
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI

ENGLISH)

ONE - DIMENSIONAL MOTION

Numerical Examples

1. A particle moves along a circular path of

radius 7 cm. Estimate the distance covered and

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8c43m7XkESK6


displacement when the particle (i) covers half

circular path and (ii) completes the total

circular path once.

Watch Video Solution

2. A particle move  m towards east and

then 10 m towards north. Find the magnitude

and direction of its displacement .

Watch Video Solution

10√3

https://dl.doubtnut.com/l/_8c43m7XkESK6
https://dl.doubtnut.com/l/_fMZgaNnQIY5J


3. A particle moves in a circular path of radius 7

cm. It covers (i) half of the circle in 4s and (ii)

one complete round in 10 s. In each case �nd

the average speed and average velocity.

Watch Video Solution

4. An aeroplane travels 2000 km to the west. It

then turns north and moves 2000 km more.

Finally it follows the shortest path to return to

its starting point. If the speed of the plane is

https://dl.doubtnut.com/l/_EU9vlrEFW2aV
https://dl.doubtnut.com/l/_zSDtGtX1ooHl


200 km. , �nd its average velocity for the

total journey .

Watch Video Solution

h− 1

5. Find the speed of the tip of a 3 cm long

second's hand in a clock.

Watch Video Solution

6. A train travels from station A to station B at

a constant speed of 40 km.  and returnsh− 1

https://dl.doubtnut.com/l/_zSDtGtX1ooHl
https://dl.doubtnut.com/l/_x3BYqCHj00Hz
https://dl.doubtnut.com/l/_rWEKsSiLXajh


from B to A at 60 km .  . Find the average

speed and average velocity of the train.

Watch Video Solution

h− 1

7. The motion of a particle, along x-axis, follows

the relation x = 8t-  . Here x and t are

expressed in metre and second respectively .

Find (i) the average velocity of the particle in

time interval 0 to 1 s and (ii) its instantaneous

velocity at t = 1 s.

Watch Video Solution

3t2

https://dl.doubtnut.com/l/_rWEKsSiLXajh
https://dl.doubtnut.com/l/_cjJmURZqlJl5


8. A person travels half of a distance at an

average velocity of 24 km. . At what average

velocity should he move to cover the second

half of the path so that his average velocity for

the total path becomes 32 km . ?

Watch Video Solution

h− 1

h− 1

9. A velocity of 60 km.  of a train is reduced

by the application of brakes. A retardation of

40 cm .  is produced . After how much time

h− 1

s− 1

https://dl.doubtnut.com/l/_cjJmURZqlJl5
https://dl.doubtnut.com/l/_QB2eDGpSf4Fw
https://dl.doubtnut.com/l/_6Al1DI4iTqvx


will the train stop? What will be the velocity of

the train after 20 s?

Watch Video Solution

10. A body covers 200 cm in the �rst 2s of

motion and 220 cm in the next 4s. Calculate

the velocity 7s after the start.

Watch Video Solution

https://dl.doubtnut.com/l/_6Al1DI4iTqvx
https://dl.doubtnut.com/l/_8Ohk4VyXWopg


11. A man is 9 m behind a train at rest. The train

starts with an acceleration of 2  and

simultaneously the man starts running. He is

able to board the train somehow after 3 s. Find

the acceleration of the man.

Watch Video Solution

m.s − 2

12. A particle moves with a uniform

acceleration along a straight line. It covers 41

cm and 49 cm in the 6th and the 10th seconds

https://dl.doubtnut.com/l/_UvLILqkXe6sn
https://dl.doubtnut.com/l/_bu3Lli6qucJB


respectively. What will be the distance covered

by the particle in 15 s?

Watch Video Solution

13. A train begins its journey from station A

and stops at station B after 45 min. C is a

certain point between A and B where the train

attains its maximum velocity of 50 km.  . If

the train travels from A to C with a uniform

acceleration and from C to B with a uniform

h− 1

https://dl.doubtnut.com/l/_bu3Lli6qucJB
https://dl.doubtnut.com/l/_PFoOAy5HAhua


retardation, calculate the distance between A

and B.

Watch Video Solution

14. A train moving with a constant acceleration

crosses an observer standing on the platform.

The �rst and the second compartments, each

15 m long cross the observer in 2s and 2.5 s,

respectively. Find the velocity of the train when

its �rst compartment just crosses the observer

and also �nd its acceleration.

https://dl.doubtnut.com/l/_PFoOAy5HAhua
https://dl.doubtnut.com/l/_BQ5K3cSX40qo


Watch Video Solution

15. A bullet with an initial velocity u penetrates

a target. After penetrating a distance x, its

velocity decreases by . How much farther will

the buIIet move through the before if comes to

rest?

Watch Video Solution

u

n

16. Starting from rest, a train traveIs a certain

distance with a uniform acceleration . Then itα

https://dl.doubtnut.com/l/_BQ5K3cSX40qo
https://dl.doubtnut.com/l/_mKU3FkSInkeW
https://dl.doubtnut.com/l/_BgaEKHaJHAGJ


traveIs with a uniform retardation  and �nally

comes to rest again. If the totaI time of motion

is t,�nd (i) the maximum velocity attained and

(ii) the totaI distance travelled by the train.

Watch Video Solution

β

17. A partical traveIIing with uniform

acceleration along a straight line has average

velocities  and  in successive time

intervals  and  respectively . Prove that, 

h id l i

v1, v2 v3

t1, t2 t3

=
v2 − v1

v3 − v2

t1 + t2

t2 + t3

https://dl.doubtnut.com/l/_BgaEKHaJHAGJ
https://dl.doubtnut.com/l/_35RnI9LimNw3


Watch Video Solution

18. A bullet, moving with a velocity of 200

 can just go through a 4 cm thick plank.

What should be the velocity of a bullet for just

going through a 10 cm thick identical plank?

Watch Video Solution

m.s − 1

19. The speed of a train drops 48  to 24

 after moving through a distance of

108 m with uniform retardation. How much

km.h− 1

km.h− 1

https://dl.doubtnut.com/l/_35RnI9LimNw3
https://dl.doubtnut.com/l/_vxH2rWeFC1Ip
https://dl.doubtnut.com/l/_DcHgxjdp86Ox


farther would it move with the same

retardation before coming to rest?

Watch Video Solution

20. A particle starts with a velocity u with a

uniform acceleration f. In the p-th, q-th and r-th

seconds, it moves through distances a,b and c

respectively. Prove that

Watch Video Solution

a(q − r) + b(r − p) + c(p − q) = 0

https://dl.doubtnut.com/l/_DcHgxjdp86Ox
https://dl.doubtnut.com/l/_Y0fp4eOEPCpn
https://dl.doubtnut.com/l/_fndZJPBOgX73


21. From two stations A and B, two trains

started simultaneously towards each other

with velocities  respectively. After they

crossed each other the �rst train reached B in

time  and the second train reached A in time 

. Show that sqrt(t_(2)):sqrt(t_(1))`

Watch Video Solution

v1andv2

t1

t2 v1 : v2 =

22. A train attains a velocity v after starting

from rest with a uniform acceleration . Then

the train travels for sometime withuniform

α

https://dl.doubtnut.com/l/_fndZJPBOgX73
https://dl.doubtnut.com/l/_HNDEp1u2TXji


velocity, and at last comes to rest with a

uniform retardation . If the overall

displacement is s in time t , show that

Watch Video Solution

β

t = + ( + )
s

v

v

2

1

α

1

β

23. s-t graph for a partical, moving with a

constant acceleration, subtends angIe with

the time axis at time t. That angle becomes

 1s Iater. Find the acceleration of the

partical.

45∘

60∘

https://dl.doubtnut.com/l/_HNDEp1u2TXji
https://dl.doubtnut.com/l/_oxutQDp10cwL


Watch Video Solution

24. Displacement x and time t, in a rectiIinear

motion of a partical are reIated as .

Here x is measured in metre and t in second.

Find the displacement of the partical when its

velocity is zero.

Watch Video Solution

t = √x + 3

25. A body starts from rest and moves with an

acceleration proportionaI to time. (i) Find its

https://dl.doubtnut.com/l/_oxutQDp10cwL
https://dl.doubtnut.com/l/_lxfP89JgvbTn
https://dl.doubtnut.com/l/_NAhzNruKg8W5


velocity n s after starting. (ii) What distance

will it traveI in n s?

Watch Video Solution

26. Velocity of a moving partical v decreases

with its displacement. Given, x

where = initial velocity ,x = displacement and

alpha is a constant. How long will the partical

take to reach a point B on the x- axis at a

distance from the origin?

Watch Video Solution

v = v0 − α

v0

xm

https://dl.doubtnut.com/l/_NAhzNruKg8W5
https://dl.doubtnut.com/l/_saWc48jrysp5


27. The relation between the time taken and

the displacement of a moving body is s =

, where the unit of s is in metre

and that of t is in second. Find out the

displacement, velocity and acceleration of the

body 2s after initiation of the journey.

Watch Video Solution

2t − 3t2 + 4t3

28. For a particle travelling along a straight line

the equation of motion is s = 16 t+5 . Showt2

https://dl.doubtnut.com/l/_saWc48jrysp5
https://dl.doubtnut.com/l/_VR1NOjQFeaAt
https://dl.doubtnut.com/l/_SwmiGceqVD0I


that it will always travel with uniform

acceleration.

Watch Video Solution

29. If a,b and c are constant of motion and

, then prove that 4a(s-c) = 

.

Watch Video Solution

s = at2 + bt + c

v2 − b2

https://dl.doubtnut.com/l/_SwmiGceqVD0I
https://dl.doubtnut.com/l/_I6i85uhRwiZL


30. The retardation  of a particle in rectilinear

motion is proportional to the square root of

its velocity v. Assume that the constant A of

proportionality is positive. The initial velocity

of the particle is  . How far would the particle

move before coming to rest? What would be

the time required to travel that distance?

Watch Video Solution

α

v0

31. The acceleration-time graph of a particle

starting from rest is given in. Draw the

https://dl.doubtnut.com/l/_hRr7IQ226yy5
https://dl.doubtnut.com/l/_eFpBChBaAa6U


corresponding velocity-time graph and hence

�nd out the displacement in 6s. 

View Text Solution

32. A stone is dropped from a height of 19.6m.

What is the time taken by the stone to travel

the last metre of the path?

Watch Video Solution

https://dl.doubtnut.com/l/_eFpBChBaAa6U
https://dl.doubtnut.com/l/_CES6zRrLo7Ic


33. An object is thrown vertically upwards with

an initial velocity of 40 . (i) How long will

the object move upwards? (ii) What will be the

maximum height attained? (iii) How much time

will it taken to reach the ground ? (iv) When

will the object be at a height of 25 m from the

ground ? (v) What will be its velocity after 2 s? [

.

Watch Video Solution

m.s − 1

g = 9.8m.s − 2]

https://dl.doubtnut.com/l/_eOIwOFCGdG7O


34. A ball falls freely on a perfectly elastic plate

from a height of 3m . At the instant t = 0 , the

velocity of the ball is zero. Draw velocity -time

graph for the motion of the ball. [g = 9.8 

]

Watch Video Solution

m.s − 2

35. A body is thrown vertically upwards. After

attaining half of its maximum height its

velocity becomes 14 . (i) How high will

the body rise? (ii)What will be the velocity of

m.s − 2

https://dl.doubtnut.com/l/_CLxhbq39kn9q
https://dl.doubtnut.com/l/_3WkxqmUjls9t


the body 1 s and 3 s after its projection?

(iii)What is the average velocity of the body in

the �rst haIf second?

Watch Video Solution

36. A piece of stone was dropped from a

stationary baloon. The stone covered 13.9 m

during the last s of its descent. Find the

height of the balloon and the velocity of the

stone whe it strikes the ground. [g = 9.8 ]

Watch Video Solution

1

7

m.s − 2

https://dl.doubtnut.com/l/_3WkxqmUjls9t
https://dl.doubtnut.com/l/_dYytkOd2fNQ6


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

400 m high. At the same time another stone is

thrown upwards from the ground with a

velocity of 100 . When and where will

they meet each other? [g = 9.8 ]

Watch Video Solution

m.s − 2

m.s − 2

38. A stone is dropped from the top of a

vertical pillar. When the stone has fallen

through a height x, another stone is dropped

https://dl.doubtnut.com/l/_dYytkOd2fNQ6
https://dl.doubtnut.com/l/_BNFB1SMSGtmW
https://dl.doubtnut.com/l/_1c9IMNulS3bx


from height y below the top of the pillar. Both

the stones touch the ground at the same time .

Prove that the height of the pillar should

.

Watch Video Solution

(x + y)
2

4x

39. A,B,C and D are four points on a vertical line

such that AB = BC CD. A body is allowed to fall

freely from A. Prove that the respective times

required by the body to cross the distances AB,

https://dl.doubtnut.com/l/_1c9IMNulS3bx
https://dl.doubtnut.com/l/_SoEjzzW0ZSBK


BC, CD should be in the ratio

Watch Video Solution

1: (√2 − 1) : (√3 − √2).

40. A rubber ball is thrown vertically

downwards from the top of a tower with an

initial velocity of  . A second ball is

dropped 1 s later from the same place. In 2 s

the �rst ball reaches the ground and rebounds

upwards with the same velocity. When will they

collide with each other?

h id l i

14m.s − 1

https://dl.doubtnut.com/l/_SoEjzzW0ZSBK
https://dl.doubtnut.com/l/_hVGAHUn1SSY3


Watch Video Solution

41. An object moving with a speed of 6.25 m/s,

is deaccelerated at a rate given by

, where v is the instantaneous

speed. What is the time taken by the object to

come to rest?

Watch Video Solution

a = − 2.5√v

42. Two bodies reIeased from di�erent heights

fall freeIy and reach the ground at the same

https://dl.doubtnut.com/l/_hVGAHUn1SSY3
https://dl.doubtnut.com/l/_fpCOgujwb5As
https://dl.doubtnut.com/l/_zp2hgc9Q1ngz


time. The �rst body takes a time, s and

second body takes a time, s. What was

the height of the �rst body at the time of

reIease of the second body?

Watch Video Solution

t1 = 2

t2 = 1

43. A balloon moves verticaIIy upwards with a

uniform velocity . A weight is tied to baIIoon

with a rope. When the baIIoon attains a height

, the rope snaps. How much time will the

weight take to reach the ground?

h id l i

v0

h0

https://dl.doubtnut.com/l/_zp2hgc9Q1ngz
https://dl.doubtnut.com/l/_2mLordQYZ4hO


Watch Video Solution

44. According to , three cars P, Q and R are at

three points along the x-axis at a given

moment. Now the car p starts its motion

towards  parallel to the y-axis with a uniform

velocity v. Again, R is in motion paraIIeI to the y-

axis along  with uniform acceleration a. If

the car Q too moves paraIIeI to the y-axis then

under what condition will aII of them remain

coIIinear? Given PQ = QR.

View Text Solution

P1

RR1

https://dl.doubtnut.com/l/_2mLordQYZ4hO
https://dl.doubtnut.com/l/_ceXP9wm2hRfS


Section Related Questions

1. De�ne rest and motion.

Watch Video Solution

2. What do you mean by (i) absolute rest and

(ii) absolute motion ?

Watch Video Solution

https://dl.doubtnut.com/l/_ceXP9wm2hRfS
https://dl.doubtnut.com/l/_MmaR1zC0HyOs
https://dl.doubtnut.com/l/_ATHesYi9uNtx
https://dl.doubtnut.com/l/_eCrUICKxsDJd


3. Rest and motion are relative. Explain.

Watch Video Solution

4. What is complex motion? Given examples .

Watch Video Solution

5. De�ne speed of a moving body. Write its unit

and dimension.

Watch Video Solution

https://dl.doubtnut.com/l/_eCrUICKxsDJd
https://dl.doubtnut.com/l/_2eCd8G22RLPk
https://dl.doubtnut.com/l/_kYbgiCdPF7Z4


6. Di�erentiate between average speed and

instantaneous speed.

Watch Video Solution

7. De�ne velocity of a moving body. Write its

units and dimension.

Watch Video Solution

8. Di�erentiate between speed and velocity.

https://dl.doubtnut.com/l/_o0iLvdRiikBp
https://dl.doubtnut.com/l/_6YdppLzSIhys
https://dl.doubtnut.com/l/_B2cgdcMvqft9


Watch Video Solution

9. Can a body moving with uniform speed have

nonuniform velocity?

Watch Video Solution

10. Can a body moving with uniform velocity

have non-uniform speed?

Watch Video Solution

https://dl.doubtnut.com/l/_B2cgdcMvqft9
https://dl.doubtnut.com/l/_XTnDe3ftgxaM
https://dl.doubtnut.com/l/_C6VWsfRQHsP4
https://dl.doubtnut.com/l/_tYLIPZ56juV5


11. De�ne acceleration. What are its units and

dimension?

Watch Video Solution

12. What is understood by the term

instantaneous speed?

Watch Video Solution

13. De�ne deceleration or retardation. What are

its units and dimension?

https://dl.doubtnut.com/l/_tYLIPZ56juV5
https://dl.doubtnut.com/l/_zjLbX2t0eZAD
https://dl.doubtnut.com/l/_f5ibIY2kM57T


Watch Video Solution

14. Draw and explain the velocity -time graph

for the motion of a body starting from rest

with a constant acceleration.

Watch Video Solution

15. Discuss how displacement is represented on

a velocity - time graph.

Watch Video Solution

https://dl.doubtnut.com/l/_f5ibIY2kM57T
https://dl.doubtnut.com/l/_IqXZabBHSdsA
https://dl.doubtnut.com/l/_vvLKb2Tnmv2G


Higher Order Thinking Skill Hots Questions

16. Deduce the equation s = , where

symbols have their usual meanings.

Watch Video Solution

ut + at21

2

17. Establish the formula v = u +at, where

symbols have their usual meanings.

Watch Video Solution

https://dl.doubtnut.com/l/_vvLKb2Tnmv2G
https://dl.doubtnut.com/l/_WEp5XagYAfNe
https://dl.doubtnut.com/l/_OwVhCZbQXttG


1. Can a partical, moving with a uniform speed

have a non-uniform velocity?

Watch Video Solution

2. Can a particle, moving with a uniform

velocity have a non-uniform speed?

Watch Video Solution

https://dl.doubtnut.com/l/_bdCXyVFHSQd9
https://dl.doubtnut.com/l/_Yo7WRviPaha6


3. Even if the average velocity of a body is zero,

its average speed may be non-zero-is it

possibIe?

View Text Solution

4. State whether a particle having constant

acceleration may have a velocity of constant

magnitude.

Watch Video Solution

https://dl.doubtnut.com/l/_49JxkQpt5Bxz
https://dl.doubtnut.com/l/_xodcCmHgcnMI
https://dl.doubtnut.com/l/_jadVl36Gg6aF


5. Velocity is zero but acceleration is non-zero.

Is it possibIe?

Watch Video Solution

6. Can the directions of velocity and

acceleration be di�erent?

Watch Video Solution

7. Can there be any change in direction of the

velocity of a body moving under a constant

https://dl.doubtnut.com/l/_jadVl36Gg6aF
https://dl.doubtnut.com/l/_ym5S7vNYzBlf
https://dl.doubtnut.com/l/_qDpySHNQGXko


acceleration?

View Text Solution

8. What kind of motion is described by the

equation ?

View Text Solution

s = s0 + ut + at21

2

9. For a body moving with a uniform

acceleration, prove that its average velocity is

https://dl.doubtnut.com/l/_qDpySHNQGXko
https://dl.doubtnut.com/l/_R9WQYoI1kZVP
https://dl.doubtnut.com/l/_dFicTHiVDWpQ


the arithmetic mean of its initial and �nal

velocities.

Watch Video Solution

10. Starting from rest, a body moves in a

straight line with a constant acceleration.

Describe the nature of the graph relating the

displacement with time.

Watch Video Solution

https://dl.doubtnut.com/l/_dFicTHiVDWpQ
https://dl.doubtnut.com/l/_bWTs1pRf8oVP


11. State the nature of the graphs representing

motions of a body with uniform velocity, with

uniform acceleration and with uniform

retardation respectively in a dispalcement -

time graph.

Watch Video Solution

12. How can you represent (i) motion with

uniform velocity, (ii) motion with uniform

acceleration and (iii) motion with uniform

retardation in a velocity time graph?

https://dl.doubtnut.com/l/_84ymRHU1blNU
https://dl.doubtnut.com/l/_7CzjSUDsu6Ca


Watch Video Solution

13. Draw the velocity -time graph of a body

moving (i) with uniform acceleration , (ii) with

increasing acceleration and (iii) with

decreasing acceleration.

Watch Video Solution

14. In a velocity - time graph how (i) uniform

retardation , (ii) gradually increasing

https://dl.doubtnut.com/l/_7CzjSUDsu6Ca
https://dl.doubtnut.com/l/_KML3Qi3weQGJ
https://dl.doubtnut.com/l/_vsoflhM0slE3


retardation and (iii) gradually decreasing

retardation can be represented ?

Watch Video Solution

15. A body with an initial velocity u and a

uniform acceleration, covers a distance s in

time t and acquires a velocity v. Compare the

velocity of the body at half at half of the

distance covered with the velocity at half of the

total time of travel.

Watch Video Solution

https://dl.doubtnut.com/l/_vsoflhM0slE3
https://dl.doubtnut.com/l/_RztayBJFkikg


16. State whether any body with a two-

dimensional motion may have an acceleration

in one dimension only.

Watch Video Solution

17. This displacement of a particle during its

motion is equal to half of the product of its

instantaneous velocity and time. Show that the

particle moves with a constant acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_RztayBJFkikg
https://dl.doubtnut.com/l/_N8Uwkuyf7GFN
https://dl.doubtnut.com/l/_DUxg7sjCp191


18. When the speed of car is doubled, the

distance required to stop it becomes 4 times.

Why?

Watch Video Solution

19. Does the magnitude of a physical quantity

depend on the chosen frame of reference?

Watch Video Solution

https://dl.doubtnut.com/l/_DUxg7sjCp191
https://dl.doubtnut.com/l/_mkSMJZgjK6zA
https://dl.doubtnut.com/l/_fndDBCIfoqPg
https://dl.doubtnut.com/l/_x5ssZkCjedaM


20. A particle in motion covers half of a circular

path of radius r in time t . Find the average

speed and average velocity of the body.

Watch Video Solution

21. From the top of a tower, one ball is thrown

vertically upwards and another ball vertically

downwards with the same speed. Which of the

balls will touch the ground with higher velocity

?

Watch Video Solution

https://dl.doubtnut.com/l/_x5ssZkCjedaM
https://dl.doubtnut.com/l/_OpmN7UY9AUiX


22. A baII is projected upwards from the

ground with a velocity . After some time the

ball comes back to the ground and rebounds

with a velocity . Neglecting air

resistance draw the velocity - time graph for

the motion of the ball.

View Text Solution

v1

v2( < v1)

23. State whether the displacement can be

more than the total distance covered by a

https://dl.doubtnut.com/l/_OpmN7UY9AUiX
https://dl.doubtnut.com/l/_dmrQkPFNWpc0
https://dl.doubtnut.com/l/_NdN4ysHhxFhN


particle.

Watch Video Solution

24. Two objects are thrown vertically upwards

with the same velocity v from the same point. If

the second object is thrown a time T later than

the �rst object, when will the two objects

collide with each other?

Watch Video Solution

https://dl.doubtnut.com/l/_NdN4ysHhxFhN
https://dl.doubtnut.com/l/_rBiP95zQk9gt


25. Sketch the nature of the position - time

graph for the unidirectional motion of a

particle, having a variable velocity.

Watch Video Solution

26. Can you explain the translation of a car by

the translation of a single particle? Justify your

answer.

View Text Solution

https://dl.doubtnut.com/l/_dwULl2g77xYw
https://dl.doubtnut.com/l/_bh4gv6wNg2Pc
https://dl.doubtnut.com/l/_FdInu2yyOjQ5


27. A particle travels for a time  with velocity

, where c is a constant. What is

the distance travelled?

View Text Solution

2t0

v = c|t − t0|

28. The velocity-displacement (v-x) graph of a

moving particle is given in Fig. Draw the

corresponding acceleration - displacement (a-x)

graph. 

View Text Solution

https://dl.doubtnut.com/l/_FdInu2yyOjQ5
https://dl.doubtnut.com/l/_k9Ik3BsQD78z


29. An object is thrown vertically upwards.

What will be the nature of its displacement -

time graph?

Watch Video Solution

30. The equation x= A sin  t gives the relation

between the time t and the corresponding

displacement x of a moving particle where A

and  are constant. Prove that the acceleration

ω

ω

https://dl.doubtnut.com/l/_k9Ik3BsQD78z
https://dl.doubtnut.com/l/_4AStHK2Dj60A
https://dl.doubtnut.com/l/_BOYccPQLou8U


of the particle is proportional to its

displacement and is directed opposite to it.

Watch Video Solution

31. The velocity-time graph for a given particle

is shown in Fig. 1.49. Draw the acceleration-

time displacement -time and distance -time

graphs for the particle. 

View Text Solution

https://dl.doubtnut.com/l/_BOYccPQLou8U
https://dl.doubtnut.com/l/_tgxR9NbovmMq
https://dl.doubtnut.com/l/_vQ1nOOl7lhJG


32. The �gure below represents the

acceleration-time graph of a particle at a given

time. Assuming that the particle starts from

rest, draw the velocity-time and displacement-

time graphs for the particle. 

View Text Solution

33. Identify the types of motion: whether it is

one dimensional two dimensional or three

dimensional.

https://dl.doubtnut.com/l/_vQ1nOOl7lhJG
https://dl.doubtnut.com/l/_fc9tCgIqYTdA


(i) Kicking a football

(ii) Motion of clock needle

Watch Video Solution

34. Which of the following graphs represents

one dimensional motion of a particle? Given

reasons for your answer. 

View Text Solution

https://dl.doubtnut.com/l/_fc9tCgIqYTdA
https://dl.doubtnut.com/l/_lT6ATtyAuYoB
https://dl.doubtnut.com/l/_Ono5IMB1bexA


Exercise Multiple Choice Questions

35. Considering that a particle starts its motion

from rest draw the displacement- velocity

graph from the given acceleration-time graph. 

View Text Solution

1. A vehicle is moving with a uniform speed of

18  . The distance covered by it in 1 s iskm.h− 1

https://dl.doubtnut.com/l/_Ono5IMB1bexA
https://dl.doubtnut.com/l/_8RHRRSVEGxe5


A. 18 m

B. 5 m

C. 10 m

D. 1 m

Answer: B

Watch Video Solution

2. Distance travelled by a particle in motion is

directly proportional to the square of the time

https://dl.doubtnut.com/l/_8RHRRSVEGxe5
https://dl.doubtnut.com/l/_OvnY9NlsHTCx


of travel. In this stage acceleration of the

particle is

A. increasing

B. decreasing

C. zero

D. constant

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_OvnY9NlsHTCx


3. A person covers half of his path at a speed of

30  and the remaining half at 40 

 . His average speed is

A. 35 

B. 60 

C. 34.3 

D. 50 

Answer: C

Watch Video Solution

km.h− 1

km.h− 1

km.h− 1

km.h− 1

km.h− 1

km.h− 1

https://dl.doubtnut.com/l/_wJ703HDAOWlq


4. Starting from rest a car moves for sometime

with a constant acceleration x and then with a

constant retardation y and �nally it comes to

rest. If the car is in motion for a total time t,

the maximum velocity of the car is

A. 

B. 

C. 

D. 

Answer: A

. t
xy

x + y

. t
xy

x − y

. t
x2y2

x2 + y2

. t
x2y2

x2 − y2

https://dl.doubtnut.com/l/_0kpR1bVuu0LL


Watch Video Solution

5. Displacement (x) and time (t) of a particle in

motion are related as x = at +  where

a,b, and c, are constants. Velocity of the particle

when its acceleration becomes zero is

A. 

B. 

C. 

D. 

bt2 − ct3

a +
b2

c

a +
b2

2c

a +
b2

3c

a +
b2

4c

https://dl.doubtnut.com/l/_0kpR1bVuu0LL
https://dl.doubtnut.com/l/_zmvrtMgQwi1E


Answer: C

Watch Video Solution

6. The motion of a particle is described by the

equation v = at. The distance travelled by the

particle in the �rst 4s

A. 4a

B. 8a

C. 12a

D. 6a

https://dl.doubtnut.com/l/_zmvrtMgQwi1E
https://dl.doubtnut.com/l/_rtkE84wiMO8g


Answer: B

Watch Video Solution

7. A particle starting from rest with constant

acceleration travels a distance x in �rst 2s and

a distance y in next 2s then

A. y = 3x

B. y = 2x

C. y = x

D. y = 4x

https://dl.doubtnut.com/l/_rtkE84wiMO8g
https://dl.doubtnut.com/l/_a3hFPmzDaXhk


Answer: A

Watch Video Solution

8. The displacement of a particle is given by y =

. The initial velocity and

acceleration are respectively

A. b,-4d

B. b, 2c

C. 

D. 2c , -4d

a + bt + ct2 + dt4

−b, − 2c

https://dl.doubtnut.com/l/_a3hFPmzDaXhk
https://dl.doubtnut.com/l/_UwPZ5sFHdkr7


Answer: B

Watch Video Solution

9. The displacement of a particle starting from

rest (at t = 0) is given by s =  . The time

in second at which the particle obtain zero

velocity again is

A. 2

B. 4

C. 6

6t2 − t3

https://dl.doubtnut.com/l/_UwPZ5sFHdkr7
https://dl.doubtnut.com/l/_TgW2IegqBAgb


D. 8

Answer: B

Watch Video Solution

10. A car starts from rest and travels a distance

s with a uniform acceleration f, then it travels

with uniform velocity for a time t, and at last

comes to rest with a uniform retardation  . If

the total distance travelled is 5s. Then

A. s = ft

f

2

https://dl.doubtnut.com/l/_TgW2IegqBAgb
https://dl.doubtnut.com/l/_tcWpRRYWznsX


B. s = 

C. s = 

D. s = 

Answer: B

View Text Solution

ft21

2

ft21

4

ft21

6

11. Two stations A and B are 2km apart. A train

moves at �rst with a uniform acceleration 

and then with a uniform retardation  to

travel the distance AB in 4 min.Then

a1

a2

https://dl.doubtnut.com/l/_tcWpRRYWznsX
https://dl.doubtnut.com/l/_NjuRAw7Lpt7d


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a1 + a2 = 2a1a2

+ =
1

a1

1

a2

1

2

a1 + a2 = 4a1a2

a1 + a2 = 2√a1a2

12. A car moves with a uniform velocity of 36

 on a straight road Then it attains a

uniform acceleration and doubles its velocity in

km. h− 1

https://dl.doubtnut.com/l/_NjuRAw7Lpt7d
https://dl.doubtnut.com/l/_uu2wCFmXPzCH


10s. The radius of a wheel of the car it 25 cm.

The number of complete rotations of the wheel

in those 10s would be about

A. 84

B. 95

C. 126

D. 135

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uu2wCFmXPzCH
https://dl.doubtnut.com/l/_WlWZkrPY1zXH


13. Two scooters start at an interval of 1 min

between them, each moving with a uniform

acceleration of 0.4 . How much later the

distance between them would be 4.2 km?

A. 195s

B. 205s

C. 175s

D. 250s

Answer: B

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_WlWZkrPY1zXH


14. A passenger in a train with speed 72 km/h

observed another train coming from the

opposite direction with speed 32.4 km/ h .

What is the length of the second train if it

crosses the passenger in 10s ?

A. 300 m

B. 110 m

C. 2.9 m

D. 290 m

https://dl.doubtnut.com/l/_WlWZkrPY1zXH
https://dl.doubtnut.com/l/_LVFCyW3GZOqH


Answer: D

Watch Video Solution

15. A runner wins a race in front of another

runner. The uniform accelerations of them

were  and  respectively . The time taken by

the �rst runner is less by t, and the velocity at

the �nishing point is higher by v, relative to the

second runner. Then

A. 

a1 a2

t = v√a1a2

https://dl.doubtnut.com/l/_LVFCyW3GZOqH
https://dl.doubtnut.com/l/_NJsdlKPIOZ2u


B. 

C. 

D. 

Answer: B

View Text Solution

v = t√a1a2

a1 = a2√vt

= t√a1a2
1

v

16. A body is thrown vertically upwards at 40

 . After sometime the body returns to

the initial point at the same speed. Average

velocity of the body for the motion is

m.s − 1

https://dl.doubtnut.com/l/_NJsdlKPIOZ2u
https://dl.doubtnut.com/l/_MWVrMZ2G9cBj


A. 45 

B. 40 

C. 48 

D. zero

Answer: D

Watch Video Solution

m.s − 1

m.s − 1

m.s − 1

17. A body freely falling from rest has a velocity

v after it falls through a height of h. The

https://dl.doubtnut.com/l/_MWVrMZ2G9cBj
https://dl.doubtnut.com/l/_lBYHdq9WZCFW


distance it has to fall down for its velocity to

become 2 v is

A. 4 h

B. 6 h

C. 8 h

D. 10 h

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lBYHdq9WZCFW


18. A ball is thrown vertically upward with a

speed v from a height h above the ground . The

time taken for the ball to hit the ground is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√1 −
v

g

2hg

v2

√1 +
2hg

v2

[1 + √1 + ]
v

g

2hg

v2

√1 +
v

g

2hg

v2

https://dl.doubtnut.com/l/_IFIQfUqYPdJ3


19. A body A is thrown up vertically from the

ground with a velocity  and another body B

is simultaneously dropped from from a height

H. They meet at a height , if  is equal to

A. 

B. 

C. 

D. 

Answer: B

v0

H

2
v0

√2gH

√gH

√gH
1

2

√
2g

H

https://dl.doubtnut.com/l/_IFIQfUqYPdJ3
https://dl.doubtnut.com/l/_clnBG3JiOxqY


Watch Video Solution

20. A stone is dropped from a height h.

Another stone is thrown simultaneously in the

vertical direction so as to rise to a height 4h.

How much later would the two stones cross

each other?

A. 

B. 

C. 

D. 

√
h

8g

√8gh

√2gh

√
h

2h

https://dl.doubtnut.com/l/_clnBG3JiOxqY
https://dl.doubtnut.com/l/_51ddSlGwh1tK


Answer: A

Watch Video Solution

21. A stone is falling freely. The distance

travelled in the last second is equal to that

travelled in the �rst three seconds. The time

spent by the stone in air is

A. 6s

B. 5 s

C. 7 s

https://dl.doubtnut.com/l/_51ddSlGwh1tK
https://dl.doubtnut.com/l/_IiUzqS5kohSa


D. 4 s

Answer: B

Watch Video Solution

22. A stone is thrown vertically upwards from

some high point P. The velocity of the stone at

a height h above P is half that at a depth h

below P. The maximum height attained by the

stone is

A. h
7
3

https://dl.doubtnut.com/l/_IiUzqS5kohSa
https://dl.doubtnut.com/l/_LEp6spFHz2Qc


B. h

C. h

D. h

Answer: B

View Text Solution

5

3

7
5

9

7

23. A hail drop is falling freely due to gravity. It

travels distance  and  respectively in

the �rst second and third seconds of motion.

The relation among  and  is

h1, h2 h3

h1, h2 h3

https://dl.doubtnut.com/l/_LEp6spFHz2Qc
https://dl.doubtnut.com/l/_6hVGCf7JcuT8


A. 

B.  and 

C. 

D. 

Answer: A

Watch Video Solution

h1 = =
h2

3
h3

5

h2 = 3h1 h3 = h2

h1 = h2 = h3

h1 = 2h2 = 3h3

24. A parachute is dropped from an aeroplane.

The parachute opens after 10 s and then comes

down with a uniform retardation of 2.5 .m.s − 2

https://dl.doubtnut.com/l/_6hVGCf7JcuT8
https://dl.doubtnut.com/l/_e48afz32YVzQ


If the aeroplane was at a height of 2.495 km

and g = 10  , then the velocity at which

the parachute touches the ground is

A. 2.5 

B. 7.5 

C. 5 

D. 10 

Answer: C

Watch Video Solution

m.s − 2

m.s − 1

m.s − 1

m.s − 1

m.s − 1

https://dl.doubtnut.com/l/_e48afz32YVzQ
https://dl.doubtnut.com/l/_Thc0h1Rq8v4R


25. A body falls freely from a certain height. It

takes times  and  to travel the �rst and the

�rst and the last half -distances, respectively.

Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t1 t2

(√2 + 1)t1 = t2

(√2 + 1)t2 = t1

(√2 − 1)t1 = t2

(√2 − 1)t2 = t1

https://dl.doubtnut.com/l/_Thc0h1Rq8v4R


26. A small cube falls from rest along a

frictionless inclined plane. If this distance

travelled between times t = n -1 and t = n be 

then the value of  is

A. 

B. 

C. 

D. 

Answer: C

sn

sn

sn + 1

2n − 1

2n

2n + 1

2n − 1

2n − 1

2n + 1

2n

2n + 1

https://dl.doubtnut.com/l/_Thc0h1Rq8v4R
https://dl.doubtnut.com/l/_3SY9DVGdRxX2


Watch Video Solution

27. The area under velocity-time graph for a

particle in a given interval to time represents -

(A) Velocity.

(B) Acceleration.

(C) Work done.

(D) Displacement.

A. velocity

B. acceleration

https://dl.doubtnut.com/l/_3SY9DVGdRxX2
https://dl.doubtnut.com/l/_r7u9te4qw7hH


C. work done

D. displacement

Answer: D

Watch Video Solution

28. Which one of the following displacement-

time graphs represents one dimensional

motion of a particle?

A. 

https://dl.doubtnut.com/l/_r7u9te4qw7hH
https://dl.doubtnut.com/l/_QXg2bbTu51Dy


B. 

C. 

D. 

Answer: D

View Text Solution

29. Position-time graph for motion with zero

acceleration is

A. 

https://dl.doubtnut.com/l/_QXg2bbTu51Dy
https://dl.doubtnut.com/l/_snlDKVp5dqoX


B. 

C. 

D. 

Answer: C

Watch Video Solution

30. On an acceleration- time graph, the area

under the graph represents

A. distance travelled

https://dl.doubtnut.com/l/_snlDKVp5dqoX
https://dl.doubtnut.com/l/_0PpMjA4Bl2tx


B. active force

C. change of acceleration

D. change of velocity

Answer: D

View Text Solution

31. A ball is dropped on a �xed horizontal plane

from a certain height. After recoil from the

plane, it rises to a lower height. The correct

nature of the height-time graph is

https://dl.doubtnut.com/l/_0PpMjA4Bl2tx
https://dl.doubtnut.com/l/_FhfQYRouWPUk


Exercise Graphical Analysis

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

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


1. For a freely falling body the acceleration

graph is -

(A) Straight line parallel to the acceleration

axis.

(B) Straight line parallel ot the time axis.

(C) Straight line passing through the origin.

(D) Parabola passing through the origin.

A. straight line parallel to the acceleration

axis

B. straight line parallel ot the time axis

https://dl.doubtnut.com/l/_0dBGT5NJ2Nyf


Exercise Miscellaneous

C. straight line passing through the origin

D. parabola passing through the origin

Answer: B

Watch Video Solution

1. Equation of motion of a particle is

. Calculate the acceleration in

t=2 s.

x = (2t2 − t3)m

https://dl.doubtnut.com/l/_0dBGT5NJ2Nyf
https://dl.doubtnut.com/l/_jVdbwFZHd2FU


Watch Video Solution

2. In a three dimensionaI space of zero gravity,

the equation of motion of a partical is

A. one-dimensional

B. two-dimensional

C. three-dimensional

D. four-dimensional

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_jVdbwFZHd2FU
https://dl.doubtnut.com/l/_4M09fZpnwoud


3. Which of the foIIowing is a one-dimensionaI

motion?

(A) Landing of an aircraft.

(B) Earth revolving around the sun.

(C) Motion of wheels of a moving train.

(D) Train running on a straight track.

A. Landing of an aircraft

B. Earth revolving around the sun

C. Motion of wheels of a moving train

https://dl.doubtnut.com/l/_4M09fZpnwoud
https://dl.doubtnut.com/l/_10LnZSSxTxCB


Very Short Answer Type Questions

D. Train running on a straight track

Answer: D

Watch Video Solution

1. A particle is in uniform motion with respect

to a reference frame. Is it possible for the

particle to be at rest with respect to another

frame?

https://dl.doubtnut.com/l/_10LnZSSxTxCB
https://dl.doubtnut.com/l/_kmyLtiBNvKOs


Watch Video Solution

2. Retardation is essentially a _______

acceleration.

Watch Video Solution

3. For a particle displacement (x) and time (t)

are related by the following equation : x =

m. If time is expressed in

second, �nd the initial velocity of the particle.

Watch Video Solution

(3t2 + 2t + 5)

https://dl.doubtnut.com/l/_kmyLtiBNvKOs
https://dl.doubtnut.com/l/_9NDCFLJKA8yM
https://dl.doubtnut.com/l/_R7iYpI1j2w2M


4. Displacement of a moving particle is directly

proportional to the square of the time

duration. State whether the particle is moving

at a constant velocity or at a constant

acceleration.

Watch Video Solution

5. When is the average velocity of a particle

equal to its instantaneous velocity?

https://dl.doubtnut.com/l/_R7iYpI1j2w2M
https://dl.doubtnut.com/l/_ABo5fdSTJXqQ
https://dl.doubtnut.com/l/_seKfvOL5jhLm


Watch Video Solution

6. Does a particle with a uniform speed in a

curved path posses any acceleration?

Watch Video Solution

7. How many dimensions are there in the

motion of a ship in a turbulent sea?

Watch Video Solution

https://dl.doubtnut.com/l/_seKfvOL5jhLm
https://dl.doubtnut.com/l/_y2rL1YpjaV0z
https://dl.doubtnut.com/l/_wcmeZ1BULCtY
https://dl.doubtnut.com/l/_zmN3pMgBDuvw


8. If position of a particle at instant t is given

by x =  �nd acceleration of the particle.

Watch Video Solution

t4

9. For a moving body displacement y (in meter )

and time t (in second ) are related as

 When will the body stop?

Watch Video Solution

y = t2 − 16t + 2.
2

3

https://dl.doubtnut.com/l/_zmN3pMgBDuvw
https://dl.doubtnut.com/l/_jxqzwdHliNHf


10. Displacement equation for a particle

moving in a straight line is x =

. The ratio of the initial

acceleration to the initial velocity depends only

on _____ .[ Fill in the blank]

Watch Video Solution

at3 + βt2 + γt + δ

11. Motion of an arti�cial satellite around the

earth is a _________ dimensional motion. [Fill in

the blank]

Watch Video Solution

https://dl.doubtnut.com/l/_UuBe3Mycqjav
https://dl.doubtnut.com/l/_FP2Xh2fNRaak


Very Short Answer Type Questions Graphical

Analysis

Watch Video Solution

12. An athlete runs with a velocity of 18 

. How much distance will he cover in 10 min?

Watch Video Solution

km.h− 1

1. What is the nature of the time-displacement

graph for a particle moving with a constant

https://dl.doubtnut.com/l/_FP2Xh2fNRaak
https://dl.doubtnut.com/l/_0gbcdFOCdJym
https://dl.doubtnut.com/l/_LlV4ipQNyq2T


velocity?

Watch Video Solution

2. What does the slope of a position-time

graph represent ?

Watch Video Solution

3. Area under v-t graph = ?

Watch Video Solution

https://dl.doubtnut.com/l/_LlV4ipQNyq2T
https://dl.doubtnut.com/l/_gkS7x85O7JRE
https://dl.doubtnut.com/l/_rdOQUQJFern4


4. In the same displacement -time graph , two

motions are represented by two straight lines

having slopes  and  respectively. Which

line represents a higher velocity and what is

the ratio between the �rst and the second

velocities?

Watch Video Solution

45∘ 60∘

5. Velocity (in  unit)-time (in s unit )

graph of a particle moving in a straight line is a

straight line and it is inclined at an angle 

m.s − 1

45∘

https://dl.doubtnut.com/l/_X0DP5GiniDdW
https://dl.doubtnut.com/l/_zdsliKCxwUdO


Short Answer Type Questions I

with the time axis. What is the acceleration of

the particle ?

Watch Video Solution

1. Can the directions of velocity and

acceleration be opposite to each other?

Explain with examples. 

Or,Can the velocity of a particle be towards

east but its acceleration towards west?

https://dl.doubtnut.com/l/_zdsliKCxwUdO
https://dl.doubtnut.com/l/_wmmkV5FIFiIo


Watch Video Solution

2. Explain with an example how a moving body

can have a uniform acceleration even if its

velocity is zero? 

Or, Is it possible for a moving particle to have a

non zero acceleration but zero velocity?

Watch Video Solution

3. What is meant by a frame of reference ?

Does the magnitude of a physical quantity

https://dl.doubtnut.com/l/_wmmkV5FIFiIo
https://dl.doubtnut.com/l/_TcWh6ptm6kqD
https://dl.doubtnut.com/l/_auU40PMYfTTI


depend on the choice of frame of reference ?

Watch Video Solution

4. The distance travelled by a body is directly

proportional to the square of time. What type

of motion this body has?

Watch Video Solution

5. What is the di�erence between distance

travelled and displacement? What are the

https://dl.doubtnut.com/l/_auU40PMYfTTI
https://dl.doubtnut.com/l/_2CClqPDzmZ6K
https://dl.doubtnut.com/l/_PP26xbWDyf7F


Short Answer Type Questions Ii

characteristics of displacement?

Watch Video Solution

1. Drivers are trained that if the velocity of a car

is doubled then the distance required to bring

the car to a halt should be four times. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_PP26xbWDyf7F
https://dl.doubtnut.com/l/_zaNLnn6uaqbi


2. State in each case if the motion is one two or

three dimensional. 

A paper �ying on a wind day

Watch Video Solution

3. State in each case if the motion is one two or

three dimensional. 

A train accelerating on a long straight track

Watch Video Solution

https://dl.doubtnut.com/l/_oOztOr0p8IpG
https://dl.doubtnut.com/l/_LQqdqpQFyWfA
https://dl.doubtnut.com/l/_Ei6R6BiwIN3N


4. State in each case if the motion is one two

or three dimensional. 

An ant moving on a globe

Watch Video Solution

5. State in each case if the motion is one two or

three dimensional. 

The earth revolving around the sun

Watch Video Solution

https://dl.doubtnut.com/l/_Ei6R6BiwIN3N
https://dl.doubtnut.com/l/_Xs6rAEalDQcL


6. Acceleration is de�ned as the rate of change

of velocity Suppose we call the rate of change

of acceleration SLAP. 

(i) What is the unit of SLAP?

Watch Video Solution

7. Acceleration is de�ned as the rate of change

of velocity Suppose we call the rate of change

of acceleration SLAP. 

How can you calculate instantaneous SLAP?

Watch Video Solution

https://dl.doubtnut.com/l/_RFb9Xv83zfeX
https://dl.doubtnut.com/l/_FQ65IEayb3VU


Problem Set I Based On Speed Velocity And

Acceleration

Watch Video Solution

8. Draw the displacement -time graphs for a

particle moving with (i) uniform , (ii) non-

uniform velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_FQ65IEayb3VU
https://dl.doubtnut.com/l/_uPauRS1pX6zL


1. A car moves with a speed of 30  in

half of the total time taken and with 40

 rest of the time, What is the average

speed of the body?

Watch Video Solution

km.h− 1

km.h− 1

2. An object after travelling at a uniform

velocity of  for 5 s travels with a

constant acceleration of 0.5  in the same

direction for another 5s. Find the average

velocity throughout the journey.

4m.s − 1

m.s − 2

https://dl.doubtnut.com/l/_FQvxviKkNx3X
https://dl.doubtnut.com/l/_j8JBzh7yqZXo


Watch Video Solution

3. Distance covered by a particle moving in a

straight line from origin in time t is given by x =

t-  . For what value of t, will the

particle's acceleration be zero?

Watch Video Solution

6t2 + t3

4. Relation between distance covered  and

time  of a moving particles is ,

s

t

https://dl.doubtnut.com/l/_j8JBzh7yqZXo
https://dl.doubtnut.com/l/_CO3V0Tn0o9HN
https://dl.doubtnut.com/l/_Rpy9vUfIcPcE


, What will be the velocity

and acceleration after 3 s?

Watch Video Solution

s = 2t3 − 4t2 + 3t

5. A motor car covers  part of total distance

with velocity  , the second 

part with velocity  and the rest

with velocity . What is the

average speed of the car?

Watch Video Solution

1

3

v1 = 10km.h− 1 1

3

v2 = 20km.h− 1

v3 = 60km.h− 1

https://dl.doubtnut.com/l/_Rpy9vUfIcPcE
https://dl.doubtnut.com/l/_v0tsyqf1hT22
https://dl.doubtnut.com/l/_qVFK5K07IYM1


6. A train 500 m long crosses a bridge of 1000

m in 10 s. Find the average speed of the train.

Watch Video Solution

7. The displacement -time graphs of two bodies

P and Q are straight lines making angles 

and  respectively with the time axis.

Calculate the ratio of the velocities of P and Q.

Watch Video Solution

30∘

60∘

https://dl.doubtnut.com/l/_qVFK5K07IYM1
https://dl.doubtnut.com/l/_WQLUzOLc1dVq


8. The velocity v of a particle is related to time t

as , where  and  are

constants . Find out the initial velocity and

acceleration.

Watch Video Solution

v = 4 + 2(c1 + c2t) c1 c2

9. The coordinates of a body at time t are x =

7t+  and y = 5t, where x and y are in metres

and t in seconds . What its acceleration at t =

5s?

Watch Video Solution

4t2

https://dl.doubtnut.com/l/_IvtOYIeYi8Dt
https://dl.doubtnut.com/l/_AnvTSdbA1JbZ


Problem Set I Based On Rectilinear Motion

Watch Video Solution

10. A ball moving at 30 m/s towards south is hit

by a cricketer by his bat. As a result, the ball

moves towards north at 20 m/s. What is the

change in velocity ? If the collision lasts for

0.02s , what is the acceleration?

Watch Video Solution

https://dl.doubtnut.com/l/_AnvTSdbA1JbZ
https://dl.doubtnut.com/l/_gFEoijEm46gR


1. A train moving at 54  is brought to

rest in 1 min on application of brakes. What is

the retardation of the train? Also �nd the

distance travelled by the train after application

of the brakes.

Watch Video Solution

km. h− 1

2. Velocity of a particle changes from 10

 to 20  as it covers a path of 50

cm with a uniform acceleration. Find the

acceleration.

cm.s − 1 cm.s − 1

https://dl.doubtnut.com/l/_e2WUPckOXEsG
https://dl.doubtnut.com/l/_eUFOnP51WFcv


Watch Video Solution

3. Starting from rest and under constant

acceleration an object covers 400 m. 

(i) How far does the object move in half the

time ?

Watch Video Solution

4. Starting from rest and under constant

acceleration an object covers 400 m. 

https://dl.doubtnut.com/l/_eUFOnP51WFcv
https://dl.doubtnut.com/l/_69TpwxyJV1pP
https://dl.doubtnut.com/l/_rS8UEpy9bafp


What percentage of the total time will be

required by the object to cover half of its path?

Watch Video Solution

5. On penetrating 1 cm of a wooden block a

bullet loses half of its velocity. How far would it

penetrate before it comes to rest ?

Watch Video Solution

https://dl.doubtnut.com/l/_rS8UEpy9bafp
https://dl.doubtnut.com/l/_hqmFLXirIRM6


6. A bullet, on penetrating two successive

wooden planks of unequal thickness loses its

velocity by 200  in each case. If the initial

velocity of the bullet is 1000  calculate

the acceleration after 2 seconds.

View Text Solution

m.s − 1

m.s − 1

7. The position x of a particle varies with t as x =

. Calculate the acceleration after 2

seconds.

Watch Video Solution

at2 − bt3

https://dl.doubtnut.com/l/_xYcbAtLIzD2c
https://dl.doubtnut.com/l/_6X6D4G9nHHSJ


Watch Video Solution

8. A particle is in motion along a straight track.

As it crosses a �xed point a stop- watch is

started. The particle travels a distance 180 cm

in the �rst 3 s and 220 cm in the next 5 s. What

will be its velocity at the end of ninth second ?

Watch Video Solution

9. During the n th second of its motion a body

covers a distance  with uniform accelerationsn

https://dl.doubtnut.com/l/_6X6D4G9nHHSJ
https://dl.doubtnut.com/l/_NNubVdPnQ8eB
https://dl.doubtnut.com/l/_7EOOQIPeoeNz


a and initial velocity u. Show that a = 

.

Watch Video Solution

2sn − 2u

2n − 1

10. A particle starts from rest with a uniform

acceleration and travels 57 cm in the 10th

second. Find out this distance travelled in 12 s

and the velocity at that instant.

Watch Video Solution

https://dl.doubtnut.com/l/_7EOOQIPeoeNz
https://dl.doubtnut.com/l/_k4EzQQ2IRxgK


11. A particle moves along a straight line with

uniform acceleration. If it travels through

distances a and b, respectively in the - th and

m-th seconds then prove that the distance

travelled in the n-th second is

Watch Video Solution

l

sn =
a(n − m) + b(l − n)

l − m

12. A particle covers 25 cm and 33 cm in the 5

th and 7 th seconds respectively. What is the

https://dl.doubtnut.com/l/_Rj9KSN06moYh
https://dl.doubtnut.com/l/_Xxb67M2cBOjp


velocity of the particle 9 seconds after the

initiation of the journey?

Watch Video Solution

13. If a particle starting from rest travels a

distance x in �rst 2s and a further distance y in

the next 3 s, then �nd the relation between x

and y.

Watch Video Solution

https://dl.doubtnut.com/l/_Xxb67M2cBOjp
https://dl.doubtnut.com/l/_KUPrtBW6lg1w


Problem Set I Based On Vertical Motion

1. A piece of stone is dropped from a height of

19.6 m. What will be the time required for the

stone to cover the last metre of its path? [ g =

9.8 ]

Watch Video Solution

m.s − 1

2. Prove that the path covered by a body

projected vertically upwards during the last

second of its upward motion is equal to the

https://dl.doubtnut.com/l/_eROrZPXfgmq5
https://dl.doubtnut.com/l/_0bmp58M0B1gj


path covered by a freely falling body during the

�rst second of its downward motion.

Watch Video Solution

3. A rocket is �red vertically upwards with an

acceleration. . To what maximum

height would the rocket rise if its fuel gets

exhausted in 1 min?

Watch Video Solution

10m.s − 2

https://dl.doubtnut.com/l/_0bmp58M0B1gj
https://dl.doubtnut.com/l/_UskVoFDPI4pw


4. A balloon is rising upwards with an

acceleration. A stone is dropped frome the

balloon, is at a height of 50.4 m. The stone

reaches the ground after 6s. What was the

velocity of the balloon when the stone was

dropped?

Watch Video Solution

5. A food packet is released from a helicopter

which is rising steadily at 2 . After 2 s  

what is the velocity of the packet?

m.s − 1

https://dl.doubtnut.com/l/_SIcjpMnVCIZG
https://dl.doubtnut.com/l/_sLU5fFxtgwR5


Watch Video Solution

6. A food packet is released from a helicopter

which is rising steadily at 2 . After 2 s  

how far is it below the helicopter? G = 9.8

Watch Video Solution

m.s − 1

m.s − 2

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

50 m high. Simultaneously another stone is

https://dl.doubtnut.com/l/_sLU5fFxtgwR5
https://dl.doubtnut.com/l/_gB3qCoMMZJQk
https://dl.doubtnut.com/l/_NSxbkypC9S6h


thrown upwards from the ground with a speed

of 20  . Calculate the time at which both

the stone cross each other.

Watch Video Solution

m.s − 1

8. A ball A is dropped from a certain height h.

Another ball B is thrown simultaneously from

the ground vertically upwards with a velocity

 . When and where would the two balls

cross each other?

Watch Video Solution

√gh

https://dl.doubtnut.com/l/_NSxbkypC9S6h
https://dl.doubtnut.com/l/_uDDDeuU2VvZA


9. A ball dropped from a height of 10 m

rebounds from the �oor and rises to a height

of 2.5 m. If the ball spends 0.01 s in contact

with the �oor then �nd out the average

acceleration during that contact.

Watch Video Solution

10. A body falling freely from a certain height

travels half of that height in the last second of

https://dl.doubtnut.com/l/_uDDDeuU2VvZA
https://dl.doubtnut.com/l/_4eVzbuz6xjat
https://dl.doubtnut.com/l/_WwPIVmd89g2g


its motion. Find the height from which it

stated to fall.

Watch Video Solution

11. The s-t graph of a particle moving with

constant acceleration at time t, makes an angle

 with the time axis. After 1 second the angle

changes to . Find the acceleration of the

particle.

Watch Video Solution

45∘

60∘

https://dl.doubtnut.com/l/_WwPIVmd89g2g
https://dl.doubtnut.com/l/_I8KqVkw3bT1S


Problem Set Ii Based On Speed Velocity And

Acceleration

1. An athIete covers a circuIar path of radius 70

m in 55 s and returns to the starting point.

Find the magnitude of his aevrage speed and

averge velocity. If he compIetes the Iast 40 m of

the path at the same rate in 4 s, �nd the vaIue

of instantaneous speed and velocity in that

intervaI of time.

View Text Solution

https://dl.doubtnut.com/l/_zN7VfjOYfp8e
https://dl.doubtnut.com/l/_MxEY0TdkZiiT


2. A partical is moving along the x-axis. The

position of the partical at any instant is given

by x = a+  where, a = 6 m and b = 3.5  ,t

is measured in second. Find 

the velocity of the partical at t = 3s .

Watch Video Solution

bt2 m.s − 2

3. A partical is moving along the x-axis. The

position of the partical at any instant is given

by x = a+  where, a = 6 m and b = 3.5  ,tbt2 m.s − 2

https://dl.doubtnut.com/l/_MxEY0TdkZiiT
https://dl.doubtnut.com/l/_NdAcZPQBSQC9


is measured in second. Find 

the average velocity between t = 3s and t = 6 s.

Watch Video Solution

4. Two towns A and B are connected by a

regular bus service with a bus leaving in either

direction every T minutes. A man cycling with a

speed of 20  in the direction A to B

notices that bus goes past him every 18 min in

the direction of his motion, and every 6 min in

the opposite direction. What is the period T of

km.h− 1

https://dl.doubtnut.com/l/_NdAcZPQBSQC9
https://dl.doubtnut.com/l/_9RFtIjSteEP2


Problem Set Ii Based On Rectilinear Motion

the bus service and with what speed (assumed

constant ) do the buses ply on the road?

Watch Video Solution

1. An object, starting with an initial speed and

moving at constant acceleration traveIs 150 m

in 5 s. The acceleration stops after this and in

the next 5 s the object traveIs 200 m farther.

https://dl.doubtnut.com/l/_9RFtIjSteEP2
https://dl.doubtnut.com/l/_mkXmpSnSRxup


Find the initial velocity and acceleration of the

object.

Watch Video Solution

2. A train begins its journey from a station with

a uniform acceleration of 0.2  and moves

for 1 min. Next, it moves for a further 5 min at

uniform velocity. It then appIies brakes

producing a retardation of 0.3  and

stops at the next station. What is the distance

between the two station?

h id l i

m.s − 2

m.s − 2

https://dl.doubtnut.com/l/_mkXmpSnSRxup
https://dl.doubtnut.com/l/_NR0ypGe47US0


Watch Video Solution

3. An object moving with a constant

acceleration covers 145 cm and 185cm, during

its 6th and 10th second of motion respectively.

What distance would it cover in the 16th

second?

Watch Video Solution

4. A policeman starts chasing a thief with a

uniform velocity V along a straight path in a

https://dl.doubtnut.com/l/_NR0ypGe47US0
https://dl.doubtnut.com/l/_SffKnnpvJoed
https://dl.doubtnut.com/l/_X4yO7BIBcI8I


jeep. When the jeep is at a distance d from the

thief rides on a motorcycle and moves with a

constant acceleration a starting from rest.

Show that the policeman can catch the thief if

V 

Watch Video Solution

> √2ad.

5. When a train start from rest with a uniform

acceleration of 2  , a man was exactly 9

m behind the door of the train. The man

m.s − 2

https://dl.doubtnut.com/l/_X4yO7BIBcI8I
https://dl.doubtnut.com/l/_2Nul5CceNUIl


moving with a constant speed could just board

the train. What was the speed of the man?

Watch Video Solution

6. Two particles start moving from point A

along a straight line AB at the same time in the

same direction. One particle moves with a

uniform velocity of 12  and the other

with an acceleration of 2  and an initial

velocity of 5 . After how much time will

the two particles meet ?

h id l i

m.s − 1

m.s − 2

m.s − 1

https://dl.doubtnut.com/l/_2Nul5CceNUIl
https://dl.doubtnut.com/l/_Ed38XWOslmsK


Watch Video Solution

7. Car A moving along a straight horizontal

road with a velocity 60  is followed by

car B moving with a velocity 70 . When

car B is at a distance 2.5 km from car A car B

applies a retardation of 20 . Where and

when will the two cars meet?

Watch Video Solution

km.h− 1

km.h− 1

km.h− 2

https://dl.doubtnut.com/l/_Ed38XWOslmsK
https://dl.doubtnut.com/l/_GrTT1x50qWW3


8. A partical covers 35 cm, 50 cm, 89 cm

distances during the third, seventh and tweIfth

seconds respectiveIy of ite motion. Show that

the partical is moving with a constant

acceleration. Find (i) initial velocity and (ii)

distance covered in 8 s by the partical.

Watch Video Solution

9. A jet pIane starts from rest with an

acceleration of 3 , and makes a run for

35 s before taking o�. What is the minimum

m.s − 2

https://dl.doubtnut.com/l/_OEo7AUynna1w
https://dl.doubtnut.com/l/_BM96MvQBV8JP


Iength of the runway and what is the velocity

of the jet at take o�?

Watch Video Solution

10. A partical is subjected to an acceleration

 , where  and  are constants.

The velocity of the partical at t = 0 is . What

is the expressions for velocity v of the particle

at time t?

Watch Video Solution

a = αt1 + βt2 α β

v0

https://dl.doubtnut.com/l/_BM96MvQBV8JP
https://dl.doubtnut.com/l/_3XY4j7jKGXU9
https://dl.doubtnut.com/l/_u7DTFzvfJyBc


11. A body traveIs 400 cm in the 3rd second and

1200 cm in the 5th second. If the motion is

uniformIy acceIerated, how far willI it traveI in

next 3 seconds?

Watch Video Solution

12. The displacement x of a particle in

rectilinear motion at time t is represented as

, where a ,b, and c are

constants. Show that the acceleration of this

particle varies .

x2 = at2 + 2bt + c

1

x3

https://dl.doubtnut.com/l/_u7DTFzvfJyBc
https://dl.doubtnut.com/l/_DFU0XAIjOUWu


Watch Video Solution

13. A particle moves along a straight line

retardation a =  [ k is a positive constant ].

The velocity of the particle at time t = 0 is u.

How far would the particle move before

coming to rest ?

Watch Video Solution

k√v

https://dl.doubtnut.com/l/_DFU0XAIjOUWu
https://dl.doubtnut.com/l/_ViCPZhSbAr2a


14. A particle is moving along a straight line

OX. The displacement (x) from the point o and

the time (t) taken are related as x = 40 +12t- ,

where x is in metre and t in second. How far

would the particle move before coming to rest

?

Watch Video Solution

t3

15. A train of length 200 m is moving with

uniform acceleration. It front and rear crosses

a post beside the railtrack with velocities u and

https://dl.doubtnut.com/l/_5gjWEsu69cTr
https://dl.doubtnut.com/l/_vgcvJmY30clQ


v respectively. Show that the mid-point of the

train crosses the post with a velocity

.

Watch Video Solution

√
u2 + v2

2

16. A car starts from rest and travels with

uniform acceleration  for some time and then

with uniform retardation  and comes to rest.

If the total time of travel of the car is t, then

what is the maximum velocity attained by the

car ?

α

β

https://dl.doubtnut.com/l/_vgcvJmY30clQ
https://dl.doubtnut.com/l/_uJR5TDkrj3nS


View Text Solution

17. On a two-lane car A is travelling with a

speed of 36  . Two cars B and C

approach car A in opposite directions with a

speed of 54  each. At a certain instant

when the distance AB is equal to AC both being

1 km, B decides to overtake A before C does.

What minimum acceleration of car B is

required to avoid an accident?

Watch Video Solution

km.h− 1

km.h− 1

https://dl.doubtnut.com/l/_uJR5TDkrj3nS
https://dl.doubtnut.com/l/_kcPfKjNZMGgE


Problem Set Ii Based On Vertical Motion

1. A piece of stone is dropped from the top of a

tower 90 m tall and at the same time another

piece of stone is thrown upwards with a

velocity of 30  from the base of the

tower. When and where will the stone pieces

meet?

Watch Video Solution

m.s − 1

https://dl.doubtnut.com/l/_ekvN3WgttMUO


2. A man bailed out of a balloon. After some

time the parachute opened up and he could

land on the earth's surface with a retardation

of 2.4  and took 4 times that elapsed

before the parachute opened. If the balloon

was at a height of 398.4 m, how long was he

airborne ?

Watch Video Solution

m.s − 2

3. A lift of height 3.375 m is moving up with an

acceleration of 2.2  . What is the timem.s − 2

https://dl.doubtnut.com/l/_9yZqZDtQsBnx
https://dl.doubtnut.com/l/_qYgfNTQMe1xK


required by any object to fall from the roof of

the lift to its �oor?

Watch Video Solution

4. When a piece of stone is dropped in a deep

well the sound of splash is heard 7.7 s after it is

dropped. If speed of sound is 343  �nd

the depth of the well.

Watch Video Solution

m.s − 1

https://dl.doubtnut.com/l/_qYgfNTQMe1xK
https://dl.doubtnut.com/l/_eiaoD5qDAhsp


5. Two pieces of stone are thrown vertically

upwards at the same time. One reaches a

height 35 m more than the other and touches

the ground 2s later. What are the initial

velocities of the stones ? [ g =10 ]

Watch Video Solution

m.s − 2

6. A balloon rising vertically up with uniform

velocity 15  releases a ball at a height of

100 m. Calculate the time taken by the ball to

hit the ground. Take g =  .

m.s − 1

10m.s − 2

https://dl.doubtnut.com/l/_dL91wJVaRZjG
https://dl.doubtnut.com/l/_GwfFR7wvrIPS


Watch Video Solution

7. Drops of water from the roof of a house are

falling at a regular interval of one second. Find

the position of 3rd, 4th and 5th drops when

the 6th drop just falls from the roof.

Watch Video Solution

8. A juggler is showing a trick with n balls.

When one of the balls is in his hand all of the

https://dl.doubtnut.com/l/_GwfFR7wvrIPS
https://dl.doubtnut.com/l/_U1t8jS2lpjie
https://dl.doubtnut.com/l/_5Lsrg2LpXdHs


rest are in �ight. If each ball rises to a height of

h, then how long does the juggler hold a ball

before throwing it up?

View Text Solution

9. Water drops are falling at regular intervals

from the defective roof of a room of height 6

m. When the �rst drop touches this �oor the

third drop is about to fall from the roof. What

would be the height above the �oor of the

second drop at that instant ?

i l i

https://dl.doubtnut.com/l/_5Lsrg2LpXdHs
https://dl.doubtnut.com/l/_0Vk0IWwfWQYE


Problem Set Ii Miscellaneous

View Text Solution

1. A man walks on a straight road from his

home to a market 2.5 km away with a speed of

5 km.  . Finding the market closed he

instantly turns and walks back home with a

speed of 7.5 km.  . What is the  

(a) magnitude of average velocity and

Watch Video Solution

h− 1

h− 1

https://dl.doubtnut.com/l/_0Vk0IWwfWQYE
https://dl.doubtnut.com/l/_KAS3OyZpFyGF
https://dl.doubtnut.com/l/_8KH8SNuvfG7z


2. A man walks on a straight road from his

home to a market 2.5 km away with a speed of

5 km.  . Finding the market closed he

instantly turns and walks back home with a

speed of 7.5 km.  . What is the  

average speed of the man over the interval of

time (i) 0 to 30 min (ii) 0 to 50 min (iii) 0 to 40

min? 

[Note: you will appreciate speed as total path

length divided by time and not as magnitude

of average velocity. You would not like to tell

h− 1

h− 1

https://dl.doubtnut.com/l/_8KH8SNuvfG7z


the tired man on his return home that his

average speed was zero! ]

Watch Video Solution

3. An object moving with a speed of 6.25 

is decelerated at a rate given by: 

  

where v is the instantaneous speed. What

would be the time taken by the object to come

to rest?

Watch Video Solution

m.s − 1

= − 2.5√v
dv

dt

https://dl.doubtnut.com/l/_8KH8SNuvfG7z
https://dl.doubtnut.com/l/_kA3Sx2b7rugG


4. Suggest a suitable physical situation for

each of the following graphs : 

View Text Solution

5. Two boys are standing at the two end-points

A and B of a �eld where AB = a. The boy at B

now starts running at a uniform speed  in a

direction perpendicular to AB. Simultaneously,

the boy at A also starts at a uniform speed v

v1

https://dl.doubtnut.com/l/_kA3Sx2b7rugG
https://dl.doubtnut.com/l/_KuxDeqletzOt
https://dl.doubtnut.com/l/_lMyCXR9gv3KH


along a straight line and meets B after a time t.

Find t.

Watch Video Solution

6. Along a vertical oily part a monkey rises for

the �rst 3 s and then slips down for the next 3

s. The velocity of the monkey is given as 

v(t) = 2t(3-t), when 0  and v (t) = -(t-3)

(6-t), when 3   

Find (i) the average speed of the monkey (ii)

time at which its speed is maximum.

< t < 3

< t < 6

https://dl.doubtnut.com/l/_lMyCXR9gv3KH
https://dl.doubtnut.com/l/_taBju6yIinyh


Hots Numerical Problems Based On Rectilinear

Motion

View Text Solution

1. A car starting with velocity 10  attains

an acceleration 1 .  

After what time interval will its velocity be 20

 ?

Watch Video Solution

m.s − 1

m.s − 2

m.s − 1

https://dl.doubtnut.com/l/_taBju6yIinyh
https://dl.doubtnut.com/l/_Q3Di7PcrdY3s


2. A car starting with velocity 10  attains

an acceleration 1 .  

What would be the distance traveled in time

interval 10 sec?

Watch Video Solution

m.s − 1

m.s − 2

3. A car starting with velocity 10  attains

an acceleration 1 .  

What would be the velocity after traveling the

�rst 100 m of the path?

Watch Video Solution

m.s − 1

m.s − 2

https://dl.doubtnut.com/l/_RBqxTu8FeYyr
https://dl.doubtnut.com/l/_BStJI7NwVxnU


4. The acceleration of an obeject starting from

rest is related to time as a = Kt+c. What will be

its velocity after time t ?

Watch Video Solution

5. A particle starts moving from rest with

uniform acceleration. It travels a distance x in

�rst 2 seconds and distance y in the next 2

seconds. Then:

https://dl.doubtnut.com/l/_BStJI7NwVxnU
https://dl.doubtnut.com/l/_LIlyi456UJ55
https://dl.doubtnut.com/l/_3c7WGwqcUvxM


A. y=3x

B. y=4x

C. y=x

D. y=2x

Answer:

Watch Video Solution

6. A body with a uniform acceleration travels

 part of its total path during the last

second of its motion. If the body, starting from

9

25

https://dl.doubtnut.com/l/_3c7WGwqcUvxM
https://dl.doubtnut.com/l/_RQ8XSrAK8tfQ


rest travel 6 cm in the �rst second 

how long does the body remain in motion?

Watch Video Solution

7. A body with a uniform acceleration travels

 part of its total path during the last

second of its motion. If the body, starting from

rest travel 6 cm in the �rst second 

What is the length of the total path traveled ?

Watch Video Solution

9

25

https://dl.doubtnut.com/l/_RQ8XSrAK8tfQ
https://dl.doubtnut.com/l/_MivlyJVXASXC
https://dl.doubtnut.com/l/_nJGgd0WaZC66


8. A particle was at x =0 at t = 0 . It moves with

velocity v along the positive x -axis . If v

changes with respect to x following the rule v =

k  , how do its velocity and acceleration

change with time?

Watch Video Solution

√x

9. Two trains, moving at velocities  and 

travel along the same line towards each other.

Drivers of both the trains when the trains are

at a distance x apart simultaneously apply

u1 u2

https://dl.doubtnut.com/l/_nJGgd0WaZC66
https://dl.doubtnut.com/l/_t7h9UOSFLi52


brakes producing retardations  and  ,

respectively. Prove that a collision can be

avoided only if 

Watch Video Solution

a1 a2

u2
1a2 + u2

2a1 = 2a1a2x.

10. Acceleration of a body is given by a =  ,

where t is the time. If the body starts from rest

what will be its velocity and acceleration 4 s

later ? [ SI units are to be used ]

Watch Video Solution

2√t

https://dl.doubtnut.com/l/_t7h9UOSFLi52
https://dl.doubtnut.com/l/_3YYMmND9gPpx
https://dl.doubtnut.com/l/_G8okvnu1UhwW


11. A particle moves in a straight line with

constant acceleration, starting from a point on

the line. It moves through distances a ,b,c and

d, in 0. n, 2n and 3n s respectively. Show that, 

(i) d-a = 3(c-b) (ii) initial velocity = 

and (iii) acceleration = 

Watch Video Solution

4b − 3a − c

2n

.
c + a − 2b

n2

12. A particle with constant acceleration travels

x m in t th second and y m in (t+n)th second.

Show that the acceleration is .m.s − 2y − x

n

https://dl.doubtnut.com/l/_G8okvnu1UhwW
https://dl.doubtnut.com/l/_74IMw5ekdkzI


Watch Video Solution

13. A train starts from a station and stops at

another station. First the velocity of the train

increases at a uniform rate, reaches a

maximum velocity v and then starts decreasing

at a constant rate. If the time spent for the

entire journey is t, prove that the distance

between the two stations is vt.

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_74IMw5ekdkzI
https://dl.doubtnut.com/l/_6BzcdsSFNZod
https://dl.doubtnut.com/l/_ed2vCuHXTuOX


14. Starting from rest a body moves at �rst

with constant acceleration a. Then it moves

with a uniform velocity and �nally comes to

rest with a constant retardation a. If the

displacement is s and time taken is t, prove

that the body was in motion with uniform

velocity for a time interval of 

Watch Video Solution

√t2 − 4s/a.

15. A particle crosses points A, B, C in a straight

line at a constant acceleration. The particle

https://dl.doubtnut.com/l/_ed2vCuHXTuOX
https://dl.doubtnut.com/l/_88eXCWEHfmop


travels from A to B in time  and B to C in time

 . If AB = a , BC = b then prove that the

acceleration of the particle is

.

Watch Video Solution

t1

t2

2(bt1 − at2) /t1t2(t1 + t2)

16. A particle moves along a straight line with a

retardations of  , where v is the velocity

at time t and a is a positive constant. If at t = 0

the velocity of the particle is u, show that at =

avn+ 1

( − ).
1

n

1

vn
1

un

https://dl.doubtnut.com/l/_88eXCWEHfmop
https://dl.doubtnut.com/l/_UMMtpvwfkCh8


Watch Video Solution

17. If the time taken by a particle moving at

constant acceleration to travel equal distances

along a straight line are  respectively

prove that .

Watch Video Solution

t1, t2, t3

− + =
1

t1

1

t2

1

t3

3

t1 + t2 + t3

18. An object moving with a constant

acceleration in a straight line travels from A to

B. At half -time , the position of the object is P .

https://dl.doubtnut.com/l/_UMMtpvwfkCh8
https://dl.doubtnut.com/l/_AQYlQptMOROp
https://dl.doubtnut.com/l/_CiR13ZZQbqpr


Prove that , where u and v are

the velocities at A and B respectively.

Watch Video Solution

=
AP

BP

3u + v

3v + u

19. A particle travels half of the distance

between A and B with a velocity . During half

of the time required to travel the remaining

distance the particle moves with a velocity 

and the rest with a velocity . Find the

average velocity of the particle.

Watch Video Solution

v0

v1

v2

https://dl.doubtnut.com/l/_CiR13ZZQbqpr
https://dl.doubtnut.com/l/_sisHrfirbgVA


20. A train, initially at station A , starts its

journey and eventually stops at station B after

travelling a distance s . The �rst part of its

journey is under uniform acceleration u and

the later part under uniform retardation v .

Show that the time taken for the journey is

Watch Video Solution

√2s( + ).
1

u

1

v

https://dl.doubtnut.com/l/_sisHrfirbgVA
https://dl.doubtnut.com/l/_YHpsqaJMCqrE


21. Two cyclists are in motion towards each

other along a slightly inclined hill road. The

�rst cyclist starts with a velocity of 5.4 kg /h

and attains a downhill acceleration .

The second cyclist is under an uphill

retardation of 0.2 m/  after starting with a

velocity of 18 km/h . If the initial distance

between them is 130 m , then when would they

meet? What would be their velocities at that

instant?

Watch Video Solution

0.2m/s2

s2

https://dl.doubtnut.com/l/_UhsqIWt211bb


22. The velocity of a particle moving along the

positive direction of x-axis is v= , where A is

a positive constant. At time t = 0 , the

displacement of the particle is taken as x = 0 .

(i) Express velocity and acceleration as

functions of time , and (ii) �nd out the average

velocity of the particle in the period when it

travels through a distance s ?

Watch Video Solution

A√x

https://dl.doubtnut.com/l/_leRFP68RH4iF


23. A particle, starting from rest, is in uniform

acceleration. Its displacement in (P- 1) seconds

and P seconds are and  respectively . Then

what would be its displacement in the

 -th second?

Watch Video Solution

s1 s2

(P 2 − P + 1)

24. From what height should a stone be

dropped so that the ratio of the distances

traveled during the �rst and the last second of

https://dl.doubtnut.com/l/_oekLzyrfYt2r
https://dl.doubtnut.com/l/_FdZlQm8mIYV9


the fall is 1:9 ? Find the total time of its fall. [

].

Watch Video Solution

g = 9.8m.s − 2

25. Points P, Q and R are in a vertical line such

that PQ = QR. A ball at P is allowed to fall freely.

The ratio of times of descent through PQ and

QR is

A. 1:1

B. 1:√2

https://dl.doubtnut.com/l/_FdZlQm8mIYV9
https://dl.doubtnut.com/l/_U4mNMOFn4FCW


C. 1:

D. 1:

Answer: 80 m, 4 s

Watch Video Solution

(√2 − 1)

(√2 + 1)

26. An object is thrown vertically upward with a

speed of 30 m. .The velocity of the object

half a second before it reaches the maximum

height is

A. 4.9m.

s− 1

s− 1

https://dl.doubtnut.com/l/_U4mNMOFn4FCW
https://dl.doubtnut.com/l/_iitpN6zOX9dA


B. 9.8m.

C. 19.6m.

D. 25m.

Answer:

Watch Video Solution

s− 1

s− 1

s− 1

27. A lift starts moving upwards from ground

with a constant acceleration a cm. . After t s

a piece of stone is dropped from it. Show that

s− 2

https://dl.doubtnut.com/l/_iitpN6zOX9dA
https://dl.doubtnut.com/l/_aJBjHKfLM7xO


the stone touches the ground after

Watch Video Solution

(√a + √a + g)s.
t√a

g

28. A piece of stone is dropped from the top of

a pillar. It travels the last h ft of the height in t

s. Prove that the time of fall for the stone is

s.

Watch Video Solution

( + )
t

2
h

gt

https://dl.doubtnut.com/l/_aJBjHKfLM7xO
https://dl.doubtnut.com/l/_MJGKoK7X5TEm


29. Figure 1.68 gives the speed -time graph of a

particle in motion along a constant direction.

Three equal intervals of time are shown. In

which interval is the average acceleration

greatest in magnitude ? In which interval is the

average speed greatest? Choosing the positive

direction as the constant direction of motion

give the signs of v and a in the three intervals.

What are the acceleration at the points A,B,C

and D? 

View Text Solution

https://dl.doubtnut.com/l/_B0qQivzgy7gp


30. Two stones are thrown up simultaneously

from the edge of a cli� 200 m high with initial

speeds of 15  and 30 . Verify that

the graph shown in correctly represents the

time variation of the relative position of the

second stone with respect to the �rst. Neglect

air resistance and assume that the stones do

not rebound after hitting the ground. Take g =

10 m. . Give the equations for the linear and

curved parts of the plot. 

m.s − 1 m.s − 1

s− 2

https://dl.doubtnut.com/l/_B0qQivzgy7gp
https://dl.doubtnut.com/l/_k7NVRx3hfna4


Entrance Corner Assertion Reason Type

View Text Solution

1. These questions have statement I and

statement II. Of the four choices given below,

choose the one that best describes the two

statements. 

Statement I : The average velocity of a particle

may be equal to its instantaneous velocity. 

Statement II: For a given time interval of a

https://dl.doubtnut.com/l/_k7NVRx3hfna4
https://dl.doubtnut.com/l/_VJcG3pUgCY6q


given motion average velocity is single valued

while average speed can have many values.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

https://dl.doubtnut.com/l/_VJcG3pUgCY6q


Answer: C

Watch Video Solution

2. Statement I : A scooter moves towards north

and then moves towards south with the same

speed. There will be no change in the velocity

of scooter. 

Statement II : Velocity is a vector quantity.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

https://dl.doubtnut.com/l/_VJcG3pUgCY6q
https://dl.doubtnut.com/l/_Xcofy6oeESC8


statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Xcofy6oeESC8


3. Statement I : An object can possess

acceleration even when it has a uniform speed. 

Statement II : When the direction of motion of

an object keeps changing, its velocity also

changes with time.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

https://dl.doubtnut.com/l/_n3t54WTUXf9i


for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

4. Statement I : Acceleration of a moving

particle can change its direction without any

change in the direction of velocity. 

Statement II : If the direction two particles

https://dl.doubtnut.com/l/_n3t54WTUXf9i
https://dl.doubtnut.com/l/_upY7LsRupZSq


moving with constant velocities always remains

vector also changes.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

https://dl.doubtnut.com/l/_upY7LsRupZSq


Answer: B

View Text Solution

5. Statement I : Distance between two particles

moving with constant velocities always remains

constant. 

Statement II : The relative motion between two

particles moving with constant velocities

always remains constant.

https://dl.doubtnut.com/l/_upY7LsRupZSq
https://dl.doubtnut.com/l/_XcVyw5HLqfEf


A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XcVyw5HLqfEf


6. Statement I : A particle with zero velocity

may have a non - zero acceleration. 

Statement II : A particle comes to rest at the

instant of reversing its direction of motion.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

https://dl.doubtnut.com/l/_XcVyw5HLqfEf
https://dl.doubtnut.com/l/_4ZBugoOVWYSN


for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

7. Statement I : A particle moving with uniform

acceleration has its displacement proportional

to the square of time. 

Statement II : If the motion of a particle is

https://dl.doubtnut.com/l/_4ZBugoOVWYSN
https://dl.doubtnut.com/l/_RhlRKjZbstwx


represented by a straight line on the velocity -

time graph its acceleration is uniform.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

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


Answer: B

Watch Video Solution

8. Statement I : A freely falling body travels

through distances in this ratio  in

successive equal intervals of time ( Galileo's law

of odd integers ). 

Statement II : In one -dimensional motion, a

particle with zero speed may have a non-zero

velocity.

1: 3: 5: 7: ⋯

https://dl.doubtnut.com/l/_RhlRKjZbstwx
https://dl.doubtnut.com/l/_1NDQX1Y6CYsm


A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1NDQX1Y6CYsm


9. Statement I : If the average velocity of a body

is equal in two successive time intervals, its

velocity is a constant. 

Statement II : When a body travels with

constant velocity its displacement is

proportional to time.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_1NDQX1Y6CYsm
https://dl.doubtnut.com/l/_kzLxnGA2NEPo


B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_kzLxnGA2NEPo


10. Statement I : If two bodies of di�erent

masses one dropped simultaneously from the

same height then they touch the ground

simultaneously. 

Statement II : The time of �ight of a freely

falling body is independent of its mass.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_F21njCVO41BJ


B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_F21njCVO41BJ


11. Statement I : The distance between two

bodies does not change if they move in the

same direction with the same constant

acceleration. 

Statement II : Two bodies moving with the

same velocity are at rest relative to each other.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_2hLxCciThOtJ


B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2hLxCciThOtJ


12. Statement I : A body is dropped from a

height h and another body is thrown

simultaneously from the ground with a velocity

u in the vertically upward direction. The meet

after a time of .  

Statement II : For a body projected in the

vertically upward direction the ascent in the

last second is always 4.9 m, whatever be the

velocity of projection.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

h

u

https://dl.doubtnut.com/l/_xw7qChVHT80w


Entrance Corner Multiple Correct Answers Type

statement I.

B. Statement I is true statement II is true ,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xw7qChVHT80w


1. A body will speed up if

A. velocity and acceleration are in the same

direction.

B. velocity and acceleration are in

perpendicular directions .

C. velocity and acceleration are in

perpendicular directions.

D. velocity and acceleration are acting at an

acute angle with respect to each other.

https://dl.doubtnut.com/l/_Hym0fElYEPpr


Answer: A::D

View Text Solution

2. Two bodies having masses  and  are

dropped from heights  and  respectively.

They reach the ground after times  and 

and strike the ground with velocities  and 

respectively. Choose the correct relations from

the following:

A. 

m1 m2

h1 h2

t1 t2

v1 v2

= √
t1

t2

h1

h2

https://dl.doubtnut.com/l/_Hym0fElYEPpr
https://dl.doubtnut.com/l/_rwCJV7lEifrv


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

= √
t1

t2

h2

h1

= √
v1

v2

h1

h2

=
v1

v2

h2

h1

3. Mark the correct statements.

A. instantaneous velocity is always in the

direction of motion

https://dl.doubtnut.com/l/_rwCJV7lEifrv
https://dl.doubtnut.com/l/_a1dUl7Un7xGx


B. instantaneous acceleration is always in

the direction of motion

C. instantaneous acceleration is always in

the direction of instantaneous velocity

D. instantaneous velocity and

instantaneous acceleration may be in

opposity directions

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_a1dUl7Un7xGx
https://dl.doubtnut.com/l/_m8nH2ZZb0VgJ


4. Of the following situations which are

possible in practice

A. zero velocity and non-zero acceleration

B. constant velocity and variable

acceleration

C. variable velocity and constant

acceleration

D. non-zero velocity and zero acceleration

Answer: A::C::D

View Text Solution

https://dl.doubtnut.com/l/_m8nH2ZZb0VgJ


View Text Solution

5. In the motion of the tip of the second -hand

of a clock which of the following quantities are

zero after an interval of 1 min?

A. displacement

B. distance travelled

C. average speed

D. average velocity

Answer: A::D

https://dl.doubtnut.com/l/_m8nH2ZZb0VgJ
https://dl.doubtnut.com/l/_NbVeOuBa0xyN


Watch Video Solution

6. A particle is moving with a uniform

acceleration along a straight line AB. Its

velocity at A and B are 2 m/s and 14 m/s

respectively. Then

A. the velocity is 10 m/s at the midpoint C of

AB

B. the velocity is 6 m/s at an intermediate

point P, for which AP : PB = 1:5

https://dl.doubtnut.com/l/_NbVeOuBa0xyN
https://dl.doubtnut.com/l/_C63Ouv35Ef72


C. the time taken to travel the distance AC

(C is the midpoint of AB ) is twice that for

the distance CB

D. at half-time the particle travels one

fourth of the total distance

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_C63Ouv35Ef72


7. The displacement (s ) of a particle depends

on time (t) as s = . Then

A. the particle will come to rest after a time

B. the particle comes back to the starting

point after a time 

C. the acceleration is zero at a time 

D. the initial velocity is zero but the initial

acceleration is not

2at2 − bt3

4a

3b

2a

b

2a

3b

https://dl.doubtnut.com/l/_eUy3pmhoJUCy


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

Watch Video Solution

8. A object falls from rest through a resistive

medium. The equation of its motion is

v. Then

A. the initial acceleration = 

B. at time t , the velocity = 

C. when the acceleration is zero the velocity

= α − β
dv

dt

α

(1 − e−βt)
α

β

=
α

β

https://dl.doubtnut.com/l/_eUy3pmhoJUCy
https://dl.doubtnut.com/l/_Ddi6KaygwqKb


D. the constant  has the dimension of

time

Answer: A::B::C

Watch Video Solution

β

9. The acceleration (a) and the velocity of a

particle in rectilinear motion are related as a =

. Then−√v

https://dl.doubtnut.com/l/_Ddi6KaygwqKb
https://dl.doubtnut.com/l/_zCgnwq3DyXAU


A. if the particle comes to rest after 1 s its

initial velocity = 0.25 m/s

B. if the initial velocityis  then after a time

t velocity = 

C. if the initial velocity is  then after a �ne

t, velocity = -at

D. if the initial velocity is 1 m/s the particle

comes to rest after 2 s

Answer: A::B::D

Watch Video Solution

v0

v0 − √v0t +
t2

4

v0

v0

https://dl.doubtnut.com/l/_zCgnwq3DyXAU


10. A body thrown vertically upwards from a

point with a velocity  rises to a maximum

height and then comes back to the point. Then

A. the average velocity of downward motion

is 

B. the average speed in the �ight is zero

C. the time of �ight is 

D. the acceleration in the whole �ight is not

uniform

v0

v0

2

2v0

g

https://dl.doubtnut.com/l/_zCgnwq3DyXAU
https://dl.doubtnut.com/l/_IsUgd4wLAAm5


Entrance Corner Comprehension Type

Answer: A::C

Watch Video Solution

1. Vertical rise or fall of a particle under gravity

is governed by the equations : (i) v =u +gt, (ii) h

= ut +  , and (iii)  the

symbols having their usual meanings. Then for

a particle dropped from the top of a tower and

falling freely. choose the correct options: 

gt21

2
v2 = u2 + 2gh

https://dl.doubtnut.com/l/_IsUgd4wLAAm5
https://dl.doubtnut.com/l/_V1KiHuMtXw6b


(i) The distance covered by it after n seconds is

directly proportional to

A. 

B. n

C. 2n-1

D. 

Answer: A

Watch Video Solution

n2

2n2 − 1

https://dl.doubtnut.com/l/_V1KiHuMtXw6b


2. Vertical rise or fall of a particle under gravity

is governed by the equations : (i) v =u +gt, (ii) h

= ut +  , and (iii)  the

symbols having their usual meanings. Then for

a particle dropped from the top of a tower and

falling freely. choose the correct options: 

The distance covered in the nth second is

proportional to

A. 

B. n

C. 2n-1

gt21

2
v2 = u2 + 2gh

n2

https://dl.doubtnut.com/l/_eJYfmOyUUR5r


D. 

Answer: C

Watch Video Solution

2n2 − 1

3. Vertical rise or fall of a particle under gravity

is governed by the equations : (i) v =u +gt, (ii) h

= ut +  , and (iii)  the

symbols having their usual meanings. Then for

a particle dropped from the top of a tower and

falling freely. choose the correct options: 

gt21

2
v2 = u2 + 2gh

https://dl.doubtnut.com/l/_eJYfmOyUUR5r
https://dl.doubtnut.com/l/_8jiZOia8V8bS


Entrance Corner Integer Answer Type

The velocity of the body after n second is

proportional to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n2

n

2n − 1

2n2 − 1

https://dl.doubtnut.com/l/_8jiZOia8V8bS


1. The displacement x of a particle moving in

one dimension under the action of a constant

force is related to time t by the equation t =

 where x is in meters and t is in

seconds. Finds the displacement (in metres ) of

the particle when its velocity is zero.

Watch Video Solution

√x + 3

2. The motion of a body is de�ned by  =

6-3 v(t) where v (t) is the velocity (in m/s ) of

dv(t)

dt

https://dl.doubtnut.com/l/_3rYUrBVYDZss
https://dl.doubtnut.com/l/_cq17kWlXOyaN


the body at time t (in seconds ). If the body was

at rest at t= 0 , �nd its velocity (in m/s ) when

the acceleration is half the initial value.

Watch Video Solution

3. A balloon is at a height of  and is

ascending with a velocity of . A bag of 

 weight is dropped from it. When will the

bag reach the surface of the earth? Given

.

Watch Video Solution

40m

10m.s − 1

5kg

g = 10m.s − 2

https://dl.doubtnut.com/l/_cq17kWlXOyaN
https://dl.doubtnut.com/l/_7PJ1BONJJzFP


4. A bike initially at rest travels the �rst  in

 along a straight line with constant

acceleration. Determine the acceleration of the

bike in .

Watch Video Solution

20m

4s

m.s − 2

5. Starting from rest a particle moving along a

straight line attains a speed of   in 

 What is the particle's speed after an

2 m.s − 1

1.5s.

https://dl.doubtnut.com/l/_7PJ1BONJJzFP
https://dl.doubtnut.com/l/_IZZtWtf3ZUVs
https://dl.doubtnut.com/l/_0pRXmRI9FMeQ


Examination Archive With Solutions Wbchse

additional  has elapsed assuming that the

particle is moving with constant acceleration?

Watch Video Solution

3s

1. A particle starts from rest with constant

acceleration. It travels a distance  in the �rst

 and a distance  in the next  The

relation between  and  is- 

x

10s y 20s.

x y

https://dl.doubtnut.com/l/_0pRXmRI9FMeQ
https://dl.doubtnut.com/l/_bBL51sDQPAM1


(A)  

(B)  

(C)  

(D) 

A. y =x

B. y = 2x

C. y = 8x

D. y = 4x

Answer: C

Watch Video Solution

y = x

y = 2x

y = 8x

y = 4x

https://dl.doubtnut.com/l/_bBL51sDQPAM1


2. Show that the instantaneous speed of a

particle is equal to the slope of the distance-

time graph.

Watch Video Solution

3. The position-time relation of a moving

particle is . What is the maximum

positive velocity of the particle?

Watch Video Solution

x = 2t − 3t2

https://dl.doubtnut.com/l/_6A2coHoKmDkL
https://dl.doubtnut.com/l/_sg3fxNcHxApp
https://dl.doubtnut.com/l/_qUqJb0ssBeGF


4. The position-time relation of a moving

particle is x = . When does the velocity

of the particle become zero? (x is in metre and

t is in second)

Watch Video Solution

2t − 3t2

5. What information do we get from the slope

of the velocity-time graph?

Watch Video Solution

https://dl.doubtnut.com/l/_qUqJb0ssBeGF
https://dl.doubtnut.com/l/_nuzq1NLlg9DZ


6. A ball is thrown vertically upward. For the

motion of the ball till it returns to ground,

draw the 

(i)height vs time graph 

(ii) velocity vs time graph 

(iii) acceleration vs time graph 

(iv) velocity vs height graph

View Text Solution

7. A particle moves in the  plane with

constant acceleration of  in the

x − y

4m.s − 2

https://dl.doubtnut.com/l/_a9VWvQXaPZiZ
https://dl.doubtnut.com/l/_X8h7H6JjwTt3


direction making an angle of  with the x-

axis. Initially, the particle is at the origin and its

velocity is  along the x-axis. Find the

velocity and the position of the particle at

Watch Video Solution

60∘

5m.s − 1

t = 5s.

8. What will be the nature of velocity-time

curve for a uniform motion?

Watch Video Solution

https://dl.doubtnut.com/l/_X8h7H6JjwTt3
https://dl.doubtnut.com/l/_K9f4mofeU20B
https://dl.doubtnut.com/l/_YNOhRCnK4bHH


9. A balloon is rising upwards from rest with

acceleration . A stone is dropped from the

balloon when it is at height H. Show that the

time by which the stone will touch the ground

is 2 .

Watch Video Solution

g

8

√
H

g

10. A car at rest accelerates at a constant rate

 for sometime after which it decelerates at a

constant rate  to come ot rest . If the total

α

β

https://dl.doubtnut.com/l/_YNOhRCnK4bHH
https://dl.doubtnut.com/l/_2kGVYmuYr98r


time elapsed is t second �nd the maximum

velocity attained.

Watch Video Solution

11. The initial velocity is u and acceleration (f) is

uniform. Final velocity and distance covered in

the interval t are v and s respectively. Show

that the velocity of the particle at half-distance

is more than the velocity for half -time.

Watch Video Solution

https://dl.doubtnut.com/l/_2kGVYmuYr98r
https://dl.doubtnut.com/l/_6Rcm68t9gpss
https://dl.doubtnut.com/l/_WxKwhAgeFjxe


12. The equation of displacement of a particle

along the X-axis is  . How

much distance does it travel before stop?

A. 16 m

B. 40 m

C. 56 m

D. 36 m

Answer: C

Watch Video Solution

x = 40 + 12t − t3

https://dl.doubtnut.com/l/_WxKwhAgeFjxe
https://dl.doubtnut.com/l/_ospYqnLv8Yab


13. In the s-t graph of a particle with uniform

acceleration at time  makes an angle  with

the time axis. After one second it makes angle

of . What is the acceleration of the

particle?

Watch Video Solution

t 45∘

60∘

14. Which of the following �gures cannot be

speed-time graph ?

A. 

https://dl.doubtnut.com/l/_ospYqnLv8Yab
https://dl.doubtnut.com/l/_4MDkCqPCHNBq


B. 

C. 

D. 

Answer: D

View Text Solution

15. A ball is dropped from a height of a building

while another is thrown horizontally at the

same instant. Do they touch ground

simultaneously?

https://dl.doubtnut.com/l/_4MDkCqPCHNBq
https://dl.doubtnut.com/l/_brmx7JI9mxpy


Watch Video Solution

16. A body is moving from rest with an

acceleration  .  which is related to time t

s by . What will be its velocity in

time 2 s?

Watch Video Solution

a m s− 2

a = (3t + 4)

17. A body is moving with uniform acceleration.

Draw its (a) velocity -time and (b) distance

https://dl.doubtnut.com/l/_brmx7JI9mxpy
https://dl.doubtnut.com/l/_YEIWqMDwclSn
https://dl.doubtnut.com/l/_5tqqjyDylMaK


travelled -time curve.

Watch Video Solution

18. A car travelling on a straight road moves

with a uniform velocity  for some time and

with uniform velocity  for the next equal

time. The average velocity of the car is

A. 

B. 

C. 

v1

v2

√v1v2

+
1

v1

1

v2

( + )
1

2

1

v1

1

v2

https://dl.doubtnut.com/l/_5tqqjyDylMaK
https://dl.doubtnut.com/l/_NkUSVPWJ8Lsp


D. 

Answer: D

Watch Video Solution

(v1 + v2)

2

19. Establish the equation  by

using graph where symbols used carry the

usual meaning. (Graph sheet is not required .)

Watch Video Solution

v2 = u2 + 2fs

https://dl.doubtnut.com/l/_NkUSVPWJ8Lsp
https://dl.doubtnut.com/l/_IURoL28f9XEs


20. The displacement of a particle is directly

proportional to the third power of time. What

will be the nature of acceleration of the

particle?

Watch Video Solution

21. A bullet enters a block of wood with a

velocity u. Its velocity decreases to v after

going through a distance x inside. After

https://dl.doubtnut.com/l/_k7YfZ4HcHnmf
https://dl.doubtnut.com/l/_etDAFSl0XFEr


covering a further distance y inside the bullet

stops. Prove that .

Watch Video Solution

= √
u

v

y + x

y

22. Under what condition is the average

velocity of a moving particle equal to its

instantaneous velocity?

Watch Video Solution

https://dl.doubtnut.com/l/_etDAFSl0XFEr
https://dl.doubtnut.com/l/_s3reni9Bg3Sy


23. The velocity ( )-time (s) graph of a

body is a straight line inclined at an angle of

 with the time axis. The acceleration ( in 

unit) of the body is

A. 1

B. 

C. 

D. 

Answer: A

Watch Video Solution

m. s− 1

45∘

m.s − 2

1

√2

√2

1

√3

https://dl.doubtnut.com/l/_2odnhag9LA0A


24. At any instant the speeds of two identical

cars with the same retardation are u and 4u,

starting from that instant the respective

distances the cars travel before stopping are in

the ratio

A. 

B. 

C. 

D. 

1: 1

1: 4

1: 8

1: 16

https://dl.doubtnut.com/l/_2odnhag9LA0A
https://dl.doubtnut.com/l/_euFRTnwoyT0o


Answer: D

Watch Video Solution

25. The distance-time graph of a moving

particle is given by . What is the

positive maximum speed?

Watch Video Solution

x = 4t − 6t2

26. The distance-time graph of a moving

particle is given by . At what timex = 4t − 6t2

https://dl.doubtnut.com/l/_euFRTnwoyT0o
https://dl.doubtnut.com/l/_nm2vTYsxqm2u
https://dl.doubtnut.com/l/_suJ5lYkGtHcB


would the speed of the particle be zero ? (  is

in metre and  is in second).

Watch Video Solution

x

t

27. A balloon at rest on the ground is rising

upward with acceleration . A stone is

dropped from the balloon when it is at height

 Show that the time taken by the stone to

touch the ground is .

Watch Video Solution

g

8

H.

√
1

2
H

g

https://dl.doubtnut.com/l/_suJ5lYkGtHcB
https://dl.doubtnut.com/l/_Z3vIFFhlFeEC
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1. A particle moves with constant acceleration

along a straight line starting from rest. The

percentage increase in its displacement during

the 4th second compared to that in the 3rd

second is

A. 

B. 

C. 

D. 

33 %

40 %

66 %

77 %

https://dl.doubtnut.com/l/_HQbG7Fq46loB


Answer: B

Watch Video Solution

2. Two particles A and B having di�erent

masses are projected from a tower with same

speed. A is projected vertically upward and B

vertically downward. On reaching the ground

A. velocity of A is greater than that of B

B. velocity of B is greater than that of A

C. both A and B attain the same velocity

https://dl.doubtnut.com/l/_HQbG7Fq46loB
https://dl.doubtnut.com/l/_xkga2KJEiEDq


D. the particle with the larger mass attains

higher velocity

Answer: C

View Text Solution

3. At a particular height, the velocity of an

ascending body is . The velocity at the same

height while the body falls freely is -

(A) 2

→
u

→
u

https://dl.doubtnut.com/l/_xkga2KJEiEDq
https://dl.doubtnut.com/l/_VkPfhMZi3529


(B) -

(C) 

(D) -

A. 2

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
u

→
u

2
→
u

→
u

−
→
u

→
u

−2
→
u

https://dl.doubtnut.com/l/_VkPfhMZi3529
https://dl.doubtnut.com/l/_cKx2uTPW9qEw


4. A train moves from rest with acceleration 

and in time  covers a distance . It then

decelerates to rest at a constant retardation 

for distance  in time . Then - 

(A)  

(B)  

(C)  

(D) 

A. 

B. 

α

t1 x

β

y t2

=
x

y

β

α

=
β

α

t1

t2

x = y

=
x

y

βt1

αt2

=
x

y

β

α

=
β

α

t1

t2

https://dl.doubtnut.com/l/_cKx2uTPW9qEw
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C. x =y

D. 

Answer: A::B

Watch Video Solution

=
x

y

βt1

αt2

1. From a tower of height H, a particle is thrown

verticially upward with a speed u. The time

taken by the particle to hit the ground is n

https://dl.doubtnut.com/l/_cKx2uTPW9qEw
https://dl.doubtnut.com/l/_FtedDFYOckzW


times that taken by it to reach the highest

point of its path. The relation between H, u and

n is

A. 2gH=

B. 2gH

C. 2gH=

D. gH

Answer: C

View Text Solution

n2u2

= (n − 2)2
u2

nu2(n − 2)

= (n − 2)2
u2

https://dl.doubtnut.com/l/_FtedDFYOckzW
https://dl.doubtnut.com/l/_al7BReTTqVeJ


2. Two stones are thrown up simultaneously

from the edge of a cli� 240 m high with initial

speeds 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 g =

10  ) The �gures are schematic and not

drawn to scale)

A. 

B. 

m/s2

https://dl.doubtnut.com/l/_al7BReTTqVeJ


C. 

D. 

Answer: C

View Text Solution

3. A body is thrown vertically upwards. Which

one of the following graphs correctly represent

the velocity vs time?

A. 

https://dl.doubtnut.com/l/_al7BReTTqVeJ
https://dl.doubtnut.com/l/_ozP9iSJDGcg9


B. 

C. 

D. 

Answer: C

Watch Video Solution

4. All the graphs below are intended to

represent the same motion. One of them does

it incorrectly. Pick it up.

https://dl.doubtnut.com/l/_ozP9iSJDGcg9
https://dl.doubtnut.com/l/_eyEyC6HQuBTa
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A. 

B. 

C. 

D. 

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_eyEyC6HQuBTa


1. A particle of unit mass undergoes one-

dimensional motion such that its velocity

varies according to v (x) =  , where  and

n are constants and x is the position of the

particle. The acceleration of the particle as a

function of x is given by

A. 

B. 

C. 

D. 

βx− 2n β

−2nβ2x− 2n− 1

−2nβ2x− 4n− 1

−2nβ2x− 2n+ 1

−2nβ2e− 4n+ 1

https://dl.doubtnut.com/l/_CY0qVYZcELGm
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Answer: B

Watch Video Solution

1. If the velocity of a particle is v = ,

where A and B are constant then the distance

travelled by it between 1 s and 2 s is -

(A)  

(B)  

At + Bt2

(3A + 7B)

A + B
3

2
7
3

https://dl.doubtnut.com/l/_CY0qVYZcELGm
https://dl.doubtnut.com/l/_WGc2geYQ3GRA


Cbse Scanner

(C)  

(D) 

A. 3 A +7B

B. 

C. 

D. 

Answer: B

Watch Video Solution

+
A

2
B

3

A + 4B
3

2

A + B
3

2
7
3

+
A

2
B

3

A + 4B
3

2

https://dl.doubtnut.com/l/_WGc2geYQ3GRA


1. A car moving with a speed of  can

be stopped by brakes after at least 6 m. What

will be the minimum stopping distance, if the

same car is moving at a speed of ?

Watch Video Solution

50km.h− 1

100km.h− 1

2. The displacement-time graphs of two bodies

P and Q are represented by OA and BC

respectively. What is the ratio of the velocity of

https://dl.doubtnut.com/l/_K3sqiQTOv0p6
https://dl.doubtnut.com/l/_0cqGhgzGlzB0


P and Q ?  and  

View Text Solution

∠OBC = 60∘ ∠AOC = 30∘

3. What does the slope of a velocity-time graph

represent?

Watch Video Solution

4. Draw velocity-time graph for an object

starting from rest. Acceleration is constant and

https://dl.doubtnut.com/l/_0cqGhgzGlzB0
https://dl.doubtnut.com/l/_uaXHzQweddqw
https://dl.doubtnut.com/l/_U51ZDeFmZedG


remains positive.

Watch Video Solution

5. An object moving on a straight line covers

�rst half of the distance at speed v and second

half at speed 2v. Find -

(i) Average speed

(ii) Mean speed

Watch Video Solution

https://dl.doubtnut.com/l/_U51ZDeFmZedG
https://dl.doubtnut.com/l/_L6AgnUwLL2rN
https://dl.doubtnut.com/l/_rv07tPpfOL7O


6. A ball is thrown vertically upward. Draw its (i)

velocity -time graph (ii) acceleration -time

graph.

Watch Video Solution

7. A car is moving along a straight line in the

given �gure 1.83. It moves from O to P in 18

seconds and returns from P to Q in 6 seconds .

What are the average velocity and average

speed of the car in going (a) from Q to P ? And

https://dl.doubtnut.com/l/_rv07tPpfOL7O
https://dl.doubtnut.com/l/_uErEObYYEf8w


(b) from O to P and back to Q ? 

View Text Solution

8. Draw (i) position-time (ii) velocity-time and

(iii) acceleration-time graph for the motion of

an object under free fall.

View Text Solution

https://dl.doubtnut.com/l/_uErEObYYEf8w
https://dl.doubtnut.com/l/_GW0AfGQqDxHf


9. The x-t graph of an object in straight line

motion is shown in the �g . Predict the type of

motion it undergoes. 

`

(##CHY_DMB_PHY_XI_P1_U02_C01_E08_009_S01.png"

width="80%">

View Text Solution

10. Having seen a big stone falling from the top

of a tower Rabi pulled his friend Kiran away.

The stone hits Kiran slightly and he got a little

https://dl.doubtnut.com/l/_WXIYeHzTf9s9
https://dl.doubtnut.com/l/_X42AGOsfbYd6


hurt . But he was saved from a major accident.

What made Rabi act in such a way?

View Text Solution

11. From the top of a tower 100 m in height, a

ball is dropped and at the same time another

ball is projected vertically upwards from the

ground with a velocity of 25 . Find when

and where the two balls meet. Take g = 9.8

.

Watch Video Solution

m.s − 1

m.s − 2

https://dl.doubtnut.com/l/_X42AGOsfbYd6
https://dl.doubtnut.com/l/_KRCcRnoiWQWv


12. The displacement of a particle along x-axis

is given by x = 3 +  . What is its

acceleration? At what time it will come into

rest ? All are in SI units.

Watch Video Solution

8t − 2t2

13. The acceleration-time graph for a body is

shown in �g. Plot the corresponding velocity-

time graph and draw the inference. The body

https://dl.doubtnut.com/l/_KRCcRnoiWQWv
https://dl.doubtnut.com/l/_4neHrmmW75cK
https://dl.doubtnut.com/l/_axJELIB4wL6k


starts with non-zero positive velocity. 

View Text Solution

14. Describe the second equation of motion

using graphical method.

Watch Video Solution

15. The position coordinate of a moving

particle is given by x = 6+18t +9  (where x is int2

https://dl.doubtnut.com/l/_axJELIB4wL6k
https://dl.doubtnut.com/l/_V3SE8GCFZmCC
https://dl.doubtnut.com/l/_Q4i0bZAUbHuO


metre, t in seconds. What is its velocity and

acceleration at t = 2 s.

Watch Video Solution

16. Is it possible to have constant speed when

velocity changes?

Watch Video Solution

17. The velocity of a moving particle is given by

v = 6 +18t +  (x in metre t in second ) what is9t2

https://dl.doubtnut.com/l/_Q4i0bZAUbHuO
https://dl.doubtnut.com/l/_uhhukKNMQoed
https://dl.doubtnut.com/l/_0Cw1ugduSIuT


its acceleration at t = 2 s?

Watch Video Solution

18. Plot the position-time graph for an object (i)

moving with positive velocity (ii) moving with

negative velocity and (iii) at rest.

Watch Video Solution

19. The position of an object moving along x -

axis is given by x = a +  where a = 8.5 m , b=bt2

https://dl.doubtnut.com/l/_0Cw1ugduSIuT
https://dl.doubtnut.com/l/_aKiyj0g8hXVz
https://dl.doubtnut.com/l/_B5rbM6YcUyAV


2.5  and t is measured in seconds. What

is its velocity at t=0 and t = 2.0 s? What is the

average velocity between t = 2.0 s and t = 4.0 s?

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_B5rbM6YcUyAV

