PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

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.

A 12


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_e982Z5qxFsvg

B.7

C.-12

D.5¢/2

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/_e982Z5qxFsvg
https://dl.doubtnut.com/l/_7MtKzOeVTrqz
https://dl.doubtnut.com/l/_Al56mgJvyAIE

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/_Al56mgJvyAIE
https://dl.doubtnut.com/l/_YYVsVSpjaNPj
https://dl.doubtnut.com/l/_yFdDOQ8QZTdg

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/_pwNDHTzahbzT

7. A particle is moving along x-axis. Its X-coordinate
varies with time as, X = N* + 4t — 6 Here, X is In
meters 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 vary with time as z = 2t* and y = ¢
respectively. Here, x and y are in metre and t is in
seconds. Find average acceleration between the time

interval fromt = Qtot = 2s.


https://dl.doubtnut.com/l/_pwNDHTzahbzT
https://dl.doubtnut.com/l/_bie3G91YKDzt
https://dl.doubtnut.com/l/_e7znIKhyX8uP

Answer: C

° Watch Video Solution

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.

& ]


https://dl.doubtnut.com/l/_e7znIKhyX8uP
https://dl.doubtnut.com/l/_e7akFrropqgM

| ¥ Vvatch video Solution ]

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

average speed during the complete journey.

A. (’Ul + ’02)

U1 — Vg
2

V1 + U9
2

V1 -+ V2

D.
2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_e7akFrropqgM
https://dl.doubtnut.com/l/_Ox3zru53DZcz

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 wv3. Find the average speed during the

complete journey.

° 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°.

A. 4s


https://dl.doubtnut.com/l/_JQGwgNPcEyHY
https://dl.doubtnut.com/l/_BKcDVNJFQM6E

B. —28s

C.12s

D. —2s

Answer: A

° Watch Video Solution

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>

A 30ms !


https://dl.doubtnut.com/l/_BKcDVNJFQM6E
https://dl.doubtnut.com/l/_pWjFqHe7ugJF

B.40ms !

C.50ms !

D. 60ms 1

Answer: C

° 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) 65 Take g = 10m / s

° Watch Video Solution



https://dl.doubtnut.com/l/_pWjFqHe7ugJF
https://dl.doubtnut.com/l/_N7Vt7ClcKBZm

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.

A.12m /s
B.22m /s
C.—22m/s

D.—12m /s

Answer: D


https://dl.doubtnut.com/l/_GoN7dm6tq3Dx

° Watch Video Solution

16. Velocity-time equation of a particle moving in a
straight line is, v = (10 + 2t + 3t2) (SI units) Find

(a) displacement of particle from the mean position at
timet = 1s, if it is given that displacement is 20m at
timet = 0.

(b) acceleration-time equation.

o 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


https://dl.doubtnut.com/l/_GoN7dm6tq3Dx
https://dl.doubtnut.com/l/_1AwTK6ja8uFc
https://dl.doubtnut.com/l/_yh3Mse37iR0i

direction perpendicular to its initial velocity. Find the
velocity and displacement of the particle at the end of

1s.

o Watch Video Solution

18. Velocity and acceleration of a particle at timet = 0
are u = (25 + 33>m/s and a = (4% + 33)771/32
respectively. Find the velocity and displacement if

particle at t = 2s.

o Watch Video Solution



https://dl.doubtnut.com/l/_yh3Mse37iR0i
https://dl.doubtnut.com/l/_3fKkJCDnikMp

19. Velocity of a particle in x-y plane at any time t is
vV = (27:2 + 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.

° Watch Video Solution

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

L.

L

(@) State, whether the given graph represents a


https://dl.doubtnut.com/l/_xcPUPTYP9ADO
https://dl.doubtnut.com/l/_1Yd17zDNX3hY

uniform motion or not.

(b) Find velocity of the particle.

° Watch Video Solution

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

versus time graph is as shown below.

, X (m)

/1 5 >t (S)
-20

) -

Draw

some conclusion from the given graph.


https://dl.doubtnut.com/l/_1Yd17zDNX3hY
https://dl.doubtnut.com/l/_SNSyJKEZK81p

A +21
S

B. 12
S

c.+122%
S

D. +20 2%
S

Answer: A

° 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/_SNSyJKEZK81p
https://dl.doubtnut.com/l/_3l21nYEVFQzX

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/_3l21nYEVFQzX
https://dl.doubtnut.com/l/_HRMlS9CFJKNg

° 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/_HRMlS9CFJKNg
https://dl.doubtnut.com/l/_AvlJOBw2eGrO
https://dl.doubtnut.com/l/_wJ9n7ixnkozq

att = 0.

a
(m/s?)
2
-(2)" 2 4 6] — ¢
AT RERRR B (s)

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/_wJ9n7ixnkozq
https://dl.doubtnut.com/l/_ZMSZkY11Q8Sc

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.

A. 2.5s


https://dl.doubtnut.com/l/_maIJPcP3JWYs
https://dl.doubtnut.com/l/_gpRPoXEDqmvU

B.3.5s

C. —2s

D. none

Answer: A

° Watch Video Solution

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


https://dl.doubtnut.com/l/_gpRPoXEDqmvU
https://dl.doubtnut.com/l/_Xyp80p2aJrGz

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 find the time taken to cross the river.

A. 10sec

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_Xyp80p2aJrGz
https://dl.doubtnut.com/l/_bu7nyOUCnjlq
https://dl.doubtnut.com/l/_UWBExoTk2Oqy

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?

o Watch Video Solution



https://dl.doubtnut.com/l/_UWBExoTk2Oqy

32. An aircraft flies at 400km /h in still air. A wind of
2004/2km /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 time of his journey if
AB = 1000km.

A.t = 0.83h

B.t = 1.83h

C.t = 2.83h

D.1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Oly9MA4UcjiM

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.

o 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 vertical. Find the speed of rain.

A.\/2km /h


https://dl.doubtnut.com/l/_h0zT9xToIoq4
https://dl.doubtnut.com/l/_wKoy9RngarGj

B.2/2km /h
C.3v2km /h

D.5+v/2km / h

Answer: C

° Watch Video Solution

Example Type 1

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

starts from x = — 10m with velocity 4m /s along
negative x-direction and acceleration 2m /s along

positive x-direction. Particle-2 starts from z = 4 2m


https://dl.doubtnut.com/l/_wKoy9RngarGj
https://dl.doubtnut.com/l/_qZbVfiNlNFYD

with velocity 6m /s along positive x-direction and
acceleration 2m / s* 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
12m /s and acceleration 4m /s* both in positive x-

direction. Particle-2 starts with velocity 4m /s and


https://dl.doubtnut.com/l/_qZbVfiNlNFYD
https://dl.doubtnut.com/l/_iozxisw8o8px

acceleration 12m /s also in positive x-direction. Find
(a) the time when distance between them is minimum.
(b) the minimum distacne between them.

A.1s 36m

B.12s 36m

C. 1s 360m

D. 1s 136m

Answer: A

° Watch Video Solution

Example Type 3


https://dl.doubtnut.com/l/_iozxisw8o8px
https://dl.doubtnut.com/l/_Cl3JLXrada09

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.

o 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';, - 43)m/s2. Find

(a) the time when the particle will cross the x-axis.


https://dl.doubtnut.com/l/_Cl3JLXrada09
https://dl.doubtnut.com/l/_mdvBhQSSD1FC

(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

Example Type 5

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

Zero.

° Watch Video Solution

Example Type 6


https://dl.doubtnut.com/l/_mdvBhQSSD1FC
https://dl.doubtnut.com/l/_HJIutmFw2EtH

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

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

vV
A

° Watch Video Solution

Example Type 7


https://dl.doubtnut.com/l/_d2G5YsNLMPRL

1. A particle is moving along x-axis. At time ¢t = 0, Its x-
coordinate is x = — 4m. Its velocity-time equation is
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


https://dl.doubtnut.com/l/_GA7ObXWayPpJ
https://dl.doubtnut.com/l/_xi4wbNGZIhvy

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
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


https://dl.doubtnut.com/l/_xi4wbNGZIhvy
https://dl.doubtnut.com/l/_5q2d6OcKMrpH

(b) displacement of lift and ball at that instant.
(c) distance travelled by the ball upto that instant.

Take g = 10m / s*

o 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 as 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



https://dl.doubtnut.com/l/_5q2d6OcKMrpH
https://dl.doubtnut.com/l/_9lmfziaV22Wt
https://dl.doubtnut.com/l/_eFPeTKPQAtrg

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
cars start from rest and travel with constant

acceleration a; and a; respectively. Show that

v = ,/ajast.

o 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


https://dl.doubtnut.com/l/_eFPeTKPQAtrg
https://dl.doubtnut.com/l/_n56ePKsYUeJJ

(a) the maximum height attained by the ball.

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

(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

° Watch Video Solution



https://dl.doubtnut.com/l/_n56ePKsYUeJJ
https://dl.doubtnut.com/l/_fvWNC3ZwRqql

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.

° 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/_fvWNC3ZwRqql
https://dl.doubtnut.com/l/_GKvBDxdnrU8s
https://dl.doubtnut.com/l/_YtcYh9aOwZR9

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/_YtcYh9aOwZR9
https://dl.doubtnut.com/l/_6ZU4ZaoMDjNF

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?

d
At =—

v
Bt — 3d
Y
Ct— 2d
3w
D.t =0

Answer: C


https://dl.doubtnut.com/l/_6ZU4ZaoMDjNF
https://dl.doubtnut.com/l/_6AWRAnIRtezo

° 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

(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)

o Watch Video Solution



https://dl.doubtnut.com/l/_6AWRAnIRtezo
https://dl.doubtnut.com/l/_Navu91IeuTdj

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?

o Watch Video Solution

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

the given instant.



https://dl.doubtnut.com/l/_TKbvviG1MpnM
https://dl.doubtnut.com/l/_1R9aNdHCHmzD

l €Y Watch Video Solution ]

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

v = (3'2 —434—2];)771/3 and a = (2% +7- 212:)m/32
(@) 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

or 90°?

(c) At the given instant, whether speed of the particle

is increasing, decreasing or constant?

o Watch Video Solution



https://dl.doubtnut.com/l/_1R9aNdHCHmzD
https://dl.doubtnut.com/l/_WhRfbMm8fbDB

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

type of motion is this?

° Watch Video Solution

2. Velocity and acceleration of a particle are

v = (25) % and a = (4t7A3 + t%’)% where, t is the
S

time. Which type of motion is this ?

° Watch Video Solution



https://dl.doubtnut.com/l/_4whPu6miil1u
https://dl.doubtnut.com/l/_cvr5uycJ4sEn
https://dl.doubtnut.com/l/_LYsDBu8Jc0lv

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

equation directly?

° Watch Video Solution

1. Average speed is always equal to magnitude of

average velocity. Is this statement true or false ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LYsDBu8Jc0lv
https://dl.doubtnut.com/l/_aFzpst6ejBTk

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

stone just after release ?

o Watch Video Solution



https://dl.doubtnut.com/l/_zpcEGNi0YGjO
https://dl.doubtnut.com/l/_M2VmypY0LlF5

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.

° Watch Video Solution

5. (a) 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
acceleration, constant acceleration, variable

acceleration

o Watch Video Solution



https://dl.doubtnut.com/l/_3FZUgVa5Ngsp
https://dl.doubtnut.com/l/_Hcp8PUTqXmdl
https://dl.doubtnut.com/l/_SAu5xb6UdVzy

6. A particle is moving in a circle of radius 4cm with
constant speed of 1e¢m /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.

AT = 2s,1.9cm /s 0.23cm / s
B.T = 25.13s,0.9cm /s 2.23cm / s°
C.T = 15.135,1.9cm /s 1.23cm / s*

D.T = 25.135,0.9cm /s 0.23cm / s*

Answer: D



https://dl.doubtnut.com/l/_SAu5xb6UdVzy

° Watch Video Solution

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,


https://dl.doubtnut.com/l/_SAu5xb6UdVzy
https://dl.doubtnut.com/l/_ifkASdGYpigN
https://dl.doubtnut.com/l/_Gn3hIQ1hz03q

1 3
Zth distance with constant speed of 4m /s and Zth

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

complete journey.

° 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?


https://dl.doubtnut.com/l/_Gn3hIQ1hz03q
https://dl.doubtnut.com/l/_PnJnmWVVhCyd
https://dl.doubtnut.com/l/_tmDtliANtzsl

° Watch Video Solution

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

(1) during upward journey,

(i)) during downward journey and

(iii) at highest point?

m
A 10 —
52

m

B.—10 —

52

m m_m
C°10?_103_20§

D. Variable


https://dl.doubtnut.com/l/_tmDtliANtzsl
https://dl.doubtnut.com/l/_efV95c2MICYp

Answer: B

° Watch Video Solution

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

velocity and acceleration?

° Watch Video Solution

5. A particle is projected vertically upwards with an

initial velocity of 40m /s. Find the displacement and


https://dl.doubtnut.com/l/_efV95c2MICYp
https://dl.doubtnut.com/l/_wHYFaUnCLqy5
https://dl.doubtnut.com/l/_VazfazSEc5xy

distance covered by the particle in 6s. Take

g = 10m/s*

° 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 =1¢

second of its motion.

o Watch Video Solution

7. A particle moves in a straight line with uniform

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


https://dl.doubtnut.com/l/_VazfazSEc5xy
https://dl.doubtnut.com/l/_eZ8PyU9EOwg9
https://dl.doubtnut.com/l/_hHPo2fnQRw3G

t = tis vy. The average velocity of the particle in this

) i . U1+ Ve )
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>

o Watch Video Solution

9. A particle starts with an initial velocity 2.5m /s

along the posiive x-direction and it accelerates


https://dl.doubtnut.com/l/_hHPo2fnQRw3G
https://dl.doubtnut.com/l/_WXHj905GHkrL
https://dl.doubtnut.com/l/_IJ6zrHULhuQ5

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

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>.



https://dl.doubtnut.com/l/_IJ6zrHULhuQ5
https://dl.doubtnut.com/l/_FDRog9M9rmHa

l 0 Watch Video Solution J

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

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

(b) x-coordinate of particleatt = 3s

° Watch Video Solution



https://dl.doubtnut.com/l/_FDRog9M9rmHa
https://dl.doubtnut.com/l/_d2SdBHDYForm

2. A particle is moving with a velocity of

v = (3 + 6t + 9t2) m. Find out
S

(a) the acceleration of the particle at t = 3s.
(b) the displacement of the particle in the interval
t =5stot = 8s.

A. 60

B. 20

C.10

D. 15

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HnM3pDQMoUS9

3. The motion of a particle along a straight line is
described by the function = (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 the origin .

A1,0,4
B.1,4,0
C.10,14 3
* b b 4
D.10,—1,0
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YmB1bl2uybwZ

4. x-coordinate of a particle moving along this axis is
T = (2—i—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 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



https://dl.doubtnut.com/l/_dvs7jZ0BprTV
https://dl.doubtnut.com/l/_CQ4IA9XUjvHX

1. Velocity of a particle at time ¢t = 0is2m/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

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


https://dl.doubtnut.com/l/_CQ4IA9XUjvHX
https://dl.doubtnut.com/l/_6aOD8TbZxHxb
https://dl.doubtnut.com/l/_BnTmMSUi1LJr

displacement of particle at ¢t = 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 = (2t% - 3t23)m/32 At time t =0,
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



https://dl.doubtnut.com/l/_BnTmMSUi1LJr
https://dl.doubtnut.com/l/_MhD44BSJpBml

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

x-coordinate versus time graphs are as shown below

x (m) B

1 ()

(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.

° Watch Video Solution



https://dl.doubtnut.com/l/_Zyu24aybS4Vn

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

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


https://dl.doubtnut.com/l/_regMjD55gXsv
https://dl.doubtnut.com/l/_jdBv4yQAP8ZC

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

displacement in 0 to 10s.

v (m/s)
6+
44

2

+ >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/_jdBv4yQAP8ZC
https://dl.doubtnut.com/l/_F0u1WtQCmucB

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/_F0u1WtQCmucB
https://dl.doubtnut.com/l/_x5TIi6jvmrig

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/_x5TIi6jvmrig
https://dl.doubtnut.com/l/_Z9Z67dsbnLKX

~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/_Z9Z67dsbnLKX
https://dl.doubtnut.com/l/_zY6Z2R21LlWm

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


https://dl.doubtnut.com/l/_nhWibF5gEtsm
https://dl.doubtnut.com/l/_FFEYbA7cnl4A

steering-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 fram A to B.

o Watch Video Solution

5. A man crosses a river in a boat. If he cross the river
in minimum time he takes 10 min with a drift 120m.
If he crosses the river taking shortest path, he takes
12.5 min , find

(a) width of the river

(b) velocity of the boat with respect to water

(c) speed of the current



https://dl.doubtnut.com/l/_FFEYbA7cnl4A
https://dl.doubtnut.com/l/_SJFHFGbe1Ae3

l €Y Watch Video Solution J

6. A river is 20m wide. River speed is 3m /s. A boat
starts with velocity 24/2m /s at angle 45° from the
river current (relative to river)

(a) 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/_SJFHFGbe1Ae3
https://dl.doubtnut.com/l/_B6dHXYRNOTac
https://dl.doubtnut.com/l/_CCB4Oc0SmNSL

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/_CCB4Oc0SmNSL

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/_CCB4Oc0SmNSL
https://dl.doubtnut.com/l/_SywPvmrDVh04

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/_SywPvmrDVh04
https://dl.doubtnut.com/l/_5QW7jgGEe8su

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/_5QW7jgGEe8su

Assertion.

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

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

Answer: A

° 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/_5QW7jgGEe8su
https://dl.doubtnut.com/l/_7W4PbsdiLnLT

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/_7W4PbsdiLnLT
https://dl.doubtnut.com/l/_DqwFyQ6ecBeu

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/_DqwFyQ6ecBeu

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/_DqwFyQ6ecBeu
https://dl.doubtnut.com/l/_d0mHiOP8aHx4

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/_d0mHiOP8aHx4
https://dl.doubtnut.com/l/_48wZMuwZhF24

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/_48wZMuwZhF24

| ¥ 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/_48wZMuwZhF24
https://dl.doubtnut.com/l/_PWLTVdGff5j8

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/_PWLTVdGff5j8
https://dl.doubtnut.com/l/_sOF5xxDowcQE

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/_sOF5xxDowcQE
https://dl.doubtnut.com/l/_J4oM7TbcqBJf

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/_J4oM7TbcqBJf

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/_J4oM7TbcqBJf
https://dl.doubtnut.com/l/_ZnENKQSI2FcK

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/_ZnENKQSI2FcK
https://dl.doubtnut.com/l/_IsDGYqaaZiD3

12. Assertion : Two bodies of unequal masses
m, and ms 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/_IsDGYqaaZiD3

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

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

Answer: D

0 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/_IsDGYqaaZiD3
https://dl.doubtnut.com/l/_YigCQBR4eJm3

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/_YigCQBR4eJm3
https://dl.doubtnut.com/l/_hO6KPkQ5w1hN

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

3042

C.—cm/s

30


https://dl.doubtnut.com/l/_hO6KPkQ5w1hN
https://dl.doubtnut.com/l/_gml7LY3NxCxC

()

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/_gml7LY3NxCxC
https://dl.doubtnut.com/l/_Zy2UBtHTh4qI

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/_Zy2UBtHTh4qI
https://dl.doubtnut.com/l/_N3ndH2oabpoN

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/_N3ndH2oabpoN
https://dl.doubtnut.com/l/_8gY3ifHBDyxx

C.32ms 2

D. 16ms 2

Answer: B

o Watch Video Solution

7. The acceleration of a particle is increasing linearly
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/_8gY3ifHBDyxx
https://dl.doubtnut.com/l/_WozCwcOuIfcV

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/_WozCwcOuIfcV
https://dl.doubtnut.com/l/_otyFzVgXPb6M

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/_otyFzVgXPb6M
https://dl.doubtnut.com/l/_jFzhPN1cuJFm

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/_jFzhPN1cuJFm
https://dl.doubtnut.com/l/_C2PWwqVTRS31

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/_C2PWwqVTRS31
https://dl.doubtnut.com/l/_8UJcauZ2se2h

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/_8UJcauZ2se2h
https://dl.doubtnut.com/l/_DSrCEIMENStx

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/_DSrCEIMENStx
https://dl.doubtnut.com/l/_V4Jr5a0lfwQr

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/_V4Jr5a0lfwQr
https://dl.doubtnut.com/l/_R5DAUxCgXPXf

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/_R5DAUxCgXPXf

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
"4

Bat2
"3

Cat2
2

Dat2
"8

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_OrdHNLR6jKhN
https://dl.doubtnut.com/l/_TbnPBQhrx4kF

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

61>
A —
a

2u?

a

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_TbnPBQhrx4kF

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/_IWRwY6uf04F2

° 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/_IWRwY6uf04F2
https://dl.doubtnut.com/l/_QMbOMM6mVKlW

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: B

° 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/_QMbOMM6mVKlW
https://dl.doubtnut.com/l/_2mvRQTYqnAkB

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/_2mvRQTYqnAkB
https://dl.doubtnut.com/l/_iikux8CPajye

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/_iikux8CPajye
https://dl.doubtnut.com/l/_NsAyTiLDj0yL

if their retarding rates are
a; = 2ms~ % 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.300m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NsAyTiLDj0yL

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 = 1Om/s2).
A.50m
B.75m

C.100 m

D.125 m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_f6cHVa8gI5wn
https://dl.doubtnut.com/l/_DbPBRx2SYL3k

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: D

° Watch Video Solution



https://dl.doubtnut.com/l/_DbPBRx2SYL3k

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

° Watch Video Solution



https://dl.doubtnut.com/l/_5dykukKv0c32
https://dl.doubtnut.com/l/_F0FiILCVGhDP

25. If the displacement of a particle varies with time as
VT =1t+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/_F0FiILCVGhDP

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

lifts of at t = 20s is

a(ms?)}
5f---e-..

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

D. 180ms !


https://dl.doubtnut.com/l/_hBIBr6uXa9Oe

Answer: C

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/_hBIBr6uXa9Oe
https://dl.doubtnut.com/l/_D6se1yMkipH3

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 . The ratio of time of

ascent to time of descent 13 (g = 10ms —2

Al:1

5 2
V3
2

3


https://dl.doubtnut.com/l/_D6se1yMkipH3
https://dl.doubtnut.com/l/_looIghldgr1r

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/_looIghldgr1r
https://dl.doubtnut.com/l/_62Vumq0M1wpH

D.4.5ms !

Answer: B

o 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/_62Vumq0M1wpH
https://dl.doubtnut.com/l/_XK5o8CIDTx29

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/_XK5o8CIDTx29
https://dl.doubtnut.com/l/_eJhEiSEZZ6EB
https://dl.doubtnut.com/l/_MYbtIMvMEf1m

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/_MYbtIMvMEf1m
https://dl.doubtnut.com/l/_ftOkZEkSq6pt

(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/_ftOkZEkSq6pt
https://dl.doubtnut.com/l/_t0UzyHF9FnrM

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 ;.

| o |


https://dl.doubtnut.com/l/_kjuaEXf0vmUF
https://dl.doubtnut.com/l/_GaKqV1yfiHGy

[ 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/_GaKqV1yfiHGy
https://dl.doubtnut.com/l/_bJHzhdXndnVD
https://dl.doubtnut.com/l/_8Q4NR2W1UPux

° 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/_8Q4NR2W1UPux
https://dl.doubtnut.com/l/_LN4u1Ooz4vuA
https://dl.doubtnut.com/l/_tE4yDsuSwYsm

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/_tE4yDsuSwYsm
https://dl.doubtnut.com/l/_SI9yyaH427iw
https://dl.doubtnut.com/l/_7CwJnI74QoCg

SA c

(a) Find the sign of velocity in regions oa,ab, bc and cd.

(b) Find the sign of acceleration in the above region.

o 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/_7CwJnI74QoCg
https://dl.doubtnut.com/l/_mm2M9xHKNdDl

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/_mm2M9xHKNdDl
https://dl.doubtnut.com/l/_NQTzSfDjCqER

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/_NQTzSfDjCqER
https://dl.doubtnut.com/l/_MdA68sgAXZwW

° 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.

A ts = 2(1 + \/7)3
B.t3 = 2(2+ /T)s

C.t3 =2(2++9)s


https://dl.doubtnut.com/l/_MdA68sgAXZwW
https://dl.doubtnut.com/l/_XAtW3SRZkA4z

D.t3 = \/7)3

Answer: B

° Watch Video Solution

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


https://dl.doubtnut.com/l/_XAtW3SRZkA4z
https://dl.doubtnut.com/l/_CLMXsAxBfESc

t = 0, displacement s = 0.

o Watch Video Solution

3. Acceleration-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


https://dl.doubtnut.com/l/_CLMXsAxBfESc
https://dl.doubtnut.com/l/_V2RloS7e5h84

(a) average acceleration in a time interval from ¢t = 6s
tot = 12s,

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

o Watch Video Solution

4. A particle is moving in x-y plane.At time t = 0,
particle is at (1m,2m) and has velocity
(43 + 63>m/s. At t = 4s, particle reaches at

(6m, 4m) and has velocity (2’2 -+ 103’>m/s. In the


https://dl.doubtnut.com/l/_V2RloS7e5h84
https://dl.doubtnut.com/l/_5mPfvIniMvcJ

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
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>

° Watch Video Solution



https://dl.doubtnut.com/l/_5mPfvIniMvcJ
https://dl.doubtnut.com/l/_eBZuYojxKbck
https://dl.doubtnut.com/l/_OvBpTZ0Zo9Va

6. A point mass starts moving in a straight line with
constant acceleration. After time ¢y 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

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?


https://dl.doubtnut.com/l/_OvBpTZ0Zo9Va
https://dl.doubtnut.com/l/_DonMDFDluQcN

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

to its highest point?

° Watch Video Solution

8. A car moving with constant acceleration covered the
distance between two points 60.0m apart in 6.00s. Its
speed as it passes the second point was 15.0m / s.

(@) 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?

° Watch Video Solution



https://dl.doubtnut.com/l/_DonMDFDluQcN
https://dl.doubtnut.com/l/_NNLiNgt5iEoH
https://dl.doubtnut.com/l/_HKEsRcuxDAi8

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

acceleration a and the velocity vwhen ¢ = 10s.

° 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.


https://dl.doubtnut.com/l/_HKEsRcuxDAi8
https://dl.doubtnut.com/l/_J0VrWA87WuzV

(a) velocity and

(b) coordinates of particle.

° 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
constant acceleration of (4.073 + 2.03)m/s2. 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



https://dl.doubtnut.com/l/_J0VrWA87WuzV
https://dl.doubtnut.com/l/_wafAlPSb37mb

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

13. A particle moves along a horizontal path, such that
its velocity is given by v = (3t2 — 6t)m/s, where t is
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


https://dl.doubtnut.com/l/_JSG8zhLnTjKw
https://dl.doubtnut.com/l/_9VIe8vPEgqPL

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

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

when t = 3s.

° Watch Video Solution



https://dl.doubtnut.com/l/_9VIe8vPEgqPL
https://dl.doubtnut.com/l/_iurn94IsPru9

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

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


https://dl.doubtnut.com/l/_ZCwzXTYs99zw
https://dl.doubtnut.com/l/_Z1AcdxtFlRai

i Ne 8 0

° Watch Video Solution

17. Velocity-time graph of a particle moving in a

straight line is shown in figure. At time

t=0.5s =20m. Plot at and s-t graphs of the


https://dl.doubtnut.com/l/_Z1AcdxtFlRai
https://dl.doubtnut.com/l/_R522m8YHm07n

particle.

v(m/s) A
20 |-

° Watch Video Solution

18. A particle of mass m is released from a certain
height h with zero initial velocity. It strikes the ground
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.

r. Y


https://dl.doubtnut.com/l/_R522m8YHm07n
https://dl.doubtnut.com/l/_QE1og5YLW1pD

| " Vvvaldll VIACo 50Iution )|

19. 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

20. Figure shows the acceleration-time graph of a

particle moving along a straight line. After what time


https://dl.doubtnut.com/l/_QE1og5YLW1pD
https://dl.doubtnut.com/l/_HaWE2OJPsmLz
https://dl.doubtnut.com/l/_HMfRK91fJB76

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

2

o Watch Video Solution

21. 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


https://dl.doubtnut.com/l/_HMfRK91fJB76
https://dl.doubtnut.com/l/_yzforzAqFumT

(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

o Watch Video Solution

22. Two particles 1 and 2 are thrown in the directions

shown in figure simultaneously with velocities


https://dl.doubtnut.com/l/_yzforzAqFumT
https://dl.doubtnut.com/l/_1zfBdPwMHOaV

bm /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 +Vve
20 m/s

(a) acceleration of 1 with respect to 2

(b) initial velocity of with respect to 1

1

(c) velocity of 1 with respect to 2 after time ¢t = 53

(d) time when the particles will collide.

° Watch Video Solution



https://dl.doubtnut.com/l/_1zfBdPwMHOaV

23. 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_1zfBdPwMHOaV
https://dl.doubtnut.com/l/_zgDShHxVfy56

24. 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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Z4E9269wdBtx
https://dl.doubtnut.com/l/_jmwzDx2KHVH7

25. 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 ?

B

° Watch Video Solution

26. An aeroplane has to go from a point P to another

point Q, 1000 km away due north. Wind is blowing due


https://dl.doubtnut.com/l/_jmwzDx2KHVH7
https://dl.doubtnut.com/l/_DZldrKTDINum

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

27. 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
acceleration x and then that of uniform retardation vy,

1 1
prove that — + — = 2.
z Yy

o Watch Video Solution



https://dl.doubtnut.com/l/_DZldrKTDINum
https://dl.doubtnut.com/l/_o6E2LAjyuT4S

28. 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 1!

B./32ms !

C.5ms 1

D. \/7_3’ms_1


https://dl.doubtnut.com/l/_o6E2LAjyuT4S
https://dl.doubtnut.com/l/_WDw6FTv3PmMc

Answer: A::B

o Watch Video Solution

d
29. 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

B. the terminal speed is 2ms ~1

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

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


https://dl.doubtnut.com/l/_WDw6FTv3PmMc
https://dl.doubtnut.com/l/_l8LUWfTRdfMj

Answer: B

o Watch Video Solution

30. 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’ + 5lfz>ms_1, while particle B is projected
with a velocity (10'2 + 57 + 5]%)ms_1 simultaneously.

Then,

A. they will collide at (10, 20, 10)m
B. they will collide at (10, 10, 10)m

C. they will never collide


https://dl.doubtnut.com/l/_l8LUWfTRdfMj
https://dl.doubtnut.com/l/_1xCunrZPDf71

D. they will collide at 2 s

Answer: C

o Watch Video Solution

31. 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

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


https://dl.doubtnut.com/l/_1xCunrZPDf71
https://dl.doubtnut.com/l/_fuqPzQTkepkj

trajectory of the path followed by the swimmer is

Y
A
A —
d
Y
> X
0
A i
Y = —
3"03
By = 2
. 2v(2)
T
Cy=—
Vo
D. y — v—
0
Answer: A

r. Y


https://dl.doubtnut.com/l/_fuqPzQTkepkj
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32. The relation between time t and displacement x is
t = az’® + Bx, where o and B are constants. The
retardation is

A. 200°

B. 28v°

C.2a8v®

D. 23%¢*

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fuqPzQTkepkj
https://dl.doubtnut.com/l/_QNM8yuuocmnl
https://dl.doubtnut.com/l/_69QN5lw0ZUYQ

33. A street car moves rectilinearly from station A to
the next station B (from rest to rest) with an
acceleration varying according to the Ilaw
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

a

a
AT =2— Vpox = —
b NG
a a
B.x = — = —
Z 2b7 vmax b
C.w _— gb’ ’Umax _— i
2 \/a
a \/5

b

b

Answer: A

[ o Wiabdl.\ntdaa CcAliidkiamm



https://dl.doubtnut.com/l/_69QN5lw0ZUYQ

~—__¥Yvdilll VIUCU JUVIULIVII )

34. A particle of mass m moves on positive x-axis
under the influence of force acting towards the origin
given by —kx%7. If the particle starts from rest at
x = a, the speed it will attain when it crosses the

origin is

D. None of these

Answer: D



https://dl.doubtnut.com/l/_69QN5lw0ZUYQ
https://dl.doubtnut.com/l/_0pcV6DwFKOiP

\ o Watch Video Solution

35. 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?

> 8

A. —44/3ms 2


https://dl.doubtnut.com/l/_0pcV6DwFKOiP
https://dl.doubtnut.com/l/_Wt3lix01vaK0

Answer: A

° Watch Video Solution

36. 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/_Wt3lix01vaK0
https://dl.doubtnut.com/l/_lXzYbaHXRBke

C.'sqrt((2(x 2-x_1))/g)

o, \/2(332 + :171)
g

Answer: A

° Watch Video Solution

37.Arod 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 the


https://dl.doubtnut.com/l/_lXzYbaHXRBke
https://dl.doubtnut.com/l/_QGOVW6DbOPMj

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/_QGOVW6DbOPMj

38. 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.116.5m

D. None of these

Answer: A

[ ° WAL _ L vl e~_ .. ]



https://dl.doubtnut.com/l/_y8loldTebQrf

L vvallll VIUCO O0IULiVII J

39. 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/_y8loldTebQrf
https://dl.doubtnut.com/l/_w6kJU7lq2IHS

C.sin~

D.sin "~

Answer: C

o Watch Video Solution

40. 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/_w6kJU7lq2IHS
https://dl.doubtnut.com/l/_dslgWT3syOvo

B. 30s

C.11.2s

D. 5.6s

Answer: A

° Watch Video Solution

41. 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/_dslgWT3syOvo
https://dl.doubtnut.com/l/_Mox4me1EnwuT

A. 6ms 2

B.1.2ms 2

C.12ms 2

D. 3.6ms 2

Answer: B

o Watch Video Solution

42. 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/_Mox4me1EnwuT
https://dl.doubtnut.com/l/_0AUbArY0kYKR

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/_0AUbArY0kYKR

43. A particle having a velocity v =1vy at t =0 is
decelerated at the rate |a| = a /v, where a 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

2,03/2

coming to rest is
o

D. The distance travelled by the particle before

2vg/2

coming to rest is 3
o

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_ariosw1Aw36v

44. 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/_ariosw1Aw36v
https://dl.doubtnut.com/l/_1trq5Ars3iHg

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

° Watch Video Solution

45. An object moves with constant acceleration a.

Which of the following expressions are also constant?

d|v|
A —
dt
dv
| dt
d(vz)
dt
()

dt

B

D.

Answer: B

| o |


https://dl.doubtnut.com/l/_1trq5Ars3iHg
https://dl.doubtnut.com/l/_ZYBY9eUbCA9F

[ W Watch Video Solution ]

46. 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+ (4 44t)3‘] km

C. Velocity of A relative to B is (32% — 443') k%


https://dl.doubtnut.com/l/_ZYBY9eUbCA9F
https://dl.doubtnut.com/l/_pH77ySuYHrCq

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

given by (32#2 — 44t3'> km

Answer: A::B

o Watch Video Solution

47. Starting from rest a particle is first accelerated for
time t; with constant acceleration a; and then stops
in time £, 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/_pH77ySuYHrCq
https://dl.doubtnut.com/l/_MNwklA87YH5j

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

total displacement, then

A vy = 2’01

B.2v; < vy < 4u;

C. So9 — 281

D. 281 < 89 < 431

Answer: A::D

o Watch Video Solution

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

displacement of the particle becomes zero in a certain


https://dl.doubtnut.com/l/_MNwklA87YH5j
https://dl.doubtnut.com/l/_0Nt4j3JbRUS7

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/_0Nt4j3JbRUS7

| ¥ Vvatch video Solution |

49, 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 the time
according to law F' = at, where 'a' is a constant. For

figure which of the following statement is/are correct

?



https://dl.doubtnut.com/l/_0Nt4j3JbRUS7
https://dl.doubtnut.com/l/_tUXpDeB4Ktmh

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/_tUXpDeB4Ktmh

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

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/_3mkQiUyq4SGZ

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

51. 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/_3mkQiUyq4SGZ
https://dl.doubtnut.com/l/_0Zlmja4iZMcn

B. [Vio| > 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/_0Zlmja4iZMcn
https://dl.doubtnut.com/l/_WrlmTqGDniHx

A le

B. L

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/_WrlmTqGDniHx
https://dl.doubtnut.com/l/_nMASPSfofZho

A. The minimum time in which he can cross the

.. b
river is —
v

B.He can reach a point exactly opposite on the

bankin timet = L if v>u

—u2
C. He cannot reach a point exactly opposite on the
bankifu > v

D. He cannot reach a point exactly opposite on the

bankif v > u

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_nMASPSfofZho
https://dl.doubtnut.com/l/_zGZDsiLMba3k

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/_zGZDsiLMba3k

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 «
from zero to v and then remains constant for an
interval and finally decreases to zero at a constant
rate B. The total distance travelled by the train is I.

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

~ Ua+p)
=~

At


https://dl.doubtnut.com/l/_zGZDsiLMba3k
https://dl.doubtnut.com/l/_dO4RWQXaISIQ

L. 2lap
C.tis minimum when v =

a—p

L 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/_dO4RWQXaISIQ
https://dl.doubtnut.com/l/_FaPg52dCVdkF

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/_FaPg52dCVdkF
https://dl.doubtnut.com/l/_kkydDiTZQRfT

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

o Watch Video Solution

Comprehension



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

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/_kUdsn8ngefGk

B.20s

C.10s

D.312s

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/_kUdsn8ngefGk
https://dl.doubtnut.com/l/_cLmcFGHJZX0F

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/_cLmcFGHJZX0F

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/_cLmcFGHJZX0F
https://dl.doubtnut.com/l/_xV2lf4t0keje

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/_xV2lf4t0keje
https://dl.doubtnut.com/l/_yUj2dEwr1YLk

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/_yUj2dEwr1YLk

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.
u4 and up are the initial velocities of A and B
respectively. T is the time at which their velocities
become equal after start of motion. If the value of T is

4 s, then the time after which A will meet B is

Velocity of A_-7

Velocity of B



https://dl.doubtnut.com/l/_yUj2dEwr1YLk
https://dl.doubtnut.com/l/_NIHbe2Bqq5j1

A 12s

B.6s

C.8s

D. data insufficient

Answer: C

o Watch Video Solution

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.

u4 and ug are the initial velocities of A and B


https://dl.doubtnut.com/l/_NIHbe2Bqq5j1
https://dl.doubtnut.com/l/_u3GO4uGh2Xjs

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

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


https://dl.doubtnut.com/l/_u3GO4uGh2Xjs

magnitude of the difference of velocities v4 and vp is

Velocity of A_~7

Velocity of B

A 5ms !

B.10ms !

C.15ms !

D. data insufficient

Answer: B

[ o Watch Video Solution


https://dl.doubtnut.com/l/_u3GO4uGh2Xjs

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.
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.

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

1

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


https://dl.doubtnut.com/l/_u3GO4uGh2Xjs
https://dl.doubtnut.com/l/_4AHC9GhvO3K8

8ns ! and T = 4s

Velocity of A_-7

Velocity of B

A 12ms !

B.10ms !

C.15ms !

D. None of these

Answer: D

[ o Watch Video Solution


https://dl.doubtnut.com/l/_4AHC9GhvO3K8

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/_4AHC9GhvO3K8
https://dl.doubtnut.com/l/_5MEFvXiiwqDd
https://dl.doubtnut.com/l/_uATIxeZAZx8n

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/_uATIxeZAZx8n
https://dl.doubtnut.com/l/_ZbikXGx5KeFR

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.

o 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

° Watch Video Solution



https://dl.doubtnut.com/l/_ZbikXGx5KeFR
https://dl.doubtnut.com/l/_QkT20SOlyOI3

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/_rpplZAWCvKVW
https://dl.doubtnut.com/l/_aZWHuT69zOJq

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 20 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/_aZWHuT69zOJq
https://dl.doubtnut.com/l/_jCtva5IYXmut

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/_jCtva5IYXmut
https://dl.doubtnut.com/l/_lrHLnWCDJRt2

9. The acceleration of particle varies with time as

9

a (m/s?) 1

>t (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/_lrHLnWCDJRt2
https://dl.doubtnut.com/l/_Yj8Ugp0giFRX

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/_jyaq1EPMxJUB

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/_OFGu0K5Z4sDl

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/_qzS0GdL6ci0C
https://dl.doubtnut.com/l/_SgZuCQa2MRDm

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 .
zras: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/_SgZuCQa2MRDm
https://dl.doubtnut.com/l/_86m66lYmutDf

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/_86m66lYmutDf

boat to Cross the

P

river.

o Watch Video Solution



https://dl.doubtnut.com/l/_86m66lYmutDf

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/_0ekv9tpa0We3

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 = ( — 1.00¢ — 0.5003>m/32. When the particle


https://dl.doubtnut.com/l/_6ldo1U6DS8Ew
https://dl.doubtnut.com/l/_zqSIVdULtSfd

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 VA, + 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.

[ o Watch Video Solution


https://dl.doubtnut.com/l/_zqSIVdULtSfd
https://dl.doubtnut.com/l/_NHoYRVFj55rp

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?

° Watch Video Solution



https://dl.doubtnut.com/l/_NHoYRVFj55rp
https://dl.doubtnut.com/l/_lIJUKB1LueTZ
https://dl.doubtnut.com/l/_kakM4gR12U71

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/_kakM4gR12U71
https://dl.doubtnut.com/l/_WeBLJ5uehJL1

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
back in 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/_WeBLJ5uehJL1

22. The slopes of wind screen of two cars are

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

(% . . ) )
s 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/_WeBLJ5uehJL1
https://dl.doubtnut.com/l/_caT9wvrDhxML
https://dl.doubtnut.com/l/_2Jt51apnqTDD

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 z ., that it travels?

° Watch Video Solution



https://dl.doubtnut.com/l/_2Jt51apnqTDD

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/_xn94uah7WI4P

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/_xn94uah7WI4P
https://dl.doubtnut.com/l/_Wo5hHOP15uJw

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/_Wo5hHOP15uJw

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 = 0.5sis (g = 1Om/s2)
A.5m /s
B.2.5m /s

C.2m/s

D.4m /s


https://dl.doubtnut.com/l/_Wo5hHOP15uJw
https://dl.doubtnut.com/l/_gIHBd5CM6f6D

Answer: A

o Watch Video Solution

3. A particle is pojected from the ground at an angle
of 8 with the horizontal with an initial speed of w.
Time after which velocity vector of the projectile is

perpendicular to the initial velocity is
A.u/(gsin6)
B.u /(g cos @)

c.o—2

gsin6

D.2u tan@


https://dl.doubtnut.com/l/_gIHBd5CM6f6D
https://dl.doubtnut.com/l/_Jzpk6ktZYOrl

Answer: A

o View Text Solution

4.In 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

Answer: C

[ ° View Text Solution


https://dl.doubtnut.com/l/_Jzpk6ktZYOrl
https://dl.doubtnut.com/l/_hTOo0VsaPSoe

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

2
A2
m

2
B. £
m

2

c. 2
m

D. None of the these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hTOo0VsaPSoe
https://dl.doubtnut.com/l/_yze4wnnHo9l9

6. A particle is projected with initial velocity of i+ 23’.
The eqgaution of trajectory is (takeg = 1Om3_2)

Ay = 2z — bz’

B.y=1x — 5’

C.4y = 2z — 5z°

D.y = 2z — 25z

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_yze4wnnHo9l9
https://dl.doubtnut.com/l/_ievluDeEKVX9

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

projection and highest point of trajectroy is :

A. %\/1 + 2cos? 6

%\/14—005 0

C. %\/1 + 3cos’ 6

D.vcos 6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_oq8diTN1TTHt
https://dl.doubtnut.com/l/_fY4A04mK71VK

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 —

A l1:2

B.2:1

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

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fY4A04mK71VK

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/_9YuVnTNDcSP6

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/_SMcWHE4SHmy3

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/_gK8VaHTVsAzo

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 s

5)
A.ﬁm/s

B.5\/3m /s

C.5m/s

10
D.—m/s
V3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_cndAFryIi1EX

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.

b’ 1
A. 20 tan™ " (b)

Answer: C


https://dl.doubtnut.com/l/_DzSrCV7ZhpxH

° 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/_DzSrCV7ZhpxH
https://dl.doubtnut.com/l/_S3f7FBJbYWaq

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/_S3f7FBJbYWaq
https://dl.doubtnut.com/l/_bKc6e7zNFNFV

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/_bKc6e7zNFNFV

16. The direction of projection of particle is shown in
the figure for an observer on trolley. An observer on
the ground sees the ball rising vertically. The
maximum height reached by the ball as seen from the

trolley is

_ 10 m/
| m/s
O) O

A.10m

B.1om

C.20m


https://dl.doubtnut.com/l/_zJD6Dmqpc8Za

D.5m

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


https://dl.doubtnut.com/l/_zJD6Dmqpc8Za
https://dl.doubtnut.com/l/_RoSAjhSzKEZ6

B.2m

C.3m

D.4m

Answer: B

o 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?)


https://dl.doubtnut.com/l/_RoSAjhSzKEZ6
https://dl.doubtnut.com/l/_hHOUSYnaBKDd

A.tan " '(4)
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 w in upward direction. Let () be the


https://dl.doubtnut.com/l/_hHOUSYnaBKDd
https://dl.doubtnut.com/l/_Bpv6i2kYtQc7

highest point of the particle. Speed of the particle at

highest point Q) is

—

e

— 531( = g ) TR Q
R

...“} ﬁ{

P

;
R IR

P

A .\ 2u

B.u

Cu/+2

D. None of these


https://dl.doubtnut.com/l/_Bpv6i2kYtQc7

Answer: B

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. 58

1
B. gs

1
C. ZS


https://dl.doubtnut.com/l/_Bpv6i2kYtQc7
https://dl.doubtnut.com/l/_eB12eb94gqMk

D. 1s

Answer: B

o Watch Video Solution

21. A particle is projected up an inclined plane with
initial speed v = 20m /s at an angle 8 = 30° with
plane. The component of its velocity perpendicular to
plane when it strikes the plane is

A.10,/3m /s

B.10m /s

C.5\/3m /s


https://dl.doubtnut.com/l/_eB12eb94gqMk
https://dl.doubtnut.com/l/_xJg0immfK4Br

D. Data is insufficient

Answer: B

° 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 = 10m /s?)

A.23.1m


https://dl.doubtnut.com/l/_xJg0immfK4Br
https://dl.doubtnut.com/l/_b1Jsts79RbbJ

B.16.4m

C.30.2m

D.10.4m

Answer: A

o 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


https://dl.doubtnut.com/l/_b1Jsts79RbbJ
https://dl.doubtnut.com/l/_9IHIvfBphJrg

other. The velocity of projection of the particle
v4 and vp respectively are:

A. 50ms_1, 100ms !

B.100ms 1, 50ms 1

C. any value greater than25ms ', 100ms

D. none of the above

Answer: C

o Watch Video Solution

24. A projectile is fired at an angle of 30° to the

horizontal such that the vertical component of its


https://dl.doubtnut.com/l/_9IHIvfBphJrg
https://dl.doubtnut.com/l/_SqHljlUCTGpr

initial velocity is 80m /s. Its time of fight is T. Its
velocity at t = T' /4 has a magnitude of nearly.
A.200m /s
B.300m /s
C.140m /s

D.100m /s

Answer: C

o Watch Video Solution

25. A particle starts from the origin of co-ordinates at

time ¢ = 0 and moves in thezy plane with a constant


https://dl.doubtnut.com/l/_SqHljlUCTGpr
https://dl.doubtnut.com/l/_Jd9OxmENlpAJ

acceleration a in the y-direction. Its equation of
motion is y = Bz Its velocity component in the z-

direction

Aa/B

B.,/2a/p

A

C.a/208

D.\/a /20

!

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Jd9OxmENlpAJ

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

height is 4 /2 /5 times its speed at half the maximum

height. The angle of projection is

A.30°
B.60°
C.45°

D.tan " '(3/4)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QCR2tW7cClhK

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
magnitude of its initial velocity and angle of projectile

are

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

D. 22.36m /s, 60°

Answer: C

[ ° WAF_ L _ L vl e~ _ .. ]



https://dl.doubtnut.com/l/_OWMK3zQZE8Sa

L vvallll VIUCO O0IULiVIl )

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 a is equal to

3
A 30° + tan ! (£>

2

B.45°
C.60°

D.30° + tan~'(2/3)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OWMK3zQZE8Sa
https://dl.doubtnut.com/l/_8m5lTQ71rcgZ

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

i

Answer: A


https://dl.doubtnut.com/l/_8m5lTQ71rcgZ
https://dl.doubtnut.com/l/_xD8SUCkjVj1S

o Watch Video Solution

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


https://dl.doubtnut.com/l/_xD8SUCkjVj1S
https://dl.doubtnut.com/l/_X2Gq6KYPrPVq

Answer: D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_X2Gq6KYPrPVq
https://dl.doubtnut.com/l/_Tk4KX8fYTKAe

Answer: B

o Watch Video Solution

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

’\!PU //, %,



https://dl.doubtnut.com/l/_Tk4KX8fYTKAe
https://dl.doubtnut.com/l/_Srw8ek2LhVYO

Answer: C

° 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


https://dl.doubtnut.com/l/_Srw8ek2LhVYO
https://dl.doubtnut.com/l/_IWGJxkVuykXI

B.1.5s

C.2.0s

D.0.5s

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/_IWGJxkVuykXI
https://dl.doubtnut.com/l/_cp4kI5BmwWeO

towards C fires a particle P.

’ . \ b A R L R e
+
A ()
A.PwillhitCifa =g

B. P will hit the roof BC,ifa > g

C. Pwill hittheCDifa < g


https://dl.doubtnut.com/l/_cp4kI5BmwWeO

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/_cp4kI5BmwWeO
https://dl.doubtnut.com/l/_yUV9IaX1EgLa

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/_yUV9IaX1EgLa

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.

;:'/

;2 # ?/} ’
1.« A

g P :
Bt—tfd A

!» & / | ‘ﬁ'v i rd g
6 / e e . 1 . \‘.’ . Aw.A v

R . SUUNIUE SRR

‘ 4 8 12 16 20 24 28 3220v340

A vy — vy =20

B.0y — 01 = 264


https://dl.doubtnut.com/l/_OHuhP8n0e4g2

C. 3(’01 — ’UQ) =M

D.3(0y — 0,) = 6

Answer: D

o View Text 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/_OHuhP8n0e4g2
https://dl.doubtnut.com/l/_loxjivy2xsbo

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

U

A. 2

B.5

C.4

D.6

Answer: A

0 Watch Video Solution



https://dl.doubtnut.com/l/_loxjivy2xsbo
https://dl.doubtnut.com/l/_z6sFcn0YzFUW

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/_z6sFcn0YzFUW

39. Figure shows a cube of side length "a’ placed on a
horizontal surface. A particle projected from A with
speed u, at an angle § = tan ! +/5 with horizontal,
just touches the cube at two vertices as shown. Find

projection speed wu.



https://dl.doubtnut.com/l/_z6sFcn0YzFUW
https://dl.doubtnut.com/l/_wucqWrlyVGbv

Answer: C

° View Text Solution

40. Two particles are projected simultaneously from
two different points in a uniform gravitational field
and collide with each other at a point Q(2b, 3b). In the
absence of the field they would have collided at
P(2b, 8b) in a time t,. The acceleration due to gravity

at this place g must be equal to

100
A

.tg


https://dl.doubtnut.com/l/_wucqWrlyVGbv
https://dl.doubtnut.com/l/_TY3Z9KuAT0sK

Answer: A

o View Text Solution

41. 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 £ and
the box is at a horizontal distance [ from O. The first

child compresses the spring a distanc x and find that


https://dl.doubtnut.com/l/_TY3Z9KuAT0sK
https://dl.doubtnut.com/l/_MCiA0BcC3eHP

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

of Az is
g{ 'V’y”/://///r/://////:y//:j
i ...,
h
O 7177 fz’m%;'f?lﬂf
y,.”.",m / ”‘“"“"‘““""'ﬁ |
m
Al |2
hk
2mg
B.l /] ——
hk
mg
C.2 e
N Tk


https://dl.doubtnut.com/l/_MCiA0BcC3eHP

Answer: D

o View Text Solution

42. A particle has a velocity u towards east at £ = 0. Its
acceleration is towards west and is constant. Let x4
and z g be the magnitude of displacement in the first

10 seconds and the next 10 seconds:


https://dl.doubtnut.com/l/_MCiA0BcC3eHP
https://dl.doubtnut.com/l/_VqOCdETrcLPq

D.the information is insufficient to decide the

relation of x4 with

Answer: D

o Watch Video Solution

43. 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 &9 and the last 10 s is 3. Then

X1:Ty:x3is the same as :-

Al:2:4

B.1:2:5


https://dl.doubtnut.com/l/_VqOCdETrcLPq
https://dl.doubtnut.com/l/_b0r6ntJaGi1J

C.1:3:5

D.1:3:9

Answer: C

o Watch Video Solution

44. 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/s2)

A vp + vg = 12ms 1


https://dl.doubtnut.com/l/_b0r6ntJaGi1J
https://dl.doubtnut.com/l/_yDgYDx7a3UK6

B.vp — vg = 4.9ms !

C.og + v(T) = lms ™ *

v
D. 2 — 9
Ur

Answer: A

° Watch Video Solution

45. 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.

2h
AT = —
v


https://dl.doubtnut.com/l/_yDgYDx7a3UK6
https://dl.doubtnut.com/l/_kaPxysofTNRG
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Answer: B

o Watch Video Solution

46. 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 = 1Om/s2).

A. 120m


https://dl.doubtnut.com/l/_kaPxysofTNRG
https://dl.doubtnut.com/l/_1TqfQrcWCu8n

B. 75m

C. 200m

D.45m

Answer: B

° Watch Video Solution

47. A stone is thrown vertically upwards with an initial
speed u from the top of a tower, reaches the ground
with a speed 3u. The height of the tower is :

A3u’/g

B.4u’ /g


https://dl.doubtnut.com/l/_1TqfQrcWCu8n
https://dl.doubtnut.com/l/_pFjnCUsZ3vyB

C.6u’/g

D.9%u? /g

Answer: B

o Watch Video Solution

48. A particle starts from rest with uniform
acceleration and its velocity after n seconds is v. The

displacement of the body in last two seconds is

2v(n — 1)
v(n —1)
v(n + 1)

A

B.

C.


https://dl.doubtnut.com/l/_pFjnCUsZ3vyB
https://dl.doubtnut.com/l/_qkh9Y2yRZjLh

20(2n + 1
5. ( )

Answer: A

o Watch Video Solution

49. 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


https://dl.doubtnut.com/l/_qkh9Y2yRZjLh
https://dl.doubtnut.com/l/_eJI386F57uzw

C.362m

D. 500m

Answer: A

o Watch Video Solution

50. 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


https://dl.doubtnut.com/l/_eJI386F57uzw
https://dl.doubtnut.com/l/_8CC5cMrNIPSh

2
C.g

/3
D. >

Answer: B

o Watch Video Solution

51. 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?


https://dl.doubtnut.com/l/_8CC5cMrNIPSh
https://dl.doubtnut.com/l/_0qZb6NbgDu0y

Their relative velocity

A.is zero

B. is non-zero but constant

C. continuously decreases

D. continuously increases

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_0qZb6NbgDu0y

52. 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. 70km

B. 55km

C.65km

D. 60km

Answer: D


https://dl.doubtnut.com/l/_0qZb6NbgDu0y
https://dl.doubtnut.com/l/_GPJPvqjnRCO8

° Watch Video Solution

53. To cross the river in shortest distance, a swimmer
should swimming an angle ‘theta 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]

A. cos 0

B.sin @

C.tanf

D. cot 6


https://dl.doubtnut.com/l/_GPJPvqjnRCO8
https://dl.doubtnut.com/l/_HT5AJYlMhxzj

Answer: B

o Watch Video Solution

54. Rain drops 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 :-

A.10m /s

B.10/3m /s

C.20m /s

D.20,/3m /s


https://dl.doubtnut.com/l/_HT5AJYlMhxzj
https://dl.doubtnut.com/l/_v5BDHuH7pk95

Answer: B

o Watch Video Solution

55. A person walks up a stationary escalator in time ;.
If he remains stationary on the escalator, then it can
take him up in time t5. How much time would it take

for him to walk up the moving escalator?

t1 + 2
2

A.

B. \/E1%5

tito
t1 + t2

D.t; + ty


https://dl.doubtnut.com/l/_v5BDHuH7pk95
https://dl.doubtnut.com/l/_FGyHbsZIXYrs

Answer: C

o Watch Video Solution

56. Two card are moving in the same direction with the
same speed of 30kmh ~'° at a distance of 5km from
each other . A third car moving in the opposite
direction meets these two card at an interval of 4

minutes. Find the speed of third car.

A. 30kmh 1
B. 35kmh !

C. 40kmh 1


https://dl.doubtnut.com/l/_FGyHbsZIXYrs
https://dl.doubtnut.com/l/_NDXEPrpKBJQi

D. 45kmh !

Answer: D

o Watch Video Solution

57. A bus is moving with a velocity 10ms~' on a

straight road. A scooterist wishes to overtake the bus
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 1


https://dl.doubtnut.com/l/_NDXEPrpKBJQi
https://dl.doubtnut.com/l/_DXSNjDNMebt1

C.30ms 1

D. 20ms !

Answer: D

o Watch Video Solution

58. 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


https://dl.doubtnut.com/l/_DXSNjDNMebt1
https://dl.doubtnut.com/l/_fFRLthm0WJsZ

B.12s

C.15s

D. 18s

Answer: C

° Watch Video Solution

59. For four particle AB,C,D, the velocities of one with

- m
respect to other are given as V pg is 20— towards
S

- m - m
north, V go is 20— towards east and V g4 is 20—
S S

%
towards south.Then V' py is

A.20m / s towards north


https://dl.doubtnut.com/l/_fFRLthm0WJsZ
https://dl.doubtnut.com/l/_f8ODhn2FI5Ju

B. 20m / s towards south
C.20m / s towards east

D. 20m / s towards west

Answer: D

° Watch Video Solution

60. 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


https://dl.doubtnut.com/l/_f8ODhn2FI5Ju
https://dl.doubtnut.com/l/_KPABSRXQHbaq

B.10m /s
C.15m /s

D.20m /s

Answer: A

° View Text Solution

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

5m / s. He reaches a point directly across at a distance


https://dl.doubtnut.com/l/_KPABSRXQHbaq
https://dl.doubtnut.com/l/_1A3cda6wTNeW

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

B
V= aom/s|60m
y o

A.12m /s
B.13m /s
C.5m/s

D.10m /s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1A3cda6wTNeW
https://dl.doubtnut.com/l/_jboI1mdYHLss

62. The velocity of an object moving rectillinearly is
given as a functiion of time by v = 4¢ — 3t* where v is
in m/s and t is in seconds. The average velociy if
particle betweent = O to ¢t = 2 seconds is

A.O

B.—2m /s

C.—4m/s

D.4+2m /s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_jboI1mdYHLss
https://dl.doubtnut.com/l/_Je5AAbsIETc8

63. 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) *

ar—- |
': >
O 1 2 {s)
A.6m /s
B.4m /s
C.2m/s

D.8m /s


https://dl.doubtnut.com/l/_Je5AAbsIETc8

Answer: A

o Watch Video Solution

64. 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
overtakes B with a speed of 25ms ~'. What is velocity

of B at that instant?

A 20ms 1
B. 25ms !

C.30ms !


https://dl.doubtnut.com/l/_Je5AAbsIETc8
https://dl.doubtnut.com/l/_5V3rOnZhVLv6

D. 40ms 1

Answer: A

° Watch Video Solution

65. The last soldier of an 80m long marching troops
runs from the end to its front, and then it runs back to
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


https://dl.doubtnut.com/l/_5V3rOnZhVLv6
https://dl.doubtnut.com/l/_BFTVZPo3oB6G

C.230m

D. 160m

Answer: B

o Watch Video Solution

66. If position-time graph of a particle is sin curve as

shown, what will be its velocity-time graph?

x


https://dl.doubtnut.com/l/_BFTVZPo3oB6G
https://dl.doubtnut.com/l/_YDxmiulwR24l

l N
A.
//\*—v t
7
B.
Sl
C.

Answer: C

° Watch Video Solution

67. The greatest acceleration or deceleration that a

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


https://dl.doubtnut.com/l/_YDxmiulwR24l
https://dl.doubtnut.com/l/_3oreIgGZhRXX

train may reach form one station to the other

seprated by a distance is-

agy e
a

Answer: D

o Watch Video Solution

68. Average velocity of a particle moving in a straight

line, with constant acceleration a and initial velocity u


https://dl.doubtnut.com/l/_3oreIgGZhRXX
https://dl.doubtnut.com/l/_XHMRqRlj7ETx

in first ¢ seconds is.

A.u -+ —at

B.u + at

t
C.u—I—a

Answer: A

° Watch Video Solution

69. During a accelerated motion of a particle


https://dl.doubtnut.com/l/_XHMRqRlj7ETx
https://dl.doubtnut.com/l/_237bFJayMmnb

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

o Watch Video Solution



https://dl.doubtnut.com/l/_237bFJayMmnb

70. Two particles are released from the same height at
an interval of 1s. How long after 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

° Watch Video Solution



https://dl.doubtnut.com/l/_UxnEZG1plsfV
https://dl.doubtnut.com/l/_HGJuTtDWpDyx

71. 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

Answer: B

o Watch Video Solution



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

72. Two cars start off to race with velocities

m m : : : : :
4— and 2— and travel in straight line with uniform
s s

accelerations 1m sec %and 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

D. 24dm

Answer: D

[ o Wiak~hh \NAAA CAliikian



https://dl.doubtnut.com/l/_HGJuTtDWpDyx
https://dl.doubtnut.com/l/_lzhKxz4etvFv
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73. 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.

A. 3s

C.1s

D. 2s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lzhKxz4etvFv
https://dl.doubtnut.com/l/_SHQAOoNivnL0

74.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 ¢ in second. The distance
covered by the particle in first 5s is

A.20m

B. 32m

C.24m

D. 26m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SHQAOoNivnL0
https://dl.doubtnut.com/l/_8CnYHDozii9Q

75. 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

D. 80m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_79DiUKOhENPj
https://dl.doubtnut.com/l/_LG4I56EegWCe

76. A particle is projected vertically upwards from a
point A on the ground. It takes t; time to reach a
point B but it still continues to move up. If it takes
further t5 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
1
C. gg(tl + t2)2

D ! 11t

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_LG4I56EegWCe
https://dl.doubtnut.com/l/_mqsG1MEd6zhX

77. A particle is released from rest from a tower of
height 3h. The ratio of time intervals for fall of equal
height hie.t;:ty:t31s:

A5:3:1

B.3:2:1

C.9:4:1

D.1: (v2 —1): (v/3:v2)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_mqsG1MEd6zhX

78. 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 is
(9= 10m/s*)

A. 125

B. 200

C.100

D. 80

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bZIfjdgyivb3

79.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 ?

A.1/3

B.2/3

C.1/4

D.2/5

Answer: B

[ ° WAF_ L _L vl e~_ .. ]



https://dl.doubtnut.com/l/_LpJAt3AKiL5J
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80. A smooth square plateform ABCD is moving
towards right with a uniform speed v. At what angle
must a particle be projected from A with speed u so

that it strikes the point B

B C



https://dl.doubtnut.com/l/_LpJAt3AKiL5J
https://dl.doubtnut.com/l/_erZKBnwx7JAV

C.cos —
v
L v

D. sin 1 <—)
U

Answer: B

o Watch Video Solution

81. 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


https://dl.doubtnut.com/l/_erZKBnwx7JAV
https://dl.doubtnut.com/l/_jzPtRfLr6HuR

B. first linearly then parabolically

C. parabolically

D. first parabolically then linearly

Answer: B

° Watch Video Solution

82. 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/_jzPtRfLr6HuR
https://dl.doubtnut.com/l/_Zllfo99xq8CW

Answer: A

o Watch Video Solution

83. A particle is dropped from point A at a certain

height from ground. It falls freely and passes through


https://dl.doubtnut.com/l/_Zllfo99xq8CW
https://dl.doubtnut.com/l/_WaBjOuHTKpAp

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

D. 0.25s

Answer: A

o Watch Video Solution



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

84. Graph of velocity versus displacement of a particle
moving in a straight line is as shown in figure.

The acceleration of the particle is.

%
A

—>» X

A. constant

B. increases linearly with x

C. increases parabolically with z


https://dl.doubtnut.com/l/_XePhsML1duf9

D. zero

Answer: B

° Watch Video Solution

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

horizontal floor. The coefficient of restitution between
1

the ball and the floor is 7 The displacement time

graph of the ball will be.

(a)



https://dl.doubtnut.com/l/_XePhsML1duf9
https://dl.doubtnut.com/l/_Egcb8JilDsmK

C 1
(@) \ ,,)/
D. t

Answer: C

° Watch Video Solution

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

situation is.

A k{;/l/y


https://dl.doubtnut.com/l/_Egcb8JilDsmK
https://dl.doubtnut.com/l/_zG8mBXUlKiAR

Answer: B

° Watch Video Solution

87. Velocity time equation of a particle moving in a
straight lineis v =2t —4fort < 2sand v =4 -2t

for t > 2The distance travelled by the particle in the


https://dl.doubtnut.com/l/_zG8mBXUlKiAR
https://dl.doubtnut.com/l/_gxRlzfZTuOAh

time interval from t =0 to ¢t = 4s is (Here t is in

second and v in m/s)

A 12m

B.16m

C.4m

D.8m

Answer: B

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_gxRlzfZTuOAh
https://dl.doubtnut.com/l/_uK3YmeOS6XJa

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

o Watch Video Solution



https://dl.doubtnut.com/l/_uK3YmeOS6XJa

89. 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

Gu>

a

2u?

a

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_E70z2xubjYxH
https://dl.doubtnut.com/l/_DS2hiGHqYdSF

90. Two balloons are moving in air with velocities
v = {2t% + (t — 2)3>m/s and
Vg = {(t — 4)7 + 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



https://dl.doubtnut.com/l/_DS2hiGHqYdSF

91. Veolocity-time graph of a particle undergoing
rectilinear motioin is plotted upto ¢ = t4 as shown in
the figure. Average acceleration of the particle is zero

in the time internal between

ilhsntrlasb

‘c.‘ﬁ.‘\.“h

t
A.0 and t;
B. tl and tz
C. tl and t3

D. t3 and t4


https://dl.doubtnut.com/l/_bOYBwybqGsg5

Answer: A

o Watch Video Solution

92. 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.

1rvye?

1sN\] o


https://dl.doubtnut.com/l/_bOYBwybqGsg5
https://dl.doubtnut.com/l/_3JHfYgtKystt
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Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3JHfYgtKystt

93. 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
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


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

Answer: A

o Watch Video Solution

94. 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

x(m)

Po\néemnn
-+ »
10 I(s)


https://dl.doubtnut.com/l/_pMETsSmneLNc
https://dl.doubtnut.com/l/_ut23xFRIZGea

C.
#hny
200
(@ ﬁ |
e V Po\\t’:um
' j W\\l\
D. ‘ -
Answer: A

o Watch Video Solution

95. 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?


https://dl.doubtnut.com/l/_ut23xFRIZGea
https://dl.doubtnut.com/l/_f2C8mpJJfLrs

A. North-West at angle sin ! (
1 3
B. North-West at angle tan — ] to west.
. _1( 3
C. North-East at angle sin 0 to north.

0
3
D. North -East at angle tan ~* (—) to east

Answer: D

° View Text Solution

96. 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 = 0tot = 6s?

A 12m


https://dl.doubtnut.com/l/_f2C8mpJJfLrs
https://dl.doubtnut.com/l/_yiiQPCS9MtAU

B.16m

C.18m

D. 20m

Answer: A

° Watch Video Solution

97. A ball is dropped from a tower of height A under
gravity. If it takes 4s to reach the ground from height
5 then time taken by it to reach from h to % is

nearly:

A. 9.65s


https://dl.doubtnut.com/l/_yiiQPCS9MtAU
https://dl.doubtnut.com/l/_NHBiaOYq7sw1

B.6.35s

C.8.35s

D. 5.65s

Answer: B

° Watch Video Solution

98. Velocity of a particle varies with time as
v = ati + 2ht?j. If the particle starts from point

(0, ¢), the trajectory of the particle is

bw3/2
Ay = o +c
44/2b ;2 \3/2
I TEA LA
3 a


https://dl.doubtnut.com/l/_NHBiaOYq7sw1
https://dl.doubtnut.com/l/_YCirqi6ClhCy

Answer: A

o Watch Video Solution

99. 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/_YCirqi6ClhCy
https://dl.doubtnut.com/l/_nUSHv3ofcF9b

Answer: B

o Watch Video Solution

100. A glass wind screen whose inclination with the
vertical can be changed is mounted on a car. The car
moves horizontally with a speed of 2m /s. At what

angle a with the vertical should the wind screen be


https://dl.doubtnut.com/l/_nUSHv3ofcF9b
https://dl.doubtnut.com/l/_JXM3j787dOHS

placed so that the rain drops falling vertically
downwards with velocity 6m / s strike the wind screen
perpendicularly?

A.tan"'(1/3)

B.tan *(3)

C.cos 1(3)

D.sin"'(1/3)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JXM3j787dOHS

101. A swimmer crosses a flowing stream of width w to
and fro in time t;. The time taken to cover the same
distance up and down the stream is ¢,. If {3 is the time

the swimmer would take to swim a distance 2w in still

water, then
A2 = tyts
B.t5 = t1t3
C.t3 = tity
D.t3 = t; + to
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8Pj6NmvthgpD

102. 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

A 4s

B. (4+22)s
C.(2+2v2)s
D. (4+ 4/2)s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9rj0aZQ2h0lx

103. In a car race car A takes ty 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
with constant accelerations a; and as . Then the ratio

Vo .
— is equal to
to

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WBWyIB4BfzdT

104. A particle moves in space along the path

dx dy
3 2 .

= + by in such that — = —
z = ax Y uch a way tha o c =

where a, b and c are constants. The acceleration of the

particle is
A. (60,0233 + 2bc2)l;:
B. (2aw2 + 6by2)l%
C. (4bc2 + 3ac2)l%

D. (bczcc + 2by)lAc

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zSgQbD7cLwu7
https://dl.doubtnut.com/l/_2L81rycJEy6b

105. Four rods of side length [ have been hinged to
form a rhombus. Vertex A is fixed to a rigid support,
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 x-axis at the moment

the rhombus is in the form of a squarem is

>

v
4

&
w|e


https://dl.doubtnut.com/l/_2L81rycJEy6b

Answer: C

o Watch Video Solution

106. 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?


https://dl.doubtnut.com/l/_2L81rycJEy6b
https://dl.doubtnut.com/l/_5WYBcmfZKWyS

A.20

B.7

C.10

D.5

Answer: B

o Watch Video Solution

107. 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/_5WYBcmfZKWyS
https://dl.doubtnut.com/l/_rohHtDcYXgrZ

v — s graph of the particle would be

. a
J/ >
A. / "
B. ‘V >S



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

Answer: C

° Watch Video Solution

108. 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/_rohHtDcYXgrZ
https://dl.doubtnut.com/l/_GIaySapg6UbY

Answer: C

o Watch Video Solution

109. 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/_GIaySapg6UbY
https://dl.doubtnut.com/l/_i9Lr3LNq6gX3

Answer: A

° Watch Video Solution

110. 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/_i9Lr3LNq6gX3
https://dl.doubtnut.com/l/_5MK8VFbiFSRP

B. greater thanv

C.less than v

D.v

Answer: B

o Watch Video Solution

111. Velocity versus displacement graph of a particle

moving in a straight line as shown in figure.


https://dl.doubtnut.com/l/_5MK8VFbiFSRP
https://dl.doubtnut.com/l/_6e97dNJvkpkH

Wm)

The corresponding acceleration versus velocity graph

will be .

. T a(m/s?)

A 10 v(n/s)


https://dl.doubtnut.com/l/_6e97dNJvkpkH

C. v virnis)
D TN s
Answer: A

° Watch Video Solution

x
112. 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/_6e97dNJvkpkH
https://dl.doubtnut.com/l/_yHT5AR36o2KN

(©) I/\
—{
C I N
(@
L 8
D.

Answer: C

o Watch Video Solution

113. 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/_yHT5AR36o2KN
https://dl.doubtnut.com/l/_IjkrseMvgrW1

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/_IjkrseMvgrW1

114. 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/_oBRWzFgpMWHp

15. 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

[ ° WAF_ L _L vl e~_ .. ]



https://dl.doubtnut.com/l/_n6tDYAsTrY80

— ¥vdilll VIUCO o0I1ULiVIl )

116. In the one-dimensional motion of a particle, the
relation between position x and time t is given by
2 +2x =t (here = > 0). Choose the correct

statement.

1

A. The retardation of the particle is —
4(x + 1)

B. The uniform velocity of the particle is —
(z +1)

C. Both are correct

D. Both are wrong

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_n6tDYAsTrY80
https://dl.doubtnut.com/l/_A0ExYvKfkJ43

117. 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, the angle between
directions of its average velocity and instantaneous

velocity is [tan37° = 3 /4]

y (in m)

A.90°

B.82°

C.98°


https://dl.doubtnut.com/l/_A0ExYvKfkJ43
https://dl.doubtnut.com/l/_iDa9wHN5BHdW

D. 74°

Answer: B

° Watch Video Solution

118. 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/_iDa9wHN5BHdW
https://dl.doubtnut.com/l/_LqrJxsd8rxZ1

B. 6s

C.8s

D. 12s

Answer: A

° Watch Video Solution

119. 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 * = 1.4m is


https://dl.doubtnut.com/l/_LqrJxsd8rxZ1
https://dl.doubtnut.com/l/_pbSqTqRM1k0q

A. 1.6

B.1.2

C.14

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pbSqTqRM1k0q
https://dl.doubtnut.com/l/_N2SEagwEt9Xu

120. A stone is dropped 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
overtakes 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/_N2SEagwEt9Xu

121. 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

o
~ e o v s oom e o oy
LRI I ,
T W W e v re sy oy
R T I
- o, e e

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/_jtpXR8SAhYfT

D. velocity of swimmer w.r.t grond is 2m /s

Answer: A

o Watch Video Solution

122. 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/_jtpXR8SAhYfT
https://dl.doubtnut.com/l/_FPNVh7gfccas

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

° Watch Video Solution



https://dl.doubtnut.com/l/_FPNVh7gfccas
https://dl.doubtnut.com/l/_qPRSxMJlUnQS

123.In the figure shown a river of width 4km is flowing
with speed of 5kim /h. A swimmer whose swimming
speed relative to the wter is 4km / h, 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 (inkm) the swimmer will have to walk on the

other bank to reach the point B.

- -

== TEREFTEETEE

A.2


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

B.3

C.4

D.5

Answer: B

° Watch Video Solution

124. The string in fig. is passing over small smooth
pulley rigidly attached to trolley A. If the speed of
trolley is constant and qual to v4 towards right, speed

and magnitude of acceleration of block B at the


https://dl.doubtnut.com/l/_qPRSxMJlUnQS
https://dl.doubtnut.com/l/_rOvaxNRWCNSE

instant shown in figure are

=4 cm 7

S
h

x=3cm

Answer: D

[ ° Watch Video Solution


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

125. 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

reah his destination.

-
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A. 5 min


https://dl.doubtnut.com/l/_rOvaxNRWCNSE
https://dl.doubtnut.com/l/_vLDQ8H3RSdyT

B. 10 min

C. 15 min

D. 20 min

Answer: B

° Watch Video Solution

126. Two particles having position verctors
71 = (35 + 53) metres and 72 = (— 57 — 33)

metres are moving with velocities

71 = (4’2 + 33’)m/s and 72 = (a% + 73')m/s. If

they collide after 2 seconds, the value of a is


https://dl.doubtnut.com/l/_vLDQ8H3RSdyT
https://dl.doubtnut.com/l/_SVbIUrgzWefQ

A.2

B.4

C.6

D.8

Answer: D

° Watch Video Solution

127. 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


https://dl.doubtnut.com/l/_SVbIUrgzWefQ
https://dl.doubtnut.com/l/_qNe1rldPldfQ

maximum separation between the particles is

ViaT
4m/st s g e

2my/s; %“«s

A 4dm

B.1m

C.2m

D.3m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qNe1rldPldfQ

128. 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

+ 31 ...... P
O \ / \3 A

-‘\ /2 ‘\/ - ts)
N AN

At=0,1234

B.t = 1,3

Ct=0,24

D.att = 0.5, 1.5, 2.5


https://dl.doubtnut.com/l/_jLBOZG4XcpcN

Answer: C

o 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/_jLBOZG4XcpcN
https://dl.doubtnut.com/l/_V5Tm1402NTAv

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. R; will decrease while R5 will increase

D. T may increased or decrease

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_V5Tm1402NTAv

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/_V5Tm1402NTAv
https://dl.doubtnut.com/l/_i5eGUUpdqU4V

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

o 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 vsin 8

B. velocity of particle at Q is vcot 0


https://dl.doubtnut.com/l/_i5eGUUpdqU4V
https://dl.doubtnut.com/l/_pbOKOO1H9PW5

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 77 and T, be the time periods and u; and


https://dl.doubtnut.com/l/_pbOKOO1H9PW5
https://dl.doubtnut.com/l/_druk8GxVkca3

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/_druk8GxVkca3

5. In a projectile motion let v, and v, are the
horizontal and vertical components of velocity at any
time t and x 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.z — 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/_druk8GxVkca3
https://dl.doubtnut.com/l/_9OLMwehQ3PUn

D.v, — t graph is a straight line

Answer: A::B::D

° 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/_9OLMwehQ3PUn
https://dl.doubtnut.com/l/_giycZr1QobEE

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/_giycZr1QobEE

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

o Watch Video Solution

7. A projectile has the same range R for two angles of
projections but same speed. If 77 and 15 be the times
of flight in the two cases, then

Here 0 is the angle of projection corresponding to T;.

A. T1T2 x R

B. T1T2 X R2

T
C. =L — tan@
T

T
D. -1 _ cot @
T


https://dl.doubtnut.com/l/_giycZr1QobEE
https://dl.doubtnut.com/l/_ufNFTeiSLSgq

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 tif p = linear
momentum y =  vertical displacement <z =

horizontal displacement then the kinetic energy (K)
of the particle plotted against these parametes can be

K1

\/ -~



https://dl.doubtnut.com/l/_ufNFTeiSLSgq
https://dl.doubtnut.com/l/_WyRR8yRHRYEi

o N__/

B. !
K.n

c. T
KA

D. T+ 7

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_WyRR8yRHRYEi

9. A particles falls through a vertical height h and
makes perfectly elastic 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 proportional to ht/?

C.is proportional to
Prop COS &

D. is proportional to o

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kbpFxGMTMTDc
https://dl.doubtnut.com/l/_Si09kc5BCYX5

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

& 32 ]


https://dl.doubtnut.com/l/_Si09kc5BCYX5

[ & 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/_Si09kc5BCYX5
https://dl.doubtnut.com/l/_A9s1dB7uLuY6

Answer: A::C

° 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

I o Wiatk~hh \NAAA CAliikian



https://dl.doubtnut.com/l/_A9s1dB7uLuY6
https://dl.doubtnut.com/l/_HPXcmpeCrvG5
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13. Two particles are projected from ground with same
intial velocities at angles 60° and 30° (with
horizontal). Let Ry and R, be their horizontal ranges,
H; and H, their maximum heights and T} and 715 are

the time of flights.Then

Hq H,
" Ry Ry
H; Hy
"Ry R-
H; Hs
T T
Hq Ho
‘ Ty Ts



https://dl.doubtnut.com/l/_HPXcmpeCrvG5
https://dl.doubtnut.com/l/_tywTqZEJr9xb

| € Watch 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

>
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Answer: A::B::D

I ° Watch Video Solution


https://dl.doubtnut.com/l/_tywTqZEJr9xb
https://dl.doubtnut.com/l/_4UtRjLt7TdWp

15. A ball is rolled off along the edge of a horizontal
table with velocity 4m / s. It hits the ground after time
0.4s. Which of the following are correct?
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


https://dl.doubtnut.com/l/_4UtRjLt7TdWp
https://dl.doubtnut.com/l/_rEZeWmEv3jqw

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/_rEZeWmEv3jqw
https://dl.doubtnut.com/l/_v3lablhrgo4N

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/_v3lablhrgo4N
https://dl.doubtnut.com/l/_acYyw3GRsjg9

e

Tm—————p
t


https://dl.doubtnut.com/l/_acYyw3GRsjg9

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

collie. Which statement(s) is/are correct?

4

\\\\\\



https://dl.doubtnut.com/l/_acYyw3GRsjg9
https://dl.doubtnut.com/l/_7d44QGWIsuEO

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 A’ as shown in the figure. One is launched at

angle 6 above horizontal and the other at angle 6


https://dl.doubtnut.com/l/_7d44QGWIsuEO
https://dl.doubtnut.com/l/_GKtlp6BF1rn9

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/_GKtlp6BF1rn9

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/_GKtlp6BF1rn9
https://dl.doubtnut.com/l/_pUAN22T1fPgb

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?

b >
::i.rr.r.v' eIy
s le)e
;
3‘!N
O $eidrrarrrrernizeones

d

N/

A. Initial vertical component of velocity is /gd

28
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/_pUAN22T1fPgb

Answer: A::B::D

o 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/_pUAN22T1fPgb
https://dl.doubtnut.com/l/_TXgF5x9zhlvA



https://dl.doubtnut.com/l/_TXgF5x9zhlvA

2 4

Answer: A::C::D

° 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/_TXgF5x9zhlvA
https://dl.doubtnut.com/l/_JkgbGFHN0iAS

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

o 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 31 +33 with respect to

earth. The other projectile has initial velocity ai + b}'


https://dl.doubtnut.com/l/_JkgbGFHN0iAS
https://dl.doubtnut.com/l/_WasBuy8HHcXy

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/_WasBuy8HHcXy
https://dl.doubtnut.com/l/_039SOMRgjqNX

24. Velocity displacement graph of a particle moving in

a straight line is as shown in figure.

\‘i

A. magnitude of acceleration of particle is

decreasing

B. magnitude of acceleration of particlre s

increasing


https://dl.doubtnut.com/l/_039SOMRgjqNX

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. |al


https://dl.doubtnut.com/l/_039SOMRgjqNX
https://dl.doubtnut.com/l/_D32INzSIogBA

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/_D32INzSIogBA
https://dl.doubtnut.com/l/_F1HQY1YPptik

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. V9 — 2’01

B.2v; < vy < 4u;

C. So — 281

D.2s; < 89 < 487

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_F1HQY1YPptik

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

° Watch Video Solution



https://dl.doubtnut.com/l/_uOjOJpqp9gx9

28. Acceleration of a particle which is at rest at ¢ = 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/_woA17ACn7WTn

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 6 is the inclination of the wind
screen with the horizontal, then the acceleration of

the insect.

A. parallel to screen is a + a( cos 6
B. along the horizontal is ay — a cos 0
C. perpendicular to screen is a( sin 6

D. perpendicular to screen is ay tan 6

Answer: B::C

[ ° WAF_ L _L vl e~_ .. ]



https://dl.doubtnut.com/l/_mbrnRNCW1gmf
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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/_mbrnRNCW1gmf
https://dl.doubtnut.com/l/_mib3VwvVUL5a

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 betwene R and O is 15m /s
B. the ratio of time to go from P to R and that

from Rto Qis 3:2


https://dl.doubtnut.com/l/_mib3VwvVUL5a
https://dl.doubtnut.com/l/_zwuZOVuB8PRv

C. the velocity at R is 10m /s

D. the average velocity between P and R is 10m /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
dr
A I
V7 o
dr
B.v = —


https://dl.doubtnut.com/l/_zwuZOVuB8PRv
https://dl.doubtnut.com/l/_ql9xUn1XSeOS

C’v—ﬂ
| dt

D. |dr| # dr

Answer: A::C::D

o Watch Video Solution

33. Two particles A and B are located in  — y plane
at points (0,0) and (0,4m). They simultaneoulsy
start moving with velocities vy = 23m/s and

vp = 22m/s. Select the correct alternative(s)

A. the distance between them is constant


https://dl.doubtnut.com/l/_ql9xUn1XSeOS
https://dl.doubtnut.com/l/_mS2YxcS7MCbe

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/_mS2YxcS7MCbe
https://dl.doubtnut.com/l/_H3EfXDe6bLPJ

A. along a straight line

B. uniformly accelerated

C. along a parabolic path

D. non-uniformly accelerated

Answer: A::B

° Watch Video Solution

35. River is flowing with a velocity vgr = 4%m/s. A
boat is moving  with a velocity  of

UBR = ( — 21 + 43)m/s relative to river. The width


https://dl.doubtnut.com/l/_H3EfXDe6bLPJ
https://dl.doubtnut.com/l/_DlzcNTMqRY5s

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/_DlzcNTMqRY5s

36. A particle is moving along z-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/_k9PLbiaESMgW

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/_3qeJEFnWUeK2

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/_3qeJEFnWUeK2
https://dl.doubtnut.com/l/_09GJVB4PVKpf

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/_09GJVB4PVKpf
https://dl.doubtnut.com/l/_yDyurk1HfH07

"';_‘_"?.‘%k». L i ; “"t

A.in region A acceleration is positive
B.in region B acceleration is negative
C.in region C' acceleration is positive

D. in region D acceleration is negative

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_yDyurk1HfH07

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

° Watch Video Solution



https://dl.doubtnut.com/l/_sfNVZ5RtOJLJ

41. A particle P lying on a smooth horizontal z — y
plane starts from (3'2 + 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/_rnTWZxU2kYYD

42. Path of a particle moving in = —y plane is
y = 3z + 4. At some instant suppose x- component
of velocity is 1m /s and it is increasing at a constant
rate of 1m / s*. Then at this instant.

A. speed of particle is /10m /s

B. acceleration of particle is 1/10m /s

C. velocity time graph is parabola

D. acceleration time graph is parabola

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_UfUkDrRlCBcN
https://dl.doubtnut.com/l/_hvr5lQSt83Jy

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

o 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/_hvr5lQSt83Jy
https://dl.doubtnut.com/l/_MM2ZC0NcKdVe

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/_MM2ZC0NcKdVe

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

o 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:

vx P

JU 3

A. Their relative velocity is non-zero but constant


https://dl.doubtnut.com/l/_MM2ZC0NcKdVe
https://dl.doubtnut.com/l/_QnKWhvnwryLL

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 —mpliesv = P where k is the proportionally


https://dl.doubtnut.com/l/_QnKWhvnwryLL
https://dl.doubtnut.com/l/_OUaxRGHDvlGU

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/_OUaxRGHDvlGU

Answer: B::C

° 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/_OUaxRGHDvlGU
https://dl.doubtnut.com/l/_mchlq01Dink8

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 x co-ordinate in parobalic nature as shown in the

figure. At £ = 1m, tangent to the graph makes an


https://dl.doubtnut.com/l/_mchlq01Dink8
https://dl.doubtnut.com/l/_LJHAAbHFbuD4

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 34/2m /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/_LJHAAbHFbuD4
https://dl.doubtnut.com/l/_lxLsaVtM6kpj

49, A train starts from rest at § = 0 and is subjected

to an acceleration as shown in figure. Then,

a (ms™?)

f

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/_lxLsaVtM6kpj

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/_lxLsaVtM6kpj
https://dl.doubtnut.com/l/_VyfION2dH1CQ

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/_VyfION2dH1CQ

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/_LGRGxE05OTUU

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/_cKvqENHvqqkO
https://dl.doubtnut.com/l/_5ajV5Nq17DgB

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/_5ajV5Nq17DgB

4. 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
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/_kpesGLJG6ndN
https://dl.doubtnut.com/l/_qGCvuzycRJJ5

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/_qGCvuzycRJJ5

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



https://dl.doubtnut.com/l/_qGCvuzycRJJ5
https://dl.doubtnut.com/l/_8L52cdy3yi7v

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. There of the fundamental constant of physics are

the universal gravitational constant,


https://dl.doubtnut.com/l/_8L52cdy3yi7v
https://dl.doubtnut.com/l/_I5Dmo6VGfEer

G =6.7x10 "m3kg s 2, the speed of light
c=3.0x10°m/s and Planck's constant,
h =6.6x10"%Js"!. 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 path of particle A with respect to particle B will be

l g 10m/s’

(0,0) < / > |

(. B

A. parabola


https://dl.doubtnut.com/l/_I5Dmo6VGfEer

B. straight line parallel to y-axis

C.straight line parallel to x-axis

D. None of the above

Answer: C

o Watch Video Solution

8. There of the fundamental constant of physics are
the universal gravitational constant,
G =6.7x10 "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


https://dl.doubtnut.com/l/_I5Dmo6VGfEer
https://dl.doubtnut.com/l/_a41dHcQKH0nw

velocity ug fro part (0,0) and (l,-h) towards each other
as shwon in figure
Minimum distance between particle A and B during

motion

l g 10m/s’

(0,0) < / > |

Al

B.\/I2 + h?
C.h

D. None of these


https://dl.doubtnut.com/l/_a41dHcQKH0nw

Answer: C

° Watch Video Solution

9. There of the fundamental constant of physics are
the universal gravitational constant,
G =6.7%x 10 "'m3kg~ s % the speed of light
c=3.0x10°m/s and Planck's constant,
h =6.6x10"%Js"!. two particles A and V are
projected in the vertical plane with same initial
velocity u 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/_a41dHcQKH0nw
https://dl.doubtnut.com/l/_9Xiwzjkvpsw0

minimum is

M
A

l g 10mv/s?

(0.0) €

(. hyB

u cos 6
B.+/(2h). g

21
u cos 6

[

" 2ucosé

C.

D

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9Xiwzjkvpsw0

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?)

8| ’I
3 L e
f " i

‘ . s o

Distance D betwen the towers is:


https://dl.doubtnut.com/l/_9Xiwzjkvpsw0
https://dl.doubtnut.com/l/_2cJHuCMKxHj4

A. 100m

B. 200m

C.400m

D. 800m

Answer: B

o Watch Video Solution

11. Two friends A and b playing a game of collisionn 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/_2cJHuCMKxHj4
https://dl.doubtnut.com/l/_m6sjXU8C3p08

origin then answer the following questions

(9 =10m/s*)

7

S
D,
|

Co-ordinates of the particles at point P are:

A. (100, 75)m
B. (100, 125)m
C. (75, 100)m

D. (175, 100)m


https://dl.doubtnut.com/l/_m6sjXU8C3p08

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/_m6sjXU8C3p08
https://dl.doubtnut.com/l/_cMzmfBG5o0Wm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cMzmfBG5o0Wm

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 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.

If the particle sticks to the block after collision, the
velocity of block parallel to the inclined plane just

after collision will be (take g = 10m/32)


https://dl.doubtnut.com/l/_jMCPkth9E7bh

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/_jMCPkth9E7bh
https://dl.doubtnut.com/l/_nB4KKHdN0L6P

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/_nB4KKHdN0L6P
https://dl.doubtnut.com/l/_wDBYt9nLbHDB

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/_wDBYt9nLbHDB
https://dl.doubtnut.com/l/_h6P7zjlXgOb2

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

o 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/_h6P7zjlXgOb2
https://dl.doubtnut.com/l/_7RzBczYCXfSh

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.v2

D. 3/40

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7RzBczYCXfSh

18. x and y co-ordinates of a particle moving in x — y

plane at some instant of time are z = 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

° Watch Video Solution



https://dl.doubtnut.com/l/_aLzt2PFIDuwD
https://dl.doubtnut.com/l/_Su1PpeEJsfWS

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 \/§fv) 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/_Su1PpeEJsfWS
https://dl.doubtnut.com/l/_rHFaTcjif47Q

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/_rHFaTcjif47Q

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/_n7CoREi7kskV
https://dl.doubtnut.com/l/_KXuwa1FdIDDH

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/_KXuwa1FdIDDH
https://dl.doubtnut.com/l/_4InLC0Q1jurg

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/_4InLC0Q1jurg

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/_4InLC0Q1jurg
https://dl.doubtnut.com/l/_pN1UsC7OLwqJ

o 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?

A Atet = 4s
B.Att = T7s
C.Att = 8s

D. Impossible to determine the given information

Answer: B

Y.


https://dl.doubtnut.com/l/_pN1UsC7OLwqJ
https://dl.doubtnut.com/l/_kOqlb0swJ8l8

| ¥ Vvatch video Solution |

26. The position of a particle is given by
z =2(t —t°)
where t is expressed in seconds and z is in metre.
When is the object at rest?
A Att = Os
B.Att = 4s
C.Betweent = 4sandt = 8s

D.Impossible to determine from the given

information

Answer: D


https://dl.doubtnut.com/l/_kOqlb0swJ8l8
https://dl.doubtnut.com/l/_vggMPz01kxmP

o 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/_vggMPz01kxmP
https://dl.doubtnut.com/l/_NWPFXq9K4rSf

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

——— o G— — — — — —— — — s i

s — ——— — — — - — — — o—

P - —— - - — —

- f
h bty

D. 1,


https://dl.doubtnut.com/l/_NWPFXq9K4rSf

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.

X"i‘

At time t3 which car is moving faster?


https://dl.doubtnut.com/l/_NWPFXq9K4rSf
https://dl.doubtnut.com/l/_XiK16jfpmsoK

A.car A

B.car B

C. same sped

D. None of these

Answer: B

° 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/_XiK16jfpmsoK
https://dl.doubtnut.com/l/_F8hehAvoj29o

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/_F8hehAvoj29o

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/_F8hehAvoj29o
https://dl.doubtnut.com/l/_rpaKA8nmgImK

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

o Watch Video Solution

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

a straight track, the former with a uniform velocity of


https://dl.doubtnut.com/l/_rpaKA8nmgImK
https://dl.doubtnut.com/l/_lBxXqAzpfceL

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 0.3m/32 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
collide ? (b) What is the time taken by the trains to

come to stop ?
A.5s
B. 25s

C.1bs

D. 10s


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

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 0.3m/s® 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/_lBxXqAzpfceL
https://dl.doubtnut.com/l/_sAZCYO3fUXcE

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/_sAZCYO3fUXcE

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/_M4RPPeOhxRni
https://dl.doubtnut.com/l/_6yZG0S2Slvzr

Table-1 Table-2

(A) Angle of projootion §E(P) 20m

(B) Angle of velocity with %E(Q) 80 m
horizontal after4s | .

Table-1 E Table-2

(A) Angle of projoction éi(P) 20 m

(B) Angle of velocity with | (Q) 80 m
horizontal after4s | . . .

° 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/_6yZG0S2Slvzr
https://dl.doubtnut.com/l/_Sx0mqLmzN4Xk

two Tables.

meter

Table-1

(A) Distance between tne towers in ‘t»”-« 50

(B) Minimum velocity during the a0
motion in mMVs

(C) Maximum yertical ve!

pall in m/s

(D) Value of Jg
speed aurin

e —

ocity of the R

imor (S 198
times the maximu’ o
gthe motion i1 M'S

e

o Watch Video Solution

4. Match the following Table-1 to Table-2

Table-1

v
(A) TV
) dat

glv]
B =

ar
(C) o

p) 2ir]

at

(T) None

(R) Volocity

Intig 2

(P) Aol

(Q) Magnitudes of ACCON AW

(S) Magnitude of velocity



https://dl.doubtnut.com/l/_Sx0mqLmzN4Xk
https://dl.doubtnut.com/l/_7dVwEmIMogDs

° 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  (Q) Slope - positive

graph i
(C) Displacement-time i(R) Slope — zero
graph
((S) | Slope | — ncreasing

(T)y |Slope \— decreasing
(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/_7dVwEmIMogDs
https://dl.doubtnut.com/l/_AnMIxpL9wEoC
https://dl.doubtnut.com/l/_Lw8xyXhgmUcC

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/_Lw8xyXhgmUcC

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/_bo1VAAQsejHQ
https://dl.doubtnut.com/l/_LBniseXJUQoH

8. In the s — t equations (s = 10 + 20t — 5t2) match

the following

(A) Distance t

Table-1 Table-2

raveiled in 3s E}(P) — 20 uny
HQ) 15 unit

(B) Displacement in 1s
(C) Initial acceleration \(R) 25 unit
\(S) =10 unit

(D) Velocity at 4s

° Watch Video Solution

9. Match the following

(A) Constant positive

(B)

(©)
(D)

Talle-2

Table 1
i’-.’r:, AEALTENY ™Y

Lo .
RIS

acceleration
Constant ‘m:gan»/r; A0y Bneen my anraane
acceleration |

Ly Doaes s et

Constant displacermen
(57 Bpesd musiinoe

Constant slope: Of atgraph
(1) Speed musiadecte

° Watch Video Solution



https://dl.doubtnut.com/l/_LBniseXJUQoH
https://dl.doubtnut.com/l/_bmG25QCaCBNn

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/32)
Column I
(A) Height of perticle from ground
(B) Speed of particle
Displacement of Particle

(D) Acceleration of particle

following
Column II

(p) Zero

(¢) 10STunits

(r) 40SIunits

(s) 20SIunits

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/_bmG25QCaCBNn
https://dl.doubtnut.com/l/_rVNjsFDvNn7k
https://dl.doubtnut.com/l/_s2eqItvdlsD1

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.

ﬂﬂﬂﬂ - R ) o T B .
P able-2
!( ) Accelerating o
) Unitoren toharticie

i

(B) 2 }

HQ) Accolerat les

i non un;;:):::‘ o panie w
© vy

(H) Acceleration of parice

ey Aby pregonional w' 1
»

(») v

(5) Acceler

P d'\m‘r;\wﬁ‘,‘:ﬁm

ke

o Watch Video Solution



https://dl.doubtnut.com/l/_s2eqItvdlsD1

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

line given by v = (t2 — 2t1). Match Table-1 with Table

-2
Tabl
A . e-1 .
( ) VEIOCIty (’n m/s) of e aAxAe 2
(8) Aconn pamee TR
Acceleration (inm/s?) of particie st 1Oy 2
=2sisg C
(C) Time

i (in 8) when particte is at rest @) 3

(D) Magnitude of average acce\era\\on\\%\ 4
(in m/s?)of particle in first one o
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/_NqiYnrFHZnze
https://dl.doubtnut.com/l/_q0A0KVLGAi7c

g = 10m /s?)

Table-1 Table2
(A) Displacement (i m) o fust 2 - () V0 T
(B) Magnitude of average Q)T
acceloration (in m/s®)
infirst6 s \
(C) Distance travelled (inm)in 0-4 s ‘\&R\ aQ .
(D) Speed (inm/s)alt=4sis \(S) None ot these

° 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/_q0A0KVLGAi7c
https://dl.doubtnut.com/l/_uGKGBVoqeATX

find velocity at height h. Treat it as initial velocity and

2h as the range.]

o 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 Tmand BC'is
3


https://dl.doubtnut.com/l/_uGKGBVoqeATX
https://dl.doubtnut.com/l/_aQ7idNcrJKbS

1m, then find the value of vy (in m/s)

(72 2 72 W SRR

° 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/_aQ7idNcrJKbS
https://dl.doubtnut.com/l/_u9svd3ORmPNq

4. A ground to ground projectile is at point A at

T 5T
t = 3 is at point B at t = e and reaches the

ground at ¢t = T'.The difference in heights between

2

points A andB is 96_:13 Find value of x

° View Text 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

A. Bis Om_l Find value of z. (g = 10m /s?)

I o Wiat~hh \NAAA CAliikian l



https://dl.doubtnut.com/l/_u9svd3ORmPNq
https://dl.doubtnut.com/l/_fakyUtt6FCe1
https://dl.doubtnut.com/l/_cDleGQvgFBJv
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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(—).
x

Find value of x.

o Watch Video Solution

7. A small ball is projected up a smooth inclined plane
with an initial speed of 10m /s at 30° from the
bottom edge of the slope. It returns to the edge after
2s. The ball is in contact with the inclined plane

throughout the process. The inclination angle (in


https://dl.doubtnut.com/l/_cDleGQvgFBJv
https://dl.doubtnut.com/l/_eMcZ811KfYBk
https://dl.doubtnut.com/l/_8NQuNuulqub6

degree) of the plane is V. The value of N /6 is

o View Text Solution

8. 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
n\/gg and particle strikes the ground at * = 48m.

Value of nis (g = 10m / s?)

o Watch Video Solution



https://dl.doubtnut.com/l/_8NQuNuulqub6
https://dl.doubtnut.com/l/_EeMT7Kb9YQLI

9. ABC is a triangle in vertical plane. Its two base

1
angles /BAC and /ZBCA are 45° and ta,n_1§

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.
Vertical

° Watch Video Solution



https://dl.doubtnut.com/l/_Q1iHoagiDzlg

10. 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 = 1Om/s2)

o Watch Video Solution

11. 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/_eJdUkjg4VdLa
https://dl.doubtnut.com/l/_Nlr5w7X8bACu

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}-

T35 75 05 DTSRI

° Watch Video Solution

12. A stone is dropped form certain height which can
reach the ground in 5s. If the stone is stopped after 3s

of its fall and then allowed to fall again. Find the time


https://dl.doubtnut.com/l/_Nlr5w7X8bACu
https://dl.doubtnut.com/l/_In2ZkLyjJJwL

taken (in second) by the stone to reach the ground for

the remaining distance.

° Watch Video Solution

13. 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 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/_In2ZkLyjJJwL
https://dl.doubtnut.com/l/_znlYgUpJx1gJ
https://dl.doubtnut.com/l/_J2AiNcpXwHkY

14. 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

15. 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/_J2AiNcpXwHkY
https://dl.doubtnut.com/l/_dF1iHYA1v9VU

° Watch Video Solution

16. 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.

el
Hs)

° Watch Video Solution



https://dl.doubtnut.com/l/_dF1iHYA1v9VU
https://dl.doubtnut.com/l/_smB8j3A0tnUK

17. 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

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

uniform acceleration a and the remaining with


https://dl.doubtnut.com/l/_UGJRwIB6WoJH
https://dl.doubtnut.com/l/_sNrEwiXh9E0H

uniform retardation 2a. If t is the time of ascent, find

the depth of the shaft.

° Watch Video Solution

19. 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/_sNrEwiXh9E0H
https://dl.doubtnut.com/l/_duepOwmXjOl2

20. 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

$

o Watch Video Solution



https://dl.doubtnut.com/l/_uVwSg65IsVtv

21. Two particles are moving with velocities
v1:§+t3+i~c and v2:t%+t3+2i€m/s
respectively. Time at which they are moving

perpendicular to each other is. (second)

° Watch Video Solution

22, 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 z-coordinate (in m) of the point where the

particles collide.

| o |


https://dl.doubtnut.com/l/_ssNQq4KepUk6
https://dl.doubtnut.com/l/_VrWMmxyGbvhU

[ W Watch Video Solution J

23. 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 5504. Find the value of .

o Watch Video Solution

24. Figure shows the velocity time graph for a particle

travelling along a straight line. The magnitude of


https://dl.doubtnut.com/l/_VrWMmxyGbvhU
https://dl.doubtnut.com/l/_XIGTvFoGpWQS
https://dl.doubtnut.com/l/_i3Zu2kDEfNNv

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

interval fromt¢ = 0to ¢t = 6s is 10c. Find the value of
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o Watch Video Solution

25. Two bodies A and B are moving along y-axis and x

-axis as shown. Find the minimum distance between A


https://dl.doubtnut.com/l/_i3Zu2kDEfNNv
https://dl.doubtnut.com/l/_wF0t5IDN7pd5

and B is subsequent motion (in m)
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o Watch Video Solution

26. 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 x- axis.Find the time taken by the particle to


https://dl.doubtnut.com/l/_wF0t5IDN7pd5
https://dl.doubtnut.com/l/_uKTJ1gQr8wU6

reach from the point A to B in second
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° Watch Video Solution



https://dl.doubtnut.com/l/_uKTJ1gQr8wU6

