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BOOKS - CENGAGE PHYSICS (ENGLISH)

KINEMATICS-1

lllustration

1. A particle moves in the the = — y plane according to the scheme
x = 8sinnt and y=-2 cos("2)pitwt, where t is time. Find equation of the

path of the particle. Show the path on a graph.

° Watch Video Solution

2. A particle move in £ — y plane such that its position vector varies with

time as r = (2sin3t)7 4+ 2(1 — cos 3t)j. Find the equation of the


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hS3Mz97UpR87
https://dl.doubtnut.com/l/_FcLHd4r1eIcR

trajectory of the particle.

o Watch Video Solution

3.Find R 4p in the circuit shown in figure.
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o Watch Video Solution

4. A particle move in a semicircular of radius R from O to A . Then it

moves parallel to z-axis covering distance R upto B. Finally it moves


https://dl.doubtnut.com/l/_FcLHd4r1eIcR
https://dl.doubtnut.com/l/_y3xQWWQqcY13
https://dl.doubtnut.com/l/_5y978z2KNsF0

along BC parallel to y-axis throuth a distance 2R. Find the ratio of D / s.
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o Watch Video Solution

5. A particle is moving in a circle of radius R.

a. What is its displacement when it covers (i) half the circle, (ii) full circle?

b. What is its distance when it comers (i) half the the circle and (ii) full


https://dl.doubtnut.com/l/_5y978z2KNsF0
https://dl.doubtnut.com/l/_B1sgcKdkYQ9w

circle ?.

° Watch Video Solution

6. A train travels from city A to city B with constant speed of 10ms '
and returns back to city A with a constant speed of 20ms . Find its

average speed during its entire journey.

° Watch Video Solution



https://dl.doubtnut.com/l/_B1sgcKdkYQ9w
https://dl.doubtnut.com/l/_bsIR68yiA0o0
https://dl.doubtnut.com/l/_IKqpwRwsjmgk

7. A man traversed half the distance with a velocity vg. The remaining part
of the distance was covered with velocity v1. For half the time and with
velocity v2 for the other half of the time . Find the average speed of the

man over the whole time of motion.
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o Watch Video Solution
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8. A particle moves along the curve 5 + yz = 1, with constant speed v.

Express its "velocity vectorially" as a function of x, y.

o Watch Video Solution

9. A particle move so that its position verctor varies with time as
— 4 . O
r = Acoswti + Asinwtj. Find the

a. initial velocity of the particle,


https://dl.doubtnut.com/l/_IKqpwRwsjmgk
https://dl.doubtnut.com/l/_RCIToA9acPn5
https://dl.doubtnut.com/l/_QF0DvRoL0VEx

b. angle between the position vector and velocity of the particle at any
time, and

c. speed at any instant.

o Watch Video Solution

10. A particle describes an angle 8 in a circular path with a constant speed
v. Find the a charge in the velocity of the particle and b average

acceleration of the particle during the motion in the curve (circle).

V2

o Watch Video Solution



https://dl.doubtnut.com/l/_QF0DvRoL0VEx
https://dl.doubtnut.com/l/_oq58e4a9UMxj

1. A particle starts moving rectilinearly at time ¢t = 0 such that its
velocity v changes with time ¢ according to the equation v = t* — ¢,
where t is in seconds and v in s~ '. Find the time interval for which the

particle retards.

o Watch Video Solution

12. The position of a particle moving along x-axis is related to time ¢ as
follow: z = 2t — t3, where z is in meters and t is in seconds.
a. What is the maximum positive displacement of the particle along the z

axis and at what instant does it attain it?

o Watch Video Solution

13. A particle moving with uniform acceleration from A to B along a
straight line has velcities v; and vz at A and B respectively. If C' is the

mid-point between A and B then determine the velocity of the particle at


https://dl.doubtnut.com/l/_oq58e4a9UMxj
https://dl.doubtnut.com/l/_PXey0DYui9L7
https://dl.doubtnut.com/l/_zUSWcVwvJSjV
https://dl.doubtnut.com/l/_EZVNaAlY2DCU
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o Watch Video Solution

14. Two trains P and ) are moving along parllel tracks same uniform
speed of 20 m s 1. The driver of train P decides to overtake train Q and
accelerate his frain by 1ms*2, After 50s, train P crosses the engine of
train Q. Find out what was the distance between the two trains initially.

provided the length each is 400m.

o Watch Video Solution

15. Consider a particle intially moving with a velocity of 5 m s~ ! starts

decelerating at a constant rate of 2m s 2.


https://dl.doubtnut.com/l/_EZVNaAlY2DCU
https://dl.doubtnut.com/l/_n0BZ9WA3sJrf
https://dl.doubtnut.com/l/_BGbP1M2FWpCC

a. Determine the time at which the particle becomes stationary.
b. Find the distance travelled in the second second.

c. Find the distance travelled in the third second.

o Watch Video Solution

16.In a car race on straight road, car A takes a time t less than car B at the
finish and passes finishing point with a speed 'v' more than that of car B.
Both the cars start from rest and travel with constant acceleration a; and

as respectively. Then 'V' is equal to :

o Watch Video Solution

17. A particle is projected up with initial speed u = 10ms ! from the top

of a bitlding at time ¢ = 0. At time ¢ = 5s the particle strikes the fround.


https://dl.doubtnut.com/l/_BGbP1M2FWpCC
https://dl.doubtnut.com/l/_wvxUU2itFvwI
https://dl.doubtnut.com/l/_JdcGieGDDl1I

Find the height of the building.
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o Watch Video Solution

18. A particle is projected vertically upwards from ground with initial

velocity u.



https://dl.doubtnut.com/l/_JdcGieGDDl1I
https://dl.doubtnut.com/l/_tXa1ty03tzl5

a. Find the maximum height H the particle will attain and time T that it

will attain and time T that it will take to return to the ground .
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b. What is the velocity when the particle returns to the ground?
c. What is the displacement and distance travelled by the particle during

this time of whole motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_tXa1ty03tzl5

19. A ball is projected vertically up such that it passes thorugh a fixed
point after a time ¢, and ¢, respectively. Find

a. The height at which the point is located with respect to the point of
projeciton

b. The speed of projection of the ball.

c. The velocity the ball at the time of passing through point P.

d. (i) The maximum height reached by the balll relative to the point of
projection A (ii) maximum height reached by the ball relative to point P
under consideration.

e. The average speed and average velocity of the ball during the motion

from A to P for the time ¢, and t, respectively.
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https://dl.doubtnut.com/l/_O3qEEtcewkio

o Watch Video Solution

20. Two paarticles 1 and 2 are projected simultaneusly with velocities v,
and v,, respectively. Particle 1 is projectected vertically up from the top of
a cliff of heitht h and particle 2 is projected vertically up from the bottom
of the cliff. If the bodies meet (a) above the top of the cliff, (b) between

the top and bottom of the the cliff, and (c ) below the bottom of the cliff,


https://dl.doubtnut.com/l/_O3qEEtcewkio
https://dl.doubtnut.com/l/_pitOKVDCKS5B

find the time of meeting of the particles.
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o Watch Video Solution



https://dl.doubtnut.com/l/_pitOKVDCKS5B

21. A body is thrown vertically upwards from A. The top of a tower . It
reaches the fround in time ¢;. It it is thrown verically downwards from A
with the same speed it reaches the ground in time 5, If it is allowed to

fall freely from A. then the time it takes to reach the ground.
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o Watch Video Solution



https://dl.doubtnut.com/l/_pitOKVDCKS5B
https://dl.doubtnut.com/l/_iEZEFbFOJjLv

22. A body is projected upwards with a velocity u. It passes through a
certain point above the grond after 1, Find the time after which the body

posses thoruth the same point during the journey.

o Watch Video Solution

23. From a point A, 80m above the ground, a particle is projected

1

vertically upwards with a velocity of 29.4. ms™ ", Five seconds later,

another particle is dropped from a point B, 34. 3m vertically below A

Determine when and where one overtakes the other. Take g = 9.8ms -2,

o Watch Video Solution

24. A balloon starts rising upwards with constant acceleration a and afrer

time ¢y, second, a packet is dropped from it which reaches the ground


https://dl.doubtnut.com/l/_lxfprMuOlniO
https://dl.doubtnut.com/l/_yrhXTDtAoPPo
https://dl.doubtnut.com/l/_OOQctmdILY9Y
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https://dl.doubtnut.com/l/_OOQctmdILY9Y

25. (a) Show that the velocity acquired by a particle in sliding down an
inclined plane is the same as that acquired by a particle falling freely from
frst though a distance equal to the height of the inclined plane. (b) Find

the time taken in sliding a particle down the whole length of the incline.

o Watch Video Solution

26. Ball 1 is released from the top of a smooth inclined plane, the at the
same instant ball 2 is projected from the foot of the plance with such a
velocity that they meet halfway up the incline. Determine:

a.the velocity with which balls are projected and


https://dl.doubtnut.com/l/_V9GxPWPODbqU
https://dl.doubtnut.com/l/_Mm8wjo8RcXDQ

b. the velocity of each ball when they meet.

BT o T

° Watch Video Solution

27. A car A moves with velocit 20ms ! and car B with velocity 15ms !

as shown is. Find the relativety Bw. r. t. Aw. r. t. B

20 m s 15ms!
- ECREERE <

I W Y



https://dl.doubtnut.com/l/_Mm8wjo8RcXDQ
https://dl.doubtnut.com/l/_NCvlikGdZr90

I o Watch Video Solution \

28. A car A moves with velocity 15ms ~! and B with velocity 20ms ' are
moving in opposite directions as shown in . Find the relative velocity of B
wr.t. A and wrt. B.

15ms™! 20m s

ismet
A"

° Watch Video Solution

29. A bird flies to and fro between two cars wich move with velocities v;
and v, If the speed of the bird is v and the initial distance ofseparation

between then is d, find the total distance covered bythe bird till the cars


https://dl.doubtnut.com/l/_NCvlikGdZr90
https://dl.doubtnut.com/l/_2GGdGi3zFXhW
https://dl.doubtnut.com/l/_givExRUVbI3e

meet.

° Watch Video Solution

30. A person walks up a stationary escalator in ¢; second. If he remains
stationary on the escalator. Then it can take him up in ¢ swcond. If the
length of the escalator is L, then

a. Determine the speed of man with with respect to the escalator. b.
Derermine the speed of the escalator.

How much time would take him to walk up the moving escaltor?.

° Watch Video Solution



https://dl.doubtnut.com/l/_givExRUVbI3e
https://dl.doubtnut.com/l/_xG7KMUXoIYSp

31. Suppose you are riding a bike with a speed of 10ms ! relative to a
person A , person A who is walking on the ground towards east. If your
friend B walking on the ground due west measures you speed as

15ms 1, find the relative velocity between two refence frames A and B.

o Watch Video Solution

32. Two parallel rail tracks run north-south Train A moves north with a
speed of 54kmh ! and train B moves south with a speed of 90kmh ~ !,
What is the

a. relative velocity of B with respect to A?

b. relative velocity of a monkey running on the roof of the train A against
its motion (with its velocity of 18kmh! with respect to the train A ) as

observed by a man standing on the ground?

o Watch Video Solution



https://dl.doubtnut.com/l/_cUcxNbv9FXbi
https://dl.doubtnut.com/l/_2KSnBQ8RJ7eJ

33. Two town A and B are connected by a regular bus service with a bus
leaving in either direction every T minutes. A man leaving in either
direction every in the direction A to B notices that a bus goes past him
every 18 min in the direction of his motion, and every 6 min in the

opposite direction. The period T of the bus service is

o Watch Video Solution

34. A police van moving on a highway with a speed of 30kmh ! fires a
bullet at a thief's car speeding away in the same direction with a speed of
192kmh 1. If the muzzle speed of the bullet is 150ms !, with what

speed does the bullet hit the thief's car?

o Watch Video Solution

35.0n a two lane road, car A is travelling with a speed of 36kmh 1. Two
cars B and C approach car A in opposite directions with a speed of

54kmh ! each. At a certain instant, when the distance AB is equal to AC,


https://dl.doubtnut.com/l/_lyNDIAZnqAoo
https://dl.doubtnut.com/l/_RweHQ0G9ZFJX
https://dl.doubtnut.com/l/_X6m1jIQg8bIe

both being 1 km, B decides to overtake A before C does. What minimum

acceleration of car B is required to avoid an accident?

o Watch Video Solution

36. A car travelling at 60 km/h overtakes another car travelling at 42 km/h.
Assuming each car to be 50 m long, find the time taken during the

overtake and the total road distance used for the overtake.

o Watch Video Solution

37. Two particles A and B are thown vertically upward with velocity,

1

vertically upward with velocity, 5ms ! and 10ms ~! respectively (g=10 m


https://dl.doubtnut.com/l/_X6m1jIQg8bIe
https://dl.doubtnut.com/l/_TTSAGbclv11U
https://dl.doubtnut.com/l/_IkTRV6yMAUVE

s”(-2)), Find separation between them after 1s.

Sms! 10ms™

o Watch Video Solution

38. A ball is thrown downwards with a speed of 20ms ~ !, from the top of
a building 150m high and simultaneously another ball is thrown vertically

upwards with a speed of 30ms ~! from the foot to the building . Find the


https://dl.doubtnut.com/l/_IkTRV6yMAUVE
https://dl.doubtnut.com/l/_78idGXdx8yK2

time after which both the balls will meet. (g=10 m s”(-2))
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o Watch Video Solution

39. An elevator is descending with uniform acceleration.To measure the
acceleration, a person in the elevator drops a coin at momen the elevator
strts. The coin is 6 ft asbove the floor of the elevator at the time it is
dropped. The person observes that the coin strikes the floor in 1 second.

Calculate these dta the acceleration of the elevator.

| e |


https://dl.doubtnut.com/l/_78idGXdx8yK2
https://dl.doubtnut.com/l/_vF1QlV8Rp2Al

l & Watch Video Solution J

40. Two cars 1 and 2 move with velocities v; and vy, respectively, on a
straight road in same direction When the cars are separated by a
distance d the driver of car 1 applies brakes and the car moves with
uniform retardation aq, Simultaneously, car 2 starts accelerating with a,,
If v; < w9, find the minimum initial separation between the cars to avoid

collision between then.

o Watch Video Solution

41. A swimmer capable of swimming with velocity v relative to water
jumps in a flowing river having velocity u. The man swims a distance d
down stream and returns back to the original position. Find out the time

taken in complete motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_vF1QlV8Rp2Al
https://dl.doubtnut.com/l/_rWqAvqIdzUeB
https://dl.doubtnut.com/l/_XXvyfLzyesVv

42. A boat is moving with a velocity vy, = 5km / hr relative to water. At
time ¢ = O.the boat passes through a piece of cork floating in water while
moving down stream.If it turns back at time ¢t; = 30 min .

a) when the boat meet the cork again?

b) The distance travelled by the boat during this time.

t=0

o Watch Video Solution

43. The position verus time graph time graph for a certain particle

moving along the x-axis is shown in . Find the average velocity in the time


https://dl.doubtnut.com/l/_bVxyuBS6CZyK
https://dl.doubtnut.com/l/_vzNbg27pWet4

intervals (a) 0 to 2s, (b) 2s to 4s,and (c) 4, s to 7s,

x{(m)
G b enf o b N e el

Fig. 4.70

o Watch Video Solution

44. The position-time (x-t) graphs for two children A and B returning
from their school O to their homes P and @, respectively, are shown in .

Choose the correct entries in the brackets


https://dl.doubtnut.com/l/_vzNbg27pWet4
https://dl.doubtnut.com/l/_F85niYSGpuFS
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a.(A / B) lives closer to school than (B/ A).

b. (A / B) starts from the school earlier than (B / A).
c. (A / B) walks faster than (B/ A).

d. A and B reach home at the (same//differnt) time.

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

o Watch Video Solution

45. The velocity time curve of a moving point is shown in Fig. Find the

retardation of the particle for the porion C'D.


https://dl.doubtnut.com/l/_F85niYSGpuFS
https://dl.doubtnut.com/l/_yLfiLyH60Er7

]

]

|

]

i

]

40 :
!

202 E
|

i

o Watch Video Solution

46. As soon as a car just starts from rest in a certain dercation, a scooter

moveing with a uniform speed overtakes the car. Their velocity-time graph

is shown in . Calculate
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https://dl.doubtnut.com/l/_yLfiLyH60Er7
https://dl.doubtnut.com/l/_ddqWZttCR4Ky

a. The difference between the distances travlled by the car and the

scooter in 15s,

b. The distance of car and scooter from the starting point at that instant.

o Watch Video Solution

47.The velocity-time graph of a bosy moving along a straight line is given
below find:

(a) Average velocity in whole time of motion

(b) Average speed in whole time of motion

(c ) Draw acceleration vs time graph.

vimsh

+10 |77~~~

° Watch Video Solution



https://dl.doubtnut.com/l/_ddqWZttCR4Ky
https://dl.doubtnut.com/l/_jBVWClJ5zZqf

48. A particle moves aling x-axis with an initial speed vy = 5ms 1. If its

acceleration varies with with time asshown in a — ¢t graph in..

a(m s2)
A

b e

0

~10

a. Find the time when the particle starts moving along - x direction

o Watch Video Solution

49. Consiedr the following x —t garaph to be parabolic. Draw the

velocity-time graph and acceleration-time graph analyze the motion of


https://dl.doubtnut.com/l/_jBVWClJ5zZqf
https://dl.doubtnut.com/l/_UXe3YOmCujBV
https://dl.doubtnut.com/l/_xyKSKi0QKvAR

the particle regarding its velocity and acceleration.

x c

o Watch Video Solution

50. Figure is a graph of the coordinate of a spider crawling along the x-
axis. (a) Fraph tis velocity and acceleration as functionsof time. (b) In a

motion diagram, show the position, velocity, and acceleration of the


https://dl.doubtnut.com/l/_xyKSKi0QKvAR
https://dl.doubtnut.com/l/_NBhm3WXEgVSf

spider at the five times: t = 2.5s,t=10s,t=205,t=30 s,
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o Watch Video Solution

51. A car starts moving rectilinearly first with acceleration o = 5ms 2

(the initial velocity is equal to zero), then uniformly, and finally,
deceleration at the same rate o comea to a stop. The time of motion
equals t = 25s. The average velocity during this time is equal to =72 km

h”(-1) How long does the car move unitromly?

o Watch Video Solution



https://dl.doubtnut.com/l/_NBhm3WXEgVSf
https://dl.doubtnut.com/l/_7nDYncSX9vki

52. A hot-air balloonist, rising vertically with a constant velocity of
magnitude 20ms ~ 1, releases a sandbag at an instant when the balloon is
25m above the ground . After it is released, the sandbag is in free fall.

Sketch a, —t,v, — ¢, and y —t graphs for motion, taking origin at


https://dl.doubtnut.com/l/_7nDYncSX9vki
https://dl.doubtnut.com/l/_NeitCn8SxqZV

ground.

‘ T p=20ms!

o Watch Video Solution



https://dl.doubtnut.com/l/_NeitCn8SxqZV

53. A particle is projected up with initial speed u = 10ms ! from the top
of a building at time ¢ = 0. At time ¢ = 5s the particle strikes the ground.

Find the height of the building.

;=
4 *

hﬂ**"”““””‘p_”“*wu““mmm’
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o Watch Video Solution



https://dl.doubtnut.com/l/_nyn2BpSJ4ukg
https://dl.doubtnut.com/l/_MdGYJsw7lMgu

54. The v — s and v* — s graph are given for two particles. Find the

accelerations of the particles at s = 0.

vm s | vim s72)
’ A A
201 201
| s(m) Ny s(m)
0 50 0 50

o Watch Video Solution

55.The v-s graph for an airplane travelling on a straight runway is shown.

Determine the acceleration of the plane at s = 50m and s = 150m. Draw


https://dl.doubtnut.com/l/_MdGYJsw7lMgu
https://dl.doubtnut.com/l/_pHkPCm5M43yh
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o Watch Video Solution

56. Referring to a — = graph, find the velocity when thedisplacement of

the particle is 100m. Assume intial velocity as zero.


https://dl.doubtnut.com/l/_pHkPCm5M43yh
https://dl.doubtnut.com/l/_MwK5ZH7utX9R
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o Watch Video Solution

57.Referrring to the v —s diagram of a particle, find the displacement of

the particle durticle during the last two seconds.


https://dl.doubtnut.com/l/_MwK5ZH7utX9R
https://dl.doubtnut.com/l/_Gmz9Gn8FH952
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° Watch Video Solution

Solved Examples

1. A particle moving with uniform acceleration along a straight line ABC

rosses point A at t = 0 with a velocity 12ms~'.B is 40m away from A
andC is 64m away from A. The particle passes B at t =4 s

. a. Afterwtimeuwillthepartic < beatC?b. WisitsvelocityatC

?c. Wd oesthepartic < reachA

aga € ?7d. Locatethep %uherethepartic < reversesitsdirectionofmotion.

155s.



https://dl.doubtnut.com/l/_Gmz9Gn8FH952
https://dl.doubtnut.com/l/_VmtCWMBroXJg

| o Watch Video Solution

2. A balloon in ascending vertically with an acceleration of 1ms 2. Two
stones are dropped from it at an interval of 2s. Find the distance berween

them 1.5s after the second stone is released.

o Watch Video Solution

3. A rebber ball is released from a height aboout 1.5m. If is caught after
three bounces. Skerch graphs of ist position, velocity, and acceleration as

functions of time. Take positive y-direction as upwrad direction.

o Watch Video Solution

4. Determined to test the law of gravity for himself. A student walkd off a
skusraper 180m high stopwatch in hand, and stars his free fall (zero
initial velocity). Five seconds later, Superman arrives at the scene and

dives off the roop to same the student.


https://dl.doubtnut.com/l/_VmtCWMBroXJg
https://dl.doubtnut.com/l/_OO5y3Xx3rUgZ
https://dl.doubtnut.com/l/_B0vnQcZ5Zfon
https://dl.doubtnut.com/l/_OAcLwwqnxe3G

a. So\uerman leaves the roop with an initial speed vy that he produces by
pushing himself downward from the edge os the roof with his legs of
steel. Fe then falls with the same accelerativon as any feely falling body
What must the value of vy be so that the Superman catches the student
just before they reach the ground ?

b. On the same graph sketch the positions of the student and of the
Superman as fuctions fo time. Take Superman’s initial speed to have the
value calulated in part (a).

c. If the hdight of the skyscraper is less than some minimum value, even
the Superman canot reace the sturdnt student before he hits the ground,

what is this minimum height?

o View Text Solution

5. A student is running at her top speed of 5.0ms !, to catch a bus,

which is stopped at the bus stop. When the student is still 40.0m from

the bus, it starts to pull away, moving with a constant acceleration of
2

0.2ms ™ “°.

a For how much time and what distance does the student have to run at


https://dl.doubtnut.com/l/_OAcLwwqnxe3G
https://dl.doubtnut.com/l/_qBZL1DZS8pRq

5.0ms ! before she overtakes the bus?

b. When she reached the bus, how fast was the bus travelling?

c. Sketch an x — t graph for bothe the student and the bus.

d. Teh equations uou used in part (a)to find the time have a second
solution, corresponding to a later time for which the student and the bus
are again at thesame place if they continue their specified motions.
Explain the significance of this second solution. How fast is the bus
travelling at this point?

e. If the students T speedis3.5 m s”(-1), will she catch the bus?

f. What is the minimum speed the student must have to just catch up
with the bus?For what time and what distance dies she have to run in

that case?

o Watch Video Solution

6. A particle retards from a velocity vgwhile moving in a straight line. If
the magnitude of deceleration is directly proportional to the square loop
of the speed of the particle, find its average velocity for the total time of

its motion.


https://dl.doubtnut.com/l/_qBZL1DZS8pRq
https://dl.doubtnut.com/l/_ckyOvKZlJhUF

° Watch Video Solution

7. A motorcyclist situated at origin is located at a distance 12m. Behind a

car (Fig. 4.150).

1 ~
- = Am

B 4

- -

Att = 0 the motorcyclist stars moving with a constant velocity
v=8ms ! and same time the car starts acceleration from rest with

a = 2ms&( — 2), (a) When and wher do they meet?

° Watch Video Solution



https://dl.doubtnut.com/l/_ckyOvKZlJhUF
https://dl.doubtnut.com/l/_rWhr5zd86tBU
https://dl.doubtnut.com/l/_E9YOUdBGg4tE

8. A diwali rocket moves vertically up with a constant acceleration
a; = 20//3ms 2. After sometives, its fuel gers exhausted ad then if falls
freely with an acceleration ay = 10ms ~ 2, If themaximum height attained
by the diwalin rocket is (h), using graphicalmerhod, find its speed when

the fuel is just exausted. Assume h = 50m.

° Watch Video Solution

9. An object is dropped from an altitude of one Earth radius above Earth’s
surface. If M is the mass of Earth and R is its radius. The speed of the

object just before it hits Earth is given by:

° Watch Video Solution

1. a. If the velocity of a body is zero, does it mean that its acceleration is

also zero ? (Yes//No)


https://dl.doubtnut.com/l/_E9YOUdBGg4tE
https://dl.doubtnut.com/l/_Inif92USwn1W
https://dl.doubtnut.com/l/_TOK4hyOwQXLK

b. If the acceleration of a body is zero does it mean that its velocity is also
zero ? (Yes//No)
c. If a body travels with uniform acceleration a; for a time ¢, thenthe

average acceleration is given by

B a1t + asts
t1 + t2(Yes /No)d. I fabody x tsomrest and moveswithun if or

A gy
1s,2s5,3s, ete. , are € therationof(1:4:9), etc. (T'rue / False)

e. For a body moving whith uniform acceleration, the displacent of the
bosy in successive seconds is in the ration of 1:3:5: Tunnns

(True//False) .

o Watch Video Solution

2.Say Yes or No:

a. Can an object moving towards north have acceleration towards south?

b. Can an object reverse the direction of its motion even thouth it has
reverse the direcleration?

C. Can an object reverse the derction of its acceleration even though it
continues to move in the same dirction?

d. Average speed is the magnitude of average velocity


https://dl.doubtnut.com/l/_TOK4hyOwQXLK
https://dl.doubtnut.com/l/_cpPDatjqlyjf

e. At any instant of time. the directions of change in velocity and

acceleration are differnt.

° Watch Video Solution

3.Can a body have

a. Zero instantaneous velocity and yet be accelerating?
b. Zero average speed but non-zero average velocity?
c. Negative acceleration and yet be speeding up?

d. Magnitude of average velocity be equal to average speed ?

° Watch Video Solution

4. A body moves at a speed of 100ms ! for 10s and then moves at a

speed of 200ms ! for 20s along the same direction. The average speed is

° Watch Video Solution



https://dl.doubtnut.com/l/_cpPDatjqlyjf
https://dl.doubtnut.com/l/_0LuzAdiRSFCy
https://dl.doubtnut.com/l/_51lDwJEFeCbl
https://dl.doubtnut.com/l/_dXwWoFMftZsr

5. A body moves in the southern direction for 10s at the speed of
10ms L. It then starts moving in the eastern direction at the speed of
20ms ! for 10s, The magnitude of the average veloCity is ... ,

The averge speed is .....uuens , The total displacement will be ... ,

o Watch Video Solution

6. A car trvelling at 108kmh ~! has its speed reduced to 36kmh ! after
traelling a distance of 2000m Find the retardation (assumed uniform)

and time taken for this process.

o Watch Video Solution

7. A car starts form rest and accelerates uniformly for 10s to a velocity of
8ms L. It then runs at a constant velocity an dis finally brought to rest in
64m with a constant retardation. The totla distance covered by the car is

584m Find the value of acceleration, retardation, and totl time taken.

o Watch Video Solution



https://dl.doubtnut.com/l/_dXwWoFMftZsr
https://dl.doubtnut.com/l/_s5lSNVHKPbFV
https://dl.doubtnut.com/l/_i6cs7FQODtKH

8. A body covera 10m in the seconds second and 25m in finfth second of
its motion. If the motion is uniformly accelerated, how farwill it go in the

the seventh second?

o Watch Video Solution

9. A body moving with uniform acceleration a straight line describes 25m
in the fifth second and 33m in the seventh second. Find its initial velocity

and acceleration.

o Watch Video Solution

10. Two trains, each of length 100mmoveing in opposite direction along
parallel lines, meet each other with speeds of 50kmh ~! and 40kmh?. If
their other with are 30cms ~2 and 20cms? and 20ems?, respectively, find

the time they will take to pass each other.

| ° Wiak A \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_i6cs7FQODtKH
https://dl.doubtnut.com/l/_JsEGRnX4uYF3
https://dl.doubtnut.com/l/_HM1QjjAtr24J
https://dl.doubtnut.com/l/_l08W6fE9IwIv
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11. Shows a particle starting from point A travelling up to B with a speed
s, then up to point C with aspeed 2s, and finally upto A with a speed of

3s, Derermine its averagespeed.

2s b

r 2m3

o Watch Video Solution

12. A particle moving in a straight line covers half the distance with speed

of 3m /s. The half of the distance is covered in two equal intervals with


https://dl.doubtnut.com/l/_l08W6fE9IwIv
https://dl.doubtnut.com/l/_5KEi0LDnyFIj
https://dl.doubtnut.com/l/_FJFQtpNYIdnR

speed of 4.5m /s and 7.5m /s respectively. The average speed of the

particle during this motion is :

° Watch Video Solution

13. What will be the ratio of the distance moved by a freely falling body

from rest in 4th and 5th second of journey ?

° Watch Video Solution

14. Two balls of different masses (one lighter and other heaver) are
thrown vertically upwards with the same speed. Which one will pass
through the point of projection in the downward direction with greater

speed?

° Watch Video Solution



https://dl.doubtnut.com/l/_FJFQtpNYIdnR
https://dl.doubtnut.com/l/_J7cKexaXITi8
https://dl.doubtnut.com/l/_iveKPznwdiqs

15. A car runs at a constant speed on a circular track of radius 200m,
taking 62. 8s on each lap. Find the average velocity and average speed on

each lap.

° Watch Video Solution

16. A train accelerates from rest at a constant rate a for time t;and then it
retards at the constant rate b for time t5 then comes to rest. Find the

ratio tl/t2.

° Watch Video Solution

17. An athlete swims the length of 50m pool in 20s and makes the return
trip to the starting position in 22s, Determine his averge velocity in

a. The first half of the swim

b. The second half of the swim

c. The round trip.

| o WMl L\ dana C Al iklmn



https://dl.doubtnut.com/l/_bYUiXFL45IjR
https://dl.doubtnut.com/l/_Mj4WUBIGxlNl
https://dl.doubtnut.com/l/_JYerttBs4WXW
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1.a. Mark the follllowing statements as true offalse.

i. A ball thrown vertically up takes moretime to go up than to come down.
ii. If a ball starts fallig from the position of rest, then it travels a distance
of 25m during the third secons of tis fall.

iii. A packet dropped from a rising balloon ferst moves upwards and then
moves sownward as observed by a stationary observer on the ground.

iv. In the absence of air resistance, all bodies fall on the surface of earth
at the same rate.

b. Fill in the blanks.

i. When a body is thrown vertically upwards, at the highest
POINt.ccccnrenerecses (both belocity and accelenation are zero//only velocity is
zero//ony acceleration is zero). ii. If air drag is not neglected, then which
is greater: time of ascent or time of descent?

iiii. A body is projected upward. Up to the maximum height time taken will

be greater to travel.............. (first half//second half).


https://dl.doubtnut.com/l/_JYerttBs4WXW
https://dl.doubtnut.com/l/_O87LXSg9T2RA

° Watch Video Solution

2. A ball thrown up from the ground reaches a maximum height of 20m
Find:

a. Its initial velocity.

b. The time taken to reach the highest point.

c. Its velocity just before hitting the ground.

d. Its displacement between 0.5m above the ground.

° Watch Video Solution

3.A body is projected from the bottom of a smooth inclined place with a
velocity of 20ms 1, If it is just sufficient to carry it to the top in 4s, find

the inclination and height of the plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_O87LXSg9T2RA
https://dl.doubtnut.com/l/_aWFASx3HC9jQ
https://dl.doubtnut.com/l/_pWmSsVqYmqjG

4. A ball is dropped from an elevator at an altitude of 200m (Fig.4. 39).

How much time will the ball take to reach the ground if the elevatior is

Elevator Elevator 4 Elevator
t =) L ¥ !
/(- :// T- :u-l()ms ;-‘iuzu)mg,
‘ : ! v
1 | '
I i .‘
196 m ! : :
I] t2 '1
| i :
(a) (b) ()

a. Stationary?
b. Ascending with velocity 10ms ~ !

c. Descending with velocity 10 m s”(-1)?

o Watch Video Solution

5. A particle is projected vertically upwards. Prove that it will be at three-

fourth of its greatest height at times which are in the ratio 1: 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_zvEj27b5YnAW
https://dl.doubtnut.com/l/_WFg53ZnDEU7h

6. A balloon rises from rest on the ground with constant acceleration g/
8. A stone is dropped from the balloon when the balloon has risen to a

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

° Watch Video Solution

7. A parachutist after bailing out falls 50m without friction. When
parachute opens, it decelerates at 2m /s. He reaches the ground with a

speed of 3m / s. At what height, did the bail out?

° Watch Video Solution

8. A ball is dropped from the top of a tower of herght (h). It covers a
destance of h//2 in the last second of its motion. How long does the ball

remain in air?

° Watch Video Solution



https://dl.doubtnut.com/l/_vXaePmRwm4W2
https://dl.doubtnut.com/l/_wS8RrUE4gaDv
https://dl.doubtnut.com/l/_h2zy0G8EFyfg
https://dl.doubtnut.com/l/_3USfIsJmCl0M

9. When a ball is thrown up, it reaches a maximum height (h) travelling (5
m) in the last second. Find the velocity with which the ball should be

thrown up.

o Watch Video Solution

10. You are on the roof of the physics building, 46.0m above the ground .
Your physics professor, who is 1.80m tall, is walking alongside the
building at a constant speed of 1.20ms ~*. If you wish to drop a flower on

your professor's head, where should the professor be when you release


https://dl.doubtnut.com/l/_3USfIsJmCl0M
https://dl.doubtnut.com/l/_RPZ2R3VWPzLV

the flower? Assume that the flower is in free fall.

46 m

1.2ms™!
ey

1.8m ﬁ
Y

B

° Watch Video Solution

11. A ball (A) is thrown straight up from the edge of the roof of a building.
Another ball (B) is dropped from the roof 1.00s later. You may ignore air
resistance . (a) If the height of the building is 20.0m, what must the initial
speed of ball A be if both are to hit the ground at the same time? (b) On
the same graph sketch the position and velocity of each balls a function

of time, measured from when the first ball is thrown and taken origin at


https://dl.doubtnut.com/l/_RPZ2R3VWPzLV
https://dl.doubtnut.com/l/_WzO8AZHznz4r

ground.


https://dl.doubtnut.com/l/_WzO8AZHznz4r
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https://dl.doubtnut.com/l/_WzO8AZHznz4r

I & Watch Video Solution ]

12. Two particles are simultaneously released from points A and D as
shown is Fig.4.41. How shold the value of (H) be adjusted inorder that the
two particles collide?

Neglect sissipative forces.

° Watch Video Solution



https://dl.doubtnut.com/l/_WzO8AZHznz4r
https://dl.doubtnut.com/l/_7oCw8eEL0aYf

1. A train 200m long is moving with a velocity of 72kmh ~! Find the time

taken by the train to cross the bridge 1km long .

° Watch Video Solution

2. Two cars A and B are moving on the straight parallel paths with
speeds 36kmh ' and 72kmh ! respectively starting from the same
point in the same direction. After 20 min , how much behind is car A and

from car B?

° Watch Video Solution

3. Two trains 110m and 90m log respectively, are trunning in opposite
directions with velocities 36kmh ~! and 54kmh ! Find the time taken by

the trains to completely cross each other.

° Watch Video Solution



https://dl.doubtnut.com/l/_ho8CvOau4RU2
https://dl.doubtnut.com/l/_kLMgbsqhsjTf
https://dl.doubtnut.com/l/_hVrfj2Un9GDF
https://dl.doubtnut.com/l/_cFqJjeTta4Qo

4. A moving sidewalk in an airport terminal building moves at a speed of
1.0ms ! and is 35.0m relative to the moving sidewalk, then find the time
that she requires to reach the opposite end a when she walks in the same
direction the sidewalk is moving and b when she walks in the opposite

derection.

o Watch Video Solution

5. A railroad flatcar is traveling to the right at a speed of 13.0ms '
relative to an observer standing on the groun . Someone is riding a
scooter on the flatcar. Corresponding to the relative velocities 18ms ! to

1

the right, 3ms ! to the left and Oms ' of scooter wirt. ground, find

thefrlative velocities (magnitude and direction) of scootre wrt. the


https://dl.doubtnut.com/l/_cFqJjeTta4Qo
https://dl.doubtnut.com/l/_pH64T5eaaRAx

flatcat.

v=[30ms!

———p

° Watch Video Solution

6. A lift is moving up with acceleration a A person inside the ligt throws
the ball upwards with a velocity u relativeto hand.

a. What is the time of flight of the ball?


https://dl.doubtnut.com/l/_pH64T5eaaRAx
https://dl.doubtnut.com/l/_5L3KcqZlBpFD

b. What is the maximum height reached by the ball in the lift?

(f

o Watch Video Solution

7. Consider two cities P and ) between which consistent bus servece is

available in both directions every z mimutes. A morning jogger is


https://dl.doubtnut.com/l/_5L3KcqZlBpFD
https://dl.doubtnut.com/l/_2db0MECWfHBs

jogging towards Q from P wigh a speed of 10kmh ~'. Every 18mim a
bus crosses this jogger in its own direction of motion and every 6 min
another bus crosses in opposite direction. What is time preriod between

two consecutive buses and also find the speed of buses ?.

o Watch Video Solution

8. Two cars 'y and (5 moving in the same direction on a straight single
lane road with velocities v; = 12ms ! and v, = 10ms !, respectively .
When the separation between the two was d = 200m, C, started
accelerating to avoid collision. What is the minimum acceleration of car

C5 so that they do not collide?
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o Watch Video Solution



https://dl.doubtnut.com/l/_2db0MECWfHBs
https://dl.doubtnut.com/l/_CEYC9GprYjNf
https://dl.doubtnut.com/l/_8gPo3dGM9x9d

9. Two boys enter a running escalator at the ground floor in a shopping
mall and they do some fun on it. The first boy repeatedly foolows p; = 1
step up and then ¢; = 2 steps down whereas the second body repeatedly
follws po = 2 steps up and then ¢o = 1 step down. Both of them move
rlative to escalator with speed v, = 50cms 1. If the first boy takes
t; = 250s and the second boy takes the first boy takes ¢t; = 50s to reach

the first floor, how fast is escalator running ?.

° Watch Video Solution

10. A body is thrown up in a lift with a velocity u relative to the lift, and

returns to the lift in time . Show that the lift's upward acceleration is (2u-

gt)/t

° Watch Video Solution

11. A passenger and a good train are headed in the same direction on

parallel tracks. The passenger train is 240m long and has a constant


https://dl.doubtnut.com/l/_8gPo3dGM9x9d
https://dl.doubtnut.com/l/_BlHryqkZumP3
https://dl.doubtnut.com/l/_jX9FrFgfYBwW

velocity 72kmh ~! Beginning from the time the engine of the passenger
train approaches the last wagon of the goods train it takes 25s to be in
level with the engine of the goods train. It took 30s more to completely
overtake the goods train. Determine the length and speed of the goods

train.

o Watch Video Solution

12. The speed of a motor launch with respect to still water in a stream is
8ms ! while water current's speed is 3ms~'. When the launch began
travelling upstream, a float was dropped from it. After travelling a
distance of 4.8km upstream, the launch turned back and caught up with

the float. What is the total time which elapsed during the process?

o Watch Video Solution

13. Two boats A and B moved away from a buoy anchored in the middle
of a river along the mutually perpendicular straight lines. A moved along

the river and B at fight angle to it Having moves off equal distances from


https://dl.doubtnut.com/l/_jX9FrFgfYBwW
https://dl.doubtnut.com/l/_7nyu7xnB0Rm2
https://dl.doubtnut.com/l/_E9zg5Uk2H1JG

the boy, the boats returned. Find the ratio of the times of motion of the
boats, if the velocity of each boat with respect to still water in 7=1.2 times

greater than the velocity of water current.

o Watch Video Solution

14. A ship of length I — 150m moving with velocity v, = 36kmh ~! on the
sea, suddenly discovered straight head a siking boat people having met
an acceleident. A rescue boat has been lowered from the mid of the ship,
which went to the sinking boat with speed v, = 72kmh~'. When the
rescue boat was o = 3.0km away, The rescue boat reaches the sinking
boat spends t; = 1.0mim there to take the people on board, and then
retuned with the same speed to the time taken in the whole rescue it was
lowerd. Derermine the time taken in the whole rescue operation from the
moment the rescue boat was lowerd to the moment therescue boat

returned to the ship.

o View Text Solution



https://dl.doubtnut.com/l/_E9zg5Uk2H1JG
https://dl.doubtnut.com/l/_K3zKyYKc3Ra8
https://dl.doubtnut.com/l/_yeB6H09kg6EB

15. A 10 — km long straight road connects two towns A and B, Two
cyclists dimultaneously start one from town A and the other from town
B .0n reaching the opposite town, a cyclists simmediaeately retrns to his
starting town wheras the other cyclist takes some rest and then returns
to his starting town. Both of them can ride at speed 20kmh ~! in absence
of wind but during their whole journey uniform wind from town A and B
increase the speed of it decreases the speed of the cyclist going against
the wind Both the cyclisrs meet twice, first at 2 km and then 6 km away
from one of the tomns. If which town and for what perild does a cyclist

rest ?

° Watch Video Solution

1. a. What can you say about velocity in each of the following position-

time graphs?


https://dl.doubtnut.com/l/_yeB6H09kg6EB
https://dl.doubtnut.com/l/_x1GaOyz4stRc
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b. The slope of the velocity-time graph is equal to acceleration.

(True//False)



https://dl.doubtnut.com/l/_x1GaOyz4stRc

c. What does the area under acceleration-time graph represents?
d. Can velocity-time graph be parallel to the velocity axis? (Yes//No)

e. What is the slope of the v — ¢ fraph in uniform motion? .

o View Text Solution

2.a. A ball is thrown vertically upwards. Aftre some time it trturns to the
throuer. Draw the velocity-time graph and speed-time graph.
b. A ball is dropped from some height. After rebounding from the floor, it

ascends to the same height. Draw the velocity-time graph and speed-time

graph.

o Watch Video Solution

3. Abody starts at t = 0 with velcoity u© and travels along a straight linge.
The body has a constant acceleration(a). Draw the acceleration-time

graph fromt¢ = 0 to ¢ = 10s for the following cases:

a.u = 8m3_1,a=25"(-2)b. u=8 ms”"(-1),a = — 2ms 2

cu= —8ms !a2 ms”(-2)d. u=-8ms”(-1),a = — 2ms 2.


https://dl.doubtnut.com/l/_x1GaOyz4stRc
https://dl.doubtnut.com/l/_uSBzi1XKH7aT
https://dl.doubtnut.com/l/_heZdWVWwxA8B

° Watch Video Solution

4.Find the average acceleration in first 20s. (Hint: Area under @ — t graph

is equal to the change in velocity).
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o Watch Video Solution

5. At t = 0, a particle starts from reat and moves along a straight line,

whose acceleration-time graph is shown in .


https://dl.doubtnut.com/l/_heZdWVWwxA8B
https://dl.doubtnut.com/l/_Jqr9xQvBwi4T
https://dl.doubtnut.com/l/_jgAm3PXogCGr

A ams?
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Convert this graph into velocity-time, From the velocity-time graph, find
the maximum velocity attained by the particle. Also find from v — ¢ graph,

the sisplacement and distance travelled by the particle from 2 to 6s,

o Watch Video Solution

6. Given below shows the desplacemen-time graph for a particle moving

along a straight line path.


https://dl.doubtnut.com/l/_jgAm3PXogCGr
https://dl.doubtnut.com/l/_7aNOkf94XBGG

State true or false.

a. Time during which the particle was at reat is 0 to 2s

b. Time maximum velocity of the particle is —2.5ms ' .

o Watch Video Solution

7. You are given the position-time graph of three deffernt bodies A, B,

and C, Find which will have grater velocity an which will have least


https://dl.doubtnut.com/l/_7aNOkf94XBGG
https://dl.doubtnut.com/l/_MXYC0hxJjpTq

velocity.

$x

A

> [

o Watch Video Solution

8. A physics professor leaves her house and walks along the sidewalk
towards campus. After 5 min , it starts to rain and she returns home. Her

distance from her house as a function of time is shown in .


https://dl.doubtnut.com/l/_MXYC0hxJjpTq
https://dl.doubtnut.com/l/_gk1pgQoGPuzg
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At which of the labeld points is her velocity
a.Zero

b. Constant and positive

c. Constant and negative

d. Increasing in magnitude .

o Watch Video Solution

9. Shows the position-time graphs of three cars A, B and C On the basis

of the graphs answer the follwing questions:


https://dl.doubtnut.com/l/_gk1pgQoGPuzg
https://dl.doubtnut.com/l/_1WoKfxwXEsa3
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a. Which car has the highest speed and which the lowest?

b. Are the three cars evrs at the same point on the road?

c. When C passes A, wher is B?

d. What is the time interval during car A travel between the time it
passed cars Band C'?.

e. What is the relative velocty of car B with respect to car C?

o Watch Video Solution



https://dl.doubtnut.com/l/_1WoKfxwXEsa3

10. A cockroach moves rectilinearly such that after sometime %, let its
(instantaneous) velocity be equal to its average velocity over that time.
Referring to the SAt graph as shown in , for the motion of the cockroach,

find the time ¢; and the average velocity of the cockroach over the time ¢

rJ
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o Watch Video Solution



https://dl.doubtnut.com/l/_3S7b5jlZv6Hm

11. A car accelerates from rest at a constant rate o for some time, after
which it decelerates at a constant rate 5, to come to rest. If the total
time elapsed is t seconds. Then evalute (a) the maximum velocity reached

and (b) the total distance travelled.

o Watch Video Solution

12. Two cars, A and B move along the x-axis. Car A starts from rest with
constant accelertion while car B moves with consstant velocity.

a. At what time s, t s, if any, do A and B have the same position?


https://dl.doubtnut.com/l/_vL4H0bEaDo0X
https://dl.doubtnut.com/l/_FjH4UnneWUby
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b. At what time s if any, do A and B have the same velocity? What is the
velocity of car B at this time.

c. Graph velocity versus time for both A and B.

d. At what time s. If any, does car ApasscarA?e. Atwtimes

, if anydoescarBpasscarA?

o Watch Video Solution

13. Arigid ball traveling in a straight line thex — a&s hits a soled wall and

suddenly rebounds during a brief instant . The v, — ¢ grap in . shows this


https://dl.doubtnut.com/l/_FjH4UnneWUby
https://dl.doubtnut.com/l/_APzL2uV1L6zz
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ball s velocty as a function of time. During the first 20s of its motion, find
graph

(a) its displacement (b) the total destance the ball moves, and (c ) skerch

smotion. (d)Isthegraphshownreallyvertcalats s™?

Explain.
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° Watch Video Solution



https://dl.doubtnut.com/l/_APzL2uV1L6zz

14. Refering to v — s diagram, find:
4 vm s

a. Acceleration of the particle when its velocity becomes half of the initial
velocity.

b. Total distance covered by the particle.

o Watch Video Solution

15. A racing motor boat speeds up in a straight line in a lake, from rest.

Referring to the acceleration-displacement graph for the speeding boat


https://dl.doubtnut.com/l/_HFZKQOWX9LOj
https://dl.doubtnut.com/l/_lKnCFWfaXAgs

dind its speed when it passes a raft at a distance of 40m from the

starting poingt.

4 a(ms™)
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o Watch Video Solution

16. Referring a — s diagram in the figure , find the velocity after particle

travel 250m from starting. Assume vy = 0.


https://dl.doubtnut.com/l/_lKnCFWfaXAgs
https://dl.doubtnut.com/l/_ZaewEwDy2idY
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° Watch Video Solution

Subjective

1. A car moving with constant acceleration covered the distance between

two points 60.0m apart in 6.00s. Its speed as it passes the second point

was 15.0m / s.

(a) What is the speed at the first point?


https://dl.doubtnut.com/l/_ZaewEwDy2idY
https://dl.doubtnut.com/l/_C8cpbvCzV3yE

(b) What is the acceleration?

(c) At what prior distance from the first was the car at rest?

o Watch Video Solution

2. A stone is let to fall from a balloon ascending with an acceleration f.
After time ¢, a second stone is dropped. Prove that the distance between
the stones after time ¢’

1
since the second stone is dropped, is E(f + g)t(t + 2t").

o Watch Video Solution

3. A stone falling from the top of a vertical tower has descended = metre
when another is dropped from a point y metre, below the top. If they fall

from rest and reach the ground together, show that the height of the

(2 +y)”
tower IS ——m.
4

o Watch Video Solution



https://dl.doubtnut.com/l/_C8cpbvCzV3yE
https://dl.doubtnut.com/l/_BKcVhCvhbK2b
https://dl.doubtnut.com/l/_DvtfGsoXbsin
https://dl.doubtnut.com/l/_BQf4N6FqM0xQ

4. Divide a plane 10m long and 5m high into three parts so that a body
starting from rest takes equal times to slide down these. Also find the

time taken then.

o Watch Video Solution

5.The driver of a car moving at 30ms( — 1) suddenly sees a truck that is
moving in the same direction at 10ms ! and is 60m head. The maximum
deceletation of the car is bms( — 2).

a. Will the collision occur if the driver's reaction time is zero ? If so. then?
b. If the car driver's reaction time of 0.5s included, what is the minimum

deceleration required to avoied the collision?.

o Watch Video Solution

6. A steel ball is dropped from th roof of a building. A man standing in
front of a 1 — m high window in the building notes tha the ball takes

0.1s to the fall from the top to the boottom of the window. The ball


https://dl.doubtnut.com/l/_BQf4N6FqM0xQ
https://dl.doubtnut.com/l/_cWn0SekVnzSs
https://dl.doubtnut.com/l/_bWzo1Jjjcied

continues to fall and strikes the ground. On striking the ground, the ball
gers rebounded with the same speed with which it hits the ground. If the
ball reappears at the bottom of the window 2s after passing the bottom

of the window on the way down, dind the height of the building.

o Watch Video Solution

7. A particle is dropped from the top a tower A metre high and at the
same moment another particle is projected upward from the bottom.
They meet the upper one has descended a distance h/n . Show that

thevelocities of the two when they meet are in the ratio 2: (n — 2) and

that the initial velocity of the particle projected upis 4/ (1/2)ngh.

o Watch Video Solution

8. An elevator whose floor-to-ceiling destance is 2.50m starts ascending
with a constant acceleration of 1.25ms 2 On second after the start, a
bolt begins falling from the elevator. Calculate the free fall time of the

bolt


https://dl.doubtnut.com/l/_bWzo1Jjjcied
https://dl.doubtnut.com/l/_eg7ShFkq0eLN
https://dl.doubtnut.com/l/_SaUXGd0t9LgA

o Watch Video Solution

9. Two motor cars start from A simultaneously & reach B after 2 hour. The
first car travelled half the distance at a speed of v; = 30kmhr ~! & the
other half at a speed of v, = 60kmhr ~!. The second car covered the
entire with a constant acceleration. At what instant of time, were the
speeds of both the vehicles same? Will one of them overtake the other

enroute?

o Watch Video Solution

10. A train of length | = 350m starts moving rectilinearly with constant
acceleration w = 3.0 - 10_2m/s2,t = 30s after the start the locomotive
headlight is switched on (event 1), and 7 = 60s after that event the tail
signal light is switched on (event 2). Find the distance between these
events in the reference frames fixed to be train and to the Earth. How and
at what constant velocity V relative to the Earth must a certain reference

frame K move for the two events to occur in it at the same point?


https://dl.doubtnut.com/l/_SaUXGd0t9LgA
https://dl.doubtnut.com/l/_OKueAyk72Ezs
https://dl.doubtnut.com/l/_XlVY7nrwqmKp

o Watch Video Solution

11. Starting at £ = 0, a particle moves according to the graph of v vs ¢
shown in . Sketch a staph of the instantaneoud acceleration a vs ¢,

indicationg numerical values at significant points of the graph.
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o Watch Video Solution

12. The velocity-time graph of a particle moving in a staight line is shown

in the . Find the displacement and the distance trav elled by the particle


https://dl.doubtnut.com/l/_XlVY7nrwqmKp
https://dl.doubtnut.com/l/_CZyGVRcpBJfB
https://dl.doubtnut.com/l/_SYSrWUbZo3ec
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° Watch Video Solution

13. Given the graph of y = f(z)

o Watch Video Solution



https://dl.doubtnut.com/l/_SYSrWUbZo3ec
https://dl.doubtnut.com/l/_89HtQIPuya54

14. A woman starts from her home at 9.00 a. m., walks with a speed of
5kmh ' on straight road up to her office 2.5kmaway, stays at the offiec
up to 5.00p. m., and returnshome by anauto with a seed of 25kmh .

Plot the position-time graph of the woman taking home as origin.

o Watch Video Solution

15. A runner jogs a along a straight road (in the +x direction) for
30 min , travelling a distance of 6km. She then turns around and walks
back towards her starting point for 20 min , travelling 2km during this
time. State true// false:

a. The final displacement of the entire trip is 0. 16km mIIi .

b. Her average speed for the entire is 0.16km mIri .

c. The average velocity for the entire trip is 0.4km IIlIIi .

d. The runnersavera > velocitywhi < jogg € ¢gis0.4 km min”(-1)

. e. Heravera > velocitywhi < walk € ¢is0.1 km min”(-1).

o Watch Video Solution



https://dl.doubtnut.com/l/_H5qKiNYBeTRe
https://dl.doubtnut.com/l/_482ayMQmFsWE

16. At the instant, the traffic light turns green, a car that has been waiting
at an intersection starts ahead with a constant acceleration of 3.20ms 2,
At the some instant, a truck travelling with a constant speed of
20.0ms _1, overtakes and passes the car.

a. At what distance from its starting point does the car overtake the
truck?

b. Calculate the speed of the car when it overtakes the truck.

c. Sketch an z — t graph of themotion of both vehicles.

Take x — 0 at the intersection.

d. Sketch a v, — t graph of the motion of both vehicles.

o Watch Video Solution

17.The density (p) of an ideal gas varies with temperature T as shown in

figure. Then


https://dl.doubtnut.com/l/_NrUFgMBZlick
https://dl.doubtnut.com/l/_HUbgKRw48OOy

° Watch Video Solution

18. Two particles 1 and 2 are projected simultaneously with velocities v;
and va, respectively. Particle 1 is projected vertically up from the top of a
cliff of height h and particle 2 is projected vertically up from the bottom
of the cliff. If the bodies meet (a) above the top of the cliff, (b) between

the top and bottom of the the cliff, and (c ) below the bottom of the cliff,


https://dl.doubtnut.com/l/_HUbgKRw48OOy
https://dl.doubtnut.com/l/_U8unsczr3cbG

find the time of meeting of the particles.
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o Watch Video Solution



https://dl.doubtnut.com/l/_U8unsczr3cbG

19. A body moving along a straight line traversed one third of the total
distance with a velocity 4m /sec in the first stretch. In the second stretch,
the remaining distance is covered with a velocity 2m /sec for some time
to and with 4m /s for the remaining time. If the average velocity is
3m /sec, find the time for which body moves with velocity 4m /sec in

second stretch:

o Watch Video Solution

20. A person standing on a platform finds that a train moving with
velocity, 0.6¢ takes one second to pass by him. Find (a) the length of the

train as seen by the person and (b) the rest length of the train .

o Watch Video Solution



https://dl.doubtnut.com/l/_U8unsczr3cbG
https://dl.doubtnut.com/l/_69GQ8ND77JXZ
https://dl.doubtnut.com/l/_mKL99GdN5uUc

21. Referring to a — s diagram as shown in , findthe velocity of the

particle when the particle when the spaarticle justcovers 20m,

(vo = /50ms .
Y a(ms?)
10
| > s(m)
o 40

o Watch Video Solution

22. A ballon starts rising from ground from rest at some constant
acceleration. After some time, a storne is dropped from it. If the stone
reaches the ground in the same time in which balloon reached the

dropping poing from ground, find the acceleration of the balloon.

[ o |


https://dl.doubtnut.com/l/_EDABCD1SxHXp
https://dl.doubtnut.com/l/_naI1bSkxPIar

l & Watch Video Solution J

23. The balls are released from the top of a tower of heigh H at regular

interval of time. When first ball reaches at the grund, the nthe ball is to

(n+1)

5 th

be just released and

ball is at some distance h from top of the tower. Find the value of h.

o Watch Video Solution

24. A car moves in a straight line, the car accelerates from rest with a
constant acceleraation a on a straight foad. After gaining a velocity v, the
car moves with that velocity for somerime. Then car decelerates with a
retardation S, If the total distance covered by the car is equal to s find

the total time of its motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_naI1bSkxPIar
https://dl.doubtnut.com/l/_GW5oAZNIzzhH
https://dl.doubtnut.com/l/_ywPxQN3caZrb

25. A ball is released from the top of a multistory tower. The ball taked 1s
to fall pasta floor of the tower 8m height of a floor some distance from
the top of thetower. Find the velocities of the ball at the top and at the

bottom of the window.

o Watch Video Solution

26. A particle is projected vertically from the ground takes time ¢; = 1s
upto point A, ¢ty = 3s from point A to B, and time t3 = 4s from point B
to highest point. Find the height of the middle point of A and B from the

ground.

o Watch Video Solution

27. Find the average velocity of a projectile between the instants it
crosses half the maximum height. It is projected with speed u at angle 6

with the horizontal.

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_zUJ6MvkiiHVz
https://dl.doubtnut.com/l/_94vLq732itps
https://dl.doubtnut.com/l/_8jD4ZYGSeWwx
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28.Ball A dropped from the top of a building. A the same instant ball B is
thrown vertically upwards from the ground. When the balls collide, they
are moving in opposite directions and the speed of A is twice the speed
of B. At what fraction of the height of the building did the collision

occur?

° Watch Video Solution

29. A railway track runs parallel to a road until a turn brings the road to
railway crossing. A cyclist rides along the road every day at a constant
speed 20km / hr. He normally meets a train that travels in same direction
at the crossing. One day he was late by 25 minutes and met the train

10km before the railway crossing. Find the speed of the train.

° Watch Video Solution

Single Correct



https://dl.doubtnut.com/l/_8jD4ZYGSeWwx
https://dl.doubtnut.com/l/_i4vqKEpkDS0O
https://dl.doubtnut.com/l/_eMTVXGh8hVkD

1. If the displacement of a body is zero is the distance covered by it

necessarily zero ? Explain with suitable illustration.

A. Must be zero

B. May or may not be zero

C. Cannot be zero

D. Depends upon the particle

Answer: B

o Watch Video Solution

2. If the displacement of a body is zero is the distance covered by it

necessarily zero ? Explain with suitable illustration.

A. Must vbe zero

B. May or may not be zero


https://dl.doubtnut.com/l/_C7MkBNGLF5Ie
https://dl.doubtnut.com/l/_TikZOReRgrZE

C. Cannot be zero

D. Depends upon the particle

Answer: A

° Watch Video Solution

3. The ratio of the numerical values of the average velocity and average

speed of a body is always.

A. Always less than 1

B. Always ewual to 1

C. Always more than 1

D. Equal to or less than 1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_TikZOReRgrZE
https://dl.doubtnut.com/l/_4hvrumZTNhvG
https://dl.doubtnut.com/l/_WWD4i9AuwFfe

4. The numuerical value of the ratio of instantaneous velocity to

instantaneous spedd is.

A. Always less than 1

B. Always equal to 1

C. Always more than 1

D. Equal to or less than 1

Answer: B

o Watch Video Solution

5. The location of a particale is changed. What can we say about the

displacement and distance coverd by the particle?

A. Both cannot be zero

B. One of the two may be zero

C. Both must be zero


https://dl.doubtnut.com/l/_WWD4i9AuwFfe
https://dl.doubtnut.com/l/_D9P9LoKqgi6p

D. Both must be equal

Answer: A

° Watch Video Solution

6. The magintude of displacemnt is equal to the distance coverd in a

given interval of time if the particle .

A. Moves with constant acceleration along any path

B. Moves with constant speed

C. Moves in same direction with constant velocity .

D. Moves with constant velocity

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_D9P9LoKqgi6p
https://dl.doubtnut.com/l/_j9CdwWLSi6jr

7. The velocity of a particle moving in a straight line is directly
proportional to 3 /4th power of time elapsed. How does its displacement
and acceleration depend on time?

A. Increasing acceleration

B. Decreasing acceleration

C.Increasing retardation

D. Decreasing retardation

Answer: D

o Watch Video Solution

8. The position  of a particle varies with time ¢t as = at®> — bt>. The
acceleration at time t of the particle will be equal to zero, where (t) is

equal to .

2a
A —
3b


https://dl.doubtnut.com/l/_UPGyFCcpU6UR
https://dl.doubtnut.com/l/_cnq3yKDpSAPP
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D. zero

Answer: C

o Watch Video Solution

9. Between two stations a train starting from rest first accelerates
uniformly, then moves with constant velocity and finally retarts uniformly
to come to rest. If the ratio of the time taken be 1: 8:1 and the maximum
speed attained be 60km /h, then what is the average speed over the

whole journey ?

A. 48kmh !

B. 52kmh !

C. 45kmh !

D. 56kmh !


https://dl.doubtnut.com/l/_cnq3yKDpSAPP
https://dl.doubtnut.com/l/_rvCnE2r6WxwN

Answer: C

° Watch Video Solution

10. The velocity acquired by a body moving with uniformaccelertion is

30ms ' in 2s and 60ms ! in 4s, The initial velocity is .

A. zero
B.2ms !

C.3ms !

D.10ms !

Answer: A

° Watch Video Solution

11. A particle starts from the origin with a velocity of 10ms ! and moves

with a constant acceleration till the velocity increases to 50ms ~'. At that


https://dl.doubtnut.com/l/_rvCnE2r6WxwN
https://dl.doubtnut.com/l/_vcEgeK9tcxIu
https://dl.doubtnut.com/l/_lEWn0P8LflTV

instant, the acceleration is suddenly reversed. What will be the velocity of

the particle, when it returne to the starticng point?

A.Zero

B.10ms !

C.50ms !

D. 70ms !

Answer: D

o Watch Video Solution

12. A particle is moveint along the x-axis whose instantaneous speed is

given by v? = 108 — 9z2. The acceleration of the particle is.

2

A —9xms~
B. — 18zms 2
— 9z _q

C.

ms


https://dl.doubtnut.com/l/_lEWn0P8LflTV
https://dl.doubtnut.com/l/_4h9UkWLk8BAs

D. None of there

Answer: A

° Watch Video Solution

13. A ball is released from the top of a tower of height h metre. It takes T
second to reach the ground. What is the position of the ball in T
second?

A.h/9m

B.7h /9m

C.8h/9Im

D.17h /18m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_4h9UkWLk8BAs
https://dl.doubtnut.com/l/_RddNOeOwwPC0
https://dl.doubtnut.com/l/_JDam12NUj2d8

14. A car leaves station X for station Y every 10 min. The distance
between X and Y is 60km. The car travels at speed 60km /h. A man
drives a car from Y towards X at speed 60km /h. If he starts at the
moment when first car leaves station X, how many cars would he meet
om route?

A 24

B.23

C.12

D.11

Answer: B

o Watch Video Solution

15. When the speed of a car is u, the mimimum distance over which it
canbe stopped is a, If speed becomes v, what will be the mimimum

distance over which it can be stopped during the same time?


https://dl.doubtnut.com/l/_JDam12NUj2d8
https://dl.doubtnut.com/l/_I7wQV5gKCKj6

Answer: D

o Watch Video Solution

16. A thief is running away on a straitht road in a moving with a speed of
9ms ~'. A policeman chases him on a motor cycle moving at a speed of
10ms ~ 1. If the instananeous separation of the jeep from the motor cycle
is 100m, how long will it take for the policeman to catch the thief 2.

A a.ls

B.b.19s

C.c.90s

D.d. 100s


https://dl.doubtnut.com/l/_I7wQV5gKCKj6
https://dl.doubtnut.com/l/_4drH1CaJFnRN

Answer: D

° Watch Video Solution

17. A ball is released from the top of a tower of height Hm. After 2s is

stopped and then instantaneously released. What will be its height after

next 2s?.
A (H —5)m
B.(H — 10)m
C.(H —20)m
D.(H — 40)m
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_4drH1CaJFnRN
https://dl.doubtnut.com/l/_PbbhgNnWqqMh

18. A stone is dropped from the top of a tower of height h. Aftre 1s
another stone is droppped from the balcony 20m below the top. Both
reach the bottom simultaneously. What is the value of h ? Take
g = 10ms 2.

A.315m

B.312.5m

C.31.25m

D. 25, 31

Answer: C

o Watch Video Solution

19. A train 100m long travelling at 40ms ' starts overtaking another
train 200m long travelling at 30ms ~!. The time taken by the forst train

to pass the second train comletely is .


https://dl.doubtnut.com/l/_JzTB0CGxIhXH
https://dl.doubtnut.com/l/_a6h7SsjIgzJh

A. 30s

B. 40s

C.50s

D. 60s

Answer: A

o Watch Video Solution

20. A juggler throws balls into air. He throws one when ever the previous

one is at its highest point. If he throws n balls each second, the height to

which each ball will rise is

A.bm

B. 3, 7bm

C.2.50m

D.1.25m


https://dl.doubtnut.com/l/_a6h7SsjIgzJh
https://dl.doubtnut.com/l/_WsllZjzzw6dp

Answer: A

° Watch Video Solution

21. A stone thrown upwards with speed u attains maximum height h.
Ahother stone thrown upwards from the same point with speed 2u

attains maximum height H. What is the relation between h and H?

A2h=H
B.3h=H
C.4h = H
D.5h = H
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_WsllZjzzw6dp
https://dl.doubtnut.com/l/_boRktVycPmuM

22. A bolldropped from the top of a tower covers a distance 7z in the last
second of its journey, where x is the distance coverd int the first second.

How much time does it take to reach to ground?.

° Watch Video Solution

23. The relation between time t and displacement x is ¢t = ax? + Bx,
where a and S are constants. The retardation is

A. 2a0°

B. 260

C.2a8v°

D. 2b%v°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7YnYRvawzR0v
https://dl.doubtnut.com/l/_x6l2WhnKUrj6

24.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 = ﬁ + 3, where x is in meter and t is in second. Find the displacement
of the particle when its velocity is zero.

A.a.Zero

B.b.12m

C.c.6m

D.d.18m

Answer: A

o Watch Video Solution

25.The distance moved by a freely falling body (startibg from rest) during

st,2nd, 3nd, ...... nth second of its motion are propotional to .

A. a. Even numbers


https://dl.doubtnut.com/l/_noo9AjoBZHFX
https://dl.doubtnut.com/l/_uqLO8SJlPfsP

B. b. Odd numbers

C.c. All integral numbers

D. d.Squares of integral numbere

Answer: D

o Watch Video Solution

26. A drunkard is walking along a stsraight road. He takes five steps
forward and three steps backward and so on. Each step is 1m long and
takes 1s. There is a pit on the road 11m, away from the starting point.
The drunkard will fall into the pit after.

A. 29s

B.21s

C.37s

D. 31s


https://dl.doubtnut.com/l/_uqLO8SJlPfsP
https://dl.doubtnut.com/l/_7KCrxmhyPzKs

Answer: A

° Watch Video Solution

27. A stone is dropped from a certain heitht which can reach the ground
in bs. It is stopped aftre 3s of its fall and then it is again released. The
total time taken by the stone to reach the ground will be .

A. 6s

B.6.5s

C.7s

D.7.5s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7KCrxmhyPzKs
https://dl.doubtnut.com/l/_0ptUDvgQhb47

28. A body travels a distance of 2 m in 2 seconds and 2.2m next 4 secs.
What will be the velocity of the body at the end of 7 th second from the

start ?

A 5cms 1

B.10cms !

C.15cms !

D.20cms !

Answer: B

o Watch Video Solution

29. A body starts from rest and travels a distance S with unitorm
acceleration, then moves uniformly a distance 25 uniformly , and finally
cones to rest after moving further 55 under uniform retardation. The

ratio of the average velocity to maximum velocity is.


https://dl.doubtnut.com/l/_7YL0eaGlbXv9
https://dl.doubtnut.com/l/_MkQU29LG1hdZ

A.a2/5
B.b.3/5
C.cd/7

D.d.5/7

Answer: C

o Watch Video Solution

30. A body sliding on a smooth inclined plane requires 4 seconds to reach

the bottom, starting from rest at the top. How much time does it take to

cover one-fourth the distance starting from rest at the top?

A1ls

B. 2s

C.4s

D. 16s


https://dl.doubtnut.com/l/_MkQU29LG1hdZ
https://dl.doubtnut.com/l/_NLfkzTMFAu3g

Answer: B

° Watch Video Solution

31. By,B,, and Bg, are three balloos ascending with velocities v, 2v, and

3v, respectively, If a bomb is dropped from each when they are at the

same height, then.

A. Bomb from Bj reaches ground first

B. Bomb from B, reaches ground first

C.Bomb from Bj reaches ground first

D. They reach the ground simultaneously

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_NLfkzTMFAu3g
https://dl.doubtnut.com/l/_GDjZhQx2NyaY

32. A particle is dropped from rest from a large height Assume g to be
constant throughout the motion. The time taken by it to fall through

successive distance of 1m each will be :

A. All equal, being equal to /2 /gsecond

B. In the ratio of the square roots roots of the integers 1, 2, 3,...........

C.In the ratio of the disfference in the square roots of the integers,
i.e, sqrtl, (sqrt2, -sqrt1),(sqrt3-sqrt2), (sqrt4-sqrt3) ...

D. In the ratio of the rectiprocals of the square roots of the integers,

i.e., (1)/(sqrt1), (1)/(sqrt2), (1)/(sqrt(3) ...

Answer: C

o Watch Video Solution

33. A ball is dropped into a well in which the water level is at a depth h

below the top. If the speed of sound id C, then the time after which the


https://dl.doubtnut.com/l/_6WmHzS15Zu5B
https://dl.doubtnut.com/l/_n3Xpbzrbm0r1

splash is heard will be give by.

Ah- 2—|—1-
. g_h z
2

B.h

C.h

D.h

Answer: A

o Watch Video Solution

34. If particle travels n equal distances with speeds vy, vs,

— . .
average speed v of the particle will be such that .

A'?:vl—l—vg—i— ....... + v
n
B.Y7>: nvive + v,
v1+v2+ U3+ ... +Un
1 1/1 1 1
C—=—|— — 4 ... + —
V n\ v V2 n
_ 5 5 1
D.V = (Jv] +vy;+ ... +—
Un

...V, then the


https://dl.doubtnut.com/l/_n3Xpbzrbm0r1
https://dl.doubtnut.com/l/_nAH8XOr9FbL5

Answer: C

° Watch Video Solution

35. A ball is thrown from the top of a tower in vertically upward direction.
Velocity at a point h m below the point of projection is twice of the
velocity at a point h m above the point of projection. Find the maximum
height reached by the ball above the top of tower.

A.2h

B.3h

C.(5/3)h

D.(4/3)h

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nAH8XOr9FbL5
https://dl.doubtnut.com/l/_hsdJNp4a4wF0

36. A juggler keeps on moving four balls in the air throwing the balls after
regular intervals. When one ball leaves his hand (speed = 2Oms_1) the
positions of other balls (height in m) (Takeg = 1Oms_2).

A. 10, 20, 10

B. 15, 20, 15

C.4,15,20

D. 5, 10, 20

Answer: B

o Watch Video Solution

37. A particel slides from rest from the topmost point of a vertical circle of
radirs r along a smooth chord making an angle 8 with the vertical. The

time of descent is .

A.Least for8 = 0


https://dl.doubtnut.com/l/_LNq5ryl9O1Nq
https://dl.doubtnut.com/l/_dFY7SK7VaG1h

B. Maximum for 8 = 0

C. Least for § = 45

D. Independent of 6

Answer: D

o Watch Video Solution

38. A body is thrown vertically upwards from A. The top of a tower . It
reaches the ground in time ¢;. It it is thrown vertically downwards from A

with the same speed it reaches the ground in time %, If it is allowed to


https://dl.doubtnut.com/l/_dFY7SK7VaG1h
https://dl.doubtnut.com/l/_8mg6pyfPSzVm

fall freely from A. then the time it takes to reach the ground.



https://dl.doubtnut.com/l/_8mg6pyfPSzVm

Answer: C

° Watch Video Solution

39. The deceleration exerienced by a moving motor blat, after its engine is
cut-off is given by dv/dt = — kv®, where k is constant. If v is the
magnitude of the velocity at cut-off, the magnitude of the velocity at a

time t after the cut-off is.

A.v0/2

B.v
Kt

C.ype

Vo

\/ 203kt + 1

Answer: D

D.

° Watch Video Solution



https://dl.doubtnut.com/l/_8mg6pyfPSzVm
https://dl.doubtnut.com/l/_aiLBuQdBrZbN

40. For motion of an object along the x-axis the velocity v dipends on the
displacement z an v = 3:1:2, then what is the acceleration at x = 2m.

A. 48ms 2

B. 80ms ~2m.

C.18ms 2

D. 144ms ~ 2

Answer: B

o Watch Video Solution

41. A storne is dropped from the 25 th storey of a multistored building
and it reaches the ground in 5s. In the first second, it passes through how
many storey of the buliding?

Al

B.2


https://dl.doubtnut.com/l/_s8u8S1qit0mQ
https://dl.doubtnut.com/l/_u0Jq5PzGP93x

C.3

D. none of ther

Answer: A

° Watch Video Solution

42. A body is projected upwards with a velocity u. It passes through a
certain point above the ground after ¢, Find the time after which the

body passes through the same point during the journey.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_u0Jq5PzGP93x
https://dl.doubtnut.com/l/_zBl4QJ2fkiYh

43. A parachutist drops first freely form an areophone for 10s and then
his parachut opens out. Now he descends with a net retardtion of
2.5ms 2 If the balil out of the plane at a height of 2495m and
g = 10ms 2, his velocity on reaching the ground will be".

A.5ms !

B.10ms !

C. 15ms_1)

D.20ms !

Answer: A

o Watch Video Solution

44. A police party is moving in a jeep at a constant speed v. They saw thief

at a distance x on a motorcycle which is at rest. At the same moment the


https://dl.doubtnut.com/l/_zBl4QJ2fkiYh
https://dl.doubtnut.com/l/_GrKxf3XBVk0J
https://dl.doubtnut.com/l/_ErEcGUAPJiLy

thief saw the police and he started at constant acceleration a. Which of

the following relations true, if the police is able to catch the thief?

B.v? < 2az

C.v* < 2azx

Answer: C

o Watch Video Solution

45. A train is moving at a constant speed V when its driverobserves
another train in front of him on the same track and voing in the same
direction with constant speed v. If the distance berween the trains is z.
Trains is 'x then what should be the minimum retardation of the train so

as to avoed collision?.

(Viv)?


https://dl.doubtnut.com/l/_ErEcGUAPJiLy
https://dl.doubtnut.com/l/_LGvBb34DQPPL

Answer: D

o Watch Video Solution

1

46. A moving car possesses average velocities of 5ms !, 10ms !, and

15ms_1, in the first, second, and third seconds, respecticely. What is the
total destance coverd by the car in these 3s.?

A. 15m

B. 30

C.55m

D. 'None of these

Answer: B

f 1


https://dl.doubtnut.com/l/_LGvBb34DQPPL
https://dl.doubtnut.com/l/_imUr7OwkIH0V

| o Watch Video Solution

47. The average velocity of a body moving with uniform acceleration
travelling a distance of 3.06m is 0.34ms L. If the change in velocity of
the body is 0.18ms ~! during this time, its uniform acceleration is

A.0.01ms >

B.0.02ms >

C.0.013ms >

D. 0.04ms 2

Answer: B

o Watch Video Solution

48. Water drops fall from a tap on to the floor 5.0 m below at regular

intervals of time. The first drop strikes the floor when the fifth drops


https://dl.doubtnut.com/l/_imUr7OwkIH0V
https://dl.doubtnut.com/l/_iD5o8pyDIL1p
https://dl.doubtnut.com/l/_9UwaqtWlno9N

beings to fall. The height at which the third drop will be from ground at
the instant when the first drop strikes the ground is (takeg = 10m_2)
A.1.256m
B.2.15m
C.2.75m

D.3.75m

Answer: D

o Watch Video Solution

49. Drops of water fall at regular intervals from the roof of a building of
height h = 16m. The first drop striking the ground at the same moment
as the fifth drop is ready to leave from the roof. Find the distance

between the successive drops.

A 1m, bm, Tm, 3m

B. Im, 3m, 5m, Tm


https://dl.doubtnut.com/l/_9UwaqtWlno9N
https://dl.doubtnut.com/l/_mBajN1nHtbxc

C.1m, 3m, Tm, 5m

D. None of the above

Answer: B

° Watch Video Solution

50. A point mives in a straight line so its displacement = mertre at time ¢
second is given by 2 = 1 + ¢2. Its aceleration in ms 2 at time ¢ second

is .

z8
~1

3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mBajN1nHtbxc
https://dl.doubtnut.com/l/_sGTNCdrpNaFT

51. A point move with uniform acceleration and vy, v, and vz denote the
average velocities in the three successive intervals of time ¢, ¢y and 3.

which of the following relations is correct ?

A. (’Ul — ’1)2)2(’02 — V3 = (tl — t2: (tQ + t3.

B.(v; —vg):(ve — w3 = (tg — ta: (ta + t3

C.(’Ul —’02)1(’02—’03 = (tl —tgi(t2+t3

D.(’Ul —’Uz)i(’Uz—’Ug = (tl —t2:(t2—|—t3

Answer: B

o Watch Video Solution

52. A 2m wide truck is moving with a uniform speed vy = 8m /s along a
straight horizontal road. A pedestrian starts to cross the road with a

uniform speed v when the truck is 4m away from him. The minimum value


https://dl.doubtnut.com/l/_sGTNCdrpNaFT
https://dl.doubtnut.com/l/_pIvFHBERCZxx
https://dl.doubtnut.com/l/_oEPpgkZSmh1d

of v so that he can cross the road safely is

Truck

A a.2.62ms !

B.b.4.6ms !

C.c.3.5Tms !

D.d.1.414ms !

Answer: C

o Watch Video Solution

Graphical Concept


https://dl.doubtnut.com/l/_oEPpgkZSmh1d

1. The velocity-time graph of a body is shown in .

The displacement of the body in 8s is.

> £(s)

A 9m

B.12m

C.10m

D.28m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_RANGLhyrgYJC
https://dl.doubtnut.com/l/_YOWa0v17zzam

2. The variation of velocity of a particle moving along a straight line is

shown in .is

T vimsh

5 F---

N ———a o

0F—
2

A. 37.5m

B.32.5m

C.35.0m

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YOWa0v17zzam

3. The follwing graph shows the variation of velocity of a rocker with time.

Then the mximum height attained by the rocket is.

vims!)
1000 - -

¥

¥
¢ >

v

120
T I(S)

S

A.1.1km

B.5km

C.55km

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FBPSpjFYYhKB
https://dl.doubtnut.com/l/_7MFO3MMBvdbi

4. From athe velocity time graph, given in of a particle moving in a

straight line, one can conclude that

v

M

f —— . —— ——— -

0

W e— e

A. Its average velocity during the 12s interval is 24/7ms_1.

B. Its velocity for the first 3s is uniform and is eual to 4ms ',

C.The body has a constant acceleration between ¢t = 3s and t = 8s.

D. The body has a uniform retardation from¢ = 8stot = 12s.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7MFO3MMBvdbi

5. The velovity-time graph of a particle moving in a straitht line is shown

in . The acceleration of the particle at £ = 9s is.

mes )

A. Zero

B. 5ms 2

2

C.—5ms~

D. —2.5ms>

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dS9w3GBJzHCP
https://dl.doubtnut.com/l/_1CjKhlooBrpR

6. The velocity-time graph of a body is given in. The maximum acceleration

inms Lis.

A 4

B.3

C.2

D.1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1CjKhlooBrpR
https://dl.doubtnut.com/l/_fRbGEvxcRHVs

7.The displacement-time graph of a body is shown in.

T (m)

o —— - —

4
o~
w
C——



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

Answer: D

° Watch Video Solution

8. An object thrown vertically. Thevelocity-time graph for the motion of

the particle is .



https://dl.doubtnut.com/l/_fRbGEvxcRHVs
https://dl.doubtnut.com/l/_dA5P4TmPlO3r

Answer: D

o Watch Video Solution

9. From a high tower, at time ¢ = 0, one stone is dropped from rest and
simultaneously another stone is projected vertically up with an initial
velocity .The graph of distance S between the two stones plotted against

time ¢t will be



https://dl.doubtnut.com/l/_dA5P4TmPlO3r
https://dl.doubtnut.com/l/_A33pCZ1A71Gm

c- S
C 0 t
d. s
0 S
D : .
Answer: A

o Watch Video Solution

10. An object is verically thrown upwards. The the dislacement-time graph

for the motion is as shown in .


https://dl.doubtnut.com/l/_A33pCZ1A71Gm
https://dl.doubtnut.com/l/_gjLYZw2HVKEJ

B ulg 2/ug

C.
u’2g

2/ug
ulg

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gjLYZw2HVKEJ

1. The graph as shown in. below descrines the motion of a ball
rebounding from a horizontal surface being released from a point above
the surface. Assume that the ball colledes each time with the floor
inelastically. The quantity represented on the y-axis in the is the ball's

(take upward direction as positive)

yt

A. Displacement

B. Velocity

C. Acceleration

D. Momentum


https://dl.doubtnut.com/l/_exMBf5hh06Cu

Answer: A

° Watch Video Solution

12. The acceleration versus time graph of a particle is shown in. The

respective v — t graph of the particle is .

>/



https://dl.doubtnut.com/l/_exMBf5hh06Cu
https://dl.doubtnut.com/l/_EkYYFtihKvZ3

S

Answer: A

° Watch Video Solution

13. The displacement-time graph of a moving particle with constant

acceleration is shown in. The velocit-time is given by


https://dl.doubtnut.com/l/_EkYYFtihKvZ3
https://dl.doubtnut.com/l/_e1fpTLVfYL9r

.

M x(m)

A

A v

-

1(s)


https://dl.doubtnut.com/l/_e1fpTLVfYL9r

Answer: A

o Watch Video Solution

14. Two balls are dropped from the top of a hight tower with a time
interval of ¢y. Second , where ¢, is smaller than the time taken by the first
ball to reach the ground which is perfectly inelastic. The distance S
between the two balls plotted against the time lapse ¢t from the instant

of dropping the second ball, is best tepresented by.

e

0 —p


https://dl.doubtnut.com/l/_e1fpTLVfYL9r
https://dl.doubtnut.com/l/_b3A0oAnc7DC3

$
S
(0]
B ‘>
C.
?
S
C ) t—}
d.
T
S
0’ Ld
D. ind
Answer: D

° Watch Video Solution

15. The acceleration versus time graph of a particle moving in a straight

line is show in. The velocity-time graph of the particle would be


https://dl.doubtnut.com/l/_b3A0oAnc7DC3
https://dl.doubtnut.com/l/_udG0QJ7kRgtH

4 a (ms?)

> £(s)

A. A straight line

B. A parabola

C.Acircle

D. An ellipse

Answer: B

o Watch Video Solution

16. The acceleration-time graph of a particle moving along a straight line

is as shown in. At what time the particle acquires its initial velocity?


https://dl.doubtnut.com/l/_udG0QJ7kRgtH
https://dl.doubtnut.com/l/_7rAh8325QMfw

a (ms)
10

A.12s

B. 5s

C.8s

D. 16s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_7rAh8325QMfw

17. Plot the acceleration-time graph of the welocity-time graph given in.

—» /(s)

a ,r a(ms?)
:'
S 15]
0 Ly
10 20 1)
2t
A.
b. 4a(m 572)
21
10 20
0 5 5] 1o
i
,7{
B.

C. 4 @(ms?)

0
0 t + > /(s)



https://dl.doubtnut.com/l/_Arc7DpKForrY

> 1 (5)

10 fs 20

Answer: A

° Watch Video Solution

Graphical cancept

1. The acceleration will be positive in .

N

am av)

A.(I) and (IIT)
B.(I) and (IV)
C.(II) and (IV)

D. None of these


https://dl.doubtnut.com/l/_Arc7DpKForrY
https://dl.doubtnut.com/l/_pCbGJijnHzAP

Answer: B

° Watch Video Solution

Multiple Correct

1. Cleck up the onlycorrect statements in the following :

A. Abody having a constant velocty still can have varying speed.

B. Abody having a constant speed can have varying velocity.

C. Abody having constant speed can have an acceleration.

D. If body having accleration are in the same direction, then distance

is equal to displacement.

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_pCbGJijnHzAP
https://dl.doubtnut.com/l/_DYAvgg3eATH4

2. A block slides down a smooth inclined placne when released from the
top, while another falls freely from the same point. Which of the following
is /are correct ?

A. Sliding block will reach the ground first

B. Freely falling block will reach the ground first.

C. Both the blocks will reach the ground with different speeds

D. Both the block will reach the ground with same speed .

Answer: B::D

o Watch Video Solution

3. A car accelerates from rest at a constant rate of 2ms 2 for some time.
The it retatds at a constant rate of 4ms 2 and comes to rest. It remains

in motion for 6s.

A. Its maximum speed is 8ms


https://dl.doubtnut.com/l/_MPDQ1B5LD64N
https://dl.doubtnut.com/l/_6dV5j8JoHLlA

B. Its maximum speed is 6ms

C. It travelled a total distance of 24m

D. It travelled a total distance of 18m

Answer: A::C

o Watch Video Solution

4.Att = 0,an arrow is fired vertically upwards with a speed of 100ms ~'.

A second arrow is fired vertically upwads with the same speed at ¢ = 5s.
Then .
A. The two arrows will be at the same height above the t = 20s,
B. The two arrows will reach back their starting points at ¢ = 20s and
att = 25s.
C. The ratio of the speeds of the first and second arrow att = 20s will

be 2: 1.

D. The maximum height attained by either arrow will be 1000m,



https://dl.doubtnut.com/l/_6dV5j8JoHLlA
https://dl.doubtnut.com/l/_7NS1YvbOjGpG

Answer: A::B::C

° Watch Video Solution

5. Two bodies of masses (m;) and (m3) are droppded from heithts h,
and hy, respectively. They reach the ground after time ¢, and ¢, and strike

the ground with v; and vy, respectively Choose the correct relations from

the following.

t h
AL+ =, =
ta ho
t
A )
to hq
v [h
V2 h2
p v _
V2 hl
Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_7NS1YvbOjGpG
https://dl.doubtnut.com/l/_euVR5ky6NDaZ

6. From the top of a tower of height 200m, a ball A is projected up with
10ms —*. And 2s later another ball B is projected verticall down with the
same speed. Then .

A.Both A and B will reach the ground simultaneously

B. Ball A will hit the ground 2s later than B hitting the ground.

C. Both the balls will ground with same velocity.

D. Both the balls will hit the ground with different velocity.

Answer: A::C

° Watch Video Solution

7. A body starts from rest and then moves with uniform acceleration.

Then.

A. Its displacement is directly proportional to square of time

B. Its displacement is inversely proportion to the square of the time.


https://dl.doubtnut.com/l/_sOCq3tTOcDND
https://dl.doubtnut.com/l/_TaRCfli9HNX9

C. It may move along a circle.

D. It always moves in a straight line.

Answer: A::D

o Watch Video Solution

8. Which of the following statements is /are correct ?

A. If the velcity of a body changes, it must have some acceleration.
B. If the speed of a body change, it must have some acceleration.
C. If the body has acceleration, its speed must change.

D. If the body has acceleration. Its speed may change.

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_TaRCfli9HNX9
https://dl.doubtnut.com/l/_5xE8UAe1kq2D

9.The body will speed up if .

A. Velocity and acceleration are in the same direction.

B. Velocity and acceleration are in opposite directions.

C. Velocity and acceleration are in perpendicular direction.

D. Velocity and acceleration are acting at acute angle wurt. each other.

Answer: A::D

o Watch Video Solution

10. Average acceleration is in the direction of .

A. Initial velocity

B. Finial velocity

C. Change in velocity

D. Final velocity if initial velocity is zero.


https://dl.doubtnut.com/l/_o8iCI0O0cb5j
https://dl.doubtnut.com/l/_wDaRJIJENaWA

Answer: C::D

° Watch Video Solution

11. A particle is projected vertically upward with velocity u from a point A,
when it returns to the point of projection .

A. lIts average speed is u /2.

B. Its average velocity is zero.

C. Its displacement is zero.

D. Its average speed is u.

Answer: A::B::C

° Watch Video Solution

12. A particle moves along a straight line its velocity dipends on time as

v = 4t — t2. Then for first 5s:


https://dl.doubtnut.com/l/_wDaRJIJENaWA
https://dl.doubtnut.com/l/_avVIRAFIqfxi
https://dl.doubtnut.com/l/_FZAivISGeZvp

A. Average velcotu is 25 /3ms

B. Average speed is 10ms 1.

1

C. Average velcotu is 5/3ms

D. Acceleration is 4ms 2 att = o

Answer: C::D

o Watch Video Solution

13. The velocity time plot for a particle moving on straight line is shown in

the figure.
v (m/s)
10'\
0 t +
10 20 30 t(s)
-10+4
-20t



https://dl.doubtnut.com/l/_FZAivISGeZvp
https://dl.doubtnut.com/l/_RzKAypNYRJnu

A. The particle has a constant acceleration..

B. Theparticle has vever turned around.

C. The particle has zero displacement .

D.The average speed in the interval Oto 10s is the same as the

average speed in the interval 10s — 20s.

Answer: A::D

o Watch Video Solution

14.The figure shows the velocity (v) of a particle plotted against time (t).

f

4



https://dl.doubtnut.com/l/_RzKAypNYRJnu
https://dl.doubtnut.com/l/_A6m2PAdMKiCI

A. The particle changes its direction of motion at some point.

B. The displacement of the particle remains constant.

C. The displacement of the particle is zero.

D. The initial and dinal speeds of the particle are the same.

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

o Watch Video Solution

15. The displacement of a particle as a function of time is shown in . It

indicates

-
o+
S
()

A. ainvelocity, but the motion is retarded and finally the particle stops.


https://dl.doubtnut.com/l/_A6m2PAdMKiCI
https://dl.doubtnut.com/l/_u2n2R3n3n0Ch

B. The velocity of the particle dereases.

C. The accleration of the particle is in opposits direction to the velocty.

D.The particle stares with a constant velocity, the motion is

accelerated and finaly pparticle moves with another constant

velocity.

Answer: A::B::C

o Watch Video Solution

16. A particle moves in a straight line with the velcity as shown in. At

t=0,z = 16m,


https://dl.doubtnut.com/l/_u2n2R3n3n0Ch
https://dl.doubtnut.com/l/_GVvQTrpmR673

A. The maximum value of theposition coordinate of the particle is 54m

B. The maximum value of theposition coordinate of the particle is 36m

C.The particle is at the position of 36m at ¢ = 18s.

D. The particle is at the position of 36m at t = 30s.

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_GVvQTrpmR673

Assertion-reasoning

1. Statement I: The displacement of a body may be zero, though its
distance can be finite.
Statement II: If the bodt moves such that finally it arrives at the initial
point, then displacement is zero while distance is finite.
A. Statement | is true, Statement Il is true, Statement Il is a correct
explanation for Statement I.
B. Statemnt | is true, Statement Il is true, Statement Il is true,
Statement Il is false.

C.Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_f029v8BQyNx1

2. Statement |I: Distance and displacement are different physical

quantities.

Statement Il : Distance and displacement have same dismension.

A. Statement | is true, Statement Il is true, Statement Il is a correct

explanation for Statement I.

B. Statemnt | is true, Statement Il is true, Statement Il is true,

Statement Il is false.

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: B

° Watch Video Solution

3. Statement I: The average velocity of the body may be equal to its

instantaneous velocity.


https://dl.doubtnut.com/l/_z41ElPmFYMdJ
https://dl.doubtnut.com/l/_BRny3Hnh10Pp

Statement II: For a given time interval of a given motion, average veocity

is single valued while average speed can have many values.

A. Statement | is true, Statement Il is true, Statement Il is a correct

explanation for Statement I.

B. Statemnt | is true, Statement Il is true, Statement Il is true,

Statement Il is false.

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: C

o Watch Video Solution

4. Statement I: A body can have acceleration even if its velcity is zero at a
given instant .
Statement II: A body is momentarily at rest when it reverses its direction

of velocity.


https://dl.doubtnut.com/l/_BRny3Hnh10Pp
https://dl.doubtnut.com/l/_hxD6l3Ihre1k

A. Statement | is true, Statement Il is true, Statement Il is a correct

explanation for Statement I.

B. Statemnt | is true, Statement Il is true, Statement Il is true,

Statement Il is false.

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: A

o Watch Video Solution

5.Statement I: An object can possess acceleration even at a time when it
has uniform speed
statement II: It is possible when the direction of momtion keeps

changing.

A. Statement | is true, Statement Il is true, Statement Il is a correct

explanation for Statement I.


https://dl.doubtnut.com/l/_hxD6l3Ihre1k
https://dl.doubtnut.com/l/_KOk1Sfn6ZXpm

B.Statemnt | is true, Statement Il is true, Statement Il is true,

Statement Il is false.

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: A

° Watch Video Solution

Linked Comprehension

1. The dispacement of a body is given by 4s = M + 2Nt!, where M and

N are constants.

The velocity of the body at any instant is .

4
A M —|—42N t

B.2N

C-M—Z2N


https://dl.doubtnut.com/l/_KOk1Sfn6ZXpm
https://dl.doubtnut.com/l/_f7mUcOYQtsmJ

D. 2N#3

Answer: D

° Watch Video Solution

2. The dispacement of a body is given by 4s = M + 2Nt*, where M and
N are constants.

The velocity of the body at the end of 1s from the start is .

A.2N

M + 2N
B.T

C. 2(My)

OM + N
D_T+

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_f7mUcOYQtsmJ
https://dl.doubtnut.com/l/_YMMYkPXGXp9i
https://dl.doubtnut.com/l/_qnOnxFwhXPnq

3.Abody is dropped from the top of the tower and falls freely.

The distance coverd by it after n seconds is directly proportional to .

A. n2

B.n

C2n—1

D.2n% — 1

Answer: A

o Watch Video Solution

4. A body is dropped from the top of the tower and falls freely.

The distance coverd in the nth second is proportilnal to .

C2n—1


https://dl.doubtnut.com/l/_qnOnxFwhXPnq
https://dl.doubtnut.com/l/_eDr7dteTz5NQ

D.2n% — 1

Answer: C

° Watch Video Solution

5.Abody is dropped from the top of the tower and falls freely.

The velocity of the body after n seconds is proportional to .

A.n?

B.n

C.2n—1

D.2n% — 1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_eDr7dteTz5NQ
https://dl.doubtnut.com/l/_T2O6gxA8jk7G

6. A car accelerates from rest at a constant rate a for some time afrer
which it dccelerates at a constant rate of 8 to come to rest , If the total
time elapsed is t second, then calculat

a. the maximum velocity attained by the car, and

b. the total displacement travelled by the car in terms of a, 8 and t.

A alph
2(a+ p)

B. (alpha beta)/(alpha+beta) t’

2alphp ;
" alph + B
4
D. of t
a+p

Answer: B

o Watch Video Solution

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

which it decelerates at a constant rate 5, to come to rest. If the total


https://dl.doubtnut.com/l/_Mdee3sFHfHDh
https://dl.doubtnut.com/l/_jvABz59Z91z7

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

and (b) the total distance travelled.

A Bt
4(a + B)
aft?

" 2(a + B)
aBt?
a—+ f
4o Bt?
a—+ f

Answer: B

o Watch Video Solution

8.A body is moving with uniform velocity of 8ms ~!. When the body just
crossed another body, the second one starts and moves with uniform
acceleration of 4ms 2. The time after which two bodies meet will be :

A. 2s

B.4s

C.6s


https://dl.doubtnut.com/l/_jvABz59Z91z7
https://dl.doubtnut.com/l/_Ss8DmCLOMldF

D. 8s

Answer: B

° Watch Video Solution

9. A body is moving with uniform velocity of 8ms ~!. When the body just

crosses another body, the second one starts and moves with uniform

acceleration of 4ms 2.

The distance comered by the second body when they meet is .
A . 8m
B.16m
C.24m

D. 32m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Ss8DmCLOMldF
https://dl.doubtnut.com/l/_ZmkU5oIXfk26

10. A body is allowed to fall from a height of 10m. If the time taken for the

first 50m is t; and for the remaining 50s,is %s.

Which is correct?

At =ty

B.t; <ty

Cty <ty

D.t;. ts

Answer: B

o Watch Video Solution

11. A body is allowed to fall from a height of 100m. If the time taken for
the first 50m is t; and for the remaining 50s,is %s.

Which is correct?

A.5:2


https://dl.doubtnut.com/l/_wZ8F7P2cTVr3
https://dl.doubtnut.com/l/_u0PFsMBMBg8v

B.3:1

C.3:2

D.5:3

Answer: A

o Watch Video Solution

12. A body is allowed to fall from a height of 100m. If the time taken for
the first 50m is t; and for the remaining 50m is 5.
The ratio of time to reach the ground and to reach first half of the

distance is .

A.\/g:l
B.v/2:1
C.5:2

D.lz\/g


https://dl.doubtnut.com/l/_u0PFsMBMBg8v
https://dl.doubtnut.com/l/_Nsyrb07FynL1

Answer: B

° Watch Video Solution

13. A ball is dropped from a balloon going up at a speed of 7 m/s. If the
balloon was at a height 60 m at the time of dropping the ball, how long
will the ball take in reaching the ground?

A.8m

B.12m

C.18m

D. 24m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Nsyrb07FynL1
https://dl.doubtnut.com/l/_By0wuATwz6C8

14. A body is dropped from a balloon meving up wigh a velocity of 4ms 2

when the balloon is at a height of 12.5 m from the ground.
The distance of separation between of separation between the body and
the balloon after 5 is.

A.122.5m

B. 100.5m

C.132.5m

D.112.5m

Answer: A

o Watch Video Solution

15. A bus starts moving with acceleration 2ms 2. A cyclist 96m behind
the bus starts simultaneously towards the bus at a constant speed of

20m / s. After what time will he be able to overtake the bus ?


https://dl.doubtnut.com/l/_SKGcLAEWvlPC
https://dl.doubtnut.com/l/_fqSN6ULrhYpO

A.4s

B. 8s

C.12s

D. 16s

Answer: B

o Watch Video Solution

16. A bus starts moving with acceleration 2ms 2. A cyclist 96m behind
the nus starts simultaneously towards the bus at a constant speed of
20ms !
After what time he be able to overtake the the bus?

A.10s

B.12s

C.14s

D. 16s


https://dl.doubtnut.com/l/_fqSN6ULrhYpO
https://dl.doubtnut.com/l/_d1bv22FblBuY

Answer: B

° Watch Video Solution

17.A car is moving towards south with a speed of 20ms 1. A motorcycst
is moving towards east with a speed of 15ms ~!. At a crttain instant, the
motorcyclistis due south of the car and is at a distance of 50mfrom the
car.

The shortest distance between the motorcyclist and the car is.

A.a.20m
B.b.10m
C.c40m

D.d. 30m

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_d1bv22FblBuY
https://dl.doubtnut.com/l/_yuKDra4tsA8K
https://dl.doubtnut.com/l/_TqQWgvDd7KAo

18. A car is moving towards south with a speed of 20ms ~'. A motorcyclist
is moving towards east with a speed of 155 !. At a certain instant, the
motorcyclist is due south of the car and is at a distance of 50mfrom the
car.
The shortest distance between the motorcyclist and the car is.

Aa.1/3s

B.b.8/3s

C.1/5s

D.8/5s

Answer: d

° Watch Video Solution

19. Two particles A and B are initially 40mapart, A is behind B. Particle A

is moving with uniform velocity of 10ms ' towared B. Particle B starts


https://dl.doubtnut.com/l/_TqQWgvDd7KAo
https://dl.doubtnut.com/l/_VoYFnr69x6oQ

moving away from A with constant acceleration of 2ms ~!.

The time which there is a minimum distance between the two is .

A. 2ss

B.4s

C.5s

D. 6s

Answer: ¢

o Watch Video Solution

20. Two particles A and B are initially 40mapart, A is behind B. Particle

1

A is moving with uniform velocity of 10ms™ " towards B. Particle B

starts moving away from A with constant acceleration of 2ms !,

The time for which there is a minimum distance between the two is .

A. 20m

B.15m


https://dl.doubtnut.com/l/_VoYFnr69x6oQ
https://dl.doubtnut.com/l/_9byzlmJWiIf0

C.25m

D. 30m

Answer: b

o Watch Video Solution

21. The velocity-time graph of a particle in straight line motion is velocity-

time graph of a particle in straight line motion is shown in. The particle

starts its motion from origin.

‘rvinms“
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The distance of the particle from the origin after 8s is .

A. 18m


https://dl.doubtnut.com/l/_9byzlmJWiIf0
https://dl.doubtnut.com/l/_1tjzePdPycdt

B.16m

C.8m

D. 6m

Answer: a

o Watch Video Solution

22.The velocity-time graph of a particle in straight line motion is veloity-

time graph of a particle in straight line motion is shown in . The particle

starts its motion from origin.

‘rvinms“
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The distance travelled by the particle in 8s is.


https://dl.doubtnut.com/l/_1tjzePdPycdt
https://dl.doubtnut.com/l/_OXrLIOigun78

A. 18m

B. 16m

C.8m

D. 6m

Answer: d

o Watch Video Solution

23.The velocity-time graph of a particle in straight line motion is veloity-
time graph of a particle in straight line motion is shown in. The particle

starts its motion from origin.


https://dl.doubtnut.com/l/_OXrLIOigun78
https://dl.doubtnut.com/l/_7sscRa3UtUMq
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Find the average acceleration from 2s to 6s.

A —2ms 2

B.—3/2ms >
C.2ms 2

D.3/2ms 2

Answer: b

o Watch Video Solution

24. The velocity-time graph of a particle moving along a straight line is

shown is . The rate of acceleration and deceleration is constant and it is


https://dl.doubtnut.com/l/_7sscRa3UtUMq
https://dl.doubtnut.com/l/_vimcTb1JTZ05

equal to 5ms 2. If the a average velocity during the motion is 20ms ~*,

Vv
{in m/s)

20 Time (s)

~

Then

The value of ¢ is.
A. bs
B. 10s
C. 20s

D. 5\/53

Answer: a

° Watch Video Solution

25. The velocity-time graph of a particle moving along a straight line is
shown is Fig. The rate of acceleration and deceleration is constant and it

is equal to 5ms 2. If the a average velocity during the motion is 20ms ~?,

Then


https://dl.doubtnut.com/l/_vimcTb1JTZ05
https://dl.doubtnut.com/l/_vMmDBG2tapud

v

{in m/s)

20 Time (8)

~

The maximum velocity of the particle is .

A 20ms !

B.25ms !

C.30ms !

D. 40ms !

Answer: b

o Watch Video Solution

26. The velocity-time graph of a particle moving along a straight line is

shown is Fing. The rate of acceleration and deceleration is constant and it

is equal to 5ms 2. If the a average velocity during the motion is 20ms ~?,


https://dl.doubtnut.com/l/_vMmDBG2tapud
https://dl.doubtnut.com/l/_0K7uFbzYBb0q

Vv

{in m/s)

20 Time (s)

~

Then
The distace travelled with uniform velcoty is .
A.375m
B.125m
C. 300m

D. 450m

Answer: a

o Watch Video Solution

27.Sundy the four graphs given below. Answer the follwing questions on

the basis of these graphs.


https://dl.doubtnut.com/l/_0K7uFbzYBb0q
https://dl.doubtnut.com/l/_bL1SgLJ13Nzk

X
Vo !
! | | |
[ S :
l 1 15 ! 2 5 >
(1) (ii)
A X
-' !
: t I ]
I 2 g4 L .
7 T [ n 5\ 1
(iii) (iv)

In which of the graghs, the particle has more magnitude of velocity at 25,

A. (i), (ii) and (iv)

B. (i) and (iii)

C. (ii) and (iii)

D. None of the above

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_bL1SgLJ13Nzk

28. Sundy the four graphs given below. Answer the follwing questions on

the basis of these graphs.

X
X
|
! |I |'
[ I] z‘ B -
(I 5 ! P> -
(1) (ii)
X X
i |
: ! |
! L, A W
T 77 n o\ ?
(iii) (iv)

Acceleration of the particle is positive.

A. In graph (i)

B. In graph (ii)

C. In graph (iii)

D. In graph (iv)


https://dl.doubtnut.com/l/_Ddj90cDdgn51

Answer: ¢

o Watch Video Solution

29. Study the following graph:

X 1}

-~Y
~ )

(1) (1v)

The particle is moving with constant speed .

A. In graph (i) and (iii)

B. In graph (i) and (iv)

C. In graph (i) and (ii)


https://dl.doubtnut.com/l/_Ddj90cDdgn51
https://dl.doubtnut.com/l/_ME4phHF1W6LB

D. In graph (i)

Answer: b

o Watch Video Solution

30. Study the following graph:

oI\

(1) (11)

X 1}

-~y
<Y

(11) (1v)

The particle has negative acceletation.

A. In graph (i)

B. In graph (ii)


https://dl.doubtnut.com/l/_ME4phHF1W6LB
https://dl.doubtnut.com/l/_ayn9Uk6A3RJN

C. In graph (iii)

D. In graph (iv)

Answer: c

° Watch Video Solution

1. A man in a lift ascending with an upward acceleration a throws a ball

vertically upwards with a velocity v with respect to himself and catches it
after ¢; seconds. After wards when the lift is descending with the same
acceleration a acting downwards the man again throws the ball vertically
upwards with the same velocity with respect to him and catches it after ¢,

seconds?

° Watch Video Solution



https://dl.doubtnut.com/l/_ayn9Uk6A3RJN
https://dl.doubtnut.com/l/_2LvnY8OEsEg1

2. A train takes 2 h to reach station B from station A, and then 3 h to
return from station B to station A. The distance between the two stations
is 200 km. Find : (i) the average speed, (ii) the average velocity of the

train.

o Watch Video Solution

3.In a car race, car A takes 4s less than can B at the finish and passes the

finishing point with a velcity v more than the car B . Assumung that the

2

cars start form restand travel with constant accleration a; = 4ms™ “ and

ay = 1ms 2 respectively, find the velocity of vin m s 1.

o Watch Video Solution

4. A cat, on seeing a rat at a distance d = 5m, starts velocity u = 5ms !

and moves with acceleration o = 2.5ms 2

in order to catch it, while the
rate with acceleration § starts from rest. For what minimum value of

will the overtake the rat?. (in ms ~2).


https://dl.doubtnut.com/l/_HdndbymG4POP
https://dl.doubtnut.com/l/_CeeyIYVygPQt
https://dl.doubtnut.com/l/_DNTrL73UgVPG

o Watch Video Solution

5. A balloon rises rest on the ground with constant acceleration 1ms 2.

A stone is dropped when balloon has risen to a height of 39.2m. Find the

time taken by the stone to teach the ground.

o Watch Video Solution

6. A body is thrown up with a velocity 1000ms ~ 1. It travels 5m in the last
second of its journey. If the same body is thrown up with a velocity
200ms ~!. How much distance (in metre) will it travel in the last second

(g=10 m s”(-2))?.

o Watch Video Solution

7. In quick succession, a large number of balls are thrown up vertically in

such a way that the next ball is thrown up when the previous ball is at the


https://dl.doubtnut.com/l/_DNTrL73UgVPG
https://dl.doubtnut.com/l/_WYZNsK8MgACY
https://dl.doubtnut.com/l/_HqARtkgoi6jV
https://dl.doubtnut.com/l/_wtIQGXxsh1VP

maximum height. If the maximum height is 5m, then find the number of

the balls thrown up per second (g=10 m s”(-2)).

o Watch Video Solution

8. A police is chasing a culprit going in a motorbike. The motorbike
crosses a turning at a speed of 72 km/h.

The jeep follows it at a speed of 90 km/h, crossing the turning 10 seconds
later than the bike. Assuming that they travel at constant speeds, how far

from the turning will the jeep catch up with the bike?

o Watch Video Solution

9. 0n a two lane road, car A is travelling with a speed of 36kmh 1. Two
cars B and C approach car A in opposite directions with a speed of
54kmh ! 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?

. l


https://dl.doubtnut.com/l/_wtIQGXxsh1VP
https://dl.doubtnut.com/l/_q1uHJoQI2jwC
https://dl.doubtnut.com/l/_buKPYPcAq4IY

| ¥ vvatcn video solution



https://dl.doubtnut.com/l/_buKPYPcAq4IY

