PHYSICS

BOOKS - DC PANDEY ENGLISH

KINEMATICS

1. Velocity of a particle at some instant is
v = (3’2 + 43 + 5]%)m/s. Find speed of the particle

at this instant.
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VnDh3gU1ZPnZ
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Answer: D

° Watch Video Solution

2."A lift is ascending with decreasing speed". What are
the directions of velocity and acceleration of the lift at

the given instant.

° Watch Video Solution



https://dl.doubtnut.com/l/_VnDh3gU1ZPnZ
https://dl.doubtnut.com/l/_FZrwyW8cdsKO
https://dl.doubtnut.com/l/_DCPVOxjiWB6b

3. Give two examples of two dimensional motion.

° Watch Video Solution

4. Velocity of a particle is v = (2% + 35 — 4]2:)m/s
and its acceleration is zero. State whether it is 1-D, 2-D

or 3-D motion?

° Watch Video Solution

5. Projectile motion is a two dimensional motion with

constant acceleration. Is this statement true or false?

° Watch Video Solution



https://dl.doubtnut.com/l/_DCPVOxjiWB6b
https://dl.doubtnut.com/l/_Vk8YPmc4pZfh
https://dl.doubtnut.com/l/_UCP8aLdcRwcg

6.1n one second, a particle goes from point A to point
B moving in a semicircle (Fig). Find the magnitude of

the average velocity.

A

o Watch Video Solution



https://dl.doubtnut.com/l/_MabJR5IUWB7j

7. A particle is moving along x-axis. Its X-coordinate
varies with time as, X = N* + 4t — 6 Here, X is in
metres and t in seconds. Find average velocity

between the time intervalt = 0 — t = 2s.

° Watch Video Solution

8. A particle is moving along x-y plane. Its x and y co-
ordinates very with time as ¢ = 2t and Yy = 3 Here,
x abd y are in metres and t in seconds. Find average
acceleration between a time interval from ¢t = 0 to

t = 2s.
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https://dl.doubtnut.com/l/_MabJR5IUWB7j
https://dl.doubtnut.com/l/_mX9bygEiZB89
https://dl.doubtnut.com/l/_evIua2bMQBNZ
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9. A particle travels first half of the total distance with
constant speed v; and second half with constant
speed v,. Find the average speed during the

complete journey.

° Watch Video Solution

10. A particle travels first half of the total time with
speed vy and second half time with speed v,. Find the

average speed during the complete journey.

° Watch Video Solution



https://dl.doubtnut.com/l/_evIua2bMQBNZ
https://dl.doubtnut.com/l/_qO4Lb7KZO22K
https://dl.doubtnut.com/l/_h41KltKNUign

11. A particle travels first half of the total distance with
speed v;. In second half distace with speed in1/3 rd
timeis v,. and in remaining 2/3 rd time constant
speed is v3. Find the average speed during the

complete journey.

o Watch Video Solution

12. A ball is thrown upwards from the top of a tower
40m high with a velocity of 10m /s. Find the time

when it strikes the ground. Take g = 10m / s°.

o Watch Video Solution



https://dl.doubtnut.com/l/_LHdUmQkbmqPB
https://dl.doubtnut.com/l/_65Egu4BpT5XV
https://dl.doubtnut.com/l/_8afuNxdO4XoU

13. A ball is thrown upwards from the ground with an
initial speed of u. The ball is at height of 80m at two
times, the time interval being 6 s. Find u. Take

g = 10m /s>

o Watch Video Solution

14. A particle is projected vertically upwards with
velocity 40m /s. Find the displacement and distance
travelled by the particle in

(a) 25 (b) 4s (c) 6s Take g = 10m / s>

° Watch Video Solution



https://dl.doubtnut.com/l/_8afuNxdO4XoU
https://dl.doubtnut.com/l/_TX7KVd822q78
https://dl.doubtnut.com/l/_Bg00wRjvPwhY

15. Displacement-time equation of a particle moving
along x-axis is ¢ = 20 + 3 — 12t (Sl units)

(a) Find, position and velocity of particle at time t=0.
(b) State whether the motion is uniformly accelerated
or not.

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

Zero.

o Watch Video Solution

16. Velocity-time equation of a particle moving in a
straight line is, v = (10 + 2t + 3t2) (Sl units) Find
(a) displacement of particle from the mean position at

timet = 1s, if it is given that displacement is 20m at


https://dl.doubtnut.com/l/_Bg00wRjvPwhY
https://dl.doubtnut.com/l/_jKd3C6AqDUVO

timet = 0.

(b) acceleration-time equation.

° Watch Video Solution

17. A particle of mass 1 kg has a velocity of 2m /s. A
constant force of 2N acts on the particle for 1s in a
direction perpendicular to its initial velocity. Find the
velocity and displacement of the particle at the end of

1s.

° Watch Video Solution



https://dl.doubtnut.com/l/_jKd3C6AqDUVO
https://dl.doubtnut.com/l/_2YhebCJxptgg

18. Velocity and acceleration of a particle at timet = 0
are u = (25 + 33)m/s and a = (4;, + 33)m/s2
respectively. Find the velocity and displacement if

particle at t = 2s.

° Watch Video Solution

19. Velocity of a particle in x-y plane at any time t is
v = (2t'z + 3t23)m/s At t = 0, particle starts from
the co-ordinates (2m, 4m). Find

(a) acceleration of the particle at t = 1s.

(b) position vector and co-ordinates of the particle at

t = 2s.

| o |


https://dl.doubtnut.com/l/_K6rpEfNe8Dbs
https://dl.doubtnut.com/l/_6XpBJNKZWBN6

[ W Watch Video Solution J

20.s-t graph of a particle in motion is as shown below.
Lo

(a) State, whether the given graph represents a
uniform motion or not.

(b) Find velocity of the particle.

° Watch Video Solution

21. A particle is moving along zx-axis. Its x-coordinate

versus time graph is as shown below.


https://dl.doubtnut.com/l/_6XpBJNKZWBN6
https://dl.doubtnut.com/l/_9qnnGycwnkKV
https://dl.doubtnut.com/l/_rjqrJwSK1eS4
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Draw

some conclusion from the given graph.

o Watch Video Solution

22. Accleration-time graph of a particle moving in a
straight line is as shown in Fig. Velocity of particle at

time ¢t = 0 is 2m /s. Find the velocity at the end of


https://dl.doubtnut.com/l/_rjqrJwSK1eS4
https://dl.doubtnut.com/l/_BmxbUuWtw64l

fourth second.

° Watch Video Solution

23. A particle is projected upwards with velocity
40m / s. Taking the value of g = 10m /s® and upward
direction as positive, plot a-t,v-t and s-t graphs of the
particle from the starting point till it further strikes

the ground.


https://dl.doubtnut.com/l/_BmxbUuWtw64l
https://dl.doubtnut.com/l/_CNFJQer0lswX

° Watch Video Solution

24. A car accelerates from rest at a constant rate o for
some time, after which it decelerates at a constant
rate B, 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

25. The acceleration versus time graph of a particle
moving along a straight line is shown in the figure.

Draw the respective velocity-time graph Given v = 0


https://dl.doubtnut.com/l/_CNFJQer0lswX
https://dl.doubtnut.com/l/_4U47E6Qo0uBF
https://dl.doubtnut.com/l/_5ynPx41avMuu
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o Watch Video Solution

26. Anoop is moving due east with a velocity of 1m /s
and Dhyani is moving due west with a velocity of
2m /s. what is the velocity of Anoop with respect to

Dhyani?

o Watch Video Solution



https://dl.doubtnut.com/l/_5ynPx41avMuu
https://dl.doubtnut.com/l/_kdJpMbRZXxIU

27. Car A has an acceleration of 2m /s due east and
car B4m /s®. due north. What is the acceleration of

car B with respect to car A?

° Watch Video Solution

28. Car A and car B start moving simultaneously in the
same direction along the line joining them. Car A
moves with a constant acceleration a = 4m /s?,
while car B moves with a constant velocity
v=1m/s. Attimet = 0, car Ais 10m behind car B.

Find the time when car A overtake car B.

° Watch Video Solution



https://dl.doubtnut.com/l/_75TpQUNbFGBS
https://dl.doubtnut.com/l/_BEswdTlx5fNe

29. Two ships A and B are 10km apart on a line
running south to north. Ship A farther north is
streaming west at 20km /h and ship B is streaming
north at 20km /h. What is their distance of closest

approach and how long do they take to reach it?

o Watch Video Solution

30. Width of a river is 30m, velocity is 2m /s and
rowing velocity is 5m /s at 37° from the direction of
river current (a) find the time taken to cross the river,
(b) drift of the boatman while reaching the other

shore.


https://dl.doubtnut.com/l/_BEswdTlx5fNe
https://dl.doubtnut.com/l/_migeNcrOdrEz
https://dl.doubtnut.com/l/_I0WhMMddiNAD

° Watch Video Solution

31. Width of a river is 30m, velocity is 4m /s and
rowing velocity is 5m / s

(@) Make the velocity diagram for crossing the river in
shortest time. Then, find this shortest time, net
velocity of boatman and drigt along the river.

(b) Can the boatman reach a point just oppsite on the
other shore? If yes then make the velocity diagram,
the direction in which the should row his boat and the
time taken to cross the river in this case.

(c) How long will it iake hom to row 10m up the

stream and then back to his starting point?

[ a WAL _L vl e~_ .. ]


https://dl.doubtnut.com/l/_I0WhMMddiNAD
https://dl.doubtnut.com/l/_RSl3AaIeYbAp
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32. An aircraft flies at 400km /h in still air. A wind of
200+/2km /h is blowing from the south towards
north. The pilot wishes to travel from A to a point B

north east of A. Find the direction he must steer and

time of his journey if AB = 1000km.

° Watch Video Solution

33. A man is walking with 3m /s, due east. Rain is
falling vetically downwards with speed 4m /s. Find
the direction in which man should hold his umbrella,

so that rain does not wet him.


https://dl.doubtnut.com/l/_RSl3AaIeYbAp
https://dl.doubtnut.com/l/_wW54h2AvJlIq
https://dl.doubtnut.com/l/_MDBuN0UJHlOr

° Watch Video Solution

34. To a man walking at the rate of 3km /h the rain
appear to fall vertically downwards. When he increases
his speed 6km /h it appears to meet him at an angle

of 45° with vertically. Find the speed of rain.

° Watch Video Solution

Example Type 1

1. Two particles are moving along x-axis. Particle-1

starts from z = — 10m with velocity 4m /s along


https://dl.doubtnut.com/l/_MDBuN0UJHlOr
https://dl.doubtnut.com/l/_RLpMuTRvv2sK
https://dl.doubtnut.com/l/_SbG2Lkb0L8DL

negative x-direction and acceleration 2m /s along
positive x-direction. Particle-2 starts from z = + 2m
with velocity 6m /s along positive x-direction and
acceleration 2m/s2 along negative x-direction.

(a) Find the time when they collide.

(b) Find the x-coordinates where they collide. Both

start simultaneously.

° Watch Video Solution

Example Type 2

1. Two particles are moving along x-axis. Particle-1 is

40m behind Particle-2. Particle-1 starts with velocity


https://dl.doubtnut.com/l/_SbG2Lkb0L8DL
https://dl.doubtnut.com/l/_aZiFDlFXMjim

12m /s and acceleration 4m /s* both in positive x-
direction. Particle-2 starts with velocity 4m /s and
acceleration 12m /s* also in positive x-direction. Find

(a) the time when distance between them is minimum.

(b) the minimum distacne between them.

° Watch Video Solution

Example Type 3

1. A particle is moving in x-y plane with its x and y co-

ordinates varying with time as,

x = 2t and y = 10t — 16t>. Find trajectory of the

particle.



https://dl.doubtnut.com/l/_aZiFDlFXMjim
https://dl.doubtnut.com/l/_6ILGDxMashyA

I ° Watch Video Solution ‘

Example Type 4

1. A particle is moving in x-y plane. Its initial velocity

and acceleration are
u = (4’2 + 83)m/s and a = (2'2 — 43')m/s2. Find
(a) the time when the particle will cross the x-axis.

(b) x-coordinate of particle at this instant.

(c) velocity of the particle at this instant.

Initial coordinates of particle are (4m, 10m).

° Watch Video Solution



https://dl.doubtnut.com/l/_6ILGDxMashyA
https://dl.doubtnut.com/l/_SP0zXo8NuPwp

Example Type 5

1. Find the time t; when x-coordinate of the particle is

Zero.

o Watch Video Solution

Example Type 6

1. Corresponding to given v-s graph of a particle

moving in a straight line, plot a-s graph.


https://dl.doubtnut.com/l/_BsEWkXBfiaIX
https://dl.doubtnut.com/l/_dXZDdfQdjjJr

> <

° Watch Video Solution

Example Type 7

1. A particle is moving along x-axis. At time ¢t = 0, Its x-

coordinateis x = — 4m. Its velocity-time equation is


https://dl.doubtnut.com/l/_dXZDdfQdjjJr
https://dl.doubtnut.com/l/_loWWKaQwUcR0

v = 8 — 2t where, vis in m//s and t in seconds.
(a) At how many times, particle is at a distance of 8m
from the origin?

(b) Find those times.

° Watch Video Solution

Miscellaneous Example

1. A rocket is fired vertically upwards with a net
acceleration of 4m /s® and initial velocity zero. After
5s its fuel is finished and it decelerates with g. At the
highest point its velocity becomes zero. Then, it

accelerates downwards with acceleration g and return


https://dl.doubtnut.com/l/_loWWKaQwUcR0
https://dl.doubtnut.com/l/_Z6U1DJGuz9Zw

back to ground. Plot velocity-time and displacement -

time graphs for the complete journey. Take

g = 10m /s>

° Watch Video Solution

2. An open lift is moving upward with velocity 10m /s.
It has an upward acceleration of 2m /s®. A ball is
projected upwards with velocity 20m /s relative to
ground. Find

(a) time when ball again meets the lift

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

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

Take g = 10m / s°



https://dl.doubtnut.com/l/_Z6U1DJGuz9Zw
https://dl.doubtnut.com/l/_IvT7XE23wIsI

l @Y Watch Video Solution ]

3. A particle starts with an initial velocity and passes
successively over the two halves of a given distance
with constant accelerations a; and ay respectively.
Show that the final velocity is the same as if the whole

distance is covered with a uniform acceleration

a; + ao
2

° Watch Video Solution

4.n a car race, car A takes a time t less than car B at
the finish and passes the finishing point with speed v

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


https://dl.doubtnut.com/l/_IvT7XE23wIsI
https://dl.doubtnut.com/l/_n7TRYManWLU2
https://dl.doubtnut.com/l/_6QJo8UoiqoPj

cars start from rest and travel with constant

acceleration a; and a; respectively. Show that

v =\ /CLlCLQt.

° Watch Video Solution

5. An open elevator is ascending with constant speed
v = 10m /s. Aball is thrown vertically up by a boy on
the lift when he is at a height h = 10m from the
ground. The velocity of projection is v = 30m /s with
respect to elevator. Find

(a) the maximum height attained by the ball.

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

again.


https://dl.doubtnut.com/l/_6QJo8UoiqoPj
https://dl.doubtnut.com/l/_vtNlbFsYWvSe

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

crossing the elevator.

° Watch Video Solution

6. From an elevated point A, a stone is projected
vertically upwards. When the stone reaches a distance
h below A, its velocity is doubleof what it was at a
height h above A. Show that the greatest height

5
attained by the stone is gh

o Watch Video Solution



https://dl.doubtnut.com/l/_vtNlbFsYWvSe
https://dl.doubtnut.com/l/_dBRH7Jvklk7y

7. Velocity of a particle moving in a straight line varies
with its displacement as v = (\/4 + 4s)m/s.
Displacement of particle at time ¢t = 0 is s = 0. Find

displacement of particle at time ¢t = 2s.

o Watch Video Solution

8. Figure shows a rod of length | resting on a wall and
the floor. Its lower end A is pulled towards left with a
constant velocity v. Find the velocity of the other end

B downward when the rod makes an angle 8 with the


https://dl.doubtnut.com/l/_7IxRnxPUPyOH
https://dl.doubtnut.com/l/_xHg179B4Hxo6

horizontal.

° Watch Video Solution

9. A particle is moving in a straight line with constant
acceleration. If x,y and z be the distances described by
a particle during the pth, gqth and rth second

respectively, prove that (q-r)x+(r-p)y+(p-q)z=0

o Watch Video Solution



https://dl.doubtnut.com/l/_xHg179B4Hxo6
https://dl.doubtnut.com/l/_ybBWW4cEJK1N

10. Three particles A, B and C are situated at the
vertices of an equilateral triangle ABC of side d at time
t = 0. Each of the particles moves with constant
speed v. A always has its velocity along AB, B along BC
and C along CA. At what time will the particles meet

each other?

o Watch Video Solution

11. An elevator car whose floor to ceiling distance is
equal to 2.7m starts ascending with constant
acceleration 1.2m /s?. 2 s after the start, a bolt

begins falling from the ceiling of the car. Find


https://dl.doubtnut.com/l/_ybBWW4cEJK1N
https://dl.doubtnut.com/l/_r6Nt6JWaGkdf
https://dl.doubtnut.com/l/_eyKv5Vq5yzzX

(a)the time after which bolt hits the floor of the
elevator.
(b)the net displacement and distance travelled by the

bolt, with respect to earth. (Take g = 9.8m/32)

° Watch Video Solution

12. A man wants to reach point B on the opposite bank
of a river flowing at a speed as shown in figure. What
minimum speed relative to water should the man have
so that he can reach point B? In which direction

should he swim?

° Watch Video Solution



https://dl.doubtnut.com/l/_eyKv5Vq5yzzX
https://dl.doubtnut.com/l/_h3ZG0962F10v

1."A lift is ascending with decreasing speed". What are
the directions of velocity and acceleration of the lift at

the given instant.

° Watch Video Solution

2. velocity and acceleration of a particle at some
instant are

v = (35 —43+2I::>m/s and a = (2;, + 5 — 2lAc>m/32
(a) What is the value of dot product of v and a at the
given instant?

(b) What is the angle between v and a, acute, obtuse


https://dl.doubtnut.com/l/_OE8hw4llnCOo
https://dl.doubtnut.com/l/_lTBrI2r5VA9h

or 90°?
(c) At the given instant, whether speed of the particle

is increasing, decreasing or constant?

° Watch Video Solution

1. Velocity and acceleration of a particle are
v = (2% —43)% and @ = (— 27 +43)ﬁ2 Which
s

type of motion is this?

° Watch Video Solution



https://dl.doubtnut.com/l/_lTBrI2r5VA9h
https://dl.doubtnut.com/l/_TQuDGtF5RXEA

2. Velocity and acceleration of a particle are

v = (25) % and a = (4t% + t%’)% where, t is the
S

time. Which type of motion is this ?

° Watch Video Solution

3. In the above question, can we use v —u + at

equation directly?

° Watch Video Solution



https://dl.doubtnut.com/l/_kUvao5SHoCLq
https://dl.doubtnut.com/l/_1iGBg4VuUR2L

1. Average speed is always equal to magnitude of

average velocity. Is this statement true or false ?

° Watch Video Solution

2. When a particle moves with constant velocity its
average velocity, its instantaneous velocity and its

speed all are equal. Is this statement true or false ?

° Watch Video Solution

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

an acceleration of % What is the acceleration of the


https://dl.doubtnut.com/l/_wcAAQfbkeSCq
https://dl.doubtnut.com/l/_6iE4sTt9Va1Z
https://dl.doubtnut.com/l/_9ZlDbEq76OEb

stone just after release ?

o Watch Video Solution

4. A clock has its second hand 2.0cm long. Find the
average speed and modulus of average velocity of the

tip of the second hand in 15s.

o Watch Video Solution

5. (@) Is it possible to be accelerating if you are
travelling at constant speed?

(b) Is it possible to move on a curved path with zero


https://dl.doubtnut.com/l/_9ZlDbEq76OEb
https://dl.doubtnut.com/l/_bSEU3Ik4oJ6D
https://dl.doubtnut.com/l/_W3weImZ4SYth

acceleration, constant acceleration, variable

acceleration

° Watch Video Solution

6. A particle is moving in a circle of radius 4cm with
constant speed of 1em /s. Find

(a) time period of the particle.

(b) average speed, average velocity and average
acceleration in a time interval fromt =0to t = T

Here, T is the time period of the particle. Give only

their magnitudes.

° Watch Video Solution



https://dl.doubtnut.com/l/_W3weImZ4SYth
https://dl.doubtnut.com/l/_eYeencmmAlFY

1. A particle moves in a straight line with constant
speed of 4m /s for 2s, then with 6m /s for 3s. Find
the average speed of the particle in the given time

interval.

° Watch Video Solution

2. A particle travels half of the time with constant
speed 2m /s, In remaining half of the time it travels,
1

Zth distance with constant speed of 4m /s and Zth

distance with 6m /s. Find average speed during the

complete journey.


https://dl.doubtnut.com/l/_kYFLgScNz35O
https://dl.doubtnut.com/l/_06CwjG1Nvy80

° Watch Video Solution

1. Prove the relation, s; = u + at — Ea.

° Watch Video Solution

2. Equation s; =u + at — Ea does not seem

dimensionally correct, why?

° Watch Video Solution



https://dl.doubtnut.com/l/_06CwjG1Nvy80
https://dl.doubtnut.com/l/_6GDRVXoICGct
https://dl.doubtnut.com/l/_A8FGOcsmp03r

3. A particle is projected vertically upwards. What is
the value of acceleration

(i) during upward journey,

(i) during downward journey and

(iii) at highest point?

o Watch Video Solution

4. A ball is thrown vertically upwards. Which quantity
remains constant among, speed, kinetic energy,

velocity and acceleration?

o Watch Video Solution



https://dl.doubtnut.com/l/_CdwOHVz6SQ0s
https://dl.doubtnut.com/l/_DqRll8m3u0TV
https://dl.doubtnut.com/l/_niSOOd4Tee7r

5. A particle is projected vertically upwards with an
initial velocity of 40m /s. Find the displacement and
distance covered by the particle in 6s. Take

g = 10m /s>

o Watch Video Solution

6. A particle moves rectilinearly with initial velocity u
and constant acceleration a. Find the average velocity
of the particle in a time interval fromt¢t =0tot =1t

second of its motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_niSOOd4Tee7r
https://dl.doubtnut.com/l/_CeW17CggMbEG
https://dl.doubtnut.com/l/_Ad202QcU7DD7

7. A particle moves in a straight line with uniform

acceleration. Its velocity at time ¢t = 0O is v; and at time

t = tis v9. The average velocity of the particle in this
V1 + U9

time interval is — Is this statement true or

false?

° Watch Video Solution

8.Find the average velocity of a particle released from
rest from a height of 125m over a time interval till it

strikes the ground. Take g = 10m /s

° Watch Video Solution



https://dl.doubtnut.com/l/_Ad202QcU7DD7
https://dl.doubtnut.com/l/_48jZhx0UA6NR

9. A particle starts with an initial velocity 2.5m /s
along the posiive x-direction and it accelerates
uniformly at the rate 0.50m / s*.

(@) Find the distance travelled by it in the first two
seconds

(b) How much time does it take to reach the velocity
7.5m /s ?

(c) How much distance will it cover in reaching the

velocity 7.5m / s?

o Watch Video Solution



https://dl.doubtnut.com/l/_zVJ99xUCsxLD

10. A ball is projected vertically upward with a speed of
50m /s. Find (a) the maximum height, (b) the time to
reach the maximum height, (c) the speed at half the

maximum height. Take g = 10ms®.

° Watch Video Solution

1. Velocity (in m/s) of a particle moving along x-axis

varies with time as, v = (10+5t—t2) At time

t =0,z = 0. Find


https://dl.doubtnut.com/l/_9gUYDvjvvbTG
https://dl.doubtnut.com/l/_DMpDXnBoB5iN

(a) acceleration of particle at t = 2s and

(b) x-coordinate of particle at t = 3s

° Watch Video Solution

2. A particle is moving with a velocity of

v = (3 + 6t + 9t2) ﬁ. Find out
S

(a) the acceleration of the particle at t = 3s.

(b) the displacement of the particle in the interval

— Hstot = 8s.

° Watch Video Solution



https://dl.doubtnut.com/l/_DMpDXnBoB5iN
https://dl.doubtnut.com/l/_vseMOJdwvTSj

3. The motion of a particle along a straight line is
described by the function z = (2t — 3)?, where x is
in metres and t is in seconds. Find

(a) the position, velocity and acceleration at t = 2s.

(b) the velocity of the particle at origin.

° Watch Video Solution

4. x-coordinate of a particle moving along this axis is
T = (2+t2 —|—2t3). Here, x is in meres and t in
seconds. Find (a) position of particle from where it
started its journey, (b) initial velocity of particle and (c)

acceleration of particle at t = 2s.

| o |


https://dl.doubtnut.com/l/_a1UBo7fxOLhG
https://dl.doubtnut.com/l/_nZCNh2LXtWJC

[ W Watch Video Solution ]

5. 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?

° Watch Video Solution

1. Velocity of a particle at time ¢t =0 is 2¢ m/s. A

. m .
constant acceleration of 2—2 acts on the particle for
s

2s at an angle of 60° with its initial velocity. Find the


https://dl.doubtnut.com/l/_nZCNh2LXtWJC
https://dl.doubtnut.com/l/_vzL7n9NMRJVG
https://dl.doubtnut.com/l/_lPgOiYVxLkvN

magnitude of velocity and displacement of particle at

the end of t = 2s.

° Watch Video Solution

2. Velocity of a particle at any time t s
v = (2;, + 2t3’>m/s. Find  acceleration  and
displacement of particle at ¢ = 1s. Can we apply

v = u + at or not?

° Watch Video Solution

3. Acceleration of a particle in x-y plane varies with

time as a = (2th + ?)7523)1%/32 At time t =0,


https://dl.doubtnut.com/l/_lPgOiYVxLkvN
https://dl.doubtnut.com/l/_gckUL5t2Kr4I
https://dl.doubtnut.com/l/_bj2YzFjUgbol

velocity of particle is 2m /s along positive x direction
and particle starts from origin. Find velocity and

coordinates of particle at ¢ = 1s.

° Watch Video Solution

1. Two particles A and B are moving along x-axis. Their

x-coordinate versus time graphs are as shown below


https://dl.doubtnut.com/l/_bj2YzFjUgbol
https://dl.doubtnut.com/l/_qbkH4WBrZogH

»1(S)

(a) Find the time when the particles start their journey
and the x-coordinate at that time.

(b) Find velocities of the two particles.

(c) When and where the particles strike with each

other.

o Watch Video Solution



https://dl.doubtnut.com/l/_qbkH4WBrZogH

2. The velocity of a car as a function of time is shown
in Fig. Find the distance travelled by the car in 8s and

its acceleration.

v (m/s)
A
20..
10 '
+ ; + + ﬁ»t(S)
02 4 6 8 10

" Time in second

o Watch Video Solution

3. Fig. shows the graph of velocity versus time for a

particle going along the x-axis. Find (a) acceleration,


https://dl.doubtnut.com/l/_7twIJTyYeLVH
https://dl.doubtnut.com/l/_WUyLnGZx1O5i

(b) the distance traveled in 0 — 10s and (c) the

displacement in 0 to 10s.

v (m/s)

+

+ >t (s)
0 5 10

o Watch Video Solution

4. Fig. shows the graph of the x-coordinate of a
particle going along the x-axis as a function of time.

Find (a) the average velocity during 0 to 10s, (b)


https://dl.doubtnut.com/l/_WUyLnGZx1O5i
https://dl.doubtnut.com/l/_w8Nye8anAGxg

instantaneous velocity at 2, 5,8 and 12s.

x(m)

100+

50 1

+

s
o e

>t (s)

O+t--mmmm-

.0 15.0

N
(9))
-

2.5

o Watch Video Solution

5. From the velocity-time plot shown in Fig. find the

distance travelled by the particle during the first 40s.


https://dl.doubtnut.com/l/_w8Nye8anAGxg
https://dl.doubtnut.com/l/_48GMvVGxvKkS

Also find the average velocity during this period.

-5 m/s

° Watch Video Solution

1. Two particles are moving along x-axis. Their x-

coordinate versus time graph are as shown below.


https://dl.doubtnut.com/l/_48GMvVGxvKkS
https://dl.doubtnut.com/l/_KPdGoRGKuuYA

~t(s)

Find velocity of Awurt.B

° Watch Video Solution

2. Two balls A and B are projected vertically upwards
with different velocities. What is the relative

acceleration between them?

o Watch Video Solution



https://dl.doubtnut.com/l/_KPdGoRGKuuYA
https://dl.doubtnut.com/l/_AyB4Lr0f1lTJ

3. A river 400m wide is flowing at a rate of 2.0m /s. A
boat is sailing at a velocity of 10.0m / s with respect to
the water In a direction perpendicular to the river.

(@) Find the time taken by the boat to reach the
opposite bank.

(b) How far from the point directly opposite to the

starting point does the boat reach the opposite bank?

° Watch Video Solution

4. An aeroplane has to go from a point A to another
point B, 500km away due 30° east of north. Wind is

blowing due north at a speed of 20m /s. The air-


https://dl.doubtnut.com/l/_V3SgvITotQjI
https://dl.doubtnut.com/l/_rnjn4a1xflnf

speed of the plane is 150m /s. (a) Find the direction
in which the pilot should head the plane to reach the
point B. (b) Find the time taken by the plane to go

from A to B.

° Watch Video Solution

5. A man wishes to cross a river in a boat. If he crosses
the river in minimum time he takes 10 min with a
drift of 120m. If he crosses the river taking shortest
route, he takes 12.5 min . Find the velocity of the boat

with respect to water.

° Watch Video Solution



https://dl.doubtnut.com/l/_rnjn4a1xflnf
https://dl.doubtnut.com/l/_ETmNpPSYymnL
https://dl.doubtnut.com/l/_LHpVVpaLjJFS

6. A river is 20m wide. River speed is 3m /s. A boat
starts with velocity 21/2m /s at angle 45° from the
river current (relative to river)

(@) Find the time taken by the boat to reach the
opposite bank.

(b) How far from the point directly opposite to the

starting point does the boat reach the opposite bank?

° Watch Video Solution

Assertion And Reason



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

1. Assertion : Velocity and acceleration of a particle are
given as,

v=i—janda= —2i+2j This is a two
dimensional motion with constant acceleration.
Reason : Velocity and acceleration are two constant
vectors.

A. If the both Assertion and Reason are true and
the Reason is correct explanation of the
Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.


https://dl.doubtnut.com/l/_CGvywVfZvHq4

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

2. Assertion : Displacement-time graph is a parabola
corresponding to straight line velocity-time graph.
Reason: If v = u + at then s = ut + Eouf2

A.If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_CGvywVfZvHq4
https://dl.doubtnut.com/l/_FQIf7FtTIR37

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

3. Assertion : In vt graph shown in figure, average
velocity in time interval from 0 — ¢, depends only on

vy. It is independent of ¢,.


https://dl.doubtnut.com/l/_FQIf7FtTIR37
https://dl.doubtnut.com/l/_iNZb7SMf2Skr

Reason : In the given time interval average velocity is

Vo

5"

>t

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of


https://dl.doubtnut.com/l/_iNZb7SMf2Skr

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

o Watch Video Solution

: ) dv
4, Assertion : We know the relation a = v. 73 )

Therefore, if velocity of a particle is zero, then
acceleration is also zero.
Reason : In the above equation, a is the instantaneous

acceleration.


https://dl.doubtnut.com/l/_iNZb7SMf2Skr
https://dl.doubtnut.com/l/_11Zm00ZjkZaU

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_11Zm00ZjkZaU
https://dl.doubtnut.com/l/_h6NsmhOZYOwG

5. Assertion : Speed of a particle may decrease, even if

acceleration is increasing.

Reason: This will happen if acceleration is positive.

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.


https://dl.doubtnut.com/l/_h6NsmhOZYOwG

Answer: C

o Watch Video Solution

6. Assertion : Starting from rest with zero acceleration
if acceleration of particle increases at a constant rate
of 2ms 3 then velocity should increase at constant

rate of 1ms 2.

: - a
Reason : For the given condition. o= 2ms 3

a = 2t
A.If the both Assertion and Reason are true and
the Reason is correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_h6NsmhOZYOwG
https://dl.doubtnut.com/l/_qa63fOyIE56V

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

7. Assertion : Average velocity can’t be zero in case of

uniform acceleration.


https://dl.doubtnut.com/l/_qa63fOyIE56V
https://dl.doubtnut.com/l/_YfC388Vxac7s

Reason : For average velocity to be zero, a non zero

velocity should not remain constant.

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Y.


https://dl.doubtnut.com/l/_YfC388Vxac7s

| ¥ Vvatch video Solution |

8. Assertion : In displacement-time graph of a particle
as shown in figure, velocity of particle changes its

direction at point A.

Reason : Sign of slope of st graph decides the

direction of velocity.

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of


https://dl.doubtnut.com/l/_YfC388Vxac7s
https://dl.doubtnut.com/l/_syUseuId27uj

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

9. Assertion : Displacement-time equation of two
particles moving in a straight line are, s; = 2t — 4t°
and sy = — 2t + 4t>. Relative velocity between the
two will go on increasing.

Reason : If velocity and acceleration are of same sign

then speed will increase.


https://dl.doubtnut.com/l/_syUseuId27uj
https://dl.doubtnut.com/l/_WxifBhQOrMtm

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_WxifBhQOrMtm
https://dl.doubtnut.com/l/_CjozNmlTIWzn

10. Assertion : Acceleration of a moving particle can
change its direction without any change in direction
of velocity.

Reason : If the direction of change in velocity vector
changes, the direction of acceleration vector also
changes.

A.If the both Assertion and Reason are true and
the Reason is correct explanation of the
Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.


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

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A::B

o Watch Video Solution

11. Assertion : A body is dropped from height h and
another body is thrown vertically upwards with a
h
v/gh. Th t at height —.
speed ,/gh. They meet at heig 5
Reason : The time taken by both the blocks in reaching

the height % is same.


https://dl.doubtnut.com/l/_CjozNmlTIWzn
https://dl.doubtnut.com/l/_F8qY1KHcE2Yf

A. If the both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_F8qY1KHcE2Yf
https://dl.doubtnut.com/l/_x0b13di8O2PE

12. Assertion : Two bodies of unequal masses
m, and msy are dropped from the same height. If the
resistance offered by air to the motion of both bodies
is the same, the bodies will reach the earth at the
same time.

Reason : For equal air resistance, acceleration of fall of
masses m; and ms will be different.

A.If the both Assertion and Reason are true and
the Reason is correct explanation of the
Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.


https://dl.doubtnut.com/l/_x0b13di8O2PE

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution

1. A stone is released from a rising balloon

accelerating upward with acceleration a. The

acceleration of the stone just after the release is

A. a upward


https://dl.doubtnut.com/l/_x0b13di8O2PE
https://dl.doubtnut.com/l/_wzv1KbX3puig

B. g downward
C.(g — a) downward

D. (g + a) downward

Answer: B

° Watch Video Solution

2. A ball is thrown vertically upwards from the ground.
If T} and T} are the respective time taken in going up
and coming down, and the air resistance is not

ignored, then

AT > T,


https://dl.doubtnut.com/l/_wzv1KbX3puig
https://dl.doubtnut.com/l/_ZgneF28eAna1

B.T1 - T2

CT, < Ty

D. nothing can be said

Answer: C

° Watch Video Solution

3. The length of a seconds hand in watch is 1em. The

change in velocity of its tip in 15s is

A. zero

cm /s

302

C.—cm/s

30


https://dl.doubtnut.com/l/_ZgneF28eAna1
https://dl.doubtnut.com/l/_glc6aLP9BMT6

()

D. cm /s

Answer: D

o Watch Video Solution

4. When a ball is thrown up vertically with velocity vy,
it reaches a maximum height of h. If one wishes to
triple the maximum height then the ball should be

thrown with velocity

A. \/g’UO
B. 3'1)0

C. 9’00


https://dl.doubtnut.com/l/_glc6aLP9BMT6
https://dl.doubtnut.com/l/_toSxZk1M7bEK

Answer: A

o Watch Video Solution

5.During the first 18 min of a 60 min trip, a car has
an average speed of 11ms . What should be the
average speed for remaining 42 min so that car is
having an average speed of 21lms ! for the entire

trip?

A. 25.3ms 1

B.29.2ms !


https://dl.doubtnut.com/l/_toSxZk1M7bEK
https://dl.doubtnut.com/l/_vb06QprLp1CF

C.31ms !

D. 35.6ms !

Answer: A

o Watch Video Solution

6. A particle moves along a straight line. Its position at

t3

any instant is given by x = 32t — = where x is in

metres and t in seconds. Find the acceleration of the

particle at the instant when particle is at rest.

A —16ms 2

B. —32ms 2


https://dl.doubtnut.com/l/_vb06QprLp1CF
https://dl.doubtnut.com/l/_8Rl5WjF4rIjy

C.32ms 2

D. 16ms 2

Answer: B

° Watch Video Solution

7. The acceleration of a particle is increasing linerly
with time t as bt. The particle starts from the origin
with an initial velocity vy. The distance travelled by the

particle in time t will be

1 3
A. ’Uot + Ebt

1 3
B.’Uot —|‘ gbt


https://dl.doubtnut.com/l/_8Rl5WjF4rIjy
https://dl.doubtnut.com/l/_V1D0RNrVbS5u

1 2
C. ’Uot + gbt

1 2
D. ’Uot —|‘ Ebt

Answer: A

o Watch Video Solution

8. Water drops fall at regular intervals from a tap 5 m
above the ground. The third drop is leaving the tap,
the instant the first drop touches the ground. How far

above the ground is the second drop at that instant.

(g = 10m3_2)

A. 1.25m


https://dl.doubtnut.com/l/_V1D0RNrVbS5u
https://dl.doubtnut.com/l/_uQZdbgBqPKl5

B.2.50m

C.3.75m

D. 4.00m

Answer: C

° Watch Video Solution

9. A stone is dropped from the top of a tower and one
second later, a second stone is thrown vertically
downward with a velocity 20ms ~!. The second stone

will overtake the first after travelling a distance of

(g = 10ms_2)


https://dl.doubtnut.com/l/_uQZdbgBqPKl5
https://dl.doubtnut.com/l/_CaonvqXLhLsc

A . 13m

B.1bm

C.11.25m

D.19.5m

Answer: C

o Watch Video Solution

10. A particle moves in the x-y plane with velocity
vy, = 8t — 2 and v, = 2. If it passes through the
point £ = 14 and y = 4att = 2s, the equation of

the path is


https://dl.doubtnut.com/l/_CaonvqXLhLsc
https://dl.doubtnut.com/l/_IHWM5zwA0pvD

Az =1y —y+2

B.x:y2—2
)

Cz=y"+y—6

D. None of these

Answer: A

o Watch Video Solution

11. The horizontal and vertical displacements of a
particle moving along a curved line are given by
x = 5t and y = 2t* + t. Time after which its velocity

vector makes an angle of 45° with the horizontal is


https://dl.doubtnut.com/l/_IHWM5zwA0pvD
https://dl.doubtnut.com/l/_ZcdOlbZgI64z

A.0.5s

B.1s

C.2s

D.1.5s

Answer: B

° Watch Video Solution

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

T
is the position of the ball in 5 second?

h
A 5metre from the ground


https://dl.doubtnut.com/l/_ZcdOlbZgI64z
https://dl.doubtnut.com/l/_ojA29VVGFA2c

B. (7h /9) metre from the ground
C. (8h /9) metre from the ground

D. (17h / 18) metre from the ground

Answer: C

° Watch Video Solution

13. An ant is at a corner of a cubical room of side a.
The ant can move with a constant speed u. The
minimum time taken to reach the farthest corner of

the cube is

3a
A —
U


https://dl.doubtnut.com/l/_ojA29VVGFA2c
https://dl.doubtnut.com/l/_xFa3oKAbQRgO

Answer: C

o Watch Video Solution

14. A lift starts from rest. Its acceleration is plotted

against time. When it comes to rest its height above


https://dl.doubtnut.com/l/_xFa3oKAbQRgO
https://dl.doubtnut.com/l/_UkcsExTn1naq

its starting point is

Aa (ms'?')
2

>t (s)

N

A.20m

B. 64m

C.32m

D. 36m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_UkcsExTn1naq

15. A lift performs the first part of its ascent with
uniform acceleration a and the remaining with
uniform retardation 2a. If t is the time of ascent, find

the depth of the shaft.

Aat2
|

Bat2
"3

Cat2
2

Dat2
"8

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lxqXTrdBgciw
https://dl.doubtnut.com/l/_a64ZStwpTZMA

16. Two objects are moving along the same straight
line. They cross a point A With an acceleration a, 2a
and velocity 2u, u at time ¢t = 0. The distance moved

by the object when one overtakes the

6u>
A ——
a

2u?

a

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_a64ZStwpTZMA

17. A cart is moving horizontally along a straight line
with constant speed 30ms ~!. A particle is to be fired
vertically upwards from the moving cart in such a way
that it returns to the cart at the same point from
where it was projected after the cart has moved 80m.
At what speed (relative to the cart) must the projectile

be fired? (Take g = 10ms ~?%)

A 10ms !

B.10,/8ms *

C ﬂms_1
"3

D. None of these

Answer: C


https://dl.doubtnut.com/l/_rqIHcUlRli8i

° Watch Video Solution

18. The figure shows velocity-time graph of a particle
moving along a straight line. Identify the correct

statement.

Y (m/s)

10

A. The particle starts from the origin


https://dl.doubtnut.com/l/_rqIHcUlRli8i
https://dl.doubtnut.com/l/_LnjK8EI3Lf4Z

B. The particle crosses it initial position at t = 2s

C.The average speed of the particle in the time

interval, 0 < t < 2sis zero

D. All of the above

Answer: D

° Watch Video Solution

19. A ball is thrown vertically upwards from the ground

and a student gazing out of the window sees it

1

moving upward past him at 10ms ™ ~. The window is

at 15 m above the ground level. The velocity of ball 3 s


https://dl.doubtnut.com/l/_LnjK8EI3Lf4Z
https://dl.doubtnut.com/l/_vIN5cO7oMaQu

after it was projected from the ground is [Take
_ —2
g = 10ms “]
A.10m /s, up
B.20m /s, up
C.20ms !, down

D.10ms !, down

Answer: D

o Watch Video Solution

20. A body starts moving with a velocity

1

vg = 10ms ™~ ~. It experiences a retardation equal to


https://dl.doubtnut.com/l/_vIN5cO7oMaQu
https://dl.doubtnut.com/l/_Lrp7aQLP3hg1

0.2v%. Its velocity after 2s is given by

A +2ms !
B. +4ms !
1

C.—2ms~

D. +6ms !

Answer: A

° Watch Video Solution

2. Two trains are moving with velocities

1

v; = 10ms ™! and vy = 20ms~! on the same track

in opposite directions. After the application of brakes


https://dl.doubtnut.com/l/_Lrp7aQLP3hg1
https://dl.doubtnut.com/l/_T5RzFr9TK3Ki

if their retarding rates are
a; = 2ms~ 2 and as = lms 2 respectively, then the
minimum distance of separation between the trains to
avoid collision is

A.150 m

B.225m

C.450 m

D.300 m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_T5RzFr9TK3Ki

22. Two balls of equal masses are thrown upwards,
along the same vertical direction at an interval of 2
seconds, with the same initial velocity of 40m /s. Then
these collide at a height of (Take g = 10m/s2).
A.50m
B.75m

C.100 m

D. 125 m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_f9TxQJM0Gyxr
https://dl.doubtnut.com/l/_eBm0mvB6FxNE

23. A particle is projected vertically upwards and
reaches the maximum height H in time T. The height of
the partlcle at any time t( < T') will be
A g(t — T)?
B.H — g(t — T)*
1

1
D.H — —g(T — t)?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_eBm0mvB6FxNE

332

24. A particle moves along the curve y = 5 Here x
t2
varies with time as z = Ch Where x and y are

measured in metres and t in seconds. At t = 2s, the
velocity of the particle (in ms _1) is

A. 47 + 65

B.27 + 47

C.47 + 25

D.4% + 4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jijPS0jPPrSx
https://dl.doubtnut.com/l/_ss99g1RGzlHh

25. If the displacement of a particle varies with time as
VT =t+3
A. velocity of the particle is inversely proportional
tot
B. velocity of particle varies linearly with t
C. velocity of particle is proportional to /¢

D. initial velocity of the particle is zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ss99g1RGzlHh

26. The graph describes an airplane's acceleration
during its take-off run. The airplane's velocity when it

lifts oof at t = 20s is

a(ms?)}
5}

0 ; L
10 20 ¢(s)
A 40ms !
B. 50ms !
C.90ms !

D. 180ms !


https://dl.doubtnut.com/l/_AnyAmsCl1W2P

Answer: B

o Watch Video Solution

27. A particle moving in a straight line has velocity-
displacement equation as v = 54/1 + s. Here v is in
ms ! and s in metres. Select the correct alternative.
A. Particle is initially at rest
B. Initially velocity of the particle is 5m /s and the
particle has a constant acceleration of

12.5ms 2

C. Particle moves with a uniform velocity


https://dl.doubtnut.com/l/_AnyAmsCl1W2P
https://dl.doubtnut.com/l/_uGK2pR9kAUwO

D. None of the above

Answer: B

o Watch Video Solution

28. A particle is thrown upwards from ground. It
experiences a constant resistance force which can
produce a retardation of 2ms 2. The ratio of time of

ascent to time of descent is (g = 10ms 2

Al:1

5 2
V3
2

3


https://dl.doubtnut.com/l/_uGK2pR9kAUwO
https://dl.doubtnut.com/l/_r5onAyxOwt4c

Answer: B

° Watch Video Solution

29. A body of mass 10 kg is being acted upon by a
force 3t and an opposing constant force of 32 N. The
initial speed is 10ms . The velocity of body after 5 s
is

A.14.5ms !

B.6.5ms !

C.3.5ms !


https://dl.doubtnut.com/l/_r5onAyxOwt4c
https://dl.doubtnut.com/l/_pdSeXHnePCo4

D.4.5ms !

Answer: B

° Watch Video Solution

30. A stone is thrown vertically upwards. When stone
is at a height half of its maximum height, its speed is
10ms ', then the maximum height attained by the
stoneis (g = 10ms_2)

A.25m

B.10 m

C.15m


https://dl.doubtnut.com/l/_pdSeXHnePCo4
https://dl.doubtnut.com/l/_Ag6BOzoflzcQ

D.20m

Answer: B

o Watch Video Solution

d|v
and o represent? (b) Can

31. (a) What does
dt

these be equal?

o Watch Video Solution

32.The coordinates of a particle moving in x-y plane at

any time t are (2t, tz). Find (a) the trajectory of the


https://dl.doubtnut.com/l/_Ag6BOzoflzcQ
https://dl.doubtnut.com/l/_4M6g0OvAG8eV
https://dl.doubtnut.com/l/_ODXwMpCivHo7

particle, (b) velocity of particle at time t and (c)

acceleration of particle at any time t.

o Watch Video Solution

33. A farmer has to go 500 m due north, 400 m due
east and 200 m due south to reach his field. If he takes
20 min to reach the field.

(a) What distance he has to walk to reach the field ?
(b) What is the displacement from his house to the
field ?

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

walk ?


https://dl.doubtnut.com/l/_ODXwMpCivHo7
https://dl.doubtnut.com/l/_kKHpLwU1tQZ2

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

walk ?

° Watch Video Solution

34. A rocket is fired vertically up from the ground with
a resultant vertical acceleration of 10m /s®. The fuel
is finished in 1 min and it continues to move up. (a)
What is the maximum height reached? (b) Afte2r how
much time from then will the maximum height be

reached?(Take g = 10m/32)

° Watch Video Solution



https://dl.doubtnut.com/l/_kKHpLwU1tQZ2
https://dl.doubtnut.com/l/_FfaMadx6jUkq

35. A particle is projected upwards from the roof of a
tower 60 m high with velocity 20m /s. Find

(a) the average speed and

(b) average velocity of the particle upto an instant

when it strikes the ground. Take g = 10m / s*

° Watch Video Solution

36. A block moves in a straight line with velocity v for
time ty. Then, its velocity becomes 2v for next ¢, time.
Finally, its velocity becomes 3v for time T. If average
velocity during the complete journey was 2. 5 v, then

find T in terms of .

| & |


https://dl.doubtnut.com/l/_WeNn4loCRFgX
https://dl.doubtnut.com/l/_s6LSETubp7z6

[ W Watch Video Solution ]

37. A particle starting from rest has a constant
acceleration of 4m/s® for 4 s. It then retards
uniformly for next 8 s and comes to rest. Find during
the motion of particle (a) average acceleration (b)

average speed and (c) average velocity.

o Watch Video Solution

21
38. A particle moves in a circle of radius R = 25
with constant speed 1m /s. Find,

(a) magnitude of average velocity and

(b) magnitude of average acceleration in 2 s.


https://dl.doubtnut.com/l/_s6LSETubp7z6
https://dl.doubtnut.com/l/_I2hLhlG2QYw0
https://dl.doubtnut.com/l/_3PLFoZv2qkLA

° Watch Video Solution

39. Two particles A and B start moving simultaneously
along the line joining them in the same direction with
acceleration of 1m/s* and 2m /s> and speeds
3m /s and 1m /s respectively. Initially, A is 10 m
behind B. What is the minimum distance between

them?

o Watch Video Solution

40. Two diamonds begin a free fall from rest from the

same height, 1.0 s apart. How long after the first


https://dl.doubtnut.com/l/_3PLFoZv2qkLA
https://dl.doubtnut.com/l/_yjwi0fnMKqTt
https://dl.doubtnut.com/l/_uLfWpm7Yj8aj

diamond begins to fall will the two diamonds be 10 m

apart? Take g = 10m / s°.

° Watch Video Solution

41. Two bodies are projected vertically upwards from
one point with the same initial velocity vy. The
second body is projected tys after the first. How long

after will the bodies meet?

o Watch Video Solution

42. Displacement-time graph of a particle moving in a

straight line is as shown in figure.


https://dl.doubtnut.com/l/_uLfWpm7Yj8aj
https://dl.doubtnut.com/l/_0lAOOWMZdVD3
https://dl.doubtnut.com/l/_322Gv0VL3CJP

Find the sign of velocity and acceleration in regions

oa,ab, bc and cd.

S A c

° Watch Video Solution

43. Velocity-time graph of a particle moving in a
straight line is shown in figure. In the time interval

fromt = 0tot = 14s, find


https://dl.doubtnut.com/l/_322Gv0VL3CJP
https://dl.doubtnut.com/l/_dKZOCwEmeUls

v(m/s) A
201-------

10}---

I . >t(s)
2 4 6 \/ (s)
T ) ks

(a) average velocity and

(b) average speed of the particle.

o Watch Video Solution

44, A person walks up a stalled 15 m long escalator in
90 s. When standing on the same escalator, now
moving, the person is carried up in 60 s. How much

time would it take that person to walk up the moving


https://dl.doubtnut.com/l/_dKZOCwEmeUls
https://dl.doubtnut.com/l/_LV0vDEtE2jBT

escalator? Does the answer depend on the length of

the escalator?

° Watch Video Solution

45. Figure shows the displacement-time graph of a
particle moving in a straight line. Find the signs of
velocity and acceleration of particle at time
t =t and t = ts.

S A



https://dl.doubtnut.com/l/_LV0vDEtE2jBT
https://dl.doubtnut.com/l/_AHZgotpNcI4c

° Watch Video Solution

Subjective

1. Velocity of particle moving along positive x-direction
is v = (40 — 10t)m /s. Heret is in seconds. At time
t = 0, tha x coordinate of particle is zero. Find the
time when the particle is at a distance of 60 m from

origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_AHZgotpNcI4c
https://dl.doubtnut.com/l/_dw3EUzuKms0p

2. Velocity-time graph of a particle moving in a
straight line is shown in figure. Plot the corresponding
displacement-time graph of the particle if at time

t = 0, displacement s = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_cN9IQwVA2bfE

3. velocity-time graph of a particle moving in a straight

line is as shown in figure. At time ¢t = 0, velocity of

the particle is zero. Find

v (m/s) A

(a) average acceleration in a time interval from ¢t = 6s

tot = 12s,

(b) velocity of the particle at ¢ = 14s.

° Watch Video Solution



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

4. A particle is moving in xy planeAt time t = 0,
particle is at (1m,2m) and has velocity
(4% + 63)m/s. At t = 4s, particle reaches at
(6m, 4m) and has velocity (2:&' + 103’)m/3. In the
given time interval, find

(a) average velocity,

(b) average acceleration and

(c) from the given data, can you find average speed?

o Watch Video Solution

5. A stone is dropped from the top of a tower. When it

crosses a point 5 m below the top, another stone is let


https://dl.doubtnut.com/l/_S4Z82jo3A737
https://dl.doubtnut.com/l/_cZEC4q2XlWSr

fall from a point 25 m below the top. Both stones
reach the bottom of the tower simultaneously. Find

the height of the tower. Take g = 10m /s>

o Watch Video Solution

6. A point mass starts moving in a straight line with
constant acceleration. After time t;, the acceleration
changes its sign, remaining the same in magnitude.
Determine the time T from the beginning of motion in

which the point mass returns to the initial position.

° Watch Video Solution



https://dl.doubtnut.com/l/_cZEC4q2XlWSr
https://dl.doubtnut.com/l/_JkwsuNnOxCpt

7. A football is kicked vertically upward from the
ground and a student gazing out of the window sees
it moving upwards past her at 5.00m /s. The window
is 15.0m above the ground. Air resistance may be
ignored. Take g = 10m /s>

(@) How high does the football go above ground?

(b) How much time does it take to go from the ground

to its highest point?

o Watch Video Solution

8. A car moving with constant acceleration covered the

distance between two points 60.0m apart in 6.00s. Its


https://dl.doubtnut.com/l/_542HDSefaKEm
https://dl.doubtnut.com/l/_BVCSfpcfcpt6

speed as it passes the second point was 15.0m / s.

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

(b) What is the acceleration?

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

rest?

o Watch Video Solution

9. A particle moves along the x-direction with constant
acceleration. The displacement, measured from a
convenient position, is 2 m at time ¢ = 0 and is zero
when ¢ = 10s. If the velocity of the particle is
momentary zero when ¢ = 6s, determine the

acceleration a and the velocity vwhen ¢ = 10s.



https://dl.doubtnut.com/l/_BVCSfpcfcpt6
https://dl.doubtnut.com/l/_w59Pq5u5aPBY

l D Watch Video Solution ]

10. At time ¢t = 0, a particle is at (2m, 4m). It starts
moving towards positive x-axis with constant
acceleration 2m/s2 (initial velocity=0). After 2 s, an
additional acceleration of 4m / s? starts acting on the
particle in negative y-direction also. Find after next 2 s.
(a) velocity and

(b) coordinates of particle.

o Watch Video Solution

1. A particle starts from the origin at £ = 0 with a

velocity of 8.03m/s and moves in the x-y plane with a


https://dl.doubtnut.com/l/_w59Pq5u5aPBY
https://dl.doubtnut.com/l/_23SM50BulEz4
https://dl.doubtnut.com/l/_UCKQPunKljtq

constant acceleration of (4.0% + 2.03)m/32. At the
instant the particle's x-coordinate is 29 m, what are
(a) its y-coordinate and

(b) its speed ?

o Watch Video Solution

12. The velocity of a particle moving in a straight line is
decreasing at the rate of 3m/s per metre of
displacement at an instant when the velocity is
10m /s. Determine the acceleration of the particle at

this instant.

° Watch Video Solution



https://dl.doubtnut.com/l/_UCKQPunKljtq
https://dl.doubtnut.com/l/_P4UNFVAoL7OO
https://dl.doubtnut.com/l/_r17o9g1tcCgM

13. A particle moves along a horizontal path, such that
its velocity is given by v = (3t2 — 6t)m /s, wheretis
the time in seconds. If it is initially located at the
origin O, determine the distance travelled by the
particle in time interval from ¢ =0 to ¢ = 3.5s and
the particle's average velocity and average speed

during the same time interval.

° Watch Video Solution

14. A particle travels m a straight line, such that for a

short time 2s <t < 6s, its motion is described by

4
v = (5) /s, where ais in m/s* If v =6m/s.


https://dl.doubtnut.com/l/_r17o9g1tcCgM
https://dl.doubtnut.com/l/_fFxK4hL4qQEf

when t = 2s, determine the particle's acceleration

when t = 3s.

° Watch Video Solution

15. If the velocity v of a particle moving along a
straight line decreases linearly with its displacement
from 20m /s to a value approaching zero at
s = 30m, determine the acceleration of the particle

when s = 15m.

° Watch Video Solution



https://dl.doubtnut.com/l/_fFxK4hL4qQEf
https://dl.doubtnut.com/l/_685tiHQZCbu2

16. Velocity-time graph of a particle moving in a
straight line is shown in figure. At time
t =0,s = — 10m. Plot corresponding a-t and s-t

graphs.

v (m/s) A

! . 6 8: 10 > t(s)

o Watch Video Solution

17. A particle of mass m is released from a certain

height h with zero initial velocity. It strikes the ground


https://dl.doubtnut.com/l/_IMvDzRjI14N7
https://dl.doubtnut.com/l/_C9227g9jFqpv

elastlcally (direction of its velocity is reversed but
magnitude remains the same). Plot the graph between
its kinetic energy and time till it returns to its initial

position.

° Watch Video Solution

18. A ball is dropped from a height of 80 m on a floor.
At each collision, the ball loses half of its speed. Plot
the speed-time graph and velocity-time graph of its
motion till two collisions With the floor. [Take

g = 10m /s*]

° Watch Video Solution



https://dl.doubtnut.com/l/_C9227g9jFqpv
https://dl.doubtnut.com/l/_Em4kR5zZRu89
https://dl.doubtnut.com/l/_lmciEJfsDjBB

19. Figure shows the acceleration-time graph of a
particle moving along a straight line. After what time

the particle acquires its initial velocity?
a (m/s?)
A

2

o Watch Video Solution



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

20. Velocity-time graph of a particle moving in a
straight line is shown in figure. At time t = 0,
displacement of the particle from mean position is 10

m. Find

v (m/s) A

(a) acceleration of particleatt = 1s, 3s and 9s.

(b) position of particle from mean position at
t = 10s.

(c) write down s-t equation for time interval (i)

0<t<2s(ii)d4s <t < 8s

I o Watch Video Solution


https://dl.doubtnut.com/l/_RdrwGLp1d3rW

21. Two particles 1 and 2 are thrown in the directions
shown in figure simultaneously with velocities
5m /s and 20m /s. Initially, particle 1is at height 20
m from the ground. Taking upwards as the positive

direction, find

5 m/s

20m T +Ve
20 m/s

(a) acceleration of 1 with respect to 2


https://dl.doubtnut.com/l/_RdrwGLp1d3rW
https://dl.doubtnut.com/l/_DFRO0wAsMFuk

(b) initial velocity of with respect to 1
(c) velocity of 1 with respect to 2 after time ¢t = 35

(d) time when the particles will collide.

° Watch Video Solution

22. A ball is thrown vertically upward from the 12 m
level with an initial velocity of 18m /s. At the same
instant an open platform elevator passes the 5 m
level, moving upward with a constant velocity of
2m /s. Determine (g = 9.8m /s?)

(a) when and where the ball will meet the elevator,

(b) the relative velocity of the ball with respect to the

elevator when the ball hits the elevator.



https://dl.doubtnut.com/l/_DFRO0wAsMFuk
https://dl.doubtnut.com/l/_eT0XUhP8Okz0

l €Y Watch Video Solution ]

23. An automobile and a truck start from rest at the
same instant, with the automobile initially at some
distance behind the truck. The truck has a constant
acceleration of 2.2m /s® and the automobile has an
acceleration of 3.5m /s?. The automobile overtakes
the truck when it (truck) has moved 60 m.

(a) How much time does it take the automobile to
overtake the truck ?

(b) How far was the automobile behind the truck
initially ?

(c) What is the speed of each during overtaking ?

o Watch Video Solution



https://dl.doubtnut.com/l/_eT0XUhP8Okz0
https://dl.doubtnut.com/l/_l67DPL1h3iD7

24. Given |V,r| = 4m /s = magnitude of velocity of
boatman with respect to river, v, = 2m /s in the
directior shown. Boatman wants to reach from point A

to point B. At what angle 8 should he row his boat ?

° Watch Video Solution



https://dl.doubtnut.com/l/_l67DPL1h3iD7
https://dl.doubtnut.com/l/_njcb59k8KOr1

25. An aeroplane has to go from a point P to another
point Q, 1000 km away due north. Wind is blowing due
east at a speed of 200km / h. The air speed of plane is
500km / h.

(a) Find the direction in which the pilot should head
the plane to reach the point Q.

(b) Find the time taken by the plane to go from P to Q.

° Watch Video Solution

26. A train stopping at two stations 4 km apart takes 4
min on the journey from one of the station to the

other. Assuming that it first accelerates with a uniform


https://dl.doubtnut.com/l/_u0jL7IpzN9se
https://dl.doubtnut.com/l/_czSyT97a4vKc

acceleration x and then that of uniform retardation vy,

1 1
prove that — + — = 2.
z Yy

o Watch Video Solution

27.When a man moves down the inclined plane with a

constant speed 5ms ! which makes an angle of 37°

with the horizontal, he finds that the rain is falling

vertically downward. When he moves up the same

inclined plane with the same speed, he finds that the
: (7 :

rain makes an angle 6 = tan 3 with the

horizontal. The speed of the rain is

A. /116ms !


https://dl.doubtnut.com/l/_czSyT97a4vKc
https://dl.doubtnut.com/l/_snNWmA75xY7y

B. /32ms !
C.5ms !

D. \/7_377’1,8_1

Answer: A::B

° Watch Video Solution

d
28. Equation of motion of a body is d—: = —4v + 8,
where v is the velocity in ms ™! and t is the time in

second. Initial velocity of the particle was zero. Then,

A. the initial rate of change of acceleration of the

particle is 8ms 2


https://dl.doubtnut.com/l/_snNWmA75xY7y
https://dl.doubtnut.com/l/_tU7Ksva79vDC

B. the terminal speed is 2ms ~*

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

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

Answer: B

° Watch Video Solution

29. Two particles A and B are placed in gravity free
space at (0,0,0)m and (30,0,0)m respectively.
Particle A is projected with a velocity
(5% + 103 + 51%)ms_1, while particle B is projected
with a velocity (10% + 55 + 51%)ms_1 simultaneously.

Then,


https://dl.doubtnut.com/l/_tU7Ksva79vDC
https://dl.doubtnut.com/l/_8vGgZt5wP4wz

A. they will collide at (10, 20, 10)m
B. they will collide at (10, 10, 10)m
C. they will never collide

D. they will collide at 2 s

Answer: C

° Watch Video Solution

30. Velocity of the river with respect to ground is given
by vg. Width of the river is d. A swimmer swims (with
respect to water) perpendicular to the current with

acceleration a = 2t (where t is time) starting from


https://dl.doubtnut.com/l/_8vGgZt5wP4wz
https://dl.doubtnut.com/l/_msKeepdlCWxf

rest from the origin O at £t = 0. The equation of

trajectory of the path followed by the swimmer is

Y
A
A — Vp
d
Y o
0
A z’
Yy = —
3vg
By = =
2’0(2)
x
Cy=—

Vo
T
D.y = \/—
%)

Answer: A


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

° Watch Video Solution

31. The relation between time t and displacement x is
t = ax® + Bz, where a and 8 are constants. The
retardation is

A. 200°

B. 28v°

C. 2a8v°

D. 23%¢®

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_msKeepdlCWxf
https://dl.doubtnut.com/l/_UpLo04EnAN9Z

32. A street car moves rectilinearly from station A to
the next station B (from rest to rest) with an
acceleration varying according to the law
f = a — bx, where a and b are constants and x is the
distance from station A. The distance between the two

stations and the maximum velocity are

Aa:—2£v .
* - b) max -~ \/E
a a
B.x = Eb,vmax = 3
b
Czx = 2b,vmax = —
2 \/a
Daz—gv __\/5
* - b, max -~ b

Answer: A



https://dl.doubtnut.com/l/_UpLo04EnAN9Z
https://dl.doubtnut.com/l/_07z5uIgDOlWy

\ ° Watch Video Solution

33. A particle of mass m moves on positive x-axis under
the influence of force acting towards the origin given
by —kz?i. If the particle starts from rest at z = a,

the speed it will attain when it crosses the origin is
k
N <¢_)
ma
k
()
ma

()

D. None of these

Answer: D

| e |


https://dl.doubtnut.com/l/_07z5uIgDOlWy
https://dl.doubtnut.com/l/_OB5a79uEykzq

l & Watch Video Solution ]

34. A partial along a straight line whose velocity-
displacement graph is as shown in the figure. What is
the magnitude of acceleration when displacement is 3

m ?

: 60")-

>3
Im

A.4,/3ms 2


https://dl.doubtnut.com/l/_OB5a79uEykzq
https://dl.doubtnut.com/l/_L4FQvXmVPShH

Answer: A

° Watch Video Solution

35. A particle is falling freely under gravity. In first t
second it covers distance x; and in the next t second,

it covers distance x4, then tis given by

o — &
A (221
g
o + T
B, /2171
g


https://dl.doubtnut.com/l/_L4FQvXmVPShH
https://dl.doubtnut.com/l/_nW9CnPPdoCaF

Answer: A

o Watch Video Solution

36. A rod AB is shown in figure. End A of the rod is
fixed on the ground. Block is moving with velocity

2ms ! towards right. The velocity of end B of rod at


https://dl.doubtnut.com/l/_nW9CnPPdoCaF
https://dl.doubtnut.com/l/_yVTcJwKcaegL

the instant shown in figure is

B
v=2ms

A \/§ms_1
B.2ms
C. 2\/§ms_1

D.4ms !

Answer: D

° Watch Video Solution



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

37. A thief in a stolen car passes through a police
check post at his top speed of 90kmh~!. A
motorcycle cop, reacting after 2 s, accelerates from
rest at 5ms 2. His top speed being 108kmh ~'. Find
the maximum separation between policemen and

thief.

A.112.5m
B.115m (c) 116.5 m (1) None of these
C.116.5m

D. None of these

Answer: A

[ ° WA _ L vl e~_ .. ]



https://dl.doubtnut.com/l/_xIkRI7LxNNVx

L vvallll VIUCO O0IULIVII J

38. Anoop (A) hits a ball along the ground with a

speed u in a direction which makes an angle 30° with

the line joining him and the fielder Babul (B). Babul
: : 2u

runs to intercept the ball With a speed 3 At What

angle theta should he run to intercept the ball ?

A B
30° 0

u

2u/3

Asin " | —

2

-1

B. -

sin _3]


https://dl.doubtnut.com/l/_xIkRI7LxNNVx
https://dl.doubtnut.com/l/_vmoBDrp1ssdk

C.sin~

D.sin "~

Answer: C

o Watch Video Solution

39. A car is travelling on a straight road. The maximum

1

velocity the car Can attain is 2dms ™ . The maximum

acceleration and deceleration it can attain are 1ms 2

2

and 4ms ™~ respectively. The shortest time the car

takes from rest to rest in a distance of 200 m is,

A.22.4s (b)30s (c)11.2s(d) 5.6 s


https://dl.doubtnut.com/l/_vmoBDrp1ssdk
https://dl.doubtnut.com/l/_UHp2ma3onAfG

B. 30s

C.11.2s

D. 5.6s

Answer: A

° Watch Video Solution

40. A car is travelling on a road. The maximum velocity

1

the car can attain is 24ms - and the maximum

deceleration is 4ms 2.

If car starts from rest and
comes to rest after travelling 1032m in the shortest

time of 56 s, the maximum acceleration that the car

can attain is


https://dl.doubtnut.com/l/_UHp2ma3onAfG
https://dl.doubtnut.com/l/_6WgqyVlnLuh3

A. 6ms 2

B.1.2ms 2

C.12ms 2

D. 3.6ms 2

Answer: B

° Watch Video Solution

41. Two particles are moving along two long straight
lines, in the same plane with same speed equal to
20cm / s. The angle between the two linse is 60° and

their intersection point isO. At a certain moment, the


https://dl.doubtnut.com/l/_6WgqyVlnLuh3
https://dl.doubtnut.com/l/_2nXa356NtwUh

two particles are located at distances 3m and 4m from
O and are moving twowards O. Subsequently, the
shortest distance between them will be

A. 50cm

B. 40+/2cm

C.504/2cm

D. 50,/3cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2nXa356NtwUh

42. A particle having a velocity v =v; at t =0 is
decelerated at the rate |a| = a\/v, where o is a

positive constant.

23,

@

A.The particle comes to rest at t =
B. The particle will come to rest at infinity

C.The distance travelled by the particle before

2U3/2

coming to rest is
o

D. The distance travelled by the particle before

2@3/2

coming to rest is 3
o

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_fzpCJfC9Q8kQ

43. At time ¢t = 0, a car moving along a straight line

1

has a velocity of 16ms ~. It slows down with an

acceleration of —0.5tms_2, where t is in second.

Mark the correct statement (s).
A. The direction of velocity changes at t = 8s
B. The distance travelled in 4 s is approximately
58.67 m
C. The distance travelled by the particle in 10 s is
94 m

D. The speed of particle at ¢ = 10's is 9ms !


https://dl.doubtnut.com/l/_fzpCJfC9Q8kQ
https://dl.doubtnut.com/l/_lHxYTIWgqFGC

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

° Watch Video Solution

44. An object moves with constant acceleration a.

Which of the following expressions are also constant?

d|v|
A —
dt
dv
| dt
d('uz)
dt
()

dt

B

D.

Answer: B

| & |


https://dl.doubtnut.com/l/_lHxYTIWgqFGC
https://dl.doubtnut.com/l/_ZHQgcggWKXQb

[ W Watch Video Solution ]

45. Ship A is located 4 km north and 3 km east of ship
B. Ship A has a velocity of 20kmh ™! towards the
south and ship B is moving at 40kmh ~ ! in a direction
37° north of east. X and Y-axes are along east and

north directions, respectively

A.Velocity of A  relative to B is
( 327 - 443)km/h

B. Position of A relative to B as a function of time is
given by 745 = [(3 —32t)7 + (4 — 44t)3] km

C. Velocity of A relative to B is (322 _ 443) k%


https://dl.doubtnut.com/l/_ZHQgcggWKXQb
https://dl.doubtnut.com/l/_aIsdqYPMB27J

D. Position of A relative to B as a function of time is

given by (32t7? — 44t3'> km

Answer: A::B

o Watch Video Solution

46. Starting from rest a particle is first accelerated for
time t; with constant acceleration a; and then stops
in time t5 with constant retardation ay. Let v; be the
average velocity in this case and s; the total
displacement. In the second case it is accelerating for
the same time t; with constant acceleration 2a; and

come to rest with constant retardation as in time 3.


https://dl.doubtnut.com/l/_aIsdqYPMB27J
https://dl.doubtnut.com/l/_GsQjolQvw5v3

If v9 is the average velocity in this case and s, the

total displacement, then

A. V9 — 2’01

B.2v; < vy < 4u;

C. S9 — 281

D. 281 < 89 < 481

Answer: A::D

o Watch Video Solution

47. A particle is moving along a straight line. The

displacement of the particle becomes zero in a certain


https://dl.doubtnut.com/l/_GsQjolQvw5v3
https://dl.doubtnut.com/l/_xndmOjxAd0gL

time (¢t > 0). The perticle does not undergo any
collision.
A.The acceleration of the particle may be zero
always
B. The acceleration of the particle may be zero
uniform
C. The velocity of the particle must be zero at some
instant
D. The acceleration of the particle must change its

direction

Answer: B::C

& ]


https://dl.doubtnut.com/l/_xndmOjxAd0gL

| ¥ Vvatch video Solution |

48. A particle is resting over a smooth horizontal floor.
At t =0, a horizontal force starts acting on it.
Magnitude of the force increases with time according
to law F' = at, Where alpha is a positive constant.

From figure, which of the following statements are

YA

o) > X

correct ?


https://dl.doubtnut.com/l/_xndmOjxAd0gL
https://dl.doubtnut.com/l/_7OKeoZwKS9qM

A. Curve 1 can be the plot of acceleration against

time

B. Curve 2 can be the plot of velocity against time

C.Curve 2 can be the plot of velocity against

acceleration

D. Curve 1 can be the plot of displacement against

time

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_7OKeoZwKS9qM

49. A train starts from rest at § = 0 and is subjected
to an acceleration as shown in figure. Then,
a (ms™2)

6

30 —-S (m)

A.velocity at the end of 10 m displacement is
20ms !

B. velocity of the train at S = 10m is 10ms ~*


https://dl.doubtnut.com/l/_o6H3EfzQKYlW

C.The maximum velocity attained by train is
V/180ms 1
D. The maximum velocity attained by the train is 15

ms”-1

Answer: B::C

o Watch Video Solution

50. For a moving particle, which of the following
options may be correct? Here, V,, is average velocity

and v,, the average speed.

A V| < vgy


https://dl.doubtnut.com/l/_o6H3EfzQKYlW
https://dl.doubtnut.com/l/_2jtToXiVgAXt

B. [Vi| > v
C.V,, = 0but vy # 0

D.V,, # Obutv,, =0

Answer: A::C

° Watch Video Solution

More Than One Correct

1. Identify the correct graph represeriting the motion

of a particle along a straight line With constant

acceleration with zero initial velocity.


https://dl.doubtnut.com/l/_2jtToXiVgAXt
https://dl.doubtnut.com/l/_nqdPpNzhWu09

A&

B. s

o

D. s

Answer: A::D

o Watch Video Solution

2. A man who can swim at a velocity v relative to water

wants to cross a river of width b, flowing with a speed


https://dl.doubtnut.com/l/_nqdPpNzhWu09
https://dl.doubtnut.com/l/_ipL7GRjAY24Q

A. (a)The minimum time in which he can cross the

.. b
river is —
v

B. (b)He can reach a point exactly opposite on the

b

bankin timet = ———— if v > u
2 — 42
C. (c)He cannot reach a point exactly opposite on
the bankifu > v

D. (d)He cannot reach a point exactly opposite on

the bankifv > u

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_ipL7GRjAY24Q
https://dl.doubtnut.com/l/_f8yX2T7ltJiH

3. The figure shows the velocity (v) of a particle plotted

against time ().

f

4

A.The particle changes its direction of motion at

some point.

B.The acceleration of the particle remains

constant

C. The displacement of the particle is zero


https://dl.doubtnut.com/l/_f8yX2T7ltJiH

D. The initial and final speeds of the particle are

the same

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

o Watch Video Solution

4. The speed of a train increases at a constant rate o
from zero to v and then remains constant for an
interval and finally decreases to zero at a constant
rate 8. The total distance travelled by the train is I.

The time taken to complete the journey is t. Then,

~ Ua+B)
=~

At


https://dl.doubtnut.com/l/_f8yX2T7ltJiH
https://dl.doubtnut.com/l/_nDTzNBgCwnkb

L 2lap
C.tis minimum when v =

a—p

.. 2lap
D.t is minimum when v =

a+ B

Answer: B::D

° Watch Video Solution

5. A particle moves in x-y plane and at time t is at the
point (tz, — 2t), then which of the following is/are

correct?

A.Att = 0, particle is moving parallel to y-axis


https://dl.doubtnut.com/l/_nDTzNBgCwnkb
https://dl.doubtnut.com/l/_77LOHEdfgXXd

B.At ¢ = 0, direction of velocity and acceleration

are perpendicular

/2
CAtt = 3 particle is moving parallel to x-axis

D.Att = 0, particle is at rest

Answer: A::B::C

° Watch Video Solution

6. A car is moving with uniform acceleration along a
straight line between two stops X and Y. Its speed at X

and Yare2ms ! and 14ms !, Then

A. its speed at mid-point of XY is 10ms


https://dl.doubtnut.com/l/_77LOHEdfgXXd
https://dl.doubtnut.com/l/_JVwmg5CZRG9r

B. its speed at a point A such that XA: AY = 1:3
is bms !

C. the time to go from X to the mid-point of XY is
double of that to go from mid-point to Y

D. the distance travelled in first half of the total

time is half of the distance travelled in the

second half of the time

Answer: A::C

° Watch Video Solution

Comprehension



https://dl.doubtnut.com/l/_JVwmg5CZRG9r

1. An elevator without a ceiling is ascending up with an
acceleration of 5ms 2. A boy on the elevator shoots
a ball in vertical upward direction from a height of 2 m
above the floor of elevator. At this instant the elevator
is moving up with a velocity of 10ms ! and floor of
the elevator is at a height of 50 m from the ground.
The initial speed of the ball is 15ms ! with respect to
the elevator. Consider the duration for which the ball
strikes the floor of elevator in answering following
questions. (g = 1Oms_2)

1. The time in which the ball strikes the floor of

elevator is given by

A.213s


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

B.20s

C.10s

D.3.12s

Answer: A

° Watch Video Solution

2. An elevator without a ceiling is ascending up with

an acceleration of 5ms 2.

A boy on the elevator
shoots a ball in vertical upward direction from a
height of 2 m above the floor of elevator. At this

instant the elevator is moving up with a velocity of

10ms ! and floor of the elevator is at a height of 50


https://dl.doubtnut.com/l/_HsfwuxuomITx
https://dl.doubtnut.com/l/_BfYUnHmpgTdV

m from the ground. The initial speed of the ball is
15ms 1 with respect to the elevator. Consider the
duration for which the ball strikes the floor of elevator
in answering following questions. (g = 10ms ~?)

2. The maximum height reached by ball, as measured

from the ground would be

A.73.65m
B.116.25 m
C.82.56m

D.63.25m

Answer: C

o Watch Video Solution



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

3. An elevator without a ceiling is ascending up with

an acceleration of 5ms 2.

A boy on the elevator
shoots a ball in vertical upward direction from a
height of 2 m above the floor of elevator. At this
instant the elevator is moving up with a velocity of
10ms 1 and floor of the elevator is at a height of 50
m from the ground. The initial speed of the ball is

15ms !

with respect to the elevator. Consider the
duration for which the ball strikes the floor of elevator
in answering following questions. (g = 10ms ~2)

3. Displacement of ball with respect to ground during

its night would be

A.16.25m


https://dl.doubtnut.com/l/_BfYUnHmpgTdV
https://dl.doubtnut.com/l/_7rwXYZq8Nn44

B.8.76 m

C.20.24 m

D.30.56 m

Answer: D

° Watch Video Solution

4. An elevator without a ceiling is ascending up with

an acceleration of 5ms 2.

A boy on the elevator
shoots a ball in vertical upward direction from a
height of 2 m above the floor of elevator. At this

instant the elevator is moving up with a velocity of

10ms ! and floor of the elevator is at a height of 50


https://dl.doubtnut.com/l/_7rwXYZq8Nn44
https://dl.doubtnut.com/l/_qWl9D9WqUU0u

m from the ground. The initial speed of the ball is
15ms 1 with respect to the elevator. Consider the
duration for which the ball strikes the floor of elevator
in answering following questions. (g = 10ms ~?)
4. The maximum separation between the floor of
elevator and the ball during its flight would be

A 12m

B.15m

C.95m

D.75m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qWl9D9WqUU0u

5. A situation is shown in which two objects A and B
start their motion from same point in same direction.
The graph of their velocities against time is drawn.
uyq and ug are the initial velocities of A and B
respectively. T is the time at which their velocities
become equal after start of motion. You cannot use
the data of one question while solving another
question of the same set. So all the questions are
independent of each other.

5. If the value of T is 4 s, then the time after which A


https://dl.doubtnut.com/l/_qWl9D9WqUU0u
https://dl.doubtnut.com/l/_4TReHsMzYgoR

will meet B is

Velocity of A_-7

Velocity of B

A.12s

B.6s

C.8s

D. data insufficient

Answer: C

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_4TReHsMzYgoR

6. A situation is shown in which two objects A and B
start their motion from same point in same direction.
The graph of their velocities against time is drawn.
uy4 and ug are the initial velocities of A and B
respectively. T is the time at which their velocities
become equal after start of motion. You cannot use
the data of one question while solving another
question of the same set. So all the questions are
independent of each other.

6. Let v4 and vg be the velocities of the particles A
and B respectively at the moment A and B meet after

start of the motion. If


https://dl.doubtnut.com/l/_4TReHsMzYgoR
https://dl.doubtnut.com/l/_i4FPtQMn9FnX

ug = 5ms ! and ug = 15ms 1, then the

magnitude of the difference of velocities v4 and vgis

Velocity of A_-7

Velocity of B

A 5ms !

B.10ms !

C.15ms !

D. data insufficient

Answer: B


https://dl.doubtnut.com/l/_i4FPtQMn9FnX

o Watch Video Solution

7. A situation is shown in which two objects A and B
start their motion from same point in same direction.
The graph of their velocities against time is drawn.
u4 and ug are the initial velocities of A and B
respectively. T is the time at which their velocities
become equal after start of motion. You cannot use
the data of one question while solving another
question of the same set. So all the questions are
independent of each other.

7. After 10 s of the start of motion of both objects A
and B, find the value of velocity of A Iif

1

uy = 6bms ,up = 12ms ! and at T velocity of A is


https://dl.doubtnut.com/l/_i4FPtQMn9FnX
https://dl.doubtnut.com/l/_ij1ApENBTnr0

8ns ! and T = 4s

Velocity of A~

Velocity of B

A 12ms !

B.10ms !

C.15ms !

D. None of these

Answer: D

[ o Watch Video Solution


https://dl.doubtnut.com/l/_ij1ApENBTnr0

Subjective Questions

1. To test the quality of a tennis ball, you drop it onto
the floor from a height of 4.00 m. It rebounds to a
height of 2.00 m. If the ball is in contact with the floor
for 12.0 ms, what is its average acceleration during

that contact? Take g = 98m / s°.

° Watch Video Solution

2. The acceleration-displacement graph of a particle

moving in a straight line is as shown in figure, initial


https://dl.doubtnut.com/l/_ij1ApENBTnr0
https://dl.doubtnut.com/l/_bizugDd8Hg9M
https://dl.doubtnut.com/l/_FTRuASEBBsSE

velocity of particle is zero. Find the velocity of the

particle when displacement of the particle is s = 12m.

a (m/s2)A

| . |

o Watch Video Solution

3. At the initial moment three points A, B and C are on
a horizontal straight line at equal distances from one
another. Point A begins to move vertically upward with
a constant velocity v and point C vertically downward

without any initial velocity but with a constant


https://dl.doubtnut.com/l/_FTRuASEBBsSE
https://dl.doubtnut.com/l/_M4jn59uscRYm

acceleration a. How should point B move vertically for
all the three points to be constantly on one straight

line. The points begin to move simultaneously.

° Watch Video Solution

4. A particle moves in a straight line with constant
acceleration a. The displacements of particle from
origin in times ty,ty and t3ares;, sy and sj3
respectively. If times are in AP with common difference

d and displacements are in GP, then prove that

(V51 — v/55)
d2

o Watch Video Solution



https://dl.doubtnut.com/l/_M4jn59uscRYm
https://dl.doubtnut.com/l/_JRffLNLRr7Wy

5. A car is to be hoisted by elevator to the fourth floor
of a parking garage, which is 14 m above the ground. If
the elevator can have maximum acceleration of
0.2m /s®> and maximum deceleration of 0.1m /s* and
can reach a maximum speed of 2.5 m//s, determine the
shortest time to make the lift, starting from rest and

ending at rest.

° Watch Video Solution

6. To stop a car, first you require a certain reaction
time to begin braking, then the car slows under the

constant braking deceleration. Suppose that the total


https://dl.doubtnut.com/l/_DWmdmnI6i2bz
https://dl.doubtnut.com/l/_qf9YwNSV0u6y

distance moved by your car during these two phases
is 56.7 m when its initial Speed is 80.5 km//h and 24 .4
m when its initial speed in 48.3 km//h. What are

(a) your reaction time and

(b) the magnitude or the deceleration?

o Watch Video Solution

7. An elevator without a ceiling is ascending with a
constant speed of 10 m//s. A boy on the elevator
shoots a ball directly upward, from a height of 2.0 m
above the elevator floor. At this time the elevator floor
is 28 m above the ground. The initial speed of the ball

with respect to the elevator is 20 m//s. (Take


https://dl.doubtnut.com/l/_qf9YwNSV0u6y
https://dl.doubtnut.com/l/_PbVWevgh8g2I

g= 9.8m/s2)

(a) What maximum height above the ground does the
ball reach?

(b) How long does the ball take to return to the

elevator floor?

° Watch Video Solution

8. A particle moves along a straight line and its
velocity depends on time as v = 3t — t2. Here, v is in
m /s and t in second. Find

(a) average velocity and

(b) average speed for first five seconds.

o Watch Video Solution



https://dl.doubtnut.com/l/_PbVWevgh8g2I
https://dl.doubtnut.com/l/_xLhue0oB92oj

9. The acceleration of particle varies with time as

9

a (m/s?) 1

> 1 (S)

shown.
(a) Find an expression for velocity in terms of t.

(b) Calculate the displacement of the particle in the
interval fromt = 2s tot = 4s. Assume that v = 0 at

t=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_xLhue0oB92oj
https://dl.doubtnut.com/l/_kS5X8o9Cbhim

10. A man wishes to cross a river of width 120 m by a
motorboat. His rowing speed in still water is 3m /s
and his maximum walking speed is 1m /s. The river
flows with velocity of 4m / s.

(a) Find the path which he should take to get to the
point directly opposite to his starting point in the
shortest time.

(b) Also, find the time which he takes to reach his

destination.

o Watch Video Solution



https://dl.doubtnut.com/l/_YoBjjIv1fz4e

11. The current velocity of river grows in proportion to
the distance from its bank and reaches the maximum
value vy in the middle. Near the banks the velocity is
zero. A boat is moving along the river in such a
manner that the boatman rows his boat always
perpendicular to the current. The speed of the boat in
still water is u. Find the distance through which the
boat crossing the river will be carried away by the
current, if the width of the river is c. Also determine

the trajectory of the boat.

° Watch Video Solution



https://dl.doubtnut.com/l/_dQ1LgL9LKIaT

12. 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 the a-s

>

v (m/s) 4

5O [----------= =
40f-----

> 5 (m)
graph 100 200

° Watch Video Solution

13. A river of width a with straight parallel banks flows

due north with speed u. The points O and A are on


https://dl.doubtnut.com/l/_dNNDhhGVvx4h
https://dl.doubtnut.com/l/_BJjBUrFpQkda

opposite banks and A is due east of O. Coordinate axes
O, and O, are taken in the east and north directions
respectively. A boat, whose speed is v relative to water,
starts from O and crosses the river. If the boat is
steered due east and u varies  with
v .
zas:u = x(a — ) —. Find
a2
(a) equation of trajectory of the boat,
(b) time taken to cross the river,
(c) absolute velocity of boatman when he reaches the
opposite bank,
(d) the displacement of boatman when he reaches the

opposite bank from the initial position.

o Watch Video Solution



https://dl.doubtnut.com/l/_BJjBUrFpQkda
https://dl.doubtnut.com/l/_Ko64tsWAkhpf

14. A river of width w is flowing with a uniform velocity
v. A boat starts moving from point P also With velocity
v relative to the river. The direction of resultant
velocity is always perpendicular to the line joining
boat and the fixed point R. Point Q is on the opposite
side of the river. P, Q and R are in a straight line. If
PQ = QR = w, find (a) the trajectory of the boat, (b)

the drifting of the boat and (c) the time taken by the


https://dl.doubtnut.com/l/_Ko64tsWAkhpf

boat to Cross the

P

river.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ko64tsWAkhpf

15. The v-s graph describing the motion of a
motorcycle is shown in figure. Construct the a-s graph
of the motion and determine the time needed for the

motorcycle to reach the position s = 120m. Given In

s(m)

60 120

° Watch Video Solution



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

16. The jet plane starts from rest at s =0 and is
subjected to the acceleration shown. Determine the

speed of the plane when it has travelled 60 m.
a (m/s®)

22.5

— s(m)

150

o Watch Video Solution

17. A particle leaves the origin with an initial velodty
v = (3.00%)m/3 and a constant acceleration

a = ( — 1.007 — 0.5003>m/32. When the particle


https://dl.doubtnut.com/l/_e2kF05XTEnl8
https://dl.doubtnut.com/l/_izlMWgB3MpgN

reaches its maximum x coordinate, what are

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

° Watch Video Solution

18. The Speed Of a particle moving in a plane is equal

to the magnitude of its instantaneous velocity,

v=| vl =,/vi+ .

(@) Show that the rate of change of the speed is

dv V,Qyp + VyQy

dt /’U:% + ’012/

(b) Show that the rate of change of speed can be

dv .
expressed as 7 is equal toa; the component of a

that is parallelto v.

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_izlMWgB3MpgN
https://dl.doubtnut.com/l/_zvEY375zUQPb

19. A man with some passengers in his boat, starts
perpendicular to flow of river 200 m wide and flowing
with 2m /s. Speed of boat in still water is 4m /s.
When he reaches half the width of river the
passengers asked him that they want to reach the just
opposite end from where they have started.

(a) Find the direction due which he must row to reach
the required end.

(b) How many times more time, it would take to that if

he would have denied the passengers?

° View Text Solution



https://dl.doubtnut.com/l/_zvEY375zUQPb
https://dl.doubtnut.com/l/_ggGqvtIvqMYI
https://dl.doubtnut.com/l/_GUCl99I0HNd3

20. A child in danger of drowning in a river is being
carried downstream by a current that flows uniformly
at a speed of 2.5km /h. The child is 0.6 km from
shore and 0.8 km upstream of a boat landing when a
rescue boat sets out. If the boat proceeds at its
maximum speed of 20km / h with respect to the water,
what angle does the boat velocity v make with the

shore? How long will it take boat to reach the child?

o Watch Video Solution

21. A launch plies between two points A and B on the
opposite banks of a river always following the line AB.

The distance S between points and B is 1200 m. The


https://dl.doubtnut.com/l/_GUCl99I0HNd3
https://dl.doubtnut.com/l/_kizGUfj8rsGX

velocity of the river current v = 1.9m /s is constant
over the entire width of the river. The line AB makes an
angle a = 60° with the direction of the current. With
what velocity u and at what angle beta to the line AB
should the launch move to cover the distance AB and
backin atime?¢ = 5 min ? The angle beta remains the

same during the passage from A to B and from B to A.

8

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_kizGUfj8rsGX

22. The slopes of wind screen of two cars are

a; = 30° and as; = 15° respectively. At what ratio

(% . . ) )
i of the velocities of the cars will their drivers see
V2

the hail stones bounced back by the wind screen on

their cars in vertical direction? Assume hail stones fall

vertically downwards and collisions to be elastic.

° Watch Video Solution

23. A projectile of mass m is fired into a liquid at an
angle 6, with an initial velocity vy as shown. If the

liquid develops a frictional or drag resistance on the


https://dl.doubtnut.com/l/_kizGUfj8rsGX
https://dl.doubtnut.com/l/_PcpWklkWQiWa
https://dl.doubtnut.com/l/_dvngdZxRkkSo

projectile which is proportional to its velocity, i. e.
F = — kv where k is a positive constant, determine
the x and y components of its velocity at any instant.

Also find the maximum distance x ., that it travels?

° Watch Video Solution



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

24. A man in a boat crosses a river from point A. If he
rows perpendicular to the banks he reaches point C
(BC = 120m) in 10 min. If the man heads at a certain
angle o to the straight line AB (AB is perpendicular to
the banks) against the current he reaches point B in
12.5 min. Find the width of the river w, the rowing
velocity u, the speed of the river current v and the
angle a. Assume the velocity of the boat relative to

water to be constant and the same magnitude in both


https://dl.doubtnut.com/l/_6cDyTjruLXaB

cases.

<
e —>

° Watch Video Solution

SCQ TYPE

1. A ball is hit by a batsman at an angle of 37° as

shown in figure. The man standing at P should run at


https://dl.doubtnut.com/l/_6cDyTjruLXaB
https://dl.doubtnut.com/l/_dXk8R5HJE0DO

what minimum velocity so that he catches the ball
before it strikes the ground. Assume that height of
man is negligible in comparison to maximum height of

projectile.

u=15ms-!

37°  &man
A P
- Om

A 3ms !

B.5ms

C.9ns !

D.12ms !


https://dl.doubtnut.com/l/_dXk8R5HJE0DO

Answer: B

o Watch Video Solution

2. A particle is projected from the ground with an
initial velocity of 20m /s at an angle of 30° with
horizontal. The magnitude of change in velocity in a
time interval fromt =0tot = 0.5s (g = 1Om/32)
A.5m /s
B.2.5m /s

C.2m/s

D.4m /s


https://dl.doubtnut.com/l/_dXk8R5HJE0DO
https://dl.doubtnut.com/l/_lbs3tWPRASSU

Answer: A

o Watch Video Solution

3. A particle is projected from the ground at an angle
30° with the horizontal with an initial speed 20ms .
After how much time will the velocity vector of

projectile be perpendicular to the initial velocity ? [in

second].
A.u/(gsin@)
B.u /(gcos6)

c.o—2

gsinf


https://dl.doubtnut.com/l/_lbs3tWPRASSU
https://dl.doubtnut.com/l/_sypY1zrrXFTk

D.2u tan@

Answer: A

o Watch Video Solution

4.1n projectile motion, the modulus of rate of change

of speed

A.is constant

B. first increases then decreases

C. first decreases then increases

D. none of the above


https://dl.doubtnut.com/l/_sypY1zrrXFTk
https://dl.doubtnut.com/l/_j72wnwgEejc7

Answer: C

o Watch Video Solution

5. A particle of mass m is projected from the ground
with initial linear momentum p (magnitude) such that
to have maximum possible range, its minimum kinetic
energy will be

AL
B. p2

m
2
c. =
m

D. None of the these


https://dl.doubtnut.com/l/_j72wnwgEejc7
https://dl.doubtnut.com/l/_4kPlkmmKnmJo

Answer: B

o Watch Video Solution

6. A particle is projected with initial velocity of i + 27
The equation of trajectory is (takeg = 10m3_2)

Ay =2z — 5z

B.y = — b’

C.4y = 2z — 5z?

D.y = 2z — 25z

Answer: A

[ ° Wiakt~hh \NAAA CAliikian



https://dl.doubtnut.com/l/_4kPlkmmKnmJo
https://dl.doubtnut.com/l/_zE6c41cvpw3l

| § YVOULAIL VIMAGY JVIVGIVIE P )

7. A particle is projected from the ground with an
initial speed u at an angle 6 with the horizontal. The
average velocity of the particle between its point of

projection and highest point of trajectory is

A. %\/1 + 2cos? 6

B. %\/1 + cos’ @

C. %\/1 + 3cos® 6

D.vcos 6

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zE6c41cvpw3l
https://dl.doubtnut.com/l/_0T5UiWPJXK5N

8. A particle A is projected verically upwards. Another
indentical particle B is projected at an angle of 45°.
Both reach the same height. The ratio of the initial
kinetic energy of A to that of Bis —

Al1:2

B.2:1

C.1:4/2
D./2:1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_0T5UiWPJXK5N
https://dl.doubtnut.com/l/_vwDC6cZOS79x

9. Ratio of minimum kinetic energies of two projectiles

of same mass is 4: 1. The ratio of the maximum height

attained by them is also 4: 1. The ratio of their ranges

would be

A . 16:1

B.4:1

C.8:1

D.2:1

° Watch Video Solution



https://dl.doubtnut.com/l/_fZsKUBIKaZq7

10. A particle is projected from gound At a height of
0.4 m from the ground, the velocity of a projective in
.7 0 ~ .

vector form is v = (67, + 2j)m/s (the x-axis is
horizontal and y-axis is vertically upwards). The angle
of projection is (g = 10m /s?)

A.45°

B.60°

C.30°

D.tan"1(3/4)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_SMr4TD6M8gx7

11. The horizontal range and miximum height attained
by a projectile are R and H, respectively. If a constant
horizontal acceleration a = g/4 is imparted to the
projectile due to wind, then its horizontal range and

maximum height will be

A (R+ H),

&O&%%)JH

C.(R+2H),H

H
2

D.(R+ H),H

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QOu0ecTMWNju

12. A particle is projected at an angle of 60° above the
horizontal with a speed of 10m /s. After some time
the direction of its velocity makes an angle of 30°
above the horizontal. The speed of the particle at this

instant is

5)
A.ﬁm/s

B.5\/3m /s

C.5m/s

10
D.—m/s
V3

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_8DhWkAeupfoe

13. The trajectory of a projectile in a vertical plane is
y = ax — bx?, where a and b are constant and
x and y are, respectively, horizontal and vertical
distances of the projectile from the point of
projection. The maximum height attained by the
particle and the angle of projectile from the

horizontal are.

A L tan ' (b)
" 2a’
2
B. a—,tan_1(2a)
b
2
C. Z—b,tan_l(a)
2 2
D. %, tan~'(a)

Answer: C


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

o Watch Video Solution

14. A stone is projected from ground. Its path is a
shown in figure. At which point its speed is decreasing

at fastest rate?

A A

B.B

C.C


https://dl.doubtnut.com/l/_sBkMJfSdRHXJ
https://dl.doubtnut.com/l/_LIljX3NXCuFH

D.D

Answer: A

° Watch Video Solution

15. A projectile strikes the inclined plane
perpendicularly as shown in the figure. Which of the

following statements is correct?



https://dl.doubtnut.com/l/_LIljX3NXCuFH
https://dl.doubtnut.com/l/_wZGmQVYIFjDA

A.Just before striking the inclined plane,

component of final velocity of particle parallel to

the inclined plane is non-zero

B. Initial and final velocities are perpendicular to

each other.

C. Component of acceleration of particle parallel to

the inclined plane before striking the plane is

Zero.

D. None of the above

Answer: D

° Watch Video Solution



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

16. The directioin of projection of particle is shown in
the figure for an observer on trolley. An observer on
the grond sees the ball rising vertically. The maximum

height reached by the ball as seen from the troelley is

e e p—

U

A. 10m

B.1om

C.20m

D.5m


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

Answer: B

° Watch Video Solution

17. A body is projected at an angle of 45° with
horizontal from a point on ground at distance 6m
from the foot of a vertical pole. It just crosses the top
of the pole and falls on ground on the other side at a
distance of 3m from the foot of the pole. The height

of the pole is:

A 1m

B.2m

C.3m


https://dl.doubtnut.com/l/_OUslQxPgGDAf
https://dl.doubtnut.com/l/_sOSiLzsnl8OP

D.4m

Answer: B

° Watch Video Solution

18. A projectile is thrown with velocity © making an
angle 6 with the horizontal. Its time of flight on the
horizontal ground is 4 second. The projectile is
moving at angle of 45° with the horizontal just one
second after the projection. Hence the angle @ is (take

g = 10m /s%)

A.tan "' (4)


https://dl.doubtnut.com/l/_sOSiLzsnl8OP
https://dl.doubtnut.com/l/_VppkyvkNB7e4

B.60°
C.53°

D.tan *(2)

Answer: D

o Watch Video Solution

19. Air is blowing and is providing a constant
horizontal acceleration a, = g to the particle as
shown in the figure. Particle is projected from point P
with a velocity uw in upward direction. Let @) be the

highest point of the particle. Speed of the particle at


https://dl.doubtnut.com/l/_VppkyvkNB7e4
https://dl.doubtnut.com/l/_h0jJV7EmqlMv

highest point @ is

Lerilivl

'x_\-‘

SN
g— ¥
s U
2

B &S FRF A F XA S P ARG Y

P

A.\/2u

B.u

Cu/+2

D. None of these

Answer: B



https://dl.doubtnut.com/l/_h0jJV7EmqlMv

o Watch Video Solution

20. A very broad elevator is going up vertically with a
constant acceleration of 2m /s®. At the instant when
its velocity is 4m /s, a ball is projected from the floor
of the lift wht as of 4m /s relative to the floor at an
elevation of 30°. The time taken by the ball to return

the floor is (g = 10m /s°)

1
A. 53

1
B. 58

1
C. ZS


https://dl.doubtnut.com/l/_h0jJV7EmqlMv
https://dl.doubtnut.com/l/_Sgq688KPMJTG

Answer: B

o Watch Video Solution

21. A particle is projected up an inclined plane with
initial speed v = 20m /s at an angle 6 = 30° with
plane. The component of its velocity perpendicular to
plane when it strikes the plane is

A.10y/3m /s

B.10m /s

C.5\/3m /s

D. Data is insufficient


https://dl.doubtnut.com/l/_Sgq688KPMJTG
https://dl.doubtnut.com/l/_Bp6rkPsTBD3O

Answer: B

o Watch Video Solution

22. Two particle are projected from the same point on
ground simultaneously with speed 20m /s and
20 /+/3m / s at angle 30° and 60° with the horizontal
in the same direction. The maximum distance between
them till both of them strikes the ground is

approximately (g = 1Om/s2)

A.23.1m
B.16.4m

C.30.2m


https://dl.doubtnut.com/l/_Bp6rkPsTBD3O
https://dl.doubtnut.com/l/_eJcF9nhTFNL9

D.10.4m

Answer: A

° Watch Video Solution

23. Two particles A and B projected simultaneously
from a point situated on a horizontal place. The
particle A is projected vertically up with a velcity vy
while the particle B is projected up at an angle 30°
with horizontal with velocity vg. After 5s the particles
were observed moving mutually perpendicular to each
other. The velocity of projection of the particle

v4 and vpg respectively are:


https://dl.doubtnut.com/l/_eJcF9nhTFNL9
https://dl.doubtnut.com/l/_QSuX6GExBVYf

A.50ms 1, 100ms 1
B.100ms 1, 50ms 1
C. any value greater than25ms ', 100ms

D. none of the above

Answer: C

° Watch Video Solution

24. A projectile is fired at an angle of 30° to the
horizontal such that the vertical component of its
initial velocity is 80ms ™. Its time of flight is T. Its

velocity at t = T' /4 has a magnitude of nearly


https://dl.doubtnut.com/l/_QSuX6GExBVYf
https://dl.doubtnut.com/l/_wveAcFbahoST

A.200m /s
B.300m /s
C.140m /s

D.100m /s

Answer: C

° Watch Video Solution

25. A particle starts from the origin of coordinates at
time t = 0 and moves in the xy plane with a constant

acceleration a in the y-direction. Its equation of


https://dl.doubtnut.com/l/_wveAcFbahoST
https://dl.doubtnut.com/l/_15JJZSclj6RS

motion is y = Bz>. Its velocity component in the x-

direction is

Aa/B

A

B.,/2a/p
C.a/28

D. /o /20

!

Answer: D

° Watch Video Solution

26. The speed of a projectile when it is at its greatest

height is 1/2/5 times its speed at half the maximum


https://dl.doubtnut.com/l/_15JJZSclj6RS
https://dl.doubtnut.com/l/_r5tpxI1SNwiI

height. The angle of projection is

A.30°
B.60°
C.45°

D.tan"1(3/4)

Answer: B

° Watch Video Solution

27. After one second the velocity of a projectile makes
an angle of 45° with the horizontal. After another one

more second its is travelling horizontally. The


https://dl.doubtnut.com/l/_r5tpxI1SNwiI
https://dl.doubtnut.com/l/_MjJg3ogimuJY

magnitude of its initial velocity and angle of projectile

are

(9= 10m/s*)
A.14.62m /s, 60°
B.14.62m /s, tan ™ *(2)
C.22.36m /s, tan™ 1(2)

D.22.36m /s, 60°

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_MjJg3ogimuJY

28. A particle is projected with a certain velocity at an
angle a above the horizontal from the foot of an
inclined plane of inclination 30°. If the particle strikes

the plane normally then « is equal to

3
A.30° + tan~! (%)

B.45°
C.60°

D.30° + tan™ ' (2/3)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_L6RIvGb0seuF
https://dl.doubtnut.com/l/_7q3tfU42lhFM

29. Time taken by the particle to reach from A to B is
t. Then the distance AB is equal to

i

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7q3tfU42lhFM

30. A projectile of mass 2kg has velocities 3m /s and
4— at two points during its flight in the uniform
s
gravitational field of the earth. If these two velocities
are perpendicular to each other, then the minimum
kinetic enerty of the particle during its flight is
A.6.32J
B. 8.40J

C.16.32J

D.5.76J

Answer: D

r.- Y


https://dl.doubtnut.com/l/_7q3tfU42lhFM
https://dl.doubtnut.com/l/_ix007RthIhLT

{ ™ vvdldn video o01ution J

31. With what minimum speed must a particle be
projected from origin so that it is able to pass
through a given point (30m,40m) ? Take
g=10m /s’

A.60m /s

B.30m /s

C.50m /s

D.40m /s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ix007RthIhLT
https://dl.doubtnut.com/l/_W2nAa03GBqhu

32. A particle is projected from a point A with velocity
v2u an angle of 45° with horizontal as shown in
figure. It strikes the plane BC at right angles. The

velocity of the particle at the time of collision is

'Jf’fu /
457 N

A B
A 3u
2
5 U
"2

2u
C. —


https://dl.doubtnut.com/l/_W2nAa03GBqhu
https://dl.doubtnut.com/l/_3jYGIfOyP7kY

Answer: C

o Watch Video Solution

33. A projectile is thrown with a velocity of 104/2m /s
at an angle of 45° with horizontal. The interval

between the moments when speed is /125m /s is
(9= 10m/s?)

A.1.0s

B.1.5s

C.2.0s

D.0.5s


https://dl.doubtnut.com/l/_3jYGIfOyP7kY
https://dl.doubtnut.com/l/_vqWbckrJVOje

Answer: A

o Watch Video Solution

34. A large rectangular box moves vertically downward

with an acceleration a. A toy gun fixed at A and aimed


https://dl.doubtnut.com/l/_vqWbckrJVOje
https://dl.doubtnut.com/l/_acv5Cx1F8f6h

towards C fires a particle P.

’ . ‘ N R e e ahah
4
A ()
A.PwillhitCifa =g

B. P will hit the roof BC,ifa > ¢

C. Pwill hitthe CDifa < g


https://dl.doubtnut.com/l/_acv5Cx1F8f6h

D. May be either (a), (b) or (c) depending on the

speed of projection of P.

Answer: D

o Watch Video Solution

35. Two particles projected vertically upward from
points (0,0) and (1,0)m with uniform velocity
10m /s and vm / s respectively, as shown in the figure.

It is found that they collide after time ¢ in space. Time


https://dl.doubtnut.com/l/_acv5Cx1F8f6h
https://dl.doubtnut.com/l/_hYyV1xpqiPlk

tis . Calculate z

5(vE — 1)

VI
10 /s /r‘u/

ey X

B.3

C.5

D. 8

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hYyV1xpqiPlk

36. Trajectory of two particles projected from origin
with speeds v; and vy at angles 6; and 6, with
positive x- axis respectively are as shown in the figure.
Given that (g = — 1Om/s2 (5)) Choose the correct

option related to diagram.

" . $ H
A
t b
Ten } bod | G
: : Y
PO Y O S |
j { :
j yoon i
g % A o and
§ i N i
z -
S
A 1 {
‘ x{m)
e SN SRR Y

® 4 8 12 16 20 24 28 32209340

A vy — vy =20

B.0y — 01 = 264


https://dl.doubtnut.com/l/_xozhs0ppDMP5

C. 3(’(}1 — ’UQ) =M

D.3(0y — 0,) = 6

Answer: D

o Watch Video Solution

37. Two inclined planes OA and OB of inclinations «
and B equal to 30° are as shown in the figure. A
particle is projected at an angle of 90° with plane OA
from point A and it strikes the plane OB at point B

normally. Then find the speed of projection u in m/s.


https://dl.doubtnut.com/l/_xozhs0ppDMP5
https://dl.doubtnut.com/l/_PpSyLGoEHaqv

(Given that OA = OB = 20cm and g = 1Om/s2)

U

A. 2

B.5

C.4

D.6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_PpSyLGoEHaqv
https://dl.doubtnut.com/l/_hGet9kuRZdwH

38. An elavator is going up vertically with a constant
accelerartion of 2m /s’ At the instant when its
velocity is 4m /s a ball is projected from the floor of
the elavator with a speed of 4m / s relative to the floor
with an angular eleavation of 60°. The time taken by

the ball to return the floor is (g = 10m /s?)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hGet9kuRZdwH

39. Two children are playing a game in which they try
to hit a small box using a spring loaded machine gun,
which is fixed rigidly to a table at a height h above the
top of the box. The spring has spring constant k£ and
the box is at a horizontal distance [ from O. The first
child compresses the spring a distanc o and find that
the marble falls short of box by a horizontal distance
y. The second child compreses the spring by an extra

amount Az so that marble lands in the box. The value


https://dl.doubtnut.com/l/_hGet9kuRZdwH
https://dl.doubtnut.com/l/_cxwNXeyC6dfH

of Az is

e e

Answer: D



https://dl.doubtnut.com/l/_cxwNXeyC6dfH

| " Vvvaldll VIACo S50Iution )|

40. A particle has a velocity u towards east at ¢ = 0.

Its acceleration is towards west and is constant. Let

x4 and xg be the magnitude of displacements in the

first 10 seconds and the next 10 seconds

Azy <zxp

B.xty = xp

Cxry >xp

D.the information is insufficient to decide the

relation of x4 with x g

Answer: D


https://dl.doubtnut.com/l/_cxwNXeyC6dfH
https://dl.doubtnut.com/l/_WXL0aOYaUYCm

° Watch Video Solution

41. A body starts from rest and is uniformly

accelerated for 30 s. The distance travelled in the first

10 s is 1, next 10 s is x5 and the last 10 s is x3. Then

X1:To:x3is the same as :-

Al1:2:4

B.1:2:5

C.1:3:5

D.1:3:9

Answer: C

& |


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

| ¥ Vvatch video Solution |

42. A ball is dropped from the top of a building. The
ball takes 0.5s to fall the 3m length of a window some
distance from the to of the building. If the speed of
the ball at the top and at the bottom of the window

are vy and vy respectively, then (g = 9.8m/32)

A vp + vg = 12ms 1

B.vp — vg = 4.9ms 1

C.og + v(T) = lms ™ *

v
D. 2 =9

Ur

Answer: A



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

\ o Watch Video Solution

43. 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 is C, then the time after which the splash is

heard will be give by.

AT

8
N
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2h
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v

Answer: B



https://dl.doubtnut.com/l/_LAG7rzSkbDUm
https://dl.doubtnut.com/l/_gincSBQi6Frb

l @Y Watch Video Solution J

44. Two identical balls are shot upward one after
another at an interval of 2s along the same vertical
line with same initial velocity of 40ms ~'. The height
at which the balls collide is

A.120m

B. 76m

C. 200m

D. 45m

Answer: B

[ o Watch Video Solution


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

45. A stone thrown upwards with a speed u from the
the top of the tower reaches the ground with a speed
3u. The height of the tower is

A.3u’/g

B.4u’ /g

C.6u’/g

D.9%u? /g

Answer: B

o Watch Video Solution



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

46. A body iniitially at rest is moving with uniform
acceleration a. Its velocity after n seconds is v. The

displacement of the body in last 2 s is

21)(;7, +1)

a

A.

B.

C.

D.

Answer: A

° Watch Video Solution



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

47. A balloon is moving upwards with velocity 10m / s.
It releases a stone which comes down to the ground
in 11s. The height of the balloon from the ground at

the moment when the stone was dropped is
(9= 10m/s*)

A. 495m

B. 592m

C. 362m

D. 500m

Answer: A

° Watch Video Solution



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

48. A particle is thrown upwards from ground. It
experiences a constant resistance force which can
produce a retardation of 2ms 2. The ratio of time of

ascent to time of descent 13 (g = 10ms ~2)

Al:1

Answer: B

o Watch Video Solution



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

49. Shown in the figure are the velocity time graphs of
the two particle P, and P, moving in same straight
line in same direction. Which of the following

statements about their relative motion is true?

V‘T /P1 P
0

QFN

Their relative velocity

A.is zero
B. is non-zero but constant

C. continuously decreases


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

D. continuously increases

Answer: D

° Watch Video Solution

50. Two trains A and B , 100km apart are travelling
towards each other on different tracks with same
starting speed of 50km / h. The train A accelerates at
20km /h® and the train B retards at the rate
20km / h?. The distance covered by the train A when

they cross each other is

A. 7T0km


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

B. 55km

C.65km

D. 60km

Answer: D

o Watch Video Solution

51. To cross the river in shortest distance, a swimmer
should swimming an angle 6 with the upsteram. What
is the ratio of the time taken to swim across in the
shortest time to that in swimming across over
shortest distance. [Asume that the speed of swimmer

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


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

A. cos 0

B.sin @

C.tanf

D. cot 6

Answer: B

° Watch Video Solution

52. Raindrops are falling vertically with a velocity
10m / s. To a cyclist moving on a straight road the rain
drops appear to be coming with a velocity of 20m /s.

The velocity of cyclist is :-


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

A.10m /s
B.10/3m /s
C.20m /s

D.20,/3m /s

Answer: B

° Watch Video Solution

53. At a metro station, a girl walks up a stationary
escalator in time ;. If she remains stationary on the

escalator, then the escalator take her up in time ts.


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

The time taken by her to walk up on the moving

escalator will be

t1 + 2
2

A.

B. \/T1ts

tito
Tt +to

D.t; + ts

Answer: C

° Watch Video Solution

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

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


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

direction meets the two cars after an interval of 4

minutes, The speed of the third car is

A. 30kmh !

B. 35kmh !

C. 40kmh 1

D. 45kmh !

Answer: D

o Watch Video Solution

55. A bus is moving with a velocity 10ms ' on a

straight road. A scooterist wishes to overtake the bus


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

in 100s. If the bus is at a distance of 1km from the

scooterist, with what velocity should the scooterist

chase the bus ?

A 50ms !

B.40ms !

C.30ms !

D. 20ms !

Answer: D

o Watch Video Solution



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

56. Two trains take 3s to pass another when going in
the opposite directions but only 2.5s if the speed of
one is increased by 50 % . The time one would take to
pass the other when going in the same direction at
their original speed is

A. 10s

B.12s

C.15s

D. 18s

Answer: C

° Watch Video Solution



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

57. For four particle AB,C,D, the velocities of one with

- m
respect to other are given as V p¢ is 20— towards
S

- m - . m
north, V go is 20— towards east and V gy is 20—
S S

_>
towards south.Then V' py is

A.20m / s towards north
B. 20m / s towards south
C.20m / s towards east

D. 20m / s towards west

Answer: D

° Watch Video Solution



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

58. A ball is thrown vertically down with velocity of
5m /s. With what velocity should another ball be
thrown down after 2 seconds so that it can hit the 1°*
ball in next 2 second.

A.40m /s

B.10m /s

C.15m /s

D.20m /s

Answer: A

o Watch Video Solution



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

59. A man is crossing a river flowing with velocity of
5m / s. He reaches a point directly across at a distance

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

B .
V= aom/s|60m
A

A.12m /s
B.13m /s
C.5m/s

D.10m /s


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

Answer: B

o Watch Video Solution

60. The velocity of an object moving rectilinearly is
given as a function of time by v = 4t — 3t* where v is
in m/s and t is in seconds. The average velocity if

particle betweent = 0 to ¢t = 2 seconds is

A.O
B.—2m /s
C.—4m/s

D.+2m /s


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

Answer: A

° Watch Video Solution

61. The acceleration-time graph of a particle moving in
a straight line is as shown in figure. The velocity of the

particle at time ¢t = 0 is 2m /s. The velocity after 2

seconds will be

a(m/sz)ﬁ
ol :
of 1 2 {3



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

A.6m /s
B.4m /s
C.2m/s

D.8m /s

Answer: A

° Watch Video Solution

62. Two cars A and B cross a point P with velocities
10m /s and 15m/s. After that they move with

different uniform accelerations and the car A


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

overtakes B with a speed of 25ms . What is velocity
of B at that instant?

A (a)20ms "

B. (b)25ms

C.(c)30ms '

D. (d)40ms !

Answer: A

o Watch Video Solution

63. The last soldier of an 80m long marching troops

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


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

the end with the same speed. During this, the

marching troop covers a distance of 150m. The

distance covered by the soldier is

A. 310m

B. 250m

C.230m

D. 160m

Answer: B

o Watch Video Solution



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

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

shown, what will be its velocity-time graph.



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

Answer: C

o Watch Video Solution

65. The greatest acceleration or deceleration that a
train may have is a. The minimum time in which the
train may reach form one station to the other

seprated by a distance d is-

a4 )2
a

2

w
BES

O
DO

N

N | =
=)
BN


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

Answer: D

o Watch Video Solution

66. Average velocity of a particle moving in a straight

line, with constant acceleration a and initial velocity u

in first ¢ seconds is.

A u -+ —at

B.u + at

t
C.u—l—a

Answer: A


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

o Watch Video Solution

67. During a accelerated motion of a particle

A. average velocity of the particle is always less

than its final velocity

B. average velociyt of the particle is always greater

than its final velocity

C. average velocity of the particle may be zero also

D. average velocity of the particle is half its final

velocity

Answer: C


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

° Watch Video Solution

68. Two particles are released from the same height at
an interval of 1s. How long aftger the first particle
begins to fall will the two particles be 10m apart? (
g = 10m /s%)

A. 1.5s

B. 2s

C.1.25s

D. 2.5s

Answer: A

& |


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

| ¥ Vvatch video Solution |

69. A body travelling along a straight line , one thired
of the total distance with a velocity 4ms~'. The
remaining part of the distance was covered with a
velocity 2ms ! for half the time and with velocity
6ms ! for the other half of time . What is the mean

velocity averaged over te whle time of motin ?
A.5m /s
B.4m /s

C.4.5m /s

D.3.5m /s


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

Answer: B

o Watch Video Solution

70. Two cars start off to race with velocities
m m . : : : :

4— and 2— and travel in straight line with uniform
S S

accelerations 1m sec2and 2 msec - 2' respectively. If

they reach the final point at the same instant, then

the length of the path is.

A. 30m
B.32m

C.20m


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

D. 24m

Answer: D

° Watch Video Solution

71. A juggler maintains four balls in motion, making
each to them to rise a height of 20m from his hand.
What time interval should he maintain, for the alphaer

distance between them.


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

D. 2s

Answer: C

° Watch Video Solution

72.The displacement of a particle moving in a straight
line is described by the relation s = 6 + 12t — 2t*.
Here s is in metre and ¢t in second. The distance
covered by the particle in first 5s is

A. 20m

B. 32m

C.24m


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

D. 26m

Answer: D

o Watch Video Solution

73. A ball projected upwards from the foot of a tower.
The ball crosses the top of the tower twice after an
interval of 6s and the ball reaches the ground after
12s. The height of the tower is (g = 10m /s?) :

A. 120m

B.135m

C.175m


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

D. 80m

Answer: B

° Watch Video Solution

74. A particle is projected vertically upwards from a
point A on the ground. It takes time to reach a point B,
but it still continues to move up. If it takes further
time to reach the ground from point B. Then height of

point B from the ground is :

1
A. Eg(tl -+ t2)2

B. gtltg


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

1
C. gg(tl -+ t2)2

1
D. — gtltz

Answer: D

o Watch Video Solution

75. A particle is released from rest from a tower of
height 3h. The ratio of time intervals for fall of equal
height hi.e. tl . tz . t3 IS :

A5:3:1

B.3:2:1

C.9:4:1


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

D.1: (\/5— 1):(\/3:\/5)

Answer: D

o Watch Video Solution

76. A ball is dropped from the roof of a tower height h.
The total distance covered by it in the last second of
its motion is equal to the distance covered by it in first

three seconds. The value of h in metre s

(9= 10m/s*)

A. 125

B. 200


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

C. 100

Answer: A

o Watch Video Solution

77.Ball A is dropped from the top of a building. At the
same instant ball B is thrown vertically upwards from
the ground. When the balls collide, they are moving in
opposite direction and the speed of A is twice the
speed of B. At what fraction of the height of the

building did the collision occurs ?


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

A1/3
B.2/3
C.1/4

D.2/5

Answer: B

° Watch Video Solution

78. A horizontal smooth square platform ABCD is
moving towards the right with a uniform speed v. At
what angle 6 must a particle slide from A, on the

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


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

(Assume u to be uniform and ©u > v)

B C

n' ()
A. sin —
v
v

B. cos_1 (—)
U
U

C. cos_1 (—)
v
v

D.sin ! (—)
U

Answer: B

° Watch Video Solution



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

79. Two stones are thrown up simultaneously from the
edge of a cliff with initial speed v and 2v. The relative
position of the second stone with respect to first
varies with time till both the stones strike the ground
as.

A. linearly

B. first linearly then parabolically

C. parabolically

D. first parabolically then linearly

Answer: B

° Watch Video Solution



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

80. One stone is dropped from a tower from rest and
simultaneously another stone is projected vertically
upwards from the tower with some initial velocity. The
graph of distance (s) between the two stones varies

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



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

Answer: A

o Watch Video Solution

81. A particle is dropped from point A at a certain
height from ground. It falls freely and passes through
thre points B, C and D with BC' = CD. The time
taken by the particle to move from B to CD is 2s and
from C' to D is 1s. The time taken to move from A to

Biss

A.0.5s

B.1.5s

C.0.75s


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

D. 0.25s

Answer: A

o Watch Video Solution

82. Graph of velocity versus displacement of a particle

moving in a straight line is as shown in figure.


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

The acceleration of the particle is.

A. constant

B. increases linearly with z

C. increases parabolically with

D. zero

Answer: B



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

\ ° Watch Video Solution

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

horizontal floor. The coefficient of restitution between
.1 : :

the ball and the floor is 3 The displacement time

graph of the ball will be.



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

Answer: C

o Watch Video Solution

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

situation is.


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

v
siriniess AN

C 1

@ \ /
D.

Answer: B

° Watch Video Solution

85. Velocity time equation of a particle moving in a
straight lineisv =2t —4fort < 2sandv=4—-2¢t
for t > 2.The distance travelled by the particle in the
time interval from ¢t = 0 to t = 4s is (Here t is in

second and v in m/s)


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

A 12m

B.16m

C.4m

D.8m

Answer: B

° Watch Video Solution

86. A body starts from the origin and moves along the
X-axis such that the velocity at any instant is given by

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


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

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

A.28m / s*

B. 22m / s

C.12m/s?

D. 10m / s

Answer: A

° Watch Video Solution

87. Two objects are moving along the same straight

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


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

and velocity 2u, u at time ¢t = 0. The distance moved

by the object when one overtakes the

Answer: D

° Watch Video Solution

88. Two balloons are moving in air with velocities

A
.

v = {2t%+(t—2)])m/s and


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

Vg = {(t —4)i + t}'}m/s then at what ¢ balloons
are moving parallel to each other:

A.5/4s

B.4/5s

C.10/3s

D. —3 ++/17s

Answer: C

° Watch Video Solution

89. Veolocity-time graph of a particle undergoing

rectilinear motioin is plotted upto ¢t = t4 as shown in


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

the figure. Average acceleration of the particle is zero

in the time internal between

A.0 and t;

B. t; and ty

C. tl and t3

D.t3 and 4

Answer: A

° Watch Video Solution



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

90. Acceleration versus time curve for a particle
moving in a straight line is shown in the figure. If
particle starts from rest at ¢ = 0, then which of the

following curve is correct for the same particle.

»
1rvy/e?
1s | t
(velocity)
vt
@ .'_’/3 2s
T I
A.
(vetotty)
A
) vime
'T"‘“&" .


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

(position)

xT e
{c) ; Ve . . Y

1s 2s time
C.

Answer: B

° Watch Video Solution

91. An airplane flies northward from town A and B
and then back again. There is a steady wind blowing
towards the north so that for the first state of the
trip, the airplane is flying in the same direction as the

wind and for the return trip of the journey, the


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

airplane is flying opposite of the wind. The total trip
time 7, as compared to the total trip time in the

absence of any winds Tj is:

B.T, > T

c.T, < T,

D. Data is insufficient

Answer: A

o Watch Video Solution



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

92. A car breaks a traffic signal with a speed of 40m / s.
After 2s, a policeman starts following him with a
constant acceleration of 12.5m/s®. Taking the
position of signal to be origin, correct position time

graph would be

Pohéeman
- »
10 18

x(m)
200} . 4
cay // ;
///| Lot
i 2ol
- -
2 10 t(s)

sy
200

() ‘”W -
e Po\\u.amal\

v
. %
D.

]
A0 W8


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

Answer: A

o Watch Video Solution

93. A plane is flying at a speed of 720kmh ! with
respect to air. The wind is blowing at a speed of
54kmh ! from west to east. With respect to ground
the plane is found to be movig northwards. In which

direction is the plane heading?

A. North-West at angle sin ) to north

(40
3
B. North-West at angle tan ~ (4—0) to west.

3
C. North-East at angle sin ! (4—0 to north.


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

3
D. North -East at angle tan ~* (4—0> to east

Answer: D

° Watch Video Solution

94. A particle is moving on a straight line. Its velocity
at time t is (8 — 2t)m /s. What is the total distance
covered fromt = Otot = 6s?

A. 12m

B.16m

C.18m

D. 20m


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

Answer: A

o Watch Video Solution

95. A ball is dropped from a tower of height A under
gravity. If it takes 4s to reach the ground from height

h
5 then time taken by it to reach from h to — is

nearly:

A. 9.65s
B.6.35s
C.8.35s

D. 5.65s


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

Answer: B

o Watch Video Solution

96. Velocity of a particle varies with time as

v:at:£+2ht23. If the particle starts from point

(0, ¢), the trajectory of the particle is

bx3/2
Ay = +c
a

a

B.y = —5—

4y/3b [z \3/2
()

44/2b ;2 \3/2
C.y——(—) —cC

3

bx3/2

a

Answer: A


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

o Watch Video Solution

97. Two particles start moving from the same point
along the same straight line. The first moves with
constant velocity v and the second with constant
acceleration a. During the time that elapses before
the sound catches the first, the greatest distance

between the particle is.


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

Answer: B

o Watch Video Solution

98. A glass wind screen whose inclination with the
vertical can be changed is mounted on a car. The
moves horizontally with a speed of 2m /s. At what
angle a with the vertical should the wind screen
placed so that the rain drops falling vertically
downwards with velcoity 6m / s strike the wind screen

perpendicularly?

A.tan"'(1/3)

B.tan " !(3)


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

C.cos 1(3)

D.sin"'(1/3)

Answer: B

o Watch Video Solution

99. A swimmer crosses a flowing stream of width w to
and fro in time ¢;. The time taken to cover the same
distance up and down the stream is 5. If t5 is the time
the swimmer would take to swim a distance 2w in still

water, then

A3 = tyts


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

Bt% - t1t3

C.t2 = t1ty
D.t3 = t; + 19
Answer: A

o Watch Video Solution

100. A point mass starts moving in straight line with
constant acceleration a from rest at ¢ = 0. At time
t = 2s, the acceleration changes the sign remaining
the same in magnitude. The mass returns to the initial

position at time t = {; after start of motion. Here ¢, is


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

A 4s

B. (4 +2v2)s
C.(2+2v2)s
D. (4+ 4y/2)s

Answer: B

° Watch Video Solution

101.In a car race car A takes t; time less to finish than
car B and pases the finishing point with a velocity v

more than car B. The cars start from rest and travel


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

with constant accelerations a; and as . Then the ratio

Vo .
— is equal to
to

Answer: C

° Watch Video Solution

102. A particle moves in space along the path

dx dy
3 2
= b h that =
zZ =ax” + 0y  In such a way tha 7t C 7t


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

where a, b and c are constants. The acceleration of the
particle is

A. (6ac2:c + 2ch)];

B. (20,332 + 6by2)lA~c

C. (4bc2 + 3ac2)lAc

D. (bc2a; + 2by)i<:

Answer: A

o Watch Video Solution

103. Four rods of side length [ have been hinged to

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


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

vertex C' is being moved along the z-axis with
constant velocity V' as shown in figure. The rate at
which vertex B is nearing the z-axis at the moment

the rhombus is in the form of a squarem is



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

Answer: C

o Watch Video Solution

104. 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. 20
B.7

C.10


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

D.5

Answer: B

° Watch Video Solution

105. Acceleration (a) -displacement (s) graph of a
particle moving in a straight line is as shown in the

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


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

v — s graph of the particle would be

. a
J/ >3
A. / "
B. XV >S



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

Answer: C

o Watch Video Solution

106. A horizontal wid is blowing with a velocity v
towards north-east. A man starts running towards
north with acceleration a. The after which man will

feel the wind blowing towards east is



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

Answer: C

o Watch Video Solution

107. The distance between two moving particles P and
Q at any time is a.f v, be their relative velocity and if
u and v be the components of v,, along and
perpendicular to PQ.The closest distance between P
and @ and time that elapses before they arrive at

their nearest distance is


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

Answer: A

° Watch Video Solution

108. Consider a collection of a large number of
particles each with speed v. The direction of velocity is
randomly distributed in the collection. Show that the
magnitude of the relative velocity between a pair of
particles averaged over all the pairs in the collection is

greater than v.

A. zero


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

B. greater thanv

C.less than v

D.v

Answer: B

o Watch Video Solution

109. Velocity versus displacement graph of a particle

moving in a straight line as shown in figure.


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

Wm)

The corresponding acceleration versus velocity graph

will be .

. T a(m/s?)

@A

A 10 v(n/s)


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

C. " vimis)
D ' W ymls)
Answer: A

o Watch Video Solution

x
110. A particle is moving in £ — y plane with y = —

2
and V; = 4 — 2¢. The displacement versus time graph

of the particle would be

s
(a)
A I


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

(c) I/\
—>
C. I N
(@)
L 8
D.

Answer: C

o Watch Video Solution

111. A car 2m long and 3m wide is moving at 10m /s
when a bullet hits it in a direction making an angle of
tan~'(3/4) with the car as seen from the ground.

The bullet enters one edge of the car at the corner


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

and passes out at diagonally opposite corner.

Neglecting gravity, the time for the bullet to cross the

caris

A.1.0s

B.0.4s

C.0.2s

D. 0.6s

Answer: C

o Watch Video Solution



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

12. A particle starts from rest and moves with an
acceleration of a = {2 + |t — 2|}m /s* The velocity of
the particle att = 4 secis

A.16m /s

B.20m /s

C.8m /s

D.12m /s

Answer: D

o Watch Video Solution



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

13. A 2 — m wide truck is moving with a uniform
speed vy = 8ms ' 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 of v so that he can cross the road

safely is .

A.2.62m /s
B.4.6m /s
C.3.5Tm /s

D.1.414m /s

Answer: C

[ ° WAL _L vl e~_ .. ]



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

—  v¥vdilll VIUCO O0I1ULIVII )

114. In the one-dimensional motion of a particle, the
relation between position x and time t is given by
2 +2z =t (here = > 0). Choose the correct

statement

1

A. the retardatioin of the particle is —
4(x + 1)

B. the uniform velocity of the particle is —
(x +1)

C. Both are correct

D. Both are wrong

Answer: A

° Watch Video Solution



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

115. A particle moves in x — y plane, starting from A
along straight line path AB and BC' as shown in the
graph. When it is at point P angle between diections

of its average velocity and instantaneous velocity is

(tan37° = 3/4]

y (in m)

B.82°

C.98°


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

D. 74°

Answer: B

° Watch Video Solution

116. A particle is moving along z-axis with constant

acceleration. At t = 0, the particle is at x = 3m and
dx
dt

of the particle is observed 2 seconds later. Starting

= + 4m /s. The maximum value of x co-ordiante

from t = 0 sec, after what time, particle reaches its

initial position again?

A. 4s


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

B. 0s

C.8s

D. 12s

Answer: A

° Watch Video Solution

117. The acceleration of a particle which moves along
the positive x-axis varies with its position as shown in
figure. If the velocity of the particle is 0.8ms ! at x =

0, then velocity of the particle at z = 1.4m is


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

A. 1.6

B.1.2

C.14

D. None of these

Answer: B

° Watch Video Solution



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

118. A stone is drpped from the top of a tall cliff and n
seconds later another stone is thrown vertically
downwards with a velocity u. Then the second stone
overakes the first, below the top of the cliff at a

distance given by

n(gn/2 —u)?

g
A —
21 (gn —u)
g [nlon—u/2))’
20 (gn—u)
_ -2
g [n(gn —u/2)
C. —
2] (gn —u/2) |
- 12
2 gn— (u—2).
Answer: A

° Watch Video Solution



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

19. A boat "B’ is moving upstream with velocity
3m /s with respect to ground. An observer standing
on the boat observes that a swimmer 'S’ is crossing
the river perpendicular to the direction of motion of
the boat. If river flow velocity is 4m /s and swimmer

crosses the river of width 100, m is 50s. Then

sov o,

Rl e S
T W e er e sp oy
W mr mpe pe m e

- s e s A

A. velocity of swimmer wirt ground is v/13m /s
B. drift of swimmer along river is zero

C. drift of swimmer along river will be 50m


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

D. velocity of swimmer w.rt grond is 2m / s

Answer: A

o Watch Video Solution

120. A particle moves along the positive z-axis with an
accelerationa, which increases linearly with z, as
shown in the graph. If the velocity of the particle at

z =4cm is 0.40m /s determine the velocity at


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

r = 12em

f{x(f’n/s?)
) 4 wwwwwwwww L > ;/4‘_.-/’
20 1
-~ | “
: X .
0O 4 12 xiom)
A.0.2m /s
B.0.4m /s
C.0.8m /s
D.1.6m /s
Answer: C

o Watch Video Solution



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

121. In the figure shown a river of width 4m is flowing
with speed of 5m /s. A swimmer whose swimming
speed relative to the water is 4?, starts swimming
from a point A on a bank. On the other bank B is a
point which is directly opposite to A. What minimum
distance (in m) the swimmer will have to walk on the

other bank to reach the point B.

A.2
B.3
C.4

D.5

Answer: B



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

l o Watch Video Solution

122. Choose the correct option:

The string in fig. is passing over small smooth pulley
rigidly attached to trolley A. If the speed of trolley is
constant and equal to v4 towards right, speed of

block B at the instant shown in figure are

=4 cm i

S
h

A
A

x=3cm

A. (a) (O}


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

B.(b) —vy

C. (C) —VA

D.(d) —vy4

Answer: D

o Watch Video Solution

123. A man who swims at a speed of 5km / h wants to
cross a 500m wide stream flowing at 4km /h and
reach the point which is directly opposite to his
starting point. If he reaches a point somewhere else
he has to walk back to desitination, his walking speed

being 2km / h. Find the minimum time in which he can


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

reah his destination.
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A. 5 min

B. 10 min

C.15 min

D. 20 min

Answer

° Watch Video Solution



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

124. Two particles having position verctors
71 = (3% + 53) metres and 72 = (— 5i — 33)

metres are moving with velocities

V1 = (4;, + 33’)m/s and vy = <a% + 73>m/s. If

they collide after 2 seconds, the value of a is
A. 2
B.4
C.6

D.8

Answer: D

o Watch Video Solution



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

125. Two particles A and B start from the origin along
x-axis. Velocity time graph of both particles are shown
in the figure. During the given time interval, the
maximum separation between the particles is

v

4m/si e N ——
2M/8 et

A 4dm
B.1m
C.2m

D.3m

Answer: C

r- Yy |



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

{ ™ vvdldn video o01ution )|

126. A particle is moving in a straight line. Particle was
initially at rest. Acceleration versus time graph is
shown in figure. Acceleration of particle is given by
a = 3sin7tin m/s2. The time (in s) when the particle

comes to rest is

+3 —
O \ / \3 A

1\ e \/ )
S ) CEPORER ey w/l ‘

»
—
3
©
x4

At=0,1,23 4

B.t =1,3

C.t=024


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

D.att = 0.5, 1.5, 2.5

Answer: C

° Watch Video Solution

MCQ TYPE

1.In a projectile motion let tp4 = t; and t4p = t5.The

horizontal displacement from O to A is R; and from
A to B is Ry.Maximum height is H and time of flight

is T'If air drag is to be considered, then choose the


https://dl.doubtnut.com/l/_4TE4QE9Ci6kX
https://dl.doubtnut.com/l/_emi6fdstnzeW

correct alternative(s).

y
A
A
i' .
{H B, |
OL —pie »
R, R,

A. t1 will decrease while t9 will increase

B. H will increase

C. R1 will decrease while Rs will increase

D. T may increased or decrease

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_emi6fdstnzeW

2. From an inclined palne two particles P, (Q are
projected with same speed at same angle f,0ne up
and other down the plane as shown in figure.Which of

the following statement(s) is/are correct ?

<« —

Q

A.The particles will collide the plane with same

speed

B. The times of flight of each particle are same

C. Both particles strike the plane perpendicularly


https://dl.doubtnut.com/l/_emi6fdstnzeW
https://dl.doubtnut.com/l/_WlYNrtJ1P7g5

D. The particles will collide in mid air if projected

simultaneously and time of flight of each

particle is less than the time of collision

Answer: B::D

° Watch Video Solution

3. A particle is projected from a point P with a velocity
v at an angle 6 with horizontal. At a certain point Q it
moves at right angles to its initial direction. Then

A. velocity of particle at ) is vsin6

B. velocity of particle at Q is vcot 0


https://dl.doubtnut.com/l/_WlYNrtJ1P7g5
https://dl.doubtnut.com/l/_h6PaKBhmLgzz

C. time of flight from P to Q is (v/g)cos ecf

D. time of flight from P to Q is (v/g)secf

Answer: B::C

o Watch Video Solution

4. Trajectories of two projectiles are shown in

figure.Let T7 and T, be the time periods and u; and


https://dl.doubtnut.com/l/_h6PaKBhmLgzz
https://dl.doubtnut.com/l/_2Ll5LixKWfvX

us their speeds of projection.Then

AT, > T,

B.T, = T}

C. U1 > U9

D. Uy < U9

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_2Ll5LixKWfvX

5. In a projectile motion let v, and v, are the
horizontal and vertical components of velocity at any
time t and z and y are displacements along horizontal
and vertical from the point of projection at any time ¢
Then
A v, — graph is a straight line with negative slope
and positive intercept.
B.x — t graph is a straight line passing through
origin
C.y — t graph is a straight line passing through

origin


https://dl.doubtnut.com/l/_2Ll5LixKWfvX
https://dl.doubtnut.com/l/_lu6kAFIfq9rs

D.v, — t graph is a straight line

Answer: A::B::D

o Watch Video Solution

6. Choose the correct alternative (s)

A. If the greatest height to which a man can throw

a stone is h then the greatest horizontal

distance upto which he can throw the stone is

2h


https://dl.doubtnut.com/l/_lu6kAFIfq9rs
https://dl.doubtnut.com/l/_QdRnAa9fY1dy

B. The angle of projection for a projectile motioin
whose range R is n times the maximum height
Histan '(4/n)

C. The time of flight T" and the horizontal range R
of a projectile are connected by the equation
gT? = 2Rtanf where 0 is the angle of
projection.

D. A ball is thrown vertically up. Another ball is
thrown at an angle 6 with he vertical. Both of
them remain in air for the same period of time.
Then the ratio of heights attained by the two

ballsis1:1


https://dl.doubtnut.com/l/_QdRnAa9fY1dy

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

° Watch Video Solution

7. A projectile can have same range R for two angles
of projection. It t; and t, are the times of flight in the
two cases, then what is the product of two times of

flight ?

A. T1T2 x R

B. T1T2 X R2

T
C. =L — tan@
T

T
D. -1 _ cot @
Ty


https://dl.doubtnut.com/l/_QdRnAa9fY1dy
https://dl.doubtnut.com/l/_y2dHZZ3KE9Mb

Answer: A::C

o Watch Video Solution

8. A particle is projected up from a point at an angle of
30° with the horizontal. At any time t if p = linear
momentum y =  vertical displacement x =
horizontal displacement then the kinetic energy (K)
of the particle plotted against these parameters can

be

K1

-



https://dl.doubtnut.com/l/_y2dHZZ3KE9Mb
https://dl.doubtnut.com/l/_wBpkGBHNKIRP

o N__

B. !
Ku,

c. T
KA

D. T 7

Answer: B::C::D

° Watch Video Solution



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

9. A particles falls through a verticle height h and
makes perfectly elsatic impact with a smooth inclined
plane of angle a. The time interval between its first

and second impact on the incline

A. is proportional to h—1/2

B. is proportiional to h'/2

C.is proportional to
Prop COS &

D. does not depend on «

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_XrFgdYAUEq3r
https://dl.doubtnut.com/l/_DH3SXiYFDauk

10. A projectile is projected from the ground making

an angle of 30° with the horizontal Air exerts a drag

which is proportional to the velocity of the projectile

A. at highest point velocity will be horizontal

B. the time of ascent will be equal to the time of

descent

C. the time of ascent will be greater than the time

of descent

D. the time of descent will be greater than the time

of ascent

Answer: A::D

& 2 ]


https://dl.doubtnut.com/l/_DH3SXiYFDauk

[ & Watch Video Solution ]

11. A particle is fired from a point on the ground with

speed u making an angle 6 with the horizontal.Then

A. the radius of curvature of the projectile at the

u? cos? 0

highest point is

B. the radius of curvature of the projectile at the

u?sin® 0

highest point is
g

C.at the point of projection magnitude of
tangential acceleration is gsin 6
D.at the point of projection magnitude of

tangential acceleration is g cos 6


https://dl.doubtnut.com/l/_DH3SXiYFDauk
https://dl.doubtnut.com/l/_fJFq2Z45hOWA

Answer: A::C

o Watch Video Solution

12. A particle is projected from ground with velocity
404/2m /s at 45°. At time t = 2s

A. displacement of particle is 100m

B. vertical component of velocity is 20m / s

C. velocity makes an angle tan ~'(2) with vertical

D. particle is at height of 60m from ground

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

[ o Watch Video Solution


https://dl.doubtnut.com/l/_fJFq2Z45hOWA
https://dl.doubtnut.com/l/_E6pKo2AlW8Dc

13. Projectile motion is a combination of two one-
dimensional motion: one in horizontal and other in
vertical direction. Motion in 2D means in a plane.
Necessary condition for 2D motion is that the velocity
vector is coplanar to the acceleration vector. In case of
projectile motion, the angle between velocity and
acceleration will be 0° < 6 < 180°. During the
projectile motion, the horizontal component of
velocity ramains unchanged but the vertical
component of velocity is time dependent. Now answer
the following questions:

A body is projected at angle of 30° and 60° with the


https://dl.doubtnut.com/l/_E6pKo2AlW8Dc
https://dl.doubtnut.com/l/_y0NR59hYUVMw

same velocity. Their horizontal ranges are R; and R,
and maximum heights are H; and H,, respectively,
then

A body is projected at angle of 30° and 60° with the
same velocity. Their horizontal ranges are R; and R,
and maximum heights are H; and H,, respectively,

then

Answer: A::C

& ]


https://dl.doubtnut.com/l/_y0NR59hYUVMw

| ¥ Vvatch video Solution |

14. If T is the total time of flight, h is the maximum
height and R is the range for horizontal motion, the x
and y coordinates of projectile motion and time t are

related as

>

N

I

S

>
S| =

R N
—

|

N|
~__

w

Ny
I
N
>

N
<
I
N
>
N 7N T N

—t
|
0| &
SN——"

p—t
|

w)
<

I

o~

>

Blm | o8
e — T — N

N—

N N
p—
|
8l N
N—

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_y0NR59hYUVMw
https://dl.doubtnut.com/l/_1rgcRoaQLGdg

15. A ball is rolled oof along the edge of table
(horizontal) with velocity 4 m/s . IT hits the ground
after time 0.4 s. Which one of the following is wrong ?
A. The height of the table is 0.8m
B. It hits the ground at an angle of 60° with the
vertical

C. It covers a horizontal distance of 1.6m from the
table

D. It hits the ground with vertical velocity 4m / s

Answer: A::C::D

f h |


https://dl.doubtnut.com/l/_1rgcRoaQLGdg
https://dl.doubtnut.com/l/_ssPAunmucRpb

I o Watch Video Solution

16. Consider a shell that has a muzzle velocity of
45ms ! fired from the tail gun of an airplane moving
horizontally with a velocity of 215ms ! . The tail gun
can be directed at any angle with the vertical in the
plane of motion of the airplane. The shell is fired when
the plane is above point A on ground, and the plane is
above point B on ground when the shell hits the

ground. (Assume for simplicity that the Earth is flat)

A. Shell may hit the grond at point A

B. Shell may hit the ground at point B


https://dl.doubtnut.com/l/_ssPAunmucRpb
https://dl.doubtnut.com/l/_tcjvEBgjTClq

C. Shell may hit a point on earth which is behind

point A

D. Shell may hit a point on earth is ahead of point

B

Answer: B::D

° Watch Video Solution

17. For projectile motion, which of the following

graphs is/are corrects.


https://dl.doubtnut.com/l/_tcjvEBgjTClq
https://dl.doubtnut.com/l/_Ovvq83aBfQhH

¥+t

e 4
t


https://dl.doubtnut.com/l/_Ovvq83aBfQhH

Answer: A::B::D

° Watch Video Solution

18. Two balls projected at different times have
trajectories A and B as shown below. The balls do no

collide. Which statement(s) is/are correct?

4

nnnnn



https://dl.doubtnut.com/l/_Ovvq83aBfQhH
https://dl.doubtnut.com/l/_w3BddohVGtw7

A. velocity of ball B must be greater than velocity

of ball A

B.Ball A is in the air for a longer time than ball B

C.Ball B is in the air for a longer time than ball A

D. Ball B has same acceleration as that of ball A

Answer: C::D

o Watch Video Solution

19. Two projectiles are launched from a building of
height "h’ as shown in the figure. One is launched at

angle 6 above horizontal and the other at angle 6


https://dl.doubtnut.com/l/_w3BddohVGtw7
https://dl.doubtnut.com/l/_LEdAejIIaekz

below horizontal. Both the projectiles have same

initial speed u. Which of the following is /are correct?

A.The difference in the times of flight for these

. ... 2usin@
two projectiles is
g

B. The horizontal distance between these two

projectiles when they reach the ground is

2u2 sin 6 cos 0
g



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

C.They have same speed when they reach the

ground

D. They have different speeds when they reach the

ground

Answer: A::B::C

° Watch Video Solution

20. A person is a playing a game that requires
throwing an object onto a ledge. The ledge is at a
distance d and a height d /2 above the point O. You

may neglect air resistance. Once the object reaches


https://dl.doubtnut.com/l/_LEdAejIIaekz
https://dl.doubtnut.com/l/_8HKOsOukfprw

the ledge it slows down with constant deceleration
and comes to stop after sliding a distance 's’. Object
velocity becomes horizontal when it reaches the ledge.

Which of the following statements is/are correct?
.}" >
PE0PETT IR ITIIIIY
« N ‘(“ h‘l.
f
J o /2
O smvdenzrrsrerrizersres

d

A. Initial vertical component of velocity is /gd

2s
V9d

C. Initial vertical component of velocity is 2,/gd

. o d 2s
D. Total time of motionis , /| — + —
9 \Jgd

B. Time of motion on the ledge is



https://dl.doubtnut.com/l/_8HKOsOukfprw

Answer: A::B::D

° Watch Video Solution

21. A projectile is thrown horizontally forma height
"h’" a shown in the figure.

v, ¢ horizontal component of velocity

v,: vertical component of velocity

x: horizontal position

y: vertical position


https://dl.doubtnut.com/l/_8HKOsOukfprw
https://dl.doubtnut.com/l/_gmVNeykbndvt



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

' 4

Answer: A::C::D

o Watch Video Solution

22. A particle is projected at an angle of 6 with the
horizontal, with initial speed wu.If the magnitude of
velocity of projectile motion and time are related as
v> — 100£* + 400t — 800 = 0. Then which of the

following is/are correct. (Take g = 1Om/s2)

A. Angle of projection is 45°


https://dl.doubtnut.com/l/_gmVNeykbndvt
https://dl.doubtnut.com/l/_GF1EWS0URDT1

B. Maximum height attained by the particle is 20

meter

C. Range of the particle is 80 meter

D. Projection velocity is 40 m/sec

Answer: A::B::C

° Watch Video Solution

23. Two projectile are thrown at the same time from
two different points. One projectile thrown from the
origin has initial velocity 37 —|—33’ with respect to

earth. The other projectile has initial velocity ai + b}'


https://dl.doubtnut.com/l/_GF1EWS0URDT1
https://dl.doubtnut.com/l/_tiQIgr8cNIaR

with respect to earth thrown from the point (10, 5).

(7 is a unit vector along horizontal 3 along vertical).If
the projectile collides after two seconds, then choose
from following the correct options(s). All values are in

Sl units.

A.valueofais —2
B. valueof a is

C.valueof bis

Y= VY

D.valueof bis —2

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_tiQIgr8cNIaR
https://dl.doubtnut.com/l/_ckVUnSZ7x0Bj

24. Velocity displacement graph of a particle moving in

a straight line is as shown in figure.

\.i

FANYY,

¥

- “‘"““‘-"‘“*-—-\.\xw_—..}s

A. magnitude of acceleration of particle is
decreasing
B. magnitude of acceleration of particlre s

increasing


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

C. acceleration versus displacement graph straight

line

D. acceleration versus displacement graph s

parabola

Answer: A::C

° Watch Video Solution

25. Let v and a be the instantaneous velocity and
acceleration of a particle moving in a plane. Then rate

of change of speed d_?t) of the particle is equal to

A |a|


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

C.the component of a parallel to v

D. the component of a perpendicular to v

Answer: B::C

o Watch Video Solution

26. Starting from rest a particle is first accelerated for
time t; with constant acceleration a; and then stops
in time t, with constant retardation a,. Let v; be the
average velocity in this case and s; the total
displacement. In the second case it is accelerating for

the same time t; with constant acceleration 2a; and


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

come to rest with constant retardation as in time 3.

If vo is the average velocity in this case and s, the

total displacement, then

A. (a) Vo — 2’01

B. (b) 2v; < vy < 4y

C.(c) sy = 257

D.(d) 251 < s9 < 483

Answer: A::D

° Watch Video Solution



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

27. A particle leaves the origin with an initial velodty
v = (3.00%>m/s and a constant acceleration
a= (— 1.007 — 0.5003)m/s2. When the particle
reaches its maximum x coordinate, what are

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

Av= —2i

B.v = ( — 1.53>m/s
Cr = (4.5% _ 2.253)m
D.7r = (3'2 — 23>m

Answer: B::C

o Watch Video Solution



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

28. Acceleration of a particle which is at rest at z = 0
. 2 .
is a = (4 — 2x)1. Select the correct alternative (s).

A. Particle further comes torestat x = 4

B. Particle oscillates about ¢ = 2

C. Maximum speed of particle is 4 units

D. Maximum speed of particle is 2 units

Answer: A,B

° Watch Video Solution



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

29. A car is moving rectilinearly on a horizontal path
with acceleration ay.A person sitting inside the car
observes that an insect S is crawling up the screen
with an acceleration a.lf 8 is the inclination of the wind
screen with the horizontal, then the acceleration of
the insect.

A. parallel to screen is a + ag cos 6

B. along the horizontal is ay — a cos 0

C. perpendicular to screen is ag sin 6

D. perpendicular to screen is ay tan 6

Answer: B::C

[ ° WAF_L_L vl e~_ .. ]



https://dl.doubtnut.com/l/_p2b5J5GX6nWa
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30. The coordinate of a particle moving in a plane are
given by z(t) = acos(pt) and y(t) = bsin(pt) where
a,b( <a) and P are positive constants of
appropriate dimensions . Then
A. the path of the particle is an ellipse
B. The velocity and acceleration of the particle are
normal to each otheratt = 7w /2p

C.the acceleration of the particle is always

directed towards a fixed point


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

D.the distance travelled by the particle in time

intervalt = 0tot = /2pisa

Answer: A::B::C

o Watch Video Solution

31. A particle moving along a straight line with
uniform acceleration has velocities 7m /s at A and
17m /s at C. B is the mid point of AC. Then :-

A.The average velocity at Bis 10m /s

B. The average velocity between A and Bis 10m /s


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

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

fromBto Cis 3:2

D. The average velocity between B and C'is 15m /s

Answer: A::B::D

o Watch Video Solution

32. Let r be the radius vector of a particle in motion
about some reference point and r its modulus.
Similarly, v be the velocity vector and v its modulus.

Then


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

dt
dr
dt

Answer: A::C::D

o Watch Video Solution

33. Two particles A and B are located in x — y plane
at points (0,0) and (0,4m). They simultaneoulsy
start moving with velocities v4 = 23’m/s and

v = 2%m/s. Select the correct alternative(s)

A. the distance between them is constant


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

B. The distance between them first decreases and
then increases

C. the shortest distance between them is 24/2m

D. Time after which they are at minimum distances

is 1s

Answer: B::C::D

o Watch Video Solution

34. The co-ordinate of the particle in x-y plane are
given as & = 2 + 2t + 4t* and y = 4t + 8t -

The motion of the particle is :-


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

A. along a straight line

B. uniformly accelerated

C. along a parabolic path

D. non-uniformly accelerated

Answer: A::B

o Watch Video Solution

35. River is flowing with a velocity vgr = 4%m/s. A
boat is moving  with a velocity  of

VBR = ( — 21 + 43')m/s relative to river. The width


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

of the river is 100m along y-direction. Choose the
correct alternative(s)
A. The boatman will cross the river in 25s
B. Absolute velocity of boatman is 2,/5m /s
C. Drift of the boatman along the river current is
o0m

D. The boatman can never cross the river

Answer: A::B::C

o Watch Video Solution



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

36. A particle is moving along x-axis. Its velocity v with

x co-ordinate is varying as v = ,/z. Then

A. initial velocity of particle is zero

B. motion is non-uniformly accelerated

1
C. acceleration of particle at z = 2m is Em/s2

D. acceleration of particle at z = 4m is 1m / s>

Answer: A::C

° Watch Video Solution



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

37.From v — t graph shown in figure. We can draw the

following conclusions

A.between t = 1s to t = 2s speed of particle is

decreasing

B. between t = 2s to t = 3s speed of particle is

increasing

C. between t = 5s to ¢ = 6 acceleration of particle

is negative


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

D.between t = 0 to t = 4s particle changes its

directioin of motion twice

Answer: C::D

o Watch Video Solution

38. A particle P is projected upwards with 80m /s.
One second later another particle @ is projected with
initial velocity 70m /s. Before either of the particle

srikes the ground (g = 10m /s*)

A.both particle are at rest with respect to each

other


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

B. after 2s distance between the particles is 7bm

C. when particle P is at highest point, particle Q is

moving downwards

D. when particle P is at highest point, particle Q is

moving upwards

Answer: A::B

o Watch Video Solution

39. Displacement time graph of a particle moving in a

straight line is a shown in figure.


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

A.in region A acceleration is positive

B. in region B acceleration is negative

C.in region (' acceleration is positive

D. in region D acceleration is negative

Answer: A::B

° Watch Video Solution



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

40. At time t = 0, a particle is at ( — 1m, 2m) and at
t =2s it is at ( —4m,6m). From this we can
conclude that in the given time interval.

A. particle may be accelerate

B. particle may be accelerated

C. average speed of the particle is 2.5m /s

D. average velocity of the particle is 2.5m / s

Answer: B::D

o Watch Video Solution



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

41. A particle P lying on a smooth horizontal z — y
plane starts from (3'; + 43')m with  velocity
(2’2)m/s. Another particle @ is projected
(horizontally from origin with velocity (ac'z + yﬁ) SO

that is strikes P after 2s. Then

Az =20
B.z = 3.5
Cy=20
D.y = 3.5

Answer: B::C

° Watch Video Solution



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

42. Path of a particle moving in = —y plane is
y = 3x + 4. At some instant suppose z- component
of velocity is 1m /s and it is increasing at a constant
rate of 1m /s%. Then at this instant.

A. (a)speed of particle is 1/10m /s

B. (b)acceleration of particle is \/1_0m/s

C. (c)velocity time graph is parabola

D. (d)acceleration time graph is parabola

Answer: A::B

° Watch Video Solution



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

43. A particle moves along the X-axis
z = u(t — 2s) = at(t — 2)°

A. the initial velocity of the particle is u

B. the acceleration of the parabolais u

C. the acceleration of the particle is 2a

D.at t = 2s particle is at the origin

Answer: C::D

as

° Watch Video Solution

44, A man standing on the edge of the terrace of a

high rise building throws a stone, vertically up with at


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

speed of 20m / s. Two seconds later, an identical stone
is thrown vertically downwards with the same speed
of 20m,. Then
A.the relative velocity between the two stones
remains constant till one hits the ground
B. both will have the ame kinetic energy when they
hit the ground
C.the time interval between their hitting the
ground is 2 seconds
D.if the collisions on the ground are perfectlyl
elastic bothh will rise to the same height above

the ground


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

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

° Watch Video Solution

45. The v — t graph for two particles P and @ are
given in the figure. Consider the following
statements(s). Then, which of the following

statement(s) is/are True:

vw P

A. Their relative velocity is non-zero but constant


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

B. Their relative velocity is continuously increasing

C.Their relative acceleration is non-zero but

constant

D. Their relative acceleration continuously increse

Answer: B::C

o Watch Video Solution

46. A particle is moving in a straight line along the
positive z-axis such that its speed is inversely

proportional to the distance from origin

1

k : :
v X — = v = — where k is the proportionally
x x


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

constant].

The graph of motion of the particle for 1 /v versus x

(distance from origin) is shown in the figure.

e e o0 o e o=~

0O

U‘ -
N
o

x(m)

A.The time interval of motion from point A to
point B is 12.50

B.The time interval of motion from point A to
point B is 18.75s.

C. The proportionality constant k is 10m? /s

D. The proportionality constant k is 20m? /s


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

Answer: B::C

o Watch Video Solution

47. A subway train travels between two of its stations
at then stops with the acceleration shcedule shown in

the acceleration versus time graph. Then

A. The time interval A is 8s.

B. The distance between station is 350m


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

C.The time interval At is 10s

D. The distance between stations is 416m

Answer: C::D

o Watch Video Solution

48. A particle starts moving with initial velocity 3m /s
along x- axis from origin. Its acceleration is varying
with  co-ordinate in parobalic nature as shown in the

figure. At £ = 1m, tangent to the graph makes an


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

angle 45° with positive x- aixs. Then at x = 3m,

A. velocity of the particle is 31/2m /s

B. velocity of the particle is 3v/2m /s
C. acceleration of the particle is 4.5m / s

D. acceleration of the particle is 9m / s°

Answer: A::C

° Watch Video Solution



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

49. A train starts from rest at § = 0 and is subjected
to an acceleration as shown in figure. Then,
a (ms™2)

6

30 —S (M)

A.Change in velocity at he end of 10m
displacement is 50m / s
B. Velocity of the train for s = 10m is 10m /s

C. The maximum velocity attained by train is equal

to 6,/5m /s


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

D. The maximum velocity of the train ins 16m /s

Answer: B::C

° Watch Video Solution

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

km : :
—— observes a man B in front of the car crossing

hr
perpendicularly a road of width 15 m in three seconds.

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

A. Speed of man Bis 5,/10m /s

B. Speed of man B is bms 1


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

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

1
tan ! (E) with direction of motion of car
D. Actual direction of motion of B is at an angle of

tan '(3) with direction opposite to the

direction of motion of car.

Answer: A::C

° Watch Video Solution

COMPREHENSION _TYPE


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

1. Velocity of a projectile at height 15m from ground is
v = (20'2 + 103’)m/s. Here ¢ is in horizontal
direction and j is vertically upwards. Then

Speed with which particle is projected from ground

A.30

B. 20+/2
C. /20

D. 3./40

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_B2a1xKNUM3Rf

2. Velocity of a projectile at height 15m from ground is
v = (20'2 + 103>m/s. Here ¢ is in horizontal
direction and 3 is vertically upwards. Then
Angle of projectile with ground is

A. 45°

B.30°

C.37°

D.60°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HF1lTwM2QVLX
https://dl.doubtnut.com/l/_fL1eCJftvFYA

3. Velocity of a projectile at height 15m from ground is
v = (20% + 103>m/s. Here ¢ is in horizontal
direction and 3 is vertically upwards. Then
Maximum height from a ground is ......m

A.30

B. 60

C.40

D. 20

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_fL1eCJftvFYA

4. Velocity of a projectile at height 15m from ground
is v = (20% + 103’>m/s. Here ¢ is in horizontal
direction and j is vertically upwards. Then
Horizontal range of the ground is .......... m

A.60

B. 50

C.80

D.70

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cn0J4sRL5FMb
https://dl.doubtnut.com/l/_fSkeH1gzmsMO

5. At t = 0 a projectile is fired from a point O (taken
as origin) on the ground wita speed of 50m /s at an
angle of 53° with the horizontal. It just passes two

points A and B each at height 75m above horizontal.

:
§
N
t
RIS SR .;.A.“M\\mv}

O

The horizontal separation between the points A and

B

A. 30m

B. 60m

C.90m


https://dl.doubtnut.com/l/_fSkeH1gzmsMO

D. none of these

Answer: B

° Watch Video Solution

6. At t = 0 a projectile is fired from a point O (taken
as origin) on the ground wita speed of 50m /s at an
angle of 53° with the horizontal. It just passes two

points A and B each at height 75m above horizontal.

50m/s
A



https://dl.doubtnut.com/l/_fSkeH1gzmsMO
https://dl.doubtnut.com/l/_VrcqzbLgPrqq

The distance (in metre) of the particle from origin at

t = 2s

A. 60+/2

B. 100
C.60

D. 120

Answer: A

° Watch Video Solution

7. Two particles A and B are projected in the vertical

plane with same initial velocity u fro part (0,0) and (I,


https://dl.doubtnut.com/l/_VrcqzbLgPrqq
https://dl.doubtnut.com/l/_KcH7EgABa8f3

h) towards each other as shwon in figure
Minimum distance between particle A and B during

motion

l o 10m/s

(0.0) < / > |

(/, B

A. parabola

B. straight line parallel to y-axis

C. straight line parallel to x-axis

D. None of the above


https://dl.doubtnut.com/l/_KcH7EgABa8f3

Answer: C

o Watch Video Solution

8. There of the fundamental constant of physics are
the universal gravitational constant,
G =6.7%x 10 'm3kg~s 2 the speed of light
c=3.0x10°m/s and Planck's constant,
h =6.6x10 3Js ! two particles A and V are
projected in the vertical plane with same initial
velocity ug fro part (0,0) and (l,-h) towards each other
as shwon in figure

Minimum distance between particle A and B during


https://dl.doubtnut.com/l/_KcH7EgABa8f3
https://dl.doubtnut.com/l/_EtIjk2JX4uIk

l g 10mv/s?

(0.0) €

(. B

Al

B.\/1? + h?
C.h

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EtIjk2JX4uIk

9. There of the fundamental constant of physics are
the universal gravitational constant,
G =6.7x10 "m’kg s 2 the speed of light
c=3.0 X 108m/s and Planck's constant,
h =6.6x10 3Js ! two particles A and V are
projected in the vertical plane with same initial
velocity ug fro part (0,0) and (l,-h) towards each other
as shwon in figure

The time when separation between A and B is


https://dl.doubtnut.com/l/_EtIjk2JX4uIk
https://dl.doubtnut.com/l/_4JutH6INqfU6

minimum is

M
A

l g 10mv/s?

(0.0) <

(. hyB

u cos 0
B.+/(2h). g

2l
" ucosf

[

" 2ucosf

D

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_4JutH6INqfU6

10. Two friends A and b playing a game of collision of
balls and throwing balls from the top of two towers
simultaneously as shown in the figure. If the balls
collide in air at point P and point O is treated as

origin then answer the following questions

(9 =10m/s*)
NN M\\A\cfc
| My 20V2
- 20my,
S T
i
< L
Sp f.,i"
0l
« —~D

Distance D betwen the towers is:


https://dl.doubtnut.com/l/_4JutH6INqfU6
https://dl.doubtnut.com/l/_6uv21USSZYwN

A. 100m

B. 200m

C.400m

D. 800m

Answer: B

° Watch Video Solution

11. Two friends A and b playing a game of collision of
balls and throwing balls from the top of two towers
simultaneously as shown in the figure. If the balls

collide in air at point P and point O is treated as


https://dl.doubtnut.com/l/_6uv21USSZYwN
https://dl.doubtnut.com/l/_IuLic96AQFY0

origin then answer the following

(9= 10m/s*)

R g Q.OV.{? o
1 Coromf
3 = L
Nl < €.
i o €2
i | -4
¢ D e

Distance D betwen the towers is:

A. (100, 75)m
B. (100, 125)m
C. (75, 100)m

D. (175, 100)m

questions


https://dl.doubtnut.com/l/_IuLic96AQFY0

Answer: A

o Watch Video Solution

12. A particle of mass m is projected up from the
bottom of an inclined plane with initial velocity v, at
angle 45° with an inclined plane of inclineation 30° as
shown in figure. At the same time a small block of
same mass m is released from rest at a height h. The

particle hits the block at some point on inclined plane.


https://dl.doubtnut.com/l/_IuLic96AQFY0
https://dl.doubtnut.com/l/_1zUvMUg9ChCG

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1zUvMUg9ChCG

13.

A particle of mass m is projected up from the bottom
of an inclined plane with initial velocity v, at angle
45° with an inclined plane of inclination 30° as shown
in figure. At the same time a small block of same mass
m is released from rest at a height h, the particle hits
the block at some point on the inclined plane. Neglect
friction at inclined.

Q. The value of height h is


https://dl.doubtnut.com/l/_xfw7AzMyDu14

Answer: C

° Watch Video Solution

14. A particle starts from rest with a time varying
acceleration a = (2t — 4).Here t is in second and a in
2

m/s

Particle comes to rest after atime ¢t — ........... second


https://dl.doubtnut.com/l/_xfw7AzMyDu14
https://dl.doubtnut.com/l/_pnOrJGDjnmxg

Al

B.4

C.3

D. 2

Answer: B

° Watch Video Solution

15. A particle starts from rest with a time varying

acceleration a = (2t — 4).Here t is in second and a in

m /s>


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

Maximum velocity of particle in negative direction is at

t = e second
A 3
B.4
C.2
D.1
Answer: C

° Watch Video Solution

16. A particle starts from rest with a time varying

acceleration a = (2t — 4). Here t is in second and a in


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

m / s?

The velocity time graph of the particle is

A. parabola passing through origin

B. straight line not passing through origin

C. parabola not passing through origin

D. straight line passing through origin

Answer: A

° Watch Video Solution

17. ¢ and y co-ordinates of a particle moving in x — y

plane at some instant of time are £ = 2t and y = 4¢


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

Here x and y are in metre and ¢ in second. Then
The distance travelled by the particle in a time from
t=0tot = 2sis ... m

A.2./3

B.4,/5

C./2

D. 3/40

Answer: B

o Watch Video Solution



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

18. x and y co-ordinates of a particle moving in x — y

plane at some instant of time are £ = 2t and y = 4¢

Here x and y are in metre and ¢ in second. Then

The path of the particle is a.......

A. straight line

B. parabola

C.circle

D. ellipse

Answer: A

o Watch Video Solution



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

19. At time ¢ = 0, particle A is at (1m, 2m) and B is at
(5m, bm). Velociyt of B is (25 + 43)m/s Velocity of

particle A is \/iv) at 45° with z-axis. A collides with B

Value of vis ... m/s

A5
B.15
C.25

D. 10

Answer: D

° Watch Video Solution



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

20. At time t = 0, particle A is at (1m, 2m) and B is
at (5m, 5m). Velocity of B is <25 + 43)m/s Velocity
of particle A is \/ifv) at 45° with z-axis. A collides
with B .
Time when A will collide with B is .....second.

A.0.5s

B.1.5s

C.4s

D. 3s

Answer: A

o Watch Video Solution



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

21. The position of a particle is given by
z =2(t —t°)
where t is expressed in seconds and z is in metre.
The acceleration of the particle is
A.O
B.4m /s
C.—4m/s*

D. None of these

Answer: C

o Watch Video Solution



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

22.The position of a particle is given by

z =2(t—t°)

where ¢ is expressed in seconds and z is in metre.

The maximum value of position co-ordinate of particle

on positive x-axis is

A 1Im

B.2m

Answer: C

° Watch Video Solution



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

23.The position of a particle is given by
z =2(t—t°)
where t is expressed in seconds and x is in metre.

The particle
A. never does to negative z-axis
B. never goes to positive x-axis

1
C.starts from the origin goes up to £ = —m in

2
the positive z -axis and then moves in opposites

direction

D. has zero initial velocity

Answer: C



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

l P Watch Video Solution J

24.The position of a particle is given by
z = 2(t —t*)
where t is expressed in seconds and z is in metre.
The total distance travelled by the paticle between
t=0tot =1sis
A.Om

B.1m

C.2m

Answer: B


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

° Watch Video Solution

25. The position of a particle is given by
z =2(t —t°)
where t is expressed in seconds and z is in metre.

When does the object return to its initial velocity?

o Watch Video Solution

26. The position of a particle is given by
z =2(t—t°)
where ¢ is expressed in seconds and z is in metre.

When is the object at rest?



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

l @Y Watch Video Solution ]

27. The graph given shows the positions of two cars,
A and B, as a function of time. The cars move along
the x-axis on parallel but separate tracks, so that they

can pass each other's position without colliding. At


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

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

———— o Ga— — — —— — —— — — Y —— i

s ———— — — — - — — - —

o - —— - - — —

- f
h bty

D. 1,


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

Answer: A

o Watch Video Solution

28. The graph given show the position of two cars A
and B as a function of time. The cars move along the
x axis on parallel but separate tracks, so that they can
pass each other's position without colliding.

<1

At time t3 which car is moving faster?


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

A.car A

B.car B

C. same sped

D. None of these

Answer: B

o Watch Video Solution

29. The graph given shows the positions of two cars,
A and B, as a function of time. The cars move along
the x-axis on parallel but separate tracks, so that they

can pass each other's position without colliding. At


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

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

———— o Ga— — — —— — —— — — Y —— i

s ———— — — — - — — - —

o - —— - - — —

- f
h bty

D. 1,


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

Answer: B

o Watch Video Solution

30. The graph given show the position of two cars A
and B as a function of time. The cars move along the
x axis on parallel but separate tracks, so that they can

pass each other's position without colliding.

Xt



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

Which one of the following best describes the motion

of car A as shown on the graphs?

A. speeding up

B. constant velocity

C.slowing down

D. first speeding up, then slowing down

Answer: C

° Watch Video Solution

31. Two trains R and S are approaching each other on

a straight track, the former with a uniform velocity of


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

25m /s and the latter with 15m /s. When the are
225m apart brakes are siultaneously applied to both
of them. The deceleration given by te brakes to the
train S increases linearly with time by 0.3m /s every
second (i.e. dv/dt = — 0.3t), while the train R is
given a uniform deceleration

What must be the minimum deceleration of train R so

that the trains do not collide?
A.bs
B. 25s

C.15s

D. 10s


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

Answer: D

° Watch Video Solution

32. Two trains A and B are approaching each other on
a straight track, the former with a uniform velocity of
25 m/s and other with 15m/s, when they are 225 m a
part brakes are simultaneously applied to both of
them. The deceleration given by the brakes to thetrain
B increases linearly with time by O..?»m/s2 every
second, while the train A is given a uniform
deceleration, (a) What must be the minimum

deceleration of the train A so that the trains do not


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

collide ? (b) What is the time taken by the trains to
come to stop ?
2
A.5m /s
B.2.5m / s
C.1.5m /s

D.7.5m /s’

Answer: B

° Watch Video Solution

MATCH THE COLUMN


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

1. A particle is projected with velocity 204/2m /s at
45° with horizontal. After 1s(g = 10m/s®) match

the following table

— Table-1 |  Table-2
(A) Average velocity t(P) 1045 mjs
(B) Change in velocity H(Q) 25m/s
(C) Instantaneous velocity ' (R) 10 m/s
|(S) None

° Watch Video Solution

2. Trajectory of a particle in a projectile motion is
22
given as y = £ — —. Here = and y are in metre. For

80

this projectile motion the following with g = 10m / s°.


https://dl.doubtnut.com/l/_mlYFbrIREZB1
https://dl.doubtnut.com/l/_LFjRoDCabG6A

Table-1 i Table-2
(A) Angle of projootion §X(P) 20 m

(B) Angle of velocity with %(Q) 80 m
horizontal afterds | .

Table-1 ; Table-2
(A) Angle of projoction §i(P) 20m

(B) Angle of velocity with %(Q) 80 m
horizontal after 4s b e |

o Watch Video Solution

3. A ball is projected from a 500m high towe with

velocity of 100% horizontally. It lands on a 375cm

high tower. Take g = 1Om/s2) Match the following


https://dl.doubtnut.com/l/_LFjRoDCabG6A
https://dl.doubtnut.com/l/_pJ2GZkurmz9y

two Tables.

Table-1

(A) Distance between tne towers in ‘if-‘*

meter
(B) Minimum velocity during the
motion in mVs o
(C) Maximum vertical velocity of the
pall in m/s -
(D) value of J5 times the maximu’

" in ’T\"S
ing the motior 10 7=
speed during the Mo 4

/ ot~
iRy 2o

~ 4y
3 T

o Watch Video Solution

4. Match the following

Table-1
(A) c:;, Intig 2
C (P) /\’,(,')\(;v.mrn
(B) dlv|
at (Q) Magnitude of acreieawor
© <&
at (R) Volocity
mair]
p) <111 .
at (S) Magnitude of velocity
(T) None



https://dl.doubtnut.com/l/_pJ2GZkurmz9y
https://dl.doubtnut.com/l/_7iunpTVpRbsZ

o Watch Video Solution

5. Velocity of a particle is in negative direction with

constant acceleration in positive direction. Then

match the following:

Table-1 | Table-2
"(A) Velocity-time graph %(P) Slope -» negative
(B) Acceleration-time H{Q) Slope - positve

graph i
(C) Displacement-time (R) Slope — zero
graph
((S) | Slope | — ncreasing

(T) |Slope\— decreas\ng
(U) \Slope \— constant

° Watch Video Solution

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

time interval from t =0 to t = 6s, match the


https://dl.doubtnut.com/l/_7iunpTVpRbsZ
https://dl.doubtnut.com/l/_lCKI7JEQxlqN
https://dl.doubtnut.com/l/_uf7T9GmxhXEb

following:

v
IOY

Column I
(A) Change in velocity
(B) Average acceleration
(C) Total displacement
(D) Acceleration ay t=3s

Column IT
(p) —5/3SIunit
(9) —20SIunit
(r) —10STunit
(s) —5SIunit

° Watch Video Solution



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

7.Let us call a motion, A when velocity is positive and
increasing A~ ' when velocity is negative and
increasing R when velocity is positive and decreasing
and R~ when velociyt is negative and decreasing.

Now match the following two tales for the given s — ¢

graph
M/ - .. t
. Tabet  Tavez
(A) M ™ A
(8) N (Q) R
(C) P R A
D) @ ) R

° Watch Video Solution



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

8.In the s — t equations (s = 10 + 20t — 5¢*) match

the following

S Tfﬁ),'e ! Table-2
(A) Dlstance traveiled in 3s (P) — 20 uny
(B) Displacement in 1s i(Q) 15 unit
(C) Initial acceleration \(R) 25 unit
\(S) =10 unit

(D) Velocity at 4s

° Watch Video Solution

9. Match the following

(A)

(B)

(©)
(D3)

Table 1 T aies-
Constant Positive (b)) Toeers ey V"J&a;,e
acceleration
Constant negative A0 ISR URSINSTR YN
acceleration !

et (H) TOOee v e

Constant displacerner
(%) Spesd must wnoteal

Constant slope Of a-tgraph
(1) Speed mustdecte

° Watch Video Solution



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

10. A balloon rises up with constant net acceleration

of 10m/s2. After 2 s a particle drops from the balloon.

After further 2 s match the

(Takeg = 10m /s?)

Column I

s

Height of perticle from ground
Speed of particle

Q

Displacement of Particle

—~~ A/~~~
—_ ~— ~— “—

Acceleration of particle

following
Column II

(p) Zero

(¢) 10SIunits

(r) 40SIunits

(s) 20STunits

o Watch Video Solution

11. Table -1 gives some graph for a particle moves

along z-axis in positive z-direction. The variables v, =


https://dl.doubtnut.com/l/_w89Jgp0NOXfW
https://dl.doubtnut.com/l/_zMptv7x1rR9s
https://dl.doubtnut.com/l/_V3X3jXKqUNIE

and t represent speed of particle, z-coordinate of
particle and time respectively. Table -2 gives certain
resulting interpretation. Match the graph in Table -1

with the statements in Table -2.

(A) y;——Table.7 1

P) ac Table2 o
i e Celerating
{ ) Unitoren toDanrtic e

{

(B) v2 T II
Q) Accolerat les
K non un;ﬁ.v:?r? 4 panicle w

©) vy
(M) Acceleration of paricie »
direr Ay propomional W' 1
»{
(») v

(8) Accelar

P d'\m‘r;\wﬁ‘,‘:ﬁm

¥

° Watch Video Solution



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

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

line given by v = (t2 — 2t1). Match Table-1 with Table

-2
(A) Velog Table-1 -
Clty i AxAS 2
(B =381(nm/°)0‘p“”f‘ : ST
) Acceleration (NM/S?) of part oo a1 51
=2sis T
(C) Time

is (in'8) when particte is at rest R) 23
(D) Magnitude of average acceleration '\\S\ 'y
(in m/s?)of particle in first one \

second is “\ |

o Watch Video Solution

13. A ball of mas 2gm is thrown vertically upwards with

a speed of 30m / s from a tower of height 35m. (Given


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

g = 10m /s?)

Table-1 Taoie2
(A) Displacement (n my o fiust 2« )0 -
(B) Magnitude of average Q)0
acceloration (inm/s?)
in first 6 s \
(C) Distance travelled (inm)in0-4 s ‘\(R\ a0 .
(D) Speed (inm/s)att=4sis \(S) None o \h_em;

° Watch Video Solution

INTEGER_TYPE

1. A particle is projected with velocity 2(\ /gh), so that
it just clears two walls of equal height h which are at a

distance of 2h form each other. Show that the time of

h
passing between the walls is 2 — |. [Hint : First


https://dl.doubtnut.com/l/_nc5PXT0qskXG
https://dl.doubtnut.com/l/_4BdeDcMLbGqG

find velocity at height h. Treat it as initial velocity and

2h as the range. ]

° Watch Video Solution

2. Two inclined planes AB and BC are at inclinations
of 60° and 30° as shown in the figure. The two
projectiles are thrown simultaneously from A and C
with speed 2m /s and v, respectively. They strike at B

1
with same speed. If length of AB is 7mand BC'is
3


https://dl.doubtnut.com/l/_4BdeDcMLbGqG
https://dl.doubtnut.com/l/_XHYv2OZBjz5L

1m, then find the value of vy (in m/s)

4 .
;3 e

& s

/

5

&
Y e g
. ‘»{,{"’
x"/‘»‘,-‘uj
A N R

AN

° Watch Video Solution

3. A particle moves along a parabolic path y = — 9z2

in such a way that the = component of velocity
: 1 :

remains constant and has a value —m /s. Find the

instantaneous acceleration of the projectile (in m / s?)

0 Watch Video Solution



https://dl.doubtnut.com/l/_XHYv2OZBjz5L
https://dl.doubtnut.com/l/_hVEpAczjyXSw

4. A ground to ground projectile is at point A at

T 5
t = 3 is at point B at ¢t = o and reaches the

ground at ¢ = T'. The difference in heights between

points Aand B is

° Watch Video Solution

5. An object is projected with a velocitiy of 20m /s
making an angle of 45° with horizontal. The equation
for trajectory is h = Az — Bx? where h is height z is
horizontal distance. A and B are constants. The ratio

L 2
A. Bis 0,_1'Fmd value of z. (g = 10m /s%)

I ° Watch Video Solution ‘


https://dl.doubtnut.com/l/_hVEpAczjyXSw
https://dl.doubtnut.com/l/_EGsvoRycgzgY
https://dl.doubtnut.com/l/_3PMrKNhhqbd9

6. A ball is thrown from the ground to clear a wall 3m

high at a distance of 6m and falls 18m away from the

2
wall, the angle of projection of ball is tanl(;).

Find value of x.

° Watch Video Solution

7. A particle is thrown from the origin,at an angle
6(0 < 8 < 90°) such that it just crosses a wall of
height 9m. Wall is at £ = 12m. Speed of projection is
nﬁ% and particle strikes the ground at * = 48m.

Value of nis (g = 10m /s*)



https://dl.doubtnut.com/l/_3PMrKNhhqbd9
https://dl.doubtnut.com/l/_JLbj6j6eI735
https://dl.doubtnut.com/l/_KP16BYPZypb4

\ o Watch Video Solution

8. ABC' is a triangle in vertical plane. Its two base

1
angles /BAC and /Z/BCA are 45° and tan_lg
respectively. A particle is projected from point A such

that is passes through vertices B and C. Angle of

projectio is 6. Find the value of 3tan 6.

o Watch Video Solution



https://dl.doubtnut.com/l/_KP16BYPZypb4
https://dl.doubtnut.com/l/_Ptq96iFAkpYB
https://dl.doubtnut.com/l/_mXguZCbpYC7i

9. A stone is projected from point P on the inclined
plane  with  velocity vy = 10m /sec directed
perpendicular to the plane. The time taken (in second)
by the stone to strike the horizontal ground S is

(Given PO = | = 10meter)(Take g = 10m/32)

° Watch Video Solution

10. A stone is thrown from the top of a tower of height

h = 10m with speed v — 10m / s. The distance of the


https://dl.doubtnut.com/l/_mXguZCbpYC7i
https://dl.doubtnut.com/l/_QDjCo25ahI8p

landing point on the ground from the foot of the
tower is R < 2,/3k in meter. Calculate k. Take
g=10m /s’

10m/s

10 m}-

° Watch Video Solution

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

reach the ground in 5s. It is stopped after 3s of its fall


https://dl.doubtnut.com/l/_QDjCo25ahI8p
https://dl.doubtnut.com/l/_0VkIxVR69j0L

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

the stone to reach the ground will be .

° Watch Video Solution

12. A car starts moving along a line, first with
acceleration a = 5m /s® starting from rest then
uniformly and finally decelerating at the same rate till
it comes to rest. The total time of motion is 25s. The
average speed during the time is 20m / s. The particle

moves uniformly for (2.5z) second. Find the value of x

° Watch Video Solution



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

13. Two particles P and Q simultaneously start moving
from point A with velocities 15m /s and 20m/s
respectively. The two particles move with acceleration
equal in magnitude but opposite in direction. When P
overtakes Q at point B then its velocity is 30m /s, the

velocity of Q at point B will be

o Watch Video Solution

14. If a particle takes ¢t second less and acquire a

! more in falling through the same

velocity of vms ™
disance on two planets where the accelerations due to

gravity are 2g and 8¢ respectively, then v = & > . Find

value of


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

o Watch Video Solution

15. Speed time graph of two cars A and B
approaching towards each other is shown in figure
Initial distance between them is 60m. The two cars will

cross each other after t secons. Find value of it t.

TV (rrys)

20

“‘“
."”‘ns,
-~
~

N frome=ens,

<A
Hs)

o Watch Video Solution



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

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?

} a(ms?)

10

1(s)

4

N\

o Watch Video Solution

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

uniform acceleration a and the remaining with


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

uniform retardation 2a. If t is the time of ascent, find

the depth of the shaft.

° Watch Video Solution

18. A small electric car has a maximum constant
acceleration of 1m/s?, a maximum constant
deceleration of 2m /s®> and a maximum speed of
20m / s. The amount of minimum time it would take to
drive this car 1km starting from rest is (13n) second.

Find value of n

o Watch Video Solution



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

19. The diagram shows the variatioin of 1/v (where v
is velocity of the particle) with respect to time. At time
t = 3s using the details given in the graph, find the
instantaneous acceleration (in m/s2)

1 (s/rn)

< g & & 3
&
NG
<

k
R 8

M‘ “u,\n W AR
N &
¥
3

$

° Watch Video Solution



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

20. Two particles are moving with velocities
vlzg—t3+i~c and v2:t%+t3+2i€m/s
respectively. Time at which they are moving

perpendicular to each other is. (second)

o Watch Video Solution

21. A particle A moves with velocity (2;, — 33)m/s
from a point (4, 5m)m. At the same instant a particle
B, moving in the same plane with velocity
(42 + 3>m/s passes through a point C(0, — 3)m.
Find the xz-coordinate (in m) of the point where the

particles collide.

| o |


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

[ ¥ Watch Video Solution J

22. A ball is thrown upwards with a speed of 40m /s.
When the speed becomes half of the initial speed,
gravity is switched off for next 2 second. After that
gravity is again switched on but magnitude gravity is
doubled. The total distance travelled by the ball from
t = 0 to the time when the ball reaches the maximum

heighth is 5505. Find the value of 3.

o Watch Video Solution

23. Figure shows the velocity time graph for a particle

travelling along a straight line. The magnitude of


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

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

interval fromt¢ = 0to ¢t = 6s is 10c. Find the value of

Q.
viney)
=~ )
N NN
12 3
X0+

o Watch Video Solution

24.Two bodies A and B are moving along y-axis and «

-axis as shown. Find the minimum distance between A


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

and B is subsequent motion (in m)
LSOm/’s

\ :
8 40ms i

me-w}-—-— R R L EL R ENNNN

o Watch Video Solution

25. The 1 /v versus positions graph of a particle is
shown in the figure, where v is the velocity of the
particle. The particle is moving in a straight line aloing

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


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

reach from the point A to B in second

2
N
8
A oo
¥ 5
§ &3
S 3 3
} & N
3 & N
* 3
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° Watch Video Solution



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

