.com/l/_cJCPGL8VUHrD
https://dl.doubtnut.com/l/_gwzpHerGKcoT


Numerical exercise(LEVEL-2)

22. A balloon starts rising from the ground with a

constant acceleration of . After 8 s, a stone

is released from the balloon. Find the time taken by

the stone to reach the ground. (Take )

Watch Video Solution

1.25m/s2

g = 10m/s2

1. If a cyclist takes one minute to complete half

revolution on a circular path 120 m radius. What is

the average velocity?

Watch Video Solution

https://dl.doubtnut.com/l/_dEUYnnTy0xmi
https://dl.doubtnut.com/l/_2Sm729RutVhB


2. A car travels the �rst half of a distance between

two places a speed of 30 km/hr and the second half

of the distance a 50 km/hr. The average speed of the

car for the whole journey is

Watch Video Solution

3. A car traveled at 80 mph for the �rst half of the

time of a trip and at 40 mph for the second half of

the trip. What is the average speed of the car during

the entire trip?

Watch Video Solution

https://dl.doubtnut.com/l/_2Sm729RutVhB
https://dl.doubtnut.com/l/_6qTkuTPU7oKU
https://dl.doubtnut.com/l/_Arw8XLdicjzv


4. One car moving on a straight road covers one third

of the distance with 20 km/hr and the rest with 60

km/hr. The average speed is

Watch Video Solution

5. A man walks on a straight road from his home to a

market 2.5 km away with a speed of 5 km/h. Finding

the market closed, he instantly turns and walks back

home with a speed of 7.5 km/h. The average speed of

the man over the interval of time 0 to 40 min, is

equal to

https://dl.doubtnut.com/l/_Arw8XLdicjzv
https://dl.doubtnut.com/l/_m27Pvqdhb7v5
https://dl.doubtnut.com/l/_z6BIaqHBVW8w


Watch Video Solution

6. A body starts with a velocity  m/s

and moves with an acceleration

 . What is its velocity after 0.2

sec ?

Watch Video Solution

(2 î + 3ĵ + 11k̂)

(5 î + 5ĵ − 5k̂)m/s2

7. A car moving at a constant speed of 36kmph moves

north wards for 20 minutes then due to west with

the same speed for  minutes.What is the average

velocity of the car during this run in kmph

8
1

3

https://dl.doubtnut.com/l/_z6BIaqHBVW8w
https://dl.doubtnut.com/l/_Ov1fH3oradeX
https://dl.doubtnut.com/l/_tZbzj9L9wm1x


Watch Video Solution

8. Moving with a uniform acceleration from the state

of rest a body covers 22 m during the 6th sec of its

motion. What is the distance covered by if during the

�rst 6 sec?

Watch Video Solution

https://dl.doubtnut.com/l/_tZbzj9L9wm1x
https://dl.doubtnut.com/l/_AyQ8AIIXbivg


9.  

A block of mass m is suspended from one end of a

light spring as shown. The origin O is considered at

https://dl.doubtnut.com/l/_R7z4GnhkEupN


distance equal to natural length of the spring from

the ceiling and vertical downwards direction as

positive y-axis. When the system is in equilibrium a

bullet of mass  moving in vertical up wards

direction with velocity  strikes the block and

embeds into it. As a result, the block (with bullet

embedded into it) moves up and start oscillating.

Based on the given information, answer the following

question: 

Q. The time taken by the block bullet system to move

from  (initial equilibrium position) to 

(natural length of spring) is (A represents the

amplitude of motion)

Watch Video Solution

m

3

v0

y =
mg

k
y = 0

https://dl.doubtnut.com/l/_R7z4GnhkEupN


10. A car moving with constant acceleration crosses

two points A and B with velocities 10 m/s and 20 m/s

in its path. Find the velocity of the car midway

between A and B. (in m/s).

Watch Video Solution

11. A body covers 200 cm in the �rst 2 sec and 220 cm

in the next 4 sec under constant acceleration. Then

the velocity of the body after 7 sec is

Watch Video Solution

https://dl.doubtnut.com/l/_R7z4GnhkEupN
https://dl.doubtnut.com/l/_KmWLNNvag90K
https://dl.doubtnut.com/l/_hzOJoYEOLcBJ
https://dl.doubtnut.com/l/_DxHb25UfFsVA


12. Two cars X and Y start o� to a race on a straight

path with initial velocities of 8 m/s and 5 m/s

respectively. Car X moves with uniform acceleration of

 and car Y moves with uniform acceleration of 

. If both the cars reach the winning post

together �nd the length of the track.

Watch Video Solution

1m/s2

1.1m/s2

13. The displacement x of a particle moving in one

direction is given by  , where x in meter

and t in sec. What is its displacement when its

velocity is zero

Watch Video Solution

t = √x + 3

https://dl.doubtnut.com/l/_DxHb25UfFsVA
https://dl.doubtnut.com/l/_TOwbLINzvh7W


Watch Video Solution

14. If a body loses half of its velocity on penetrating 3

cm in a wooden block, then how much will it

penetrate more before coming to rest

Watch Video Solution

15. A particle moving with uniform acceleration has

its �nal velocity  m/s where x is the

distance travelled by the body. Then the acceleration

is

Watch Video Solution

(v = √150 + 8x)

https://dl.doubtnut.com/l/_TOwbLINzvh7W
https://dl.doubtnut.com/l/_1426to78jlLV
https://dl.doubtnut.com/l/_zzNa2D4Cty0h


16. A person is running at his maximum speed of 4

m/s to catch a train. When he is 6 m from the door of

the compartment the train starts to leave the station

at a constant acceleration of . Find how long it

takes him to catch up the train

Watch Video Solution

1m/s2

17. When a man stands on a moving escalator he goes

up in 50 sec. and when he walks up the moving

escalator he goes up in 30 sec. Then the man walks

up the stationary escalator in a time of ........ sec

Watch Video Solution

https://dl.doubtnut.com/l/_Xon1CnfnhIBb
https://dl.doubtnut.com/l/_RnfXFgtkWVzY


18. An object describes 225 m in the �rst 3s and 400

m in the next 2s.Calculate the velocity after 5s.From

the start.

Watch Video Solution

19. Ewhen a stone is dropped into a well, the splash of

water is heard after . If the depth of the well is

80m , �nd the velocity of sound

Watch Video Solution

4.25s

https://dl.doubtnut.com/l/_RnfXFgtkWVzY
https://dl.doubtnut.com/l/_35sTINmT7Ps5
https://dl.doubtnut.com/l/_58Gay56acjZh


20. Two stones are through up simultaneously from

the edge of a cli� 240 m high with initial speed of 10

m/s and 40 m/s respectively. Which of the following

graphs best represents the time variation of relative

position of the second stone with respect to the

�rst? Assume stones do not rebound after hitting the

ground and neglect air resistance, take . 

(The �gures are schematic and not drawn to scale)

Watch Video Solution

g = 10m/s2

21. A planet travels in an elliptical orbit about a star

as shown. At what pair of points is the speed of the

https://dl.doubtnut.com/l/_4hbs4BZGOake
https://dl.doubtnut.com/l/_1UD0qLlQSAjK


planet the same? 

Watch Video Solution

22. The position of a particle moving along the x-axis

depends on the time according to the equation

, where x is in meters and t in seconds.  

(a)What units must c and b have ?Let their numerical

value be 3.0 and 2.0, respectively. 

x = ct2 − bt3

https://dl.doubtnut.com/l/_1UD0qLlQSAjK
https://dl.doubtnut.com/l/_fretL0eICckS


(b)What distance does the particle move. 

(c)WHat is its displacement? At t=1.0,2.0,3.0 and 4.0

,What are (d) its velocities and (e) its accelretions?

Watch Video Solution

23. The acceleration of a particle is given by a (t)=

(3.00 )t. (a) Find the initial speed 

 such that the particle will have the same x -

coordinate at t =5.00 as it had at t=0. (b)What will be

the velocity at t =5.00s?

Watch Video Solution

m/s2 − (2.00 )
m

s3

v0

https://dl.doubtnut.com/l/_fretL0eICckS
https://dl.doubtnut.com/l/_OlG7HCEf94m3
https://dl.doubtnut.com/l/_TZa5bb8w09Mh


24. A particle oscillates between the points x=40mm

and x=160mm with an acceleration a =k(100-x),where k

is a constant.The velocity of the particle is 8 m m/s

when =100 mm and is zero at both x=40 mm and

x=160mm.Determine (a)the value of k (b) the velocity

when x=120 mm.

Watch Video Solution

25. The car start from rest at x=0 and is subjected to

an acceleration shown by the a-s graph.Draw the v-s

https://dl.doubtnut.com/l/_TZa5bb8w09Mh
https://dl.doubtnut.com/l/_fMgc8kO097hH


graph and determine the time needed to travel 60 m. 

Watch Video Solution

26. Starting from rest at s=0,a boat travels in a

straight line with an acceleration on as shown by the

https://dl.doubtnut.com/l/_fMgc8kO097hH
https://dl.doubtnut.com/l/_CjkzbtKTtgjN


a-s graph. Determine the boat's speed at s=40,90 . 

Watch Video Solution

27. A particle leaves the origin with an initial velocity

 and a constant acceleration 

.Its velocity  and

position vector  when it reaches maximum 

coordinate are

Watch Video Solution

u = (3 î)m/s

a = ( − 1.0 î − 0.5ĵ)m/s2 v

r x

https://dl.doubtnut.com/l/_CjkzbtKTtgjN
https://dl.doubtnut.com/l/_Pb3PKYwLNWRX


Watch Video Solution

28. A particle  is moving in  plane with the

constant speed of  along the path 

. At time . When  is at the

origin, another particle  starts moving from origin

with constant acceleration is such a way that at time

 velocities of both the particles are found to

be equal. If sense of motion of  is clockwise,

calculate the average speed of  over �rst �ve

second.

Watch Video Solution

A xy

2πm/s

x2 + y2 + 120y = 0 t = 0 A

B

t = 5s

A

B

https://dl.doubtnut.com/l/_Pb3PKYwLNWRX
https://dl.doubtnut.com/l/_tpiA00KQhjcL


29. Figure shoes the distance -time graph of three

person A,B and C. 

(a)Which of the three travels the fastest? 

(b)Are the three persons ever at the same point on

the road? 

©how far has c travelled when B passes A? 

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


Question for descriptiv Answers

(d) how far has B travelled by the time it passes C? 

Watch Video Solution

https://dl.doubtnut.com/l/_nNdZUOFZIvTi
https://dl.doubtnut.com/l/_AhzMuxsFG0Jl


1. Three points are located at the vertices of an

equilateral triangle whose side equals a. They all start

moving simultaneously with velocity v constant in

modulus. With the �rst point heading continually for

the second, the second for the thrid ,and the thrid for

the �rst. How soon will the points converge ?

Watch Video Solution

2. A particle move so that its position vector varies

with time as . Find the  

a. initial velocity of the particle, 

b. angle between the position vector and velocity of

→
r = A cos ωtî + A sinωtĵ

https://dl.doubtnut.com/l/_AhzMuxsFG0Jl
https://dl.doubtnut.com/l/_zsvWRu1XArHm


the particle at any time, and 

c. speed at any instant.

Watch Video Solution

3. A train stopping at two stations 4 km apart takes 4

min on the journey from one of the station to the

other. Assuming that it �rst accelerates with a

uniform acceleration x and then that of uniform

retardation y, prove that 

Watch Video Solution

+ = 2.
1

x

1

y

https://dl.doubtnut.com/l/_zsvWRu1XArHm
https://dl.doubtnut.com/l/_BjszLVd2bnqd


4. The acceleration of particle varies with time as

shown.  

(a) Find an expression for velocity in terms of t. 

(b) Calculate the displacement of the particle in the

interval from  to  Assume that  at

Watch Video Solution

t = 2s t = 4s. v = 0

t = 0.

https://dl.doubtnut.com/l/_JtEjdWsfjMM3


5. A rocket is moving in a gravity free space with a

constant acceleration of  along +x direction

(see �gure). The length of a chamber inside the

rocket is 4 m. A ball is thrown from the left end of the

chamber in +x direction with a speed of 

from its right end relative to the rocket. The time in

seconds when the two balls hit each other is 

Watch Video Solution

2ms− 2

0.3ms− 1

https://dl.doubtnut.com/l/_Mpz7x0tQwT2T


6. From a tower of height H, a particle is thrown

vertically up with a speed V. The time taken by the

particle to hit the ground 3 tiem that taken by it to

reach the highest point of is path . Then �nd H.

Watch Video Solution

7. A particle starts from rest. Its acceleration (a)

versus time (t) graph is as shown in the �gure. The

https://dl.doubtnut.com/l/_UcGCbN5VBnVz
https://dl.doubtnut.com/l/_Kmsq2aiuYCL4


Short answer type question

maximum speed of the particle will be

Watch Video Solution

1. If the average velocity of an object is zero in some

time interval , what can you say about the

displacement of the object for that interval?

h id l i

https://dl.doubtnut.com/l/_Kmsq2aiuYCL4
https://dl.doubtnut.com/l/_MswrYIH0Y63x


Watch Video Solution

2. Can the instantaneous velocity of an object during

a time interval ever be greater in magnitude than

average celocity over the entire interval ? Can it be

less?

Watch Video Solution

3. Give examples for the particle where (a) the velocity

is in opposite direction to the acceleration (b)the

velocity of the particle is zero but is acceleration is

not zero.

W t h Vid S l ti

https://dl.doubtnut.com/l/_MswrYIH0Y63x
https://dl.doubtnut.com/l/_mMNbMZTZun04
https://dl.doubtnut.com/l/_eogObOc8uebW


Watch Video Solution

4. Can equation of Kinematics be used in a situation

where the acceleration varies in time?Can they be

used when acceleration is zero?

Watch Video Solution

5. A particle moves in a straight line with uniform

acceleration. Its velocity at time  is  and at

time  is  The average velocity of the particle

in this time interval is  . Is this statement

true or false?

Watch Video Solution

t = 0 v1

t = t v2.

v1 + v2

2

https://dl.doubtnut.com/l/_eogObOc8uebW
https://dl.doubtnut.com/l/_QRoVpOu1BECq
https://dl.doubtnut.com/l/_QzAmcd7kNIuc


Watch Video Solution

6. Show that tiem of ascent of a vertically projected

body is equal to time of descent.

Watch Video Solution

7. In case of an object vertically projected, show that

the speed of the object upon reaching the point of

projection is equal to speed of projection .

Watch Video Solution

https://dl.doubtnut.com/l/_QzAmcd7kNIuc
https://dl.doubtnut.com/l/_8dr43sbeRblp
https://dl.doubtnut.com/l/_VqLRZ1UdVqd6


8. Explain the terms , velocity and instantaneous

velocity. When are they equal?

Watch Video Solution

9. Can the velocity of an object be in a direction other

than the direction of acceleration of the object ?

Explain.

Watch Video Solution

10. A stone is thrown up in the air . It rises to a height

h and then returns to the thrower. For the time that

https://dl.doubtnut.com/l/_kc5eqcRMU7Q6
https://dl.doubtnut.com/l/_trzzru9JT3PB
https://dl.doubtnut.com/l/_a1HTjzSC57YJ


the stone is in air , sketch the following graphs : y

versus t, v versus t, a versus t.

Watch Video Solution

11. The �gure below shows four graphs of x versus

time,which graph shows a constant,positive ,non-zero

velocity? 

Watch Video Solution

https://dl.doubtnut.com/l/_a1HTjzSC57YJ
https://dl.doubtnut.com/l/_IzoQ5EbOtwMl


12. The refractive index of glass is 1.50 and the speed

of light in air is 3 x 108 ms-1 . Calculate the speed of

light in glass.

Watch Video Solution

13. Derive the equation of motion 

 using appropriate graph.

Watch Video Solution

x = v0t + at21

2

14. Represent graphically the motion of a body

starting from rest and moving with uniform

https://dl.doubtnut.com/l/_uAKq6xLVKz4P
https://dl.doubtnut.com/l/_CAXSFHPFHQH7
https://dl.doubtnut.com/l/_l7DgZ7zth0pC


acceleration both in terms of velocity -time and

displacement - time .

Watch Video Solution

15. Show that tiem of ascent of a vertically projected

body is equal to time of descent.

Watch Video Solution

16. For a stone what is the ratio of the distance

covered in its 1st, 3rd and 5th seconds of its free fall.

Watch Video Solution

https://dl.doubtnut.com/l/_l7DgZ7zth0pC
https://dl.doubtnut.com/l/_DQM5nLhz0wez
https://dl.doubtnut.com/l/_3aq5ACf8dW6P


very Short answer type question

1. Give two examples of the motion of big objects

where the object can be treated as a particle and

where it cannot be?

Watch Video Solution

2. The state of motion is realative .Explain?

Watch Video Solution

https://dl.doubtnut.com/l/_wFJl5kBG1uPJ
https://dl.doubtnut.com/l/_zhSiXMIdnR9F


3. Can an object have (1) a constant velocity even

through its speed is changing (2) a constant speed

even through its velocity is changing ?

Watch Video Solution

4. A uniform round object of mass , radius  and

moment of inertia about its centre of mass  has a

light, thin string wrapped several times around its

circumference. The free end of string is attaced to the

celling and the object is released from rest. Find the

acceleration of centre of the object and tension n the

string. [ Take ]

M R

Icm

= k
Icm

MR2

https://dl.doubtnut.com/l/_hA0TgEBY5QA6
https://dl.doubtnut.com/l/_iE3yoBO8bXnk


Watch Video Solution

5. How is average velocity di�erent from

instantaneous velocity ?

Watch Video Solution

6. Give an example of a motion for which both the

acceleration and velocity are negative?

Watch Video Solution

https://dl.doubtnut.com/l/_iE3yoBO8bXnk
https://dl.doubtnut.com/l/_kQaOzZRIpGH0
https://dl.doubtnut.com/l/_0s6DA8uy3i3F


7. "Speed of a particle can be negative",Is thi

statement correct?.If not why?'

Watch Video Solution

8. Can a body in free fall be in equilibrium ?Explain?

Watch Video Solution

9. Name the situation where the speed of an object is

constant while the velocity Is not?

Watch Video Solution

https://dl.doubtnut.com/l/_Ym6M6jxKa6qr
https://dl.doubtnut.com/l/_9aXAwMYKLmho
https://dl.doubtnut.com/l/_csHc0ASckvGr


10. Under what condition is the magnitude of the

average velocity of a particle moving in onbe

dimension smaller than the average speed over same

time interval?

Watch Video Solution

11. Is it possible that the average velocity for some

interval may be zero although the average velocity

for a shorter interval included in the �rst interval is

not zero?

Watch Video Solution

https://dl.doubtnut.com/l/_mU3fWOHrYoDc
https://dl.doubtnut.com/l/_wtitA5ouefYv
https://dl.doubtnut.com/l/_dqEI3XwR9KPa


12. The acceleration due to gravity is always down

word i.e., along the -ve y direction can be choose this

direction as the positive direction for the

acceleration due to gravity

Watch Video Solution

13. Can an object accelerate if is speed is constant?

Watch Video Solution

14. Can an object accelerate If its velocity is constant?

Watch Video Solution

https://dl.doubtnut.com/l/_dqEI3XwR9KPa
https://dl.doubtnut.com/l/_j8g9bEJJqFpp
https://dl.doubtnut.com/l/_AoXGm2HicKE1


SOLVED PROBLEMS BASED ON KINEMATICAL EQUATIONS

15. Can a particle have a constant velocity and varying

speed ?

Watch Video Solution

1. A particle is at x=+5 m at t=0, 

x=-7m at t=6 s and x =+2 at t=10s.Find the averahe

velocity of the particle during the intervals 

(a)t=0 to t=6s 

https://dl.doubtnut.com/l/_AoXGm2HicKE1
https://dl.doubtnut.com/l/_VPwBJlCJ4tNw
https://dl.doubtnut.com/l/_RSxfe3i58VzH


(b)t=6s to t=10s, 

(c)t=0 to t=10 s.

Watch Video Solution

2. A particle transversed half of the distance with a

velocity of V0. The remaining parts of the distance

was covered with velocity , for half of the time and

with V2 for other half of the time. Find the mean

velocity of the particle averaged and the whole time

of motion.

Watch Video Solution

Vl

https://dl.doubtnut.com/l/_RSxfe3i58VzH
https://dl.doubtnut.com/l/_JQ7dLPPDjDjG


3. Two parallel rail tracks run north-south Train 

moves north with a speed of  and train 

moves south with a speed of . What is the  

a. relative velocity of  with respect to ? 

b. relative velocity of a monkey running on the roof of

the train  against its motion (with its velocity of

 with respect to the train  ) as observed by

a man standing on the ground?

Watch Video Solution

A

54kmh− 1 B

90kmh− 1

B A

A

18kmh1 A

4. The displacement of x of a particle at the instant

when its velocity v is given by . Find itsv = √3x + 16

https://dl.doubtnut.com/l/_oNPAH1CN2Pnc
https://dl.doubtnut.com/l/_wh6k5hZo8CTD


acceleration and initial velocity.

Watch Video Solution

5. If =2+0.4n �nd initial velocity and acceleration

Watch Video Solution

Sn

6. A body starts from rest and moves with uniform

acceleration of  for 8 seconds. From that

times the acceleration ceases. Find the distance

covered in 12s starting from rest.

Watch Video Solution

5ms− 2

https://dl.doubtnut.com/l/_wh6k5hZo8CTD
https://dl.doubtnut.com/l/_on2xXeSkRT6n
https://dl.doubtnut.com/l/_IeL2ZejTEF6f


7. The two ends of a train moving with uniform

acceleration pass a certain point with velocity u and v.

Find the velocity with which the middle point of the

train passes the same point.

Watch Video Solution

8. A driver having a de�nite reaction time is capable

of stopping his car over a distance of 30 m on seeing

a red tra�c signal, when the speed of the car is 72

km/hr andover a distance of 10 m when the speed is

36 km/hr. Find the distance over which he can stop

the car if it were running at a speed of 54 km/hr.

https://dl.doubtnut.com/l/_gPNVBXtDm0Ww
https://dl.doubtnut.com/l/_Ulp8YFEgmbhh


Assume that his reaction time and the deceleration

of the car remains same in all the three cases.

Watch Video Solution

9. The speed of a train is reduced from 60km/h to 15

km/h, while it travels a distance of 450m. If the

retardation is uniform, �nd how much further it will

travel before coming to rest?

Watch Video Solution

10. A bullet loses  of its velocity in passing

through a plank. What is the least number of plank

1/20

https://dl.doubtnut.com/l/_Ulp8YFEgmbhh
https://dl.doubtnut.com/l/_AsjBm8RIy8Qr
https://dl.doubtnut.com/l/_vUuKx12knUUr


required to stop the bullet .

Watch Video Solution

11. A body covers 100 cm in �rst 2 seconds and 128 cm

in the next four seconds moving with constant

acceleration. Find the velocity of the body at the end

of 8 sec ?

Watch Video Solution

12. A car is moving with a velocity of 20 m/s. The

driver sees a stationary truck ahead at a distance of

100 m. After some reaction time  the brakes areΔt

https://dl.doubtnut.com/l/_vUuKx12knUUr
https://dl.doubtnut.com/l/_dguiJSptjtDP
https://dl.doubtnut.com/l/_XVDfOg1iIbbE


applied producing a retardation of ? What is

the maximum reaction time to avoid collision ?

Watch Video Solution

4m/s2

13. A bus starting from rest, accelerates at the rate of

f through a distance S, then continues at constant

speed for time t and declerates at the rate f/2 to

come to rest. If the total distance travelled is 15 S

then S =

Watch Video Solution

https://dl.doubtnut.com/l/_XVDfOg1iIbbE
https://dl.doubtnut.com/l/_jGbW5evKmKFP


14. A driver can stop his car from the red signal at a

distance of 20 m when he is driving at 36 kmph and

41.25 m when he is driving at 54 kmph. Find his

reaction time.

Watch Video Solution

15. A car starts from rest and moves with uniform

acceleration 'a', At the same instant from the same

point a bike crosses with a uniform velocity 'u'. When

and where will they meet ? What is the velocity of car

with respect to the bike at the time of meeting?

Watch Video Solution

https://dl.doubtnut.com/l/_Pz2rfKlRjYoR
https://dl.doubtnut.com/l/_7IqHBL8i5fNY


16. Two bodies start moving in the same straight line

at the same instant of time from the same origin. The

�rst body moves with a constant velocity of ,

and the second starts from rest with a constant

acceleration of .Find the time that elapses

before the second catches the �rst body. Find the

also the greatest distance between them prior to it

and time at which this occurs.

Watch Video Solution

40ms− 1

4ms− 2

https://dl.doubtnut.com/l/_7IqHBL8i5fNY
https://dl.doubtnut.com/l/_8aoQJx1sjsU5


17. Two trains one travelling at 54 kmph and the other

at 72 kmph are headed towards one an other along a

straight track. When they are  km apart, both

drivers simultaneously see the other train and apply

their brakes. If each train is decelerated at the rate of

 , will there be collision ?

Watch Video Solution

1

2

1ms− 2

18. In a car race, car A takes time t less than car B and

passes thre �nishing point with a velocity v more

than the velocity with which car B passes the point.

Assuming that the cars start from rest and travel

https://dl.doubtnut.com/l/_QswZpcRISgUZ
https://dl.doubtnut.com/l/_9cnDDI8ZlU6X


PROBLEM BASED ON GRAPHS

with Constant accelerations a1 and a2, show that

.

Watch Video Solution

= √a1a2
v

t

19. A particle moving along a straight line with initial

velocity u and acceleration a continuous its motion

for n seconds. What is the distance covered by it in

the last nth second?

Watch Video Solution

https://dl.doubtnut.com/l/_9cnDDI8ZlU6X
https://dl.doubtnut.com/l/_NYsQlfIGS8Be
https://dl.doubtnut.com/l/_UFP8BPAoYlrV


1. A bus 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, evaluate. 

(a)the maximum velocity achieved and (b)the total

distance travelled graphically.

Watch Video Solution

α

β

2.  is a parallelogram and  are the

centroids of triangles  respectively,

then  

(a)  

(b)  

ABCD E and F

ABD and BCD

EF =

AE

BE

https://dl.doubtnut.com/l/_UFP8BPAoYlrV
https://dl.doubtnut.com/l/_JcshZXN4K0FQ


(c)  

(d) 

Watch Video Solution

CE

DE

3. Velocity-time graph for the motion of a certain

body is shown in �g.Explain the nature of this motion

.Find the initial velocity and acceleration and write

the equation for the variation of displacement with

time.What happens to the moving body at point B?

How will the body move after this moment?

Watch Video Solution

https://dl.doubtnut.com/l/_JcshZXN4K0FQ
https://dl.doubtnut.com/l/_6FmYgOJPcYes


4. The graphs in (i) and (ii) show the S-t graph and V -

t graph of a body. Are the motions shown in the

graphs represented by OAB the same ? 

Watch Video Solution

https://dl.doubtnut.com/l/_st7IKxX3Ox7j


5. A body starts from rest and travels a distance 

with uniform acceleration, then moves uniformly a

distance  uniformly , and �nally comes to rest after

moving further  under uniform retardation. The

ratio of the average velocity to maximum velocity is.

Watch Video Solution

S

2S

5S

6. Figure given here shows the displacement time

graph for a particle. Is it practically possible ? Explain.

https://dl.doubtnut.com/l/_kaZZVV44bAIM
https://dl.doubtnut.com/l/_KNSUIowPamYd


Watch Video Solution

7. Figure given here shows the variation of velocity of

a particle with time. 

https://dl.doubtnut.com/l/_KNSUIowPamYd
https://dl.doubtnut.com/l/_1nlWGiZjMfWS


Find the displacement. ,

Watch Video Solution

8. The velocity-time graph of a body moving in a

straight line is shown in Fig. Find the displacement

https://dl.doubtnut.com/l/_1nlWGiZjMfWS
https://dl.doubtnut.com/l/_iczKWYhktHEZ


and distance travelled by the body in 10 sec. 

Watch Video Solution

9. The displacement-time graphs of two particles P

and Q are as shown in the �gure. The ratio of their

https://dl.doubtnut.com/l/_iczKWYhktHEZ
https://dl.doubtnut.com/l/_wJkKQt8pUsWe


velocities  and  will be  

Watch Video Solution

VP VQ

10. The a -t graph is shown in the �gure. The

maximum velocity attained by the body from rest will

https://dl.doubtnut.com/l/_wJkKQt8pUsWe
https://dl.doubtnut.com/l/_o7Irk1Z5Rtn3


be 

Watch Video Solution

11. Figure 3.21 shows the  plot of one-

dimensional motion of a particle. Is it correct to say

from the graph that the particle moves in a straight

line for  and on a parabolic path for  ? If

not, suggest a suitable physical context for this

x − t

t < 0 t > 0

https://dl.doubtnut.com/l/_o7Irk1Z5Rtn3
https://dl.doubtnut.com/l/_OUvzKbTNRAjD


graph. 

Watch Video Solution

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


12.  

A block of mass M is kept in elevator (lift) which starts

moving upward with constant acceleration b as

shown in �gure. Initially elevator at rest. The block is

observed by two observers A and B for a time interval

 to . Observer B is at rest with respect to

elevator and observer A is standing on the ground. 

t = 0 t = T

https://dl.doubtnut.com/l/_upaqLPHj2wX8


PROBLEM BASED ON CALCULUS

Q. The observer A �nds that the work done by gravity

on the block is

Watch Video Solution

1. The motion of a particle along a straight line is

described by the function  in SI

units. Find the velocity, acceleration, at t = 2s, and the

average velocity during  second.

Watch Video Solution

s = 6 + 4t2 − t4

3rd

https://dl.doubtnut.com/l/_upaqLPHj2wX8
https://dl.doubtnut.com/l/_bb3WicLRiGvK
https://dl.doubtnut.com/l/_2XeczCds8dWA


2. A particle moves according to the equation

, where will be the particle come to the

rest for the �rst time

Watch Video Solution

t = √x + 3

3. The velocity of a particle moving in the positive

direction of the X-axis varies as  where K is

a positive constant. Draw V-t graph.

Watch Video Solution

V = K√S

4. A point moves rectilinearly with deceleration

whose modulus depends on the velocity v of the

https://dl.doubtnut.com/l/_2XeczCds8dWA
https://dl.doubtnut.com/l/_ZFL9EBZ3mENl
https://dl.doubtnut.com/l/_0qiZzFvKxLBB


particle as , where k is a positive constant.

At the initial moment the velocity of the point is

equal to . What distance will it take to cover that

distance?

Watch Video Solution

α = k√v

V0

5. Two bodies begin to fall freely from the same

height but the second falls T second after the �rst.

The time (after which the �rst body begins to fall)

when the distance between the bodies equals L is:

Watch Video Solution

https://dl.doubtnut.com/l/_0qiZzFvKxLBB
https://dl.doubtnut.com/l/_bRSVubW7L2o1


6. For a freely falling body, Find the ratio of the times

taken to fall successive equal distances.

Watch Video Solution

7. A ball of mass is thrown vertically upwards by

applying a force by hand. If the hand moves while

applying the force and the ball goes up to height

further, �nd the magnitude of the force. (Take

)

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_ztuV8zHKsVUq
https://dl.doubtnut.com/l/_7BaphrFzmi7T


8. If a freely falling body covers half of its total

distance in the last second of its journey, Find its

time of fall.

Watch Video Solution

9. 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 downwards with acceleration g and

return back to ground. Plot velocity-time and

4m/s2

5s

https://dl.doubtnut.com/l/_zEItBWh9UKHb
https://dl.doubtnut.com/l/_DeJc5onTKICf


displacement -time graphs for the complete journey.

Take 

Watch Video Solution

g = 10m/s2.

10. A ball is thrown upward with an ini tial velocity of

. After how much time will it return ? Draw

velocity - time graph for the ball and �nd from the

graph (i) the maximum height attained by the ball

and (ii) height of the ball after 15 s. Take 

.

Watch Video Solution

100ms − 1

g = 10ms− 2

https://dl.doubtnut.com/l/_DeJc5onTKICf
https://dl.doubtnut.com/l/_UG0A5uNlanFz


11. Ball  dropped from the top of a building. A the

same instant ball  is thrown vertically upwards from

the ground. When the balls collide, they are moving

in opposite directions and the speed of  is twice the

speed of . At what fraction of the height of the

building did the collision occur?

Watch Video Solution

A

B

A

B

12. A stone is allowed to fall from the top of a tower

300 m height and at the same time another stone is

projected vertically up from the ground with a

https://dl.doubtnut.com/l/_dpdyLg5MxOzf
https://dl.doubtnut.com/l/_meUjcnp0y2m4


velocity  . Find when and where the two

stones meet ?

Watch Video Solution

100ms− 1

13. An object falls from a bridge which is 45 m above

the water. It falls directly into a small row - boat

moving with constant velocity that was 12m from the

point of impact when the object was released. What

was the speed of the boat ?

Watch Video Solution

https://dl.doubtnut.com/l/_meUjcnp0y2m4
https://dl.doubtnut.com/l/_fIPtbC02ucqe


14. If an object reaches a maximum vertical height of

23.0 m when thrown vertically upward on earth how

high would it travel on the moon where the

acceleration due to gravity is about one sixth that on

the earth ? Assume that initial velocity is the same.

Watch Video Solution

15. Drop of water fall at regular intervals from roof of

a building of height (H=16 m), the �rst drop striking

the ground at the same moment as the �fth drop

falls from the roof. The distances between separate

drops in air as the �rst drop reaches the ground are.

https://dl.doubtnut.com/l/_Lmwqozfl41hA
https://dl.doubtnut.com/l/_dlYNIJGvLgU7


Watch Video Solution

16. Two balls are dropped to the ground from

di�erent heights. One ball is dropped 2s after the

other, but both strike the ground at the same time 5s

after the Ist is dropped. 

(a) What is the di�erence in the heights from which

they were dropped ? 

(b) From what height was the �rst ball dropped?

Watch Video Solution

https://dl.doubtnut.com/l/_dlYNIJGvLgU7
https://dl.doubtnut.com/l/_ySzTjWMrF6sC


17. An elevator ascends with an upward acceleration

of . At the instant its upward speed is 3

m/sec a loose bolt 5m high from the �oor drops from

the ceiling of the elevator. Find the time until the bolt

strikes the �oor and the displacement it has fallen

Watch Video Solution

0.2m/s2

18. A body falls freely from a height of 125m

 after 2 sec gravity ceases to act Find

the time taken by it to reach the ground?

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_pF8U6I0MIFkl
https://dl.doubtnut.com/l/_NszhFSzFI4Bb
https://dl.doubtnut.com/l/_FsF1hwzNH55y


19. A parachutist drops freely from an aeroplane for

10 seconds before the parachute opens out. Then he

descends with a net retardation of . His

velocity when he reaches the ground is 8 m/sec. Find

the height at which he gets out of the aeroplane ?

Watch Video Solution

2m/sec2

20. A stone is dropped into a well and the sound of

splash is heard after 5.3 sec. If the water is at a depth

of 122.5 m from the ground, the velocity of sound in

air is

Watch Video Solution

https://dl.doubtnut.com/l/_FsF1hwzNH55y
https://dl.doubtnut.com/l/_4x93F0iS3BHW


21. A body is thrown vertically up with a velocity of

100 m/s and another one is thrown 4 sec after the

�rst one. How long after the �rst one is thrown will

they meet?

Watch Video Solution

22. A ball is thrown vertically upward with a velocity

'u' from the balloon descending with velocity v. After

what time, the ball will pass by the balloon ?

Watch Video Solution

https://dl.doubtnut.com/l/_4x93F0iS3BHW
https://dl.doubtnut.com/l/_7Z0x0ofjcvKP
https://dl.doubtnut.com/l/_NDmMos2FWO5p
https://dl.doubtnut.com/l/_1ZW3XB3Ulobg


23. A ball dropped from the 9th story of a multi -

storeyed building reaches the ground in 3 second. In

the �rst second of its free fall, it passes through

storeys, where n is equal to ( Take )

Watch Video Solution

g = 10ms− 2

24. A stone is dropped into water from a bridge 44.1

m above the water. Another stone is thrown vertically

downward 1 s later. Both strike the water

simultaneously. What was the initial speed of the

second stone?

Watch Video Solution

https://dl.doubtnut.com/l/_1ZW3XB3Ulobg
https://dl.doubtnut.com/l/_7x8GkX131mGX


25. A ball is dropped from the top of a building. It

takes 0.5s to fall past the 3m length of a window

some distance from the top of the building. If the

velocity of the ball at the top and at the bottom of

the window are  and  respectively then VT VB VT + VB

https://dl.doubtnut.com/l/_7x8GkX131mGX
https://dl.doubtnut.com/l/_cNWsRHFBJdyM


=? 

Watch Video Solution

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


26. 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 25.0 m from the ground. (a) How high will the ball

rise ? and (b) how long will it be before the ball hits

20ms− 1

https://dl.doubtnut.com/l/_a6r9PUHgCmvc


the ground? Take  

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_a6r9PUHgCmvc


27. A balloon starts from rest from the ground and

moves with uniform acceleration g/8. When it reaches

a height h a ball is dropped from it. Find the time

taken by the ball to reach the ground. 

Watch Video Solution

https://dl.doubtnut.com/l/_m2yl6y69rG8l


EXERCISE-IA

28. A body is projected vertically up with velocity u

from a tower. It reaches the ground with velocity nu.

The height of the tower is 

Watch Video Solution

H = (n2 − 1)
u2

2g

1. A particle starts from the origin, goes along x-axis

to the point (10 m, 0) and then returns along. The

same line to the point (-10 m, 0). The distance and

displacement of the particle during the trip are

https://dl.doubtnut.com/l/_m2yl6y69rG8l
https://dl.doubtnut.com/l/_CYlj7HdJtOez
https://dl.doubtnut.com/l/_cSZuYsSHOqHX


A. 60m,-20m

B. 40m,-40m

C. 40m,40m

D. 80m,40m

Answer: A

Watch Video Solution

2. The muerical value of the ratio of average velocity

to average speed is.

A. Unity

https://dl.doubtnut.com/l/_cSZuYsSHOqHX
https://dl.doubtnut.com/l/_ERzPXu3kt9b4


B. unity or less then 1

C. unity or more

D. less then unity

Answer: B

Watch Video Solution

3. A person travelling on a straight line moves with a

uniform velocity  for a distance x and with a

uniform velocity  for the next equal distance. The

average velocity v is given by

A. 

v1

v2

v =
v1 + v2

2

https://dl.doubtnut.com/l/_ERzPXu3kt9b4
https://dl.doubtnut.com/l/_VGA4NLBEK3o4


B. 

C. 

D. 

Answer: C

Watch Video Solution

v = √v1v2

= +
2

v

1

v1

1

v2

= +
1

v

1

v +1

1

v2

4. A lift is coming from 8th �oor and is just about to

reach 4th �oor. Taking ground �oor as origin and

positive direction upwards for all quantities, which

one of the following is correct ?

A. x < 0, v < 0, a > 0

https://dl.doubtnut.com/l/_VGA4NLBEK3o4
https://dl.doubtnut.com/l/_eufURpoKc6lj


B. 

C. 

D. 

Answer: A

Watch Video Solution

x > 0, 0c < 0, a < 0

x > 0, v < a > 0

x > 0, v > 0, a < 0

5. The correct statement from the following is

A. A body having zero velocity will not necessarily

have zero acceleration.

https://dl.doubtnut.com/l/_eufURpoKc6lj
https://dl.doubtnut.com/l/_qBy1OCRrw8l9


B. A body having zero velocity will necessarily have

zero acceleration.

C. A body havinf uniform speed can have only

uniform acceleration.

D. A body having nonuniform velocity will have

zero acceleration.

Answer: A

Watch Video Solution

6. Which of following statements is incorrect?

https://dl.doubtnut.com/l/_qBy1OCRrw8l9
https://dl.doubtnut.com/l/_LNRvHaeZAiGk


A. Path length is a scalr quantity whereas

displacement is a vector quantity

B. The magnitude of displacement is always equal

to the path length traversed by an object over a

given time interval

C. The displacement depends only on the end

points whereas path length depends on the

actual path followed.

D. The path length is always positive whereas

displacement can be positive,negative and zero.

Answer: B

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


Watch Video Solution

7. The displacement of a particle starts from rest is

proportional to the square of time, then the particle

travels with

A. Uniform acceleration

B. Uniform velocity

C. Increasing acceleration

D. Decreasing velocity

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LNRvHaeZAiGk
https://dl.doubtnut.com/l/_qN13cbP9z2NE


8. Acceleration of a particle change when

A. Direction of velocity changes

B. Magnitude of velocity changes

C. Either of above

D. Speed is constant

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qN13cbP9z2NE
https://dl.doubtnut.com/l/_3WgfcEhsEpWp


9. What determines the nature of the path followed

by the particle

A. Speed

B. Velocity

C. Acceleration

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ewetbDHvT3Ix


10. The position-time (x-t) graphs for two children 

and  returning from their school  to their homes

 and , respectively, are shown in . Choose the

correct entries in the brackets 

. 

a.  Iives closer to school than . 

b.  starts from the school earlier than .

c.  walks faster than .  

A

B O

P Q

(A/B) (B/A)

(A/B) (B/A)

(A/B) (B/A)

https://dl.doubtnut.com/l/_1yvlZbIeMwSt


d.  and  reach home at the (same//di�ernt) time. 

e. (A//B) overtakes on the road (once//twice).

A. A lives closer to the school than B.

B. A starts from the school earlier than B.

C. A walks faster than B.

D. A and B reach home at the same time.

Answer: C

Watch Video Solution

A B

11. At time t = 0, two bodies A and B at the same

point. A moves with constant velocity  and B startsυ

https://dl.doubtnut.com/l/_1yvlZbIeMwSt
https://dl.doubtnut.com/l/_TZVW8stTRdV8


from rest and moves with constant acceleration.

Relative velocity of B w.r.t. A when the bodies meet

each other is

A. V/2

B. V/3

C. V

D. 2V

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_TZVW8stTRdV8


12. Two bodies of di�erent masses are dropped

simultaneously from the top of a tower. If air

resistance is same on both of them,

A. The hevier body reaches the ground earlier

B. The lighter body reaches the ground earlier

C. Both reach the ground simultaneously

D. Cannot be decided

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_YdVJ4WYAessU


13. 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 on 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/_sbkqEj2zjnto


14. Two bodies of di�erent masses are dropped

simultaneously from the top of a tower. If air

resistance is same on both of them,

A. the heavier body reaches the ground earlier

B. the lighter body reaches the ground earlier

C. Both reach the ground simultaneously

D. Cannot be decided

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_sbkqEj2zjnto
https://dl.doubtnut.com/l/_2Gm0Ol6705rA
https://dl.doubtnut.com/l/_zIWcXqA1l3zi


15. The acceleration of a moving body can be found

from

A. Area under velocity-time graph

B. Area unfer distance-time graph

C. Slope of the velocity -time graph

D. Slope of distance -time graph

Answer: C

Watch Video Solution

16. A body falls freely from a height 'h' its average

velocity when it reaches earth is

https://dl.doubtnut.com/l/_zIWcXqA1l3zi
https://dl.doubtnut.com/l/_QhMNdgCcRkhi


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√gh

√
gh

2

√2gh

g√h

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


17.  

System is shown in the �gure. Velocity of sphere A is 9

. Find the speed of sphere B.

A. A,B are true

B. A,B are false

C. A true ,B false

D. A false ,B true

Answer: C

m

s

https://dl.doubtnut.com/l/_lGNJBYl5oNVe


Watch Video Solution

18. For a moving body at any instant of time

A. IF the body is not moving.the acceleration is

necessarily zero.

B. If the body is slowing,the retarding is negative .

C. If the body is slowing,the distance is negative.

D. If displacement ,velocity and acceleration at

that instant are known,we can �nd the

displacement at any given time in future.

Answer: D

https://dl.doubtnut.com/l/_lGNJBYl5oNVe
https://dl.doubtnut.com/l/_dVTfog7WQ5Un


Watch Video Solution

19. A body falls freely from a height 'h' after two

seconds if accelaration due to gravity is reversed the

body

A. Continues to fall down

B. Falls down with retatdation & goes up again

with acceleration after some time

C. Falls down with uniform velocity

D. Raises up with acceleration

Answer: B

https://dl.doubtnut.com/l/_dVTfog7WQ5Un
https://dl.doubtnut.com/l/_SfRMrYnDRTlC


Watch Video Solution

20. A body falls freely from a height 'h' after two

seconds if we assume that gravity disappears the

body

A. Continues to fall down with uniform velocity

B. Falls down with acceleration

C. Falls down & �oats

D. Falls down with declaration

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SfRMrYnDRTlC
https://dl.doubtnut.com/l/_fyQetISOU8dO


21. In the case of a body freely falling from small

height

A. the changes of position are equal in equal

intervals of time

B. The changes of velocity are equal in unequal

intervals of time

C. the changes of acceleration is zero in eqaul or

unequal intervals of time

D. None

Answer: C

https://dl.doubtnut.com/l/_fyQetISOU8dO
https://dl.doubtnut.com/l/_Qfro2c6AvDzQ


Watch Video Solution

22. A hydrogen balloon released on the moon from a

height will

A. Move up with accelration 9.8 ms-2

B. Move down with acceleration 9.8 ms-2

C. Move down with acceleration 

D. neither move up nor move down

Answer: C

Watch Video Solution

ms− 29.8

6

https://dl.doubtnut.com/l/_Qfro2c6AvDzQ
https://dl.doubtnut.com/l/_sumFSb54DLUx
https://dl.doubtnut.com/l/_V7TWh50R8xRi


23. A freely falling body traveled xm in  second

distance travelled in  second is

A. x

B. x+g

C. x-g

D. 2x+3g

Answer: C

Watch Video Solution

nth

n − 1th

https://dl.doubtnut.com/l/_V7TWh50R8xRi


24. A body is projected up with a velocity 

after one second if accelaration due to gravity

disappears then body

A. Floats in air

B. Continue to move up with constant velocity

C. Continue to move up with acceleration

D. Goes up and falls down

Answer: B

Watch Video Solution

50ms − 1

https://dl.doubtnut.com/l/_YERqwHmq7vVm


25. A body falls freely from a height 'h' after two

seconds if accelaration due to gravity is reversed the

body

A. Continues to fall down

B. Falls down witgh retardation & goes up again

with acceleration after some time

C. Falls down with uniform velocity

D. Raises up with acceleration

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UcSoA7HRYMPe
https://dl.doubtnut.com/l/_sKISJIwPlrOL


26. A stone is released from an elevator going up with

an acceleration a. The acceleration of the stone after

the release is

A. a upward

B. (g-a) upward

C. (g-a) downward

D. g downward

Answer: D

Watch Video Solution

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


27. From the top of a tower body A is thrown up

vertically with velocity u and another body B is

thrown vertically down with the same velocity u.If 

and  are their velocities when they reach the

ground and  and  are their times of �ight ,then

A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

VA

VB

tA tB

VA = VB tA = tB

VA > VB tA > tB

VA = VB tA > tB

VA < VB tA < tB

https://dl.doubtnut.com/l/_ArI4iTEgWdVC


28. At the maximum height of a body thrown

vertically up

A. Velocity is not zero but acceleration is zero

B. Acceleration is not zeto but velocity is zero

C. Both acceleration and velocity are zero

D. Both acceleration and velocity are not zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ArI4iTEgWdVC
https://dl.doubtnut.com/l/_MgWm9fZjcruS


29. Following are four di�erent relations about

displacement, velocity and acceleration for the

motion of a particle in general. Choose the incorrect

one (s). 

(a)  

(b)   

(c)   

(d)

A. a and b

B. a and d

C. b and c

D. a and c

vav = [v(t1) + v(t2)]
1

2

vav =
r(t2) − r(t1)

t2 − t1

r = (v(t2) − v(t1))(t2 − t1)
1

2

aav =
v(t2) − v(t1)

t2 − t1

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


Answer: D

Watch Video Solution

30. A body thrown vertically up with velocity u

reaches the maximum height h after T seconds.

Which of the following statements is true ?

A. At a height  from the ground its velocity is 

B. At a time T its velocity is u

C. At a time 2T its velocity is u directed

downwards

D. None of the above

h

2
u

2

https://dl.doubtnut.com/l/_mwcnYdIKWHZW
https://dl.doubtnut.com/l/_fARq7RWLKMhP


Answer: C

Watch Video Solution

31. A balloon rases up with uniform velocity 'u'. A body

is dropped from ballon. The time of descent for the

body is given by is

A. 

B. 

C. 

D. 

Answer: C

√2h
g

h = ut + ft21

2

h = − ut + gt21

2

−h = ut + gt21

2

https://dl.doubtnut.com/l/_fARq7RWLKMhP
https://dl.doubtnut.com/l/_SyNM6g0CbCq8


Watch Video Solution

32. In the above problem if body is thrown down with

velocity 'u' the equation for the descent time is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h = gt21

2

h = ut + gt21

2

−h = − ut + gt21

2

−h = − ut + gt21

2

https://dl.doubtnut.com/l/_SyNM6g0CbCq8
https://dl.doubtnut.com/l/_W0Sx3Hymj1wP
https://dl.doubtnut.com/l/_ZWj01ckS7vNU


33. The displacement of a particle as a function of

time is shown in the �gure. The �gure shows that 

A. The particle starts with certain velocity but the

motion is retarded and �nally the particle stops

B. The velocity of the particle is constant

throughout

https://dl.doubtnut.com/l/_ZWj01ckS7vNU


C. The acceleration of the particle is constant

throughout

D. The particle starts with constast velocity,then

motion is accelerated and �nally the particle

moves with another constant velocity.

Answer: A

Watch Video Solution

34. From the top of a tower two bodies are projected

with the same initial speed of , �rst body

vertically upwards and second body vertically

40ms − 1

https://dl.doubtnut.com/l/_ZWj01ckS7vNU
https://dl.doubtnut.com/l/_3PCXqnbOS6jR


downwards. A third body is freely released from the

top of the tower. If their respective times of �ights

are  and  identify the correct descending

order of the times of �ights

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1, T2 T3

T1, T2, T3

T2, T3, T1

T2, T1, T3

T1, T3, T2

https://dl.doubtnut.com/l/_3PCXqnbOS6jR


35. The velocity-time graph of a particle in one-

dimensional motion is shown in the �gure. Which of

the following formulae is correct for describing the

motion of the particle over the time interval  to ?  

A. 

B. 

t1 t2

x(t2) = x(t1) + v(t1)(t2 − t1) + ( )a(ta − t1)21

2

v(t2) = v(t1) + a(t2 − t1)

https://dl.doubtnut.com/l/_UBl1uoAn3DMm


C. 

D. 

Answer: D

Watch Video Solution

vaverage =
(x(t2) + x(t1))

t2 − t1

aaverage =
(v(t2) − v(t1))

t2 − t1

36. Which of the following options is correct for the

object having a straight line motion represented by

https://dl.doubtnut.com/l/_UBl1uoAn3DMm
https://dl.doubtnut.com/l/_cB4ByYT101BL


the following graph ? 

A. The object moves with constantly increasing

velocity from O to A then it moves with

constant velocity.

B. Velocity of the object increases uniformly.

C. Average velocity is zero.

https://dl.doubtnut.com/l/_cB4ByYT101BL


D. The graph shown is impossible.

Answer: C

Watch Video Solution

37. A uniformaly moving cricket ball is turned back by

hitting it with a bat for a very shor time interval.

Show the variation of its acceleration with time (Take

acceleration in the backward direction as positive).

A. 

https://dl.doubtnut.com/l/_cB4ByYT101BL
https://dl.doubtnut.com/l/_OHBsTeumsAaz


B. 

C. 

D. 

Answer: A

Watch Video Solution

38. A ball is thrown vertically upwards. Which of the

following graph/graphs represent velocity-time graph

https://dl.doubtnut.com/l/_OHBsTeumsAaz
https://dl.doubtnut.com/l/_A8IbyQgV5DnD


of the ball during its �ight (air resistance is

neglected) 

A. A

B. B

C. C

D. D

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_A8IbyQgV5DnD


39. The graph between the displacement x and time t

for a particle moving in a straigh lin ais shown in

�gure. During the internal OA,AB,BC and CD, the

acceleration of the particle is: 

https://dl.doubtnut.com/l/_A8IbyQgV5DnD
https://dl.doubtnut.com/l/_2ZamG3ISJwD5


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

OA AB BC CD

+ 0 + +

OA AB BC CD

− 0 + 0

OA AB BC CD

− 0 − +

OA AB BC CD

− 0 − 0

https://dl.doubtnut.com/l/_2ZamG3ISJwD5


40. The x-t graph shown in �gure represents. 

A. Constant velocity

B. Velocity of the body is continuously changing.

C. Instantaneous velocity

D. The body travels with constant speed up to

time  and then stops

Answer: D

t1

https://dl.doubtnut.com/l/_UoC0MigVXL5w


Watch Video Solution

41. Figures (i) and (ii) below show the displacement -

time graphs of two particles moving along the x-axis.

We can say that 

A. Both the particles are having a uniformly

retarted motion.

B. Both the particles are having a uniformly

accelerated motion while particle (ii) is having a

https://dl.doubtnut.com/l/_UoC0MigVXL5w
https://dl.doubtnut.com/l/_XTuBAn7wkB0r


uniformly retarded motion.

C. Particle (i) is having a uniformly retarded

motion while particle (ii) is having a uniformly

retarted motion.

D. Particle (i) is having a uniformly retarded

motion while particle (ii) is having a uniformly

accelerated motion.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_XTuBAn7wkB0r


42. The displacement-time graph of moving particle is

shown below 

 

The instantaneous velocity of the particle is negative

at the point

A. D

B. F

C. C

https://dl.doubtnut.com/l/_4ir9QTnIIQxA


D. E

Answer: D

Watch Video Solution

43. An object is moving with a uniform acceleration

which is parallel to its instantaneous direction of

motion. The displacement velocity (v) graph of this

object is

A. 

https://dl.doubtnut.com/l/_4ir9QTnIIQxA
https://dl.doubtnut.com/l/_UB7Yej9M6H7G


B. 

C. 

D. 

Answer: C

Watch Video Solution

44. Which of the following graph represents uniform

motion

https://dl.doubtnut.com/l/_UB7Yej9M6H7G
https://dl.doubtnut.com/l/_AecYqpfrYDxX


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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


45. Which of the following velocity-time graphs shows

a realistic situation for a body motion?

A. 

B. 

C. 

D. 

Answer: B

h id l i

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


Watch Video Solution

46. 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

https://dl.doubtnut.com/l/_ZxNBUqyIdNhq
https://dl.doubtnut.com/l/_syqN3XxEecKO


47. Consider the motion of the tip of the minute hand

of a clock.In one hour 

a)The displacement is zero 

b)The distance covered is zero 

c)The average speed is zero 

d)The average velocity is zero

A. a & b are correct

B. a,b & c are correct

C. a & d are correct

D. b,c & d are correct

Answer: C

h id l i

https://dl.doubtnut.com/l/_9LB7qJAT2eqv


Watch Video Solution

48. Which of the following velocity-time graphs

represent uniform motion

A. 

B. 

C. 

https://dl.doubtnut.com/l/_9LB7qJAT2eqv
https://dl.doubtnut.com/l/_tQBWGmGaxhO6


D. 

Answer: A

Watch Video Solution

49. A ball is thrown vertically upwards. Which of the

following graph/graphs represent velocity-time graph

of the ball during its �ight (air resistance is

https://dl.doubtnut.com/l/_tQBWGmGaxhO6
https://dl.doubtnut.com/l/_eSfKBwH1Tf7G


neglected) 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_eSfKBwH1Tf7G


D. 

Answer: D

Watch Video Solution

50. Which of the following is wheat fruit?

A. 

https://dl.doubtnut.com/l/_eSfKBwH1Tf7G
https://dl.doubtnut.com/l/_EDc2LKLKNTWS


B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_EDc2LKLKNTWS


51. A particle is moving along x-direction with a

constant acceleration a. The particle starts from

 position with initial velocity u. We can de�ne

the position of the particle with time by the relation 

  

plot the position of the particle in relation with time

is following situations 

(i) If initial position of the particle is on negativ x-axis,

initial velocity is positive and acceleration is negative.

(ii) If initial position is positive, initial velocity is

negative and acceleration is positive.

A. a & b are correct

B. b & c are correct

x = x0

x = x0 + ut + at21

2

https://dl.doubtnut.com/l/_HH9GsruhUdGy


C. a & c are correct

D. c & d are correct

Answer: D

Watch Video Solution

52. An object may have 

( a) varying speed without having varying velocity 

(b) varying velocity without having varying speed 

(c) nonzero acceleration without having varying

velocity 

(d) nonzero acceleration without having varying

speed.

https://dl.doubtnut.com/l/_HH9GsruhUdGy
https://dl.doubtnut.com/l/_K4kQsHPSJWtW


A. a,b & c are correct

B. b & d are correct

C. a,b & d are correct

D. a & d are correct

Answer: B

Watch Video Solution

53. The velocity of a particle is zero at t = 0. 

(a) The acceleration at t= 0 must be zero. 

(b) The acceleration at t = 0 may be zero. 

(c) If the acceleration is zero from t = 0 to t=10s, the

https://dl.doubtnut.com/l/_K4kQsHPSJWtW
https://dl.doubtnut.com/l/_DXc765Nqv3M1


speed is also zero in this interval. 

(d) If the speed is zero from t=0 to t=10 s the

acceleration is also zero in this interval.

A. a,b & d are correct

B. b,c & d are correct

C. a,b & c are correct

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DXc765Nqv3M1


54. The velocity time plot for a particle moving on

straight line is shown in the �gure. 

A. a & b are correct

B. b & are correct

C. c & d are correct

D. a & d are correct

Answer: D

https://dl.doubtnut.com/l/_1AqyJEsBuX5n


Watch Video Solution

55. Velocity (v) versus displacement (x) plot of a body

moving along a straight line is as shown in the graph.

The corresponding plot of acceleration (a) as a

function of displacement (x) is 

https://dl.doubtnut.com/l/_1AqyJEsBuX5n
https://dl.doubtnut.com/l/_GAkaj8wgbrmq


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GAkaj8wgbrmq


56. For an object moving with uniform acceleration,

travelling 50m in 5th sec, 70m in 7th sec. 

(a)Its initial velocity is 5 m/s 

(b) Its acceleration is   

(c)Its travels 100 m in 9th sec 

(d) Its average velocity during 9th sec is 90 m/s

A. a is ture

B. a & d are true

C. a & b are true

D. a & c are true

Answer: B

h id l i

20m/s2

https://dl.doubtnut.com/l/_G3lPKFw58toK


Watch Video Solution

57. A body projected vertically with a velocity 'u' from

the ground. Its velocity 

(a)At half of maximum height u/2 

b) At  of maximum height   

(c) At  of maximum height   

(d) At  of maximum height 

A. a and b correct

B. b is correct

C. c and d correct

D. a is correct

3/4th
u

√2

1/3rd √ u
2

3

1/4th u
√3

2

https://dl.doubtnut.com/l/_G3lPKFw58toK
https://dl.doubtnut.com/l/_R16iEM0arCyY


Answer: C

Watch Video Solution

58. Read the following statements and choose the

correct answer. 

(a) For a freely falling body the average velocity is

proportional to square root of height of fall. 

(b) For a freely falling body the displacements in

successive equal time intervals are in the ratio 1:4:9:....

(c) For a vertically projected body the displacement

during last second of time of �ight changes with

velocity of projection. 

(d) For a body projected from the top of the tower

https://dl.doubtnut.com/l/_R16iEM0arCyY
https://dl.doubtnut.com/l/_SO4tZm8hIWzu


the displacement of the body is negative when the

body crosses the point of projection

A. a,c,d are true

B. both a,b are true

C. b & c are true

D. c and d are true

Answer: A

Watch Video Solution

59. Height of the body from the ground can be

calculated by using the formula

https://dl.doubtnut.com/l/_SO4tZm8hIWzu
https://dl.doubtnut.com/l/_GLYRiWY91Zcz


 in  

(a) A body projected vertically with velocity 'u' from

the top of tower, reaches the ground in 't' sec. 

( b) A body dropped from a balloon moving up with

uniform velocity, reaches the ground in 't' sec 

(c) A body dropped from a helicopter moving up with

uniform velocity, reaches the ground in 't' sec 

(d) A body projected vertically from the ground

reaches the ground in 't' sec.

A. a,b and c correct

B. a,b,c and d are correct

C. a is only correct

D. b and d are correct

h = − ut + (1/2)(gt2)

https://dl.doubtnut.com/l/_GLYRiWY91Zcz


Answer: A

Watch Video Solution

60. A balloon from rest accelerates uniformly upward

with 'a' , for t seconds of time. A stone is

released from the balloon. Now, read the following

statements to pick the right ones. 

(a) The stone's initial velocity is zero, relative to

balloon 

(b) The stone's initial velocity is nonzero, relative to

earth 

( c) The time taken to reach the ground from the

balloon's frame of reference is inversely proportional

ms− 2

https://dl.doubtnut.com/l/_GLYRiWY91Zcz
https://dl.doubtnut.com/l/_Rths93VBeX0I


to  

(d) The time take to reach the ground from earth's

frame of reference is directly proportional to

A. a,b,c

B. a,c,d

C. a,b,d

D. a,c

Answer: A

Watch Video Solution

√(a + g)

√(a + g)

https://dl.doubtnut.com/l/_Rths93VBeX0I


61. In one dimensional motion, instantaneous speed 

satis�es  then

A. The displacement in time T must always take

nonnegative values.

B. The displacement x in time T satis�es

.

C. The acceleration is always an nonnegative

number

D. The motion has no turning points.

Answer: B

Watch Video Solution

v

(0 ≤ v < v0)

−V0 < x < V0T

https://dl.doubtnut.com/l/_ePUVYN16urq5


Watch Video Solution

62. A particle starts from point A moves along a

straight line path with an acceleration given by a = p -

qx where p, q are connected and x is distance from

point A . The particle stops at point B. The maximum

velocity of the particle is

A. 

B. 

C. 

D. 

Answer: B

p

q

p

√q

q

p

√q

p

https://dl.doubtnut.com/l/_ePUVYN16urq5
https://dl.doubtnut.com/l/_9IMa4Zo2Vi3R


EXERCISE-IB

Watch Video Solution

1. Assertion : Displacement of a body may be zero,

when distance travelled by it is not zero. 

Reason : The displacement is the longer distance

between initial and �nal position

A. Both (A) and (R ) are true and ( R) is the correct

explanation of (A )

B. Both (A) and (R ) are true and (R ) is not the

correct explanation of (A)

https://dl.doubtnut.com/l/_9IMa4Zo2Vi3R
https://dl.doubtnut.com/l/_CIMFTWO14RYD


C. (A) is true (R )is false

D. Both (A ) and (R ) are false

Answer: C

Watch Video Solution

2. Asserion : The position-time graph of a body

moving uniformly in a straight line is parallel to

position axis. 

Reason : The position-time graph in a non-uniform

motion gives constant velocity at all instants of time.

Watch Video Solution

https://dl.doubtnut.com/l/_CIMFTWO14RYD
https://dl.doubtnut.com/l/_xA7o4zKV2zPA


3. (A):The position -time graph of a body may be a

straight line parallel to time axis 

(R ):It is possible that position of a body does not

change with time.

Watch Video Solution

4. 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, )

4.9m

g = 9.8ms− 2

https://dl.doubtnut.com/l/_YMKL72nR2M6s
https://dl.doubtnut.com/l/_guzoFBNeJl0q


Watch Video Solution

5. (A):If a particle is thrown upward then distance

travelled in last second of upward journey is

independent of the velocity of projection. 

(R ):The slope of tangent to path always measure the

magnitude of velocity at that point

Watch Video Solution

6. Statement I: The displacement of a body may be

zero, though its distance can be �nite. 

Statement II: If the body moves such that �nally it

https://dl.doubtnut.com/l/_guzoFBNeJl0q
https://dl.doubtnut.com/l/_ssvuwcol37Ed
https://dl.doubtnut.com/l/_6ZgpTt3jL17w


arrives at the initial point, then displacement is zero

while distance is �nite.

Watch Video Solution

7. (A):Displacement can decrease with time,but

distance can never decrease with time. 

(R ):Distance can be many valued function ,but

displacement can be single valued function.

Watch Video Solution

8. (A):The displacement of a particle starting from

rest is directly proportional to the cube of the time of

https://dl.doubtnut.com/l/_6ZgpTt3jL17w
https://dl.doubtnut.com/l/_cvOgP396k1Ai
https://dl.doubtnut.com/l/_nowx8qfvMy4E


travel then the particle is moving with non uniform

acceleration. 

(R ):Acceleration 

Watch Video Solution

→
a =

d2→
s

dt2

9. (A):A metal ball and a wooden ball of same radius

are dropped from the same height in vaccum reach

the ground same time. 

(R ):In vacuum all the bodies dropped from same

height take same time to reach the round.

Watch Video Solution

https://dl.doubtnut.com/l/_nowx8qfvMy4E
https://dl.doubtnut.com/l/_h1TcXPEByHJz
https://dl.doubtnut.com/l/_jCRiKYfZTH2k


10. (A):Body may be moving with uniform speed and

non uniform acceleration 

(R ):A body may have uniform velocity and nonzero

acceleration . 1)Both A and R are true and R is correct

explanation of A 2)Both A and R are true R is not the

correct explanation of A 3)A is true R is False 4)Both A

and R are false

Watch Video Solution

11. (A):Acceleration is the rate of change of velocity . 

(R ):A body having nonzero acceleration can have a

constant velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_jCRiKYfZTH2k
https://dl.doubtnut.com/l/_V1uL1rAqZ9y5


12. Assertion A body is momentarily at rest at the

instant if it rverse the direction. 

Reason A body connot have acceleration,If its velocity

is zero at a given instant of time

Watch Video Solution

13. (A): Velocity-time graph for an object in uniform

motion along a straight path is a straight line parallel

to the time axis. 

(R ):In uniform motion of an object velocity increases

as the square of time elapsed.

https://dl.doubtnut.com/l/_V1uL1rAqZ9y5
https://dl.doubtnut.com/l/_Nj5jJypXtLZ3
https://dl.doubtnut.com/l/_yMLFv2iA1XSI


Watch Video Solution

14. (A):A body may be accelerated even when it is

moving at uniform speed. 

(R ):When direction of motion of the body is

changing then body may have acceleration.

Watch Video Solution

15. (A):Average speed is equal to total distance

travelled divided by total time taken . 

(R ):The average speed of an object may be equal to

arithmetic mean of individual speed

https://dl.doubtnut.com/l/_yMLFv2iA1XSI
https://dl.doubtnut.com/l/_IPvZG9ADlzjD
https://dl.doubtnut.com/l/_DJN58rDnFLoe


Watch Video Solution

16. Assertion : The average and instantaneous

velocitties have same value in a uniform motion. 

Reason : In uniform motion,the velocity of an object

increases uniformly.

Watch Video Solution

17. (A):The speedometer of an automobile measure

the instantaneous speed of the automobile. 

(R ):Average velocity is equal to total distance divided

by total time taken.

https://dl.doubtnut.com/l/_DJN58rDnFLoe
https://dl.doubtnut.com/l/_vN8iIFCJw5Ap
https://dl.doubtnut.com/l/_qfo1c5g17xQp


Watch Video Solution

18. (A):A negative acceleration of a body is associated

with a slowing down of a body. 

(R ):Acceleration is vector quantity.

Watch Video Solution

19. (A):A body thrown up from the top of a tower and

another body thrown down from the same point

strike the ground witht the same velocity. 

(R ):Initial speed and acceleration are common for

both.

https://dl.doubtnut.com/l/_qfo1c5g17xQp
https://dl.doubtnut.com/l/_JupEiv3GoqYg
https://dl.doubtnut.com/l/_HBQXWw6MQXq3


Watch Video Solution

20. (A):The body falls freely,when acceleration of body

is equal to acceleration due to gravity. 

(R ):A body falling freely will have constant velocity.'

Watch Video Solution

21. (A):Displacement of a body is the signed sum of

the area under velocity-time graph. 

(R ):Displacement is a vector quantity.

Watch Video Solution

https://dl.doubtnut.com/l/_HBQXWw6MQXq3
https://dl.doubtnut.com/l/_JBcIGkk5fwd5
https://dl.doubtnut.com/l/_gb4rDXJE6pzw
https://dl.doubtnut.com/l/_sWOwOvLhWdiw


22. Two balls of di�erent masses are thrown vertically

upwards with the same speed. They pass through the

point of projection in their downward motion with

the same speed (neglect air resistance).

Watch Video Solution

23. (A):The Instantaneous velocity does not depend

on instantaneous position vector. 

(R ):The instantaneous velocity and average velocity

of a particle are always same.

Watch Video Solution

https://dl.doubtnut.com/l/_sWOwOvLhWdiw
https://dl.doubtnut.com/l/_tTEfItXzXloD
https://dl.doubtnut.com/l/_holXNLru07mP


24. (A):A balloon ascends from the surface of earth

with constant speed.When it was at a height 50m

above the ground,a packet is dropped from it .To an

abserver on the balloon,the displacement of the

packet,from the moment it is dropped to the moment

it reaches the surface of earth is 50m. 

(R ):Displacement vector does not depend upon the

reference frame used to measure it.

Watch Video Solution

25. Assertion: Always  , where  has

its usual meaning. 

∣
∣∣
∣

∣
∣ ∣
∣

= ∣
∣
→
v ∣

∣
d

→
v

dt

d

dt

→
v

https://dl.doubtnut.com/l/_holXNLru07mP
https://dl.doubtnut.com/l/_CxuX4rnEhqvm


(Reason): Acceleration is rate of change of velocity.

Watch Video Solution

26. Assertion : A lift is ascending with decreasing

speed means acceleration of lift is downwards. 

Reason : A body always moves in the direction of its

acceleration.

Watch Video Solution

27. Assertion : The  graph perpendicular to time

axis is not possible in particle. 

υ − t

https://dl.doubtnut.com/l/_CxuX4rnEhqvm
https://dl.doubtnut.com/l/_KiDKVcUrvUpb
https://dl.doubtnut.com/l/_FJ4bgt6kMacE


Reason : In�nite acceleration cannot be realised in

particle.

Watch Video Solution

28. 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  .

Watch Video Solution

v1 v2 v1 + v2 /2

r1 r2

vav =
r1 − r2

t

29. (A):Body projected vertically up or down from the

top of a tower with same velocity will reach the

https://dl.doubtnut.com/l/_FJ4bgt6kMacE
https://dl.doubtnut.com/l/_MrA6LCD4btqb
https://dl.doubtnut.com/l/_JvotlYwje9qV


ground with same velocity. 

(R ):Both the bodies projected vertically up and town

will have same displacement and acceleration.

Watch Video Solution

30. Assertion : The relative velocity between any two

bodies moving in opposite direction is equal to sum

of the velocities of two bodies. 

Reason : Sometimes relative velocity between two

bodies is equal to di�erence in velocities of the two

bodies.

Watch Video Solution

https://dl.doubtnut.com/l/_JvotlYwje9qV
https://dl.doubtnut.com/l/_YS3bMe4bntPd


EXERCISE-2

1. A person travels along a straight road for half the

distance with velocity  and the remaining half

distance with velocity  the average velocity is given

by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

V1

V2

V1V2

( )
2

V2

V1

V1 + V2

2

2V1V2

V1 + V2

https://dl.doubtnut.com/l/_j8Fk6LGh1AHs


Watch Video Solution

2. If a cyclist takes one minute to complete half

revolution on a circular path 120 m radius. What is

the average velocity?

A. 1 m/s

B. 2 m/s

C. 3 m/s

D. 4 m/s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_j8Fk6LGh1AHs
https://dl.doubtnut.com/l/_knS9iv7wvEWT


3. A car travelling with a speed 125 KMPH along a

straight line comes to rest after travelling a distance

245 m.The time taken by the car to come to rest,in

second is

A. 11

B. 12

C. 16

D. 14

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wGGcf85dS2Wf
https://dl.doubtnut.com/l/_nc9loNC8yNJl


4. A drunked is walking along a straight road. He

takes 5 steps forward and 3 steps backward and so

on. Each step is 1 m long and takes 1 s. There is a pit

on the road 11 m away from the starting point. The

drunked will fall into the pit after

A. 21s

B. 29s

C. 31s

D. 37s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nc9loNC8yNJl


5. If a car covers 2/5th of the total distance with v1

speed and 3/5th distance with v2 then average speed

is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√V1V2
1

2

V1 + V2

2

2V1V2

V1 + V2

5V1V2

3V1 + 2V2

https://dl.doubtnut.com/l/_ENxK9olAJb2t


6. A motor vehicle travelled the �rst third of a

distance s at a speed of =10 kmph, the second third

at a speed of =20 kmph and the last third at a

speed of =60 kmph. Determine the mean speed of

the vehicle over the entire distance s.

A. 15 kmph

B. 12kmph

C. 10 kmph

D. 18 kmph

Answer: D

Watch Video Solution

v1

v2

v3

https://dl.doubtnut.com/l/_OfZok9G1XDii


7. A motorist drives north for 35.0 minutes at 85.0

km/h and then stops for 15.0 minutes. He next

continues north, travelling 130 km in 2.00 hours.

What is his total displacement

A. 85 km

B. 179.6 km

C. 20 km

D. 140 km

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_OfZok9G1XDii
https://dl.doubtnut.com/l/_LhtI0xEBTrEf


8. A person walks along a straight road from his

house to a market 2.5kms away with a speed of 5

km/hr and instantly turns back and reaches his house

with a speed of 7.5 kms/hr. The average speed of the

person during the time interval 0 to 50 minutes is (in

m/sec)

A. 

B. 

C. 

D. 

Answer: B

h id l i

4
2

3

5

3

5

6

1

3

https://dl.doubtnut.com/l/_shznYvXWFx5Q


Watch Video Solution

9. A particle moving with a constant acceleration

describes in the last second of its motion 9/25th of

the whole distance. If it starts from rest, how long is

the particle in motion and through what distance

does it move if it describes 6 cm in the �rst sec.?

A. 5s, 150 cm

B. 10s,150 cm

C. 15s,100cm

D. None

Answer: A

https://dl.doubtnut.com/l/_shznYvXWFx5Q
https://dl.doubtnut.com/l/_3I2ZDgltQTto


Watch Video Solution

10. A car moving with constant acceleration covers

the distance between two points 180 m apart in 6 sec.

Its speed as it passes the second point is 45 m/s.

What is its acceleration and its speed at the �rst

point

A. 15 m/s

B. 5 m/s

C. ,-15 m/s

D. ,15 m/s

−5m/s2,

−15m/s2,

−5m/s2

5m/s2

https://dl.doubtnut.com/l/_3I2ZDgltQTto
https://dl.doubtnut.com/l/_9V3Mk3nnxazr


Answer: D

Watch Video Solution

11. A car moving with a speed of  can be

stopped by brakes after atleast 6 m. If the same car is

moving at a speed of  the minimum

stopping distance is

A. 12 m

B. 18 m

C. 24 m

D. 6 m

50kmh− 1

100kmh− 1

https://dl.doubtnut.com/l/_9V3Mk3nnxazr
https://dl.doubtnut.com/l/_rx4EdrXeCSxs


Answer: C

Watch Video Solution

12. A particle starts moving from rest with uniform

acceleration. It travels a distance x in the �rst 2 sec

and a distance y in the next 2 sec. Then

A. y=x

B. y=2x

C. y=3x

D. y=4x

Answer: C

https://dl.doubtnut.com/l/_rx4EdrXeCSxs
https://dl.doubtnut.com/l/_ecyCW5ND0bzC


Watch Video Solution

13. The reaction time for an automobile driver is 0.7

sec. If the automobile can be decelerated at 

calculate the total distance travelled in coming to

stop from an initial velocity of 8.33 m/s after a signal

is observed.

A. 12.77 m

B. 14.82 m

C. 16.83 m

D. 19.65m

5m/s2

https://dl.doubtnut.com/l/_ecyCW5ND0bzC
https://dl.doubtnut.com/l/_eEk4DGgFM5Do


Answer: A

Watch Video Solution

14. If the particle is moving along a straight line given

by the relation  where s is in cms.,

and t in sec. Its average velocity during the third sec

is

A. 73 cm/s

B. 80 cm/s

C. 85 cm/s

D. 90 cm/s

x = 2 − 3t + 4t3

https://dl.doubtnut.com/l/_eEk4DGgFM5Do
https://dl.doubtnut.com/l/_0t4NWBas2fxp


Answer: A

Watch Video Solution

15. A bullet �red into a �xed target loses half of its

velocity in penetrating 15 cm. How much further it will

penetrate before coming to rest?

A. 5 cm

B. 15 cm

C. 7.5 cm

D. 10 cm

Answer: A

https://dl.doubtnut.com/l/_0t4NWBas2fxp
https://dl.doubtnut.com/l/_WmoOHCB4PviR


Watch Video Solution

16. For a body travelling with uniform acceleration, its

�nal velocity is  , where x is the

distance travelled by the body. Then the acceleration

is

A. 

B. 

C. 

D. 

Answer: B

v = √180 − 7x

−8m/s2

−3.5m/s2

−7m/s2

180m/s2

https://dl.doubtnut.com/l/_WmoOHCB4PviR
https://dl.doubtnut.com/l/_0euoJSwCC71q


Watch Video Solution

17. If the velocity of a particle is , where 

 and  are constant, then the distance travelled by

it between  and  is :

A. 

B. 3A+7B

C. 

D. 

Answer: C

Watch Video Solution

v = At + Bt2

A B

1s 2s

A + 4B
3

2

A + B
3

2
7
3

+
A

2
B

3

https://dl.doubtnut.com/l/_0euoJSwCC71q
https://dl.doubtnut.com/l/_TJw6o0k2w1PX


18. The acceleration of a particle is increasing linerly

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: C

Watch Video Solution

v0

V0t + bt21

3

V0t + bt21

2

V0t + bt31

6

V0t + bt31

3

https://dl.doubtnut.com/l/_Xbmi7Galqkf3
https://dl.doubtnut.com/l/_DQ4YrcdDRY7n


19. A particle moves along a straight line such that its

displacement at any time t is given by

  

The velocity when the acceleration is zero, is

A. 3 m/s

B. 42 m/s

C. 

D. 

Answer: C

Watch Video Solution

s = (t3 − 6t2 + 3t + 4)m

−9m/s

−5m/s

https://dl.doubtnut.com/l/_DQ4YrcdDRY7n
https://dl.doubtnut.com/l/_Z0BJADAF5UOk


20. A bus starts from rest with a constnat

acceleration of  At the same time a car

travelling with a constnat velocity 50 m/s overtakes

and passes the bus. How fast is the bus travelling

when they are side by side ?

A. 10 m/s

B. 50 m/s

C. 100 m/s

D. none

Answer: C

Watch Video Solution

5m/s2.

https://dl.doubtnut.com/l/_Z0BJADAF5UOk
https://dl.doubtnut.com/l/_UAguqe9BjJNY


21. A person walks up a stalled escalator in 90 s. When

just standing on the same moving escalator, he is

carried in 60 s. The time it would take him to walk up

the moving escalator will be

A. 30 s

B. 45 s

C. 36 s

D. 48 s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UAguqe9BjJNY
https://dl.doubtnut.com/l/_TAVMD59TXSpN


22. 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. 4s

C. 2 s

D. 6 s

Answer: B

Watch Video Solution

10ms− 1 15ms− 1

https://dl.doubtnut.com/l/_TAVMD59TXSpN


23. A car moving on a straight road accelerates from

a speed of 4.1 m/s to a speed of 6.9 m/s in 5.0 s. What

was its average acceleration?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.56m/s2

1.56m/s2

5.6m/s2

1.2m/s2

https://dl.doubtnut.com/l/_bm14600onRl8


24. A body starting with a velocity 'v' returns to its

initial position after 't' second with the same speed,

along the same line. Acceleration of the particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−2V
t

2V
t

V

2t

t

2V

https://dl.doubtnut.com/l/_kf91qNeodb5x


25. The position of a particle moving in the xy-plane

at any time t is given by

. Select the

correct statement about the moving particle from

the following.

A. The acceleration of the particle is zero at t=0

second

B. The velocity of the particle is zero at t =t0

second

C. The velocity and acceleration of the particle are

never zero

x = (3t2 − 6t)m, y = (t2 − 2t)m

https://dl.doubtnut.com/l/_0lLXDO8cMeqi


D. The velocity and acceleration of the particle are

never zero

Answer: C

Watch Video Solution

26. An object falling thro ugh a �uid is observed to

have accleration give by  where 

gravitational acceleration and b is constant. After a

long time of release, it is observed to fall with

constant speed. What must be the value of constant

speed ?

a = g − bv g =

https://dl.doubtnut.com/l/_0lLXDO8cMeqi
https://dl.doubtnut.com/l/_gEsR6uxAACRG


A. 

B. 

C. bg

D. b

Answer: A

Watch Video Solution

g

b

b

g

27. The position of an object moving along x-axis is

given by x  where a =8.5 m, b=2.5  and

t is measured in seconds.Then which of the following

is true ?

= a + bt2 ms− 2

https://dl.doubtnut.com/l/_gEsR6uxAACRG
https://dl.doubtnut.com/l/_YItNUb8AOk21


A. Velocity at t=2 sec is zero

B. Average velocity between t=2,t=4 sec is 15 m/s

C. Velocity at t=4 sec is 10 m/s

D. All the above are true

Answer: B

Watch Video Solution

28. A police van moving on a highway with a speed of

 �res a bullet at a thief's car speeding away

in the same direction with a speed of . If

30kmh− 1

192kmh− 1

https://dl.doubtnut.com/l/_YItNUb8AOk21
https://dl.doubtnut.com/l/_ptPMMLsO7Rq9


the muzzle speed of the bullet is , with what

speed does the bullet hit the thief's car?

A. 42 m/s

B. 105 m/s

C. 145 m/s

D. 180 m/s

Answer: B

Watch Video Solution

150ms− 1

29. A body falls from 80 m. Its time of descent is

[g = 10ms− 2]

https://dl.doubtnut.com/l/_ptPMMLsO7Rq9
https://dl.doubtnut.com/l/_gyPeK6JQFxLC


A. 3 s

B. 4 s

C. 5 s

D. 6 s

Answer: B

Watch Video Solution

30. Two bodies whose masses are in the ratio 2:1 are

dropped simultaneously at two places A and B where

the accelerations due to gravity are  and 

respectively. If they reach the ground simultaneously,

gA gB

https://dl.doubtnut.com/l/_gyPeK6JQFxLC
https://dl.doubtnut.com/l/_lM9wUNPAO3u5


the ratio of the heights from which they are dropped

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

gA : gB

2gA : gB

gA : 2gB

√ga : √gb

31. A body falls for 5 s from rest. If the acceleration

due to gravity of earth ceases to act, the distance it

https://dl.doubtnut.com/l/_lM9wUNPAO3u5
https://dl.doubtnut.com/l/_3J3GWazovgmi


travels in the next 3 s is

A. 73.5 m

B. 294 m

C. 147 m

D. 160 m

Answer: C

Watch Video Solution

32. A body freely falling from a height h describes 

in the last second of its fall. The height h is

7h

16

(g = 10ms− 2)

https://dl.doubtnut.com/l/_3J3GWazovgmi
https://dl.doubtnut.com/l/_ISpVnWt8Dfaf


A. 80m

B. 45 m

C. 160 m

D. 40 m

Answer: A

Watch Video Solution

33. A body released from the top of a tower of height

h takes T seconds to reach the ground. The position

of the body at T/4 seconds is

A. at  from the ground
h

16

https://dl.doubtnut.com/l/_ISpVnWt8Dfaf
https://dl.doubtnut.com/l/_gaGdRamplzIZ


B. at  from the top of the tower

C. at  from the ground

D. at  from the top of the tower

Answer: C

Watch Video Solution

h

14

15h
16

3h
16

34. A stone falls freely under gravity. It covers

distances  and  in the �rst 5 s, the next 5 s

and the next 5 s respectively. The relation between

 and  is

A.  and 

h1, h2 h3

h1, h2 h3

h2 = 3h1 h3 = 3h2

https://dl.doubtnut.com/l/_gaGdRamplzIZ
https://dl.doubtnut.com/l/_ju4YvBSHTJWe


B. 

C. 

D. 

Answer: D

Watch Video Solution

h1 = h2 = h3

h1 = 2h2 = 3h3

h1 = =
h2

3
h3

5

35. The ratio of times taken by freely falling body to

cover �rst metre, second metre,... is

A. 

B. 

√1: √2: √3

√1: √2 − √1: √3 − √2

https://dl.doubtnut.com/l/_ju4YvBSHTJWe
https://dl.doubtnut.com/l/_YzwEVmHZIM8y


C. 

D. 

Answer: B

Watch Video Solution

√2: √4: √8

2: 3: 4

36. A body is droped from a height 122.5 m. If its

stopped after 3 seconds and again released the

further time of descent is 

A. 2 s

B. 3 s

C. 4 s

(g = 9.8m/s2)

https://dl.doubtnut.com/l/_YzwEVmHZIM8y
https://dl.doubtnut.com/l/_QE0zMZ8ICUVd


D. 5 s

Answer: C

Watch Video Solution

37. A freely falling body travels _____ of total distance

in 5th second

A. 0.08

B. 0.12

C. 0.25

D. 0.36

https://dl.doubtnut.com/l/_QE0zMZ8ICUVd
https://dl.doubtnut.com/l/_qPOJEs5dXFhf


Answer: D

Watch Video Solution

38. If the distance travelled by a freely falling body in

the last second of its journey is equal to the distance

travelled in the �rst 2s, the time of descent of the

body is

A. 5s

B. 1.5 s

C. 2.5 s

D. 3s

https://dl.doubtnut.com/l/_qPOJEs5dXFhf
https://dl.doubtnut.com/l/_aoXrpD4BiFRW


Answer: C

Watch Video Solution

39. A ball dropped on to the �oor from a height of 10

m rebounds to a height of 2.5 m. If the ball is in

contact with the �oor for 0.02s, its average

acceleration during contact is

A. 

B. 

C. 

D. 

2100ms− 2

1050ms− 2

4200ms− 2

9.8ms− 2

https://dl.doubtnut.com/l/_aoXrpD4BiFRW
https://dl.doubtnut.com/l/_L5Yz4FKKuocc


Answer: B

Watch Video Solution

40. If a ball is thrown vertically upwards with speed u,

the distance coverd during the last t second of its

ascent is

A. 

B. 

C. ut

D. (u+gt)t

Answer: B

ut − gt21

2

gt21

2

https://dl.doubtnut.com/l/_L5Yz4FKKuocc
https://dl.doubtnut.com/l/_NEPJSRNHJzsG


Watch Video Solution

41. A splash in heard  s after a stone is dropped

into a well 45 m deep. The speed of sound in air is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.12

[g = 10ms− 2]

330ms− 1

375ms− 1

340ms− 1

346ms− 1

https://dl.doubtnut.com/l/_NEPJSRNHJzsG
https://dl.doubtnut.com/l/_1Bjie08AE52X


42. A body is thrown up with a velocity 

distance travelled in last second of upward motion is

A. 2.3 m

B. 6m

C. 9.8 m

D. 4.9 m

Answer: D

Watch Video Solution

29.23ms − 1

https://dl.doubtnut.com/l/_1Bjie08AE52X
https://dl.doubtnut.com/l/_sA4boHJEYeuk


43. A body is thrown up with a velocity  At

same time another body is dropped from a height 40

m. Their relative acceleration after  seconds is

A. 4g

B. g/2

C. 2g

D. zero

Answer: D

Watch Video Solution

40ms− 1.

1.3

https://dl.doubtnut.com/l/_7GmTvLwbZcSm


44. A stone is dropped into a well of 20 m deep.

Another stone is thrown downward with velocity 'v'

one second later. If both stones reach the water

surface in the well simultan eously, v is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(g = 10ms− 2)

30ms− 1

15ms− 1

20ms− 1

10ms− 1

https://dl.doubtnut.com/l/_9dM6bUy4feAm


45. A body is projected with a velocity .

Distance travelled in 6th second is 

A. 5 m

B. 10 m

C. 15 m

D. 20 m

Answer: A

Watch Video Solution

50ms − 1

[g = 10ms− 2]

https://dl.doubtnut.com/l/_9dM6bUy4feAm
https://dl.doubtnut.com/l/_nhHTNFuScEHx


46. In above problem ratio of distance traveled in �rst

second of upward motion to �rst second of

downward motion is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 7

5: 3

9: 1

3: 5

https://dl.doubtnut.com/l/_7cNPOURFuMka


47. A body is projected vertically up with u. Its velocity

at half its maximum height is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

u

2

u2

2

√2u

u

√2

https://dl.doubtnut.com/l/_b5l7zxeqxk54


48. A body projected up reaches a point A in its path

at the end of 4th second and reaches the ground

after 5 seconds from the start. The height of A above

the ground is 

A. 19.6 m

B. 30.6 m

C. 11m

D. 20 m

Answer: D

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_KADsZ7d9xo2W
https://dl.doubtnut.com/l/_VhAqawMviFLM


49. A stone is projected vertically up from the ground

with velocity  . The interval of time between

the two instants at which the stone is at a height of

60 m above the ground is 

A. 4s

B. 6s

C. 8s

D. 12s

Answer: A

Watch Video Solution

40ms− 1

(g = 10ms − 2)

https://dl.doubtnut.com/l/_VhAqawMviFLM
https://dl.doubtnut.com/l/_aIjmT1GQRV1m


50. A body is projected vertically up with velocity

. After 2 s if the acceleration due to gravity of

earth disappears, the velocity of the body at the end

of next 3 s is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

98ms − 1

49ms− 1

49.6ms− 1

78.4ms− 1

94.7ms− 1

https://dl.doubtnut.com/l/_aIjmT1GQRV1m


51. The distance travelled by a body during last

second of its total �ight is d when the body is

projected vertically up with certain velocity. If the

velocity of projection is doubled, the distance

travelled by the body during last second of its total

�ight is

A. 2d

B. d

C. 

D. 

Answer: C

h id l i

2d +
g

2

2d −
g

2

https://dl.doubtnut.com/l/_pc7FoLKYjrTJ


Watch Video Solution

52. A stone is thrown vertically up from a bridge with

velocity . If it strikes the water under the

bridge after 2 s, the bridge is at a height of

A. 26 m

B. 14 m

C. 7m

D. 20m

Answer: B

Watch Video Solution

3ms− 1

(g = 10ms − 2)

https://dl.doubtnut.com/l/_pc7FoLKYjrTJ
https://dl.doubtnut.com/l/_z7Lg2odTFoNL


53. A bullet �red vertically up from the ground

reaches a height 40 m in its path from the ground

and it takes further time 2 seconds to reach the same

point during descent. The total time of �ight is

A. 4s

B. 3s

C. 6s

D. 8s

Answer: C

(g = 10ms− 2)

https://dl.doubtnut.com/l/_z7Lg2odTFoNL
https://dl.doubtnut.com/l/_mWRSvulxJqYe


Watch Video Solution

54. A boy throws n balls per second at regular time

intervals.When the �rst ball reaches the maximum

height he throws the second one vertically up .The

maximum height reached by each ball is

A. A) 

B. B) 

C. C) 

D. D) 

Answer: B

W h Vid S l i

g

2(n − 1)2

g

2n2

g

n2

g

n

https://dl.doubtnut.com/l/_mWRSvulxJqYe
https://dl.doubtnut.com/l/_OjhSQimpj1Qf


Watch Video Solution

55. A stone is dropped freely, while another thrown

vertically downward with an initial velocity of 

from the same point, simultaneously. The time

required by them to have a distance of separation 22

m between them is

A. 11s

B. 5,5s

C. 44s

D. 22s

Answer: A

2ms − 1

https://dl.doubtnut.com/l/_OjhSQimpj1Qf
https://dl.doubtnut.com/l/_fQicE6Jvpb5M


Watch Video Solution

56. A body is throw up with a velocity 'u'. It reaches

maximum height 'h'. If its velocity of projection is

doubled the maximum height it reaches is _____

A. 4h

B. h

C. 2h

D. 3h

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fQicE6Jvpb5M
https://dl.doubtnut.com/l/_Hcnan0Qi7AlJ


57. A person in lift which ascents up with acceleration

 drops a stone from a height 10 m. The time

of decent is 

A. 1s

B. 2s

C. 1.5 s

D. 3s

Answer: A

Watch Video Solution

10ms− 2

[g = 10ms− 2]

https://dl.doubtnut.com/l/_Hcnan0Qi7AlJ
https://dl.doubtnut.com/l/_8wFh92nhYjDt
https://dl.doubtnut.com/l/_D1JOYiuWviMQ


58. A body is projected up with velocity u. It reaches a

point in its path at times  and  seconds from the

time of projection. Then  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t1 t2

(t1 + t2)

2u

g

u

g

√
2u

g

√
u

g

https://dl.doubtnut.com/l/_D1JOYiuWviMQ


59. A stone thrown vertically up with velocity v

reaches three points A, B and C with velocities 

and  respectively. Then AB:BC is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v,
v

2
v

4

1: 1

2: 1

4: !

1: 4

https://dl.doubtnut.com/l/_roUrjkhkVt2Q


60. A stone is projected vertically upward from the

top of a tower with a velocity u and strikes the

bottom of the tower with a velocity 3u. The distance

travelled by the stone is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V 2

2g

3V 2

2g

3V 2

g

V 2

g

https://dl.doubtnut.com/l/_u1KJv5K31hsK
https://dl.doubtnut.com/l/_7goZoFdhRuTj


61. A stone is thrown vertically from the ground. It

reaches the maximum height of 500 m in 10 sec. After

what time it will reach the ground from the maximum

height reached?

A. 5s

B. 10s

C. 15s

D. 20s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7goZoFdhRuTj
https://dl.doubtnut.com/l/_1wdxV6rxXI1B


62. How long does it take a brick to reach the ground

if dropped from a height of 65 m? What will be its

velocity just before it reaches the ground ?

A. 2s,10 m/s

B. 3.64 s,35.67 m/s

C. 12s,120 m/s

D. 5s,20 m/s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1wdxV6rxXI1B


63. A stone is allowed to fall from the top of a

towards 300 m height and at the same time another

stone is projected vertically up from the ground with

a velocity 100 .Find when and where the two

stones meet?

A. 2s,200.9 m

B. 3 s,255.9m

C. 4s,250.8 m

D. 5s,255.10 m

Answer: B

Watch Video Solution

ms− 1

https://dl.doubtnut.com/l/_8nEm9Bael3lJ


64. An object reaches a maximum vertical height of

23.0 m when thrown vertically upward on the earth.

How high would it travel on the moon where the

acceleration due to gravity is about one sixth that on

the earth ? Assume that initial velocity is the same.

A. 138 m

B. 100 m

C. 10 m

D. 69 m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_8nEm9Bael3lJ
https://dl.doubtnut.com/l/_F4CZwif0ikFl


65. A stone is thrown vertically upward with a speed

of  from the edge of a cli� 65 m high. What

will be its speed just before hitting the bottom ?

A. 3.14 m/s

B. 37.14 m/s

C. 13.71 m/s

D. 14.71 m/s

Answer: B

Watch Video Solution

10.0ms − 1

https://dl.doubtnut.com/l/_F4CZwif0ikFl
https://dl.doubtnut.com/l/_5cuecm8LdgwK
https://dl.doubtnut.com/l/_MPyZAhBpb7Lw


66. A helicopter is ascending vertically with a speed of

. At a height of 12 m above the earth, a

package is dropped from a window. How much time

does it take for the package to reach the ground ?

A. 1.23 s

B. 3.23s

C. 5.83.s

D. 2.53 s

Answer: D

Watch Video Solution

8.0ms − 1

https://dl.doubtnut.com/l/_MPyZAhBpb7Lw
https://dl.doubtnut.com/l/_JdZ83IcE8Y8K


67. A ball is thrown upwards with a speed u from a

height h above the ground.The time taken by the ball

to hit the ground is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[1 + √1 + ]
v

g

2hg

V 2

[1 − √1 − ]
v

g

2hg

v2

[1 − √1 + ]
v

g

2hg

v2

[2 + ]
v

g

2hg

v2

https://dl.doubtnut.com/l/_JdZ83IcE8Y8K


68. A lift going up. The variation in the speed of the

lift is as given in the graph. What is the height to

which is the takes the passengers ? 

A. 3.6 m

B. 28.8 m

C. 36.0 m

D. 72.0 m

https://dl.doubtnut.com/l/_W311wVw2Z81g


Answer: C

Watch Video Solution

69. The displacement time graph of two moving

particles make angles of  and  with the x-axis.

The ratio of the two velocities  is  

A. 

30∘ 45∘

VA and VB

√3: 1

https://dl.doubtnut.com/l/_W311wVw2Z81g
https://dl.doubtnut.com/l/_79CFG7Jv0L4O


B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 1

1: 2

1: √3

70. For the displacement-time graph shown in �gure,

the ratio of the magnitudes of the speeds during the

https://dl.doubtnut.com/l/_79CFG7Jv0L4O
https://dl.doubtnut.com/l/_YdCd4q2WtOV2


�rst two second and the next four second is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 1

2: 1

1: 2

3: 2

https://dl.doubtnut.com/l/_YdCd4q2WtOV2


71. The displacement-time graph of a moving object is

shown in �gure. Which of the velocity-time graphs

shown in �gure could represent the motion of the

same body ? 

A. 

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


B. 

C. 

D. 

Answer: C

Watch Video Solution

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


72. A ball is dropped vertically from a height d above

the ground. It hits the ground and bounces up

vertically to a height d/2. Neglecting subsequent

motion and air resistance, its velocity v varies with

the heiht h above the ground as

A. 

B. 

C. 

https://dl.doubtnut.com/l/_k42bhxKSxWuH


D. 

Answer: A

Watch Video Solution

73. Which of the following curves does not represent

motion in one dimensions?

A. 

https://dl.doubtnut.com/l/_k42bhxKSxWuH
https://dl.doubtnut.com/l/_PV09gfn0IKkV


B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PV09gfn0IKkV


74. Two cars P and Q start from a point at the same

time in a straight line and their positions are

represented by 

 and . At what

time do the cars have the same velocity ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

XP (t) = at + bt2 XQ(t) = ft − t2

a − f

1 + b

a + f

2(b − 1)

a + f

2(1 + b)

f − a

2(1 + b)

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


75. The displacement of a particle moving along the x-

axis is given by equation 

.The possible acceleration of the particle when its

velocity is zero is

A. A) 

B. B) 

C. C) 

D. D) 

Answer: A

Watch Video Solution

x = 2t3 − 21t2 + 60t + 6

−18m/s2

30m/s2

9m/s2

−9m/s2

https://dl.doubtnut.com/l/_WlappxHvgfFN
https://dl.doubtnut.com/l/_bZW19so1cnSa


76. A Wheel of circumference C is at rest on the

ground.When the wheel rolls forward through half a

revolution ,then the displacement of point contact

will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C√ +
1

π2

1

4

C

2

π√c2 + 4

C√ +
1

π

1

2

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


EXERCISE-3

1. A particle transversed half of the distance with a

velocity of V0. The remaining parts of the distance

was covered with velocity , for half of the time and

with V2 for other half of the time. Find the mean

velocity of the particle averaged and the whole time

of motion.

A. 

B. 

C. 

D. 

Vl

2V0(v1 + v2)

v1 + v2 + 2v0

v0(v1 + v2 + 2v1v2)

2v1 + v2

v1 + v2

2

v0 + 2v1v2

2(v1 + v2)

https://dl.doubtnut.com/l/_PDNRlFDcn0Th


Answer: B

Watch Video Solution

2. Two cars 1 & 2 strating from rest are moving with

speeds . Car 2 is ahead of

car '1' by 'S' meters when the driver of car '1' sees car

'2' . What minimum retardation should be given to

car '1' avoid collision.

A. 

B. 

C. 

V1 and V2m/s(V1 > V2)

V1 − V2

S

V1 + V2

S

(V1 + V 2
2 )

2S

https://dl.doubtnut.com/l/_PDNRlFDcn0Th
https://dl.doubtnut.com/l/_Tuw7a3iE0aoA


D. 

Answer: D

Watch Video Solution

(V1 − V 2
2 )

2S

3. A particle moving with g uniform retardation

covers distance 18 m .14 m and 10 m in successive

seconds .It comes to rest after travelling a further

distance of

A. 50m

B. 8 m

C. 12m

https://dl.doubtnut.com/l/_Tuw7a3iE0aoA
https://dl.doubtnut.com/l/_VbIGPcv75N3h


D. 42m

Answer: B

Watch Video Solution

4. The position x of a particle varies with time t as

.The acceleration of the particle will be

zero at time t equal to

A. 

B. 

C. 

D. Zero

x = at2 − bt3

a

b

2a

3b

a

3b

https://dl.doubtnut.com/l/_VbIGPcv75N3h
https://dl.doubtnut.com/l/_NSDVfscOOome


Answer: C

Watch Video Solution

5. The relation  describe the

displacement of a particle in one direction where x is

in metres and t in sec. 

The displacement, when velocity is zero is

A. 24 metres

B. 12 metres

C. 5 metres

D. Zero

3t = √3x + 6

https://dl.doubtnut.com/l/_NSDVfscOOome
https://dl.doubtnut.com/l/_KlceFqSIiKRq


Answer: D

Watch Video Solution

6. An electron starting from rest has a velocity that

increases linearly with the time that is v=kt,where k=2

.The distance travelled in the �rst 6 seconds

will be

A. 9m

B. 16m

C. 27 m

D. 36m

m/sec2

https://dl.doubtnut.com/l/_KlceFqSIiKRq
https://dl.doubtnut.com/l/_Bj306TKDy9Nf


Answer: A

Watch Video Solution

7. A car accelerates from rest at a constant rate

'alpha' for some time after which it decelerates at a

constant rate  to come to rest. If the total time

elapsed is t, the maximum velocity acquired by the

car is given by :

A. 

B. 

C. 

β

( )t
α2 + β2

αβ

( )t
α2 − β2

αβ

αβt

α + β

https://dl.doubtnut.com/l/_Bj306TKDy9Nf
https://dl.doubtnut.com/l/_Q0n4wDRLDJK7


D. 

Answer: C

Watch Video Solution

(α + β)t

αβ

8. Two town A and B are connected by a regular bus

service with a bus leaving in either direction every T

minutes. A man leaving in either direction every in

the direction A to B notices that a bus goes past him

every 18 min in the direction of his motion, and every

6 min in the opposite direction. The period T of the

bus service is

https://dl.doubtnut.com/l/_Q0n4wDRLDJK7
https://dl.doubtnut.com/l/_BfDuV3xm2PRY


A. 9 min,40 Kmph

B. 12 min,10 Kmph

C. 12 min,40 Kmph

D. 9 min ,60 Kmph

Answer: A

Watch Video Solution

9. Two cars start in a race with velocities 

and travel in a straight line with acceleration  and

b. If both reach the �nish line at the same time, the

range of the race is

u1 and u2

' a'

https://dl.doubtnut.com/l/_BfDuV3xm2PRY
https://dl.doubtnut.com/l/_loMhsRu1A7Hx


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(u1β − u2α)
2(u1 − u2)

(β − α)2

(u1α − u2β)
2(u1 − u2)

Bη + α

2(u1 − u2)
2

(β − α)2

2u1u2

βα

10. The displacement x of a particle varies with time

according to the relation  Then :x = α − e− bt)
a

b

https://dl.doubtnut.com/l/_loMhsRu1A7Hx
https://dl.doubtnut.com/l/_dP0DNWMqTmiT


A. At t=1/b,the displacement of the particle in

nearly (2/3) (a/b)

B. The velocity and acceleration of the particle at

t=0 are a and -ab respectively

C. Both 1 and 2

D. At t=1/b ,the displacement of the particle is

(3/5) (a/b)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dP0DNWMqTmiT


11. A particle moving along x-axis has acceleration f, at

time t, given by , where  and T are

constants. 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: C

Watch Video Solution

f = f0(1 − )
t

T
f0

t = 0

t = 0

f = 0 (vx)

f0T
21

2

f0T
2

f0T
1

2

f0T

https://dl.doubtnut.com/l/_Di5b6RVHoOUf


12. A train takes t sec to perform a journey , if travel

for t/n sec with uniform acceleration then for

 sec with uniform speed v and �nally it

comes to rest with uniform retardation. Then average

speed of train is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

( )t
n − 3

n

(3n − 2)
V

2n

(2n − 3)
v

2n

(3n − 2)
v

3n

(2n − 3)
v

3n

https://dl.doubtnut.com/l/_Di5b6RVHoOUf
https://dl.doubtnut.com/l/_6gM0YuorDWmt


Watch Video Solution

13. A particle moving along straight line has velocity

 where s is in the displacement . If  then

which of the following graph best represent s versus

t

A. 

B. 

v = μs s = s0

https://dl.doubtnut.com/l/_6gM0YuorDWmt
https://dl.doubtnut.com/l/_koA6KhdPkrbH


C. 

D. 

Answer: C

Watch Video Solution

14. On a long horizontally moving belt (Fig.3.26), a

child runs to and fro with a speed  (with

respect to the belt) between his father and mother

located 50 m apart on the moving belt. The belt

9kmh− 1

https://dl.doubtnut.com/l/_koA6KhdPkrbH
https://dl.doubtnut.com/l/_w14ehG9OrnMW


moves with a speed of . For an observer on a

stationary platform outside, what is the 

(a) speed of the child running in the direction of

motion of the belt ? 

(b) speed of the child running opposite to the

direction of motion of the belt ? 

(c) time taken by the child in (a) and (b)? 

Which of the anseres alter if motion is viewed by one

of the parents ? 

A. 4 km 

4kmh− 1

h− 1

https://dl.doubtnut.com/l/_w14ehG9OrnMW


B. 

C. 9 km 

D. 13 km

Answer: D

Watch Video Solution

5kmh− 1

h− 1

h− 1

15. The distance travelled by a body moving along a

line in time t is proportional to . The acceleration -

time (a, t) graph for the motion of the body will be 

A. 

t3

https://dl.doubtnut.com/l/_w14ehG9OrnMW
https://dl.doubtnut.com/l/_Oy2zlJszollV


B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Oy2zlJszollV


16. For an airplane to take-o� it accelerates according

to the graph shown and takes 12 s to take -o� from

the rest position .The distance travelled by the

airplane in 6sec is 

A. 20 m

B. 30 m

C. 40m

D. 50m

https://dl.doubtnut.com/l/_IJN7OgSghbww


Answer: B

Watch Video Solution

17. Water drops fall from the roof a building 20 m

high at regular time intervals. If the �rst drop strikes

the �oor when the sixth drop begins to fall, the

heights of the second and fourth drops from the

ground at that instant are 

A. 12.8 m and 3.2m

B. 12.8m and 7.2m

C. 19.2m and 0.8m

(g = 10ms− 2)

https://dl.doubtnut.com/l/_IJN7OgSghbww
https://dl.doubtnut.com/l/_xavOWuLXtKX5


D. 7.2m and 16.8m

Answer: D

Watch Video Solution

18. Two balls are dropped from the same height at

two di�erent places A and B where the acceleration

due to gravities are . The body at 'B' takes

't' seconds less to reach the ground and strikes the

ground with a velocity greater than at 'A' by .

Then the value of  is

A. 

gA and gB

υm/s

υ/t

1

√gAgB

https://dl.doubtnut.com/l/_xavOWuLXtKX5
https://dl.doubtnut.com/l/_kf78psyFsnNW


B. 

C. 

D. 

Answer: D

Watch Video Solution

2√gAgB

1

gAgB

√gAgB

19. The distance travelled by a falling body in the last

second of its motion, to that in the last but one

second is 7: 5, the velocity with which body strikes the

ground is

A. 19.6 m/s

https://dl.doubtnut.com/l/_kf78psyFsnNW
https://dl.doubtnut.com/l/_5Dfhq2p3FdjB


B. 39.2 m/s

C. 29.4 m/s

D. 49 m/s

Answer: B

Watch Video Solution

20. A body P is thrown vertically up with velocity

 and another body Q is thrown up along the

same vertically line with the same velocity but 1

second later from the ground. When they meet

30ms− 1

(g = 10ms − 2)

https://dl.doubtnut.com/l/_5Dfhq2p3FdjB
https://dl.doubtnut.com/l/_9dqC7VvvXWB6


A. P travels for 2.5 s

B. Q travels for 3.5 s

C. P travels for 3.5s

D. Q travels for 1s

Answer: C

Watch Video Solution

21. A particle is projected vertically up and another is

let fall to meet at the same instant. If they have

velocities equal in magnitude when they meet, the

distance travelled by them are in the ratio of

https://dl.doubtnut.com/l/_9dqC7VvvXWB6
https://dl.doubtnut.com/l/_7akVh0suukTV


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 1

1: 2

3: 1

2: 3

22. A stone is dropeed from a height of10 cm above

the top of a window 80 cm high. The time taken by

the stone to cross the window is 

A. 

(g = 9.8ms− 2)

s
1

7

https://dl.doubtnut.com/l/_7akVh0suukTV
https://dl.doubtnut.com/l/_wtODNJQ2uLMr


B. 

C. 

D. 

Answer: C

Watch Video Solution

s
3

7

s
2

7

s
4
7

23. A particle starts from rest with uniform

acceleration . Its velocity after 'n' second is 'v'. The

displacement of the body in the last two second is

A. 

B. 

a

2v(n − 1)

n

v(n − 1)

n

https://dl.doubtnut.com/l/_wtODNJQ2uLMr
https://dl.doubtnut.com/l/_OrEaQF8Wlr0a


C. 

D. 

Answer: A

Watch Video Solution

v(n + 1)

n

2v(n + 1)

n

24. Two balls are projected simultaneously with the

same speed from the top of a tower - one upwards

and the other downwards. If they reach the ground in

6s and 2s, the height of the tower is 

A. 120m

B. 60m

(g = 10ms− 2)

https://dl.doubtnut.com/l/_OrEaQF8Wlr0a
https://dl.doubtnut.com/l/_74FSGoBKEA1e


C. 80m

D. 30m

Answer: B

Watch Video Solution

25. For the velocity - time graph shown in �gure

below the distance covered by the body in last two

seconds of its motion is what fraction of the total

distance covered by it in all the total distance

https://dl.doubtnut.com/l/_74FSGoBKEA1e
https://dl.doubtnut.com/l/_07s6QfFOWKES


covered by it in all the seven seconds 

A. 

B. 

C. 

D. 

Answer: B

h id l i

1

2

1

4

1

3

2

3

https://dl.doubtnut.com/l/_07s6QfFOWKES


Watch Video Solution

26. A particle starts from rest. Its acceleration (a)

versus time (t) graph is as shown in the �gure. The

maximum speed of the particle will be

A. 110 m/s

B. 55m/s

C. 550m/s

https://dl.doubtnut.com/l/_07s6QfFOWKES
https://dl.doubtnut.com/l/_DuApVSo5tlOe


D. 660 m/s

Answer: B

Watch Video Solution

27. Velocity -time (v-t) graph for a moving object is

shown in the �gure .Total displacement of the object

during the time interval when there is non-zero

https://dl.doubtnut.com/l/_DuApVSo5tlOe
https://dl.doubtnut.com/l/_PqZjldScIiHG


acceleration and reatardation is 

A. 60m

B. 50m

C. 30m

D. 40m

Answer: B

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


Watch Video Solution

28. A ball is thrown form the top of a tower in

vertically upward direction. Velocity at a point 

meter below the point of projection is twice of the

velocity at a point  merer above the point of

projection, Find the maximum height reached by the

ball above the top of towe.

A. 2h

B. 

C. 3h

D. 

h

h

h
4
3

5h

3

https://dl.doubtnut.com/l/_PqZjldScIiHG
https://dl.doubtnut.com/l/_r1tmGkVAy59H


Answer: D

Watch Video Solution

29. A stone falling from the top of a vertical tower has

descended  metre when another is dropped from a

point  metre, below the top. If they fall from rest

and reach the ground together, show that the height

of the tower is .

A. 

B. 

C. 

x

y

m
(x + y)

2

4x

m
(x + y)2

4x

m
4(x + y)

2

x

m
4x

(x + y)2

https://dl.doubtnut.com/l/_r1tmGkVAy59H
https://dl.doubtnut.com/l/_UvbasWLqqpYk


D. 

Answer: A

Watch Video Solution

4x(x + y)2
m

30. 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 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. 

A

A

(g = 10m/s2)

50ms− 1

https://dl.doubtnut.com/l/_UvbasWLqqpYk
https://dl.doubtnut.com/l/_p0vG2dNgOoMa


B. 

C. 

D. 

Answer: B

Watch Video Solution

60ms− 1

80ms− 1

20ms− 1

31. A projectile moving vertically upwards with a

velocity of 200 m/s breaks into two equal parts at the

height of 490 m. One part starts moving vertically

upwards with a velocity of 400 m/s. How much time

after the break up will the other part hit the ground?

https://dl.doubtnut.com/l/_p0vG2dNgOoMa
https://dl.doubtnut.com/l/_PLUDt3oCy7EG


A. 

B. 

C. 5s

D. 10 s

Answer: D

Watch Video Solution

√10s

2√10s

https://dl.doubtnut.com/l/_PLUDt3oCy7EG

