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PHYSICS

BOOKS - CP SINGH PHYSICS
(HINGLISH)

MOTION IN A PLANE

1. A particle is given velocity 3m /s along the

positive  x-axis subjected to constant


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
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accelaration 4m/32 along the positive y-axis.
Find the distaplacement of the particle in 2s

and trajectory followed by the particle.

o Watch Video Solution

2.Att = 0, the particle is at the origin and its
velocity is 10m /s at an angle 37° with the x-
axis. The particle moves in £ — y plane with a
constant acceleration of 1m /s® along the y-
axis. Find the magnitude and direction of the

velocity after 2s.

| e |


https://dl.doubtnut.com/l/_1VhgaqfIC1B3
https://dl.doubtnut.com/l/_XmN8HRqci2kp

& Watch Video Solution I

3. A particle is given velocity 4m /s along the
positive  y-axis subjected to constant
accelaration 10m /s* at 53° with the x-axis.
Find the distaplacement of a particle along

the coordinate axes after 3s.

° Watch Video Solution

4., A particle moves in the x — y plane under

. — 0 ~ s
acceleration @ = 3¢ + 4jm /s If the initial


https://dl.doubtnut.com/l/_XmN8HRqci2kp
https://dl.doubtnut.com/l/_OS2SJsRxC625
https://dl.doubtnut.com/l/_WePrM4jECSDs

. . 0 ~ .
velocities is w = 6i¢ + 8jm/s. Find the
velocity and the position vector of a particle

after 2s.

o Watch Video Solution

5. A particle moves in the x — y plane such
that its coordinates are given
x = 10/3t,y = 10t — t* and ¢ is time, find

the initial velocity of the particle.

° Watch Video Solution



https://dl.doubtnut.com/l/_WePrM4jECSDs
https://dl.doubtnut.com/l/_BJ01KjBFCuYn
https://dl.doubtnut.com/l/_kEoArkuglD7j

6. The position vector of a particle is given by
— 0 . ~ 0 ~

r = kcoswi + ksinwj = xt + yj, where k
and w are constants and ¢ time. Find the angle
between the position vector and the velocity

vector. Also determine the trajectory of the

particle.

o Watch Video Solution

7. Two particles A and B are moving in the

x —y plane such that their velocity

1
components are v, = 1lm/s,v, = —m/s

V3


https://dl.doubtnut.com/l/_kEoArkuglD7j
https://dl.doubtnut.com/l/_c9YYcTaqp1Q3

(for A) and v, = 2m /s, v, = 2m /s (for B).If
both the particles start moving from the same

point, what is the angle between their paths ?

° Watch Video Solution

8. A particle is moving in a plane with velocity
— 2 ~ . .

v = ugt + kwcoswtj. If the particle is at
origin at t = 0, (a) determine the trajectory of

the particle. (b) Find its distance from the

origin at t = 37 / 2w.

° Watch Video Solution



https://dl.doubtnut.com/l/_c9YYcTaqp1Q3
https://dl.doubtnut.com/l/_V9C1PmJV8Do6

9. A radius vector of a point A relative to the
origin varies with time t as r = ati — bt?j,
where a and b are positive constants, and |
and j are the unit vectors of the x and y axes.
Find:

(a) the equation of the point's trajectory y(x),
plot this function,

(b) the time dependence of the velocity v and
acceleration w vectors, as well as of the moduli
of these quantities,

(c) the time dependence of the angle «


https://dl.doubtnut.com/l/_V9C1PmJV8Do6
https://dl.doubtnut.com/l/_rLLZBXyhViT5

between the vectors w and v,
(d) the mean velocity vector averaged over the
first t seconds of motion, and the modulus of

this vector.

° Watch Video Solution

10. A point moves in the plane zy according to
the law =z = asinwt,y = a1l — coswt),
where a and w are positive constant and ¢ is
time. Find the distance traversed by point in

time t().

| e |


https://dl.doubtnut.com/l/_rLLZBXyhViT5
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& watch Video Solution I

11. A particle is thrown with speed of 50m /s
at an angle of projection 37° with the
horizontal. Find (a) the time of flight, (b) the
maximum height attained and ( c¢) the

horizontal range.

. o 3 o 4
(Sln37 = g,COS 37° = g)

o Watch Video Solution



https://dl.doubtnut.com/l/_I765TlkEN0fC
https://dl.doubtnut.com/l/_QhUVTmTFPi1y

12. A particle is thrown with a velocity 10m /s
and its horizontal range is 5m. Find

angle/angles of the projection.

o Watch Video Solution

13. If in a projection motion, the maximum
height is equal to a horizontal range, find the

angles of projection [tan~'(4) = 76° |

o Watch Video Solution



https://dl.doubtnut.com/l/_kChCNCfjfPck
https://dl.doubtnut.com/l/_M9EXgh0tM20y
https://dl.doubtnut.com/l/_qlUMjqMghjgX

14. An object is projected so that its horizontal
range R is maximum. If the maximum height

of projectile is H, find the value of H / R.

o Watch Video Solution

15. If an object is thrown at an angle of 60°
with horizontal, find elevation angle of the
object at its highest point as seen from the

point of projection.

o Watch Video Solution



https://dl.doubtnut.com/l/_qlUMjqMghjgX
https://dl.doubtnut.com/l/_JqMwuqIBfCdc

16. A ball is thrown such that the time of flight
is bs and the horizontal range is 200m. Find
the magnitude and direction of velocity of

projection.

o Watch Video Solution

17. A large number of bullets are fired in all
directions with the same speed wv. Find the
maximum area on the ground on which these

bullets will spread.

| & I


https://dl.doubtnut.com/l/_dbLG7SBVgjwj
https://dl.doubtnut.com/l/_gYBz4qZGDC9c

| ¥ Watch Video Solution |

18. A particle is thrown with speed u at an

angle 6 with horizontal.
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Find the average velocity of particle:

(@)OtoC (b)Ato B(c)Oto H

o Watch Video Solution



https://dl.doubtnut.com/l/_gYBz4qZGDC9c
https://dl.doubtnut.com/l/_iahihtkDSQLU
https://dl.doubtnut.com/l/_NyygAcckCAJ7

19. For a projectile if the time of flight is 7', the
maximum height is H and the horizontal
range is R. Find the (a) the maximum height in
terms of 1" and (b) the maximum horizontal

range in terms of R and H.

o Watch Video Solution

20. A particle is thrown such that for two
angles of projection range R is same. If 177 and

T are the time of flights and H; and Hs are


https://dl.doubtnut.com/l/_NyygAcckCAJ7
https://dl.doubtnut.com/l/_4l4N9L28HYs6

the maximum hrights corresponding to these

1715 4/ H1 Ho

angles, find (a) and (b) R

o Watch Video Solution

21. A projectile is aimed at a mark on the
horizontal plane through the point of
projection and falls 12m short when the angle
of projection is 15°, white it overshoots the
mark by 24m when the angle of projection is

45°. Find the angle of projection to hit the


https://dl.doubtnut.com/l/_4l4N9L28HYs6
https://dl.doubtnut.com/l/_RyK7UyQ1NXKt

o Watch Video Solution

22. A shell bursts on contact with the gorund
and pieces from it fly in all directions with
velocities up to 60m /s. Show that a man

180m away is in danger for 6+/2s.

o Watch Video Solution



https://dl.doubtnut.com/l/_RyK7UyQ1NXKt
https://dl.doubtnut.com/l/_9Vd2TBL5OWP4

23. A ball is thrown horizontally with speed
20m / s from a tower of height 80m.

(a) After how much time and at what
horizontal distance from the foot of tower it
strikes the ground.

(b) Find the magnitude and direction of the
velocity with which it strikes the ground.

( ¢) Find the velocity vector of ball after 1s.

(d) Trajectory followed by the ball.

o Watch Video Solution



https://dl.doubtnut.com/l/_9Vd2TBL5OWP4
https://dl.doubtnut.com/l/_ooMLNoqhxUfd

24. A bomb is released from an aeroplane
fiying at a speed of 720km/h in the
horizontal direction 8000m above the gorund.
At what horizontal distance from the initial

position of areoplane it strikes the ground.

o Watch Video Solution

25. A body is thrown horizontally from the top

of a tower of height 5m. It touches the ground


https://dl.doubtnut.com/l/_TVP5uBfpUSp6
https://dl.doubtnut.com/l/_GoCbYFIZgqaL

at a distance of 10m from the foot of the

tower. Find the initial velocity of the body.

° Watch Video Solution

26. A ball rolls off top of a staircase with a
horizontal velocity ums ~ . If the steps are h
metre high and b mere wide, the ball will just

hit the edge of nth step. Find the value of n.

o Watch Video Solution



https://dl.doubtnut.com/l/_GoCbYFIZgqaL
https://dl.doubtnut.com/l/_rAK2QUNz4mfS

27. A staircase contains four steps each 20cm
high and 40cm wide. What should be the
minimum horizontal velocity of a ball rolling
off the uppermost plane so as to hit directly

the lowest plane ?

o Watch Video Solution

28. A ball is projected horizontally with a

speed u from the top of inclined plane of


https://dl.doubtnut.com/l/_l7seUvR7CcW0
https://dl.doubtnut.com/l/_fU979lPXE127

inclination a with horizontal. At what distance

along the plane, the ball will strike the plane ?

° Watch Video Solution

29. From the top of the tower, two balls are
thrown horizontally in opposite directions
with velocities u; and uy. Find the distacne
between the balls at the moment when their
velocity vectors becomes mutually
perpendicular. (Assume the height of tower

very large)

| e |


https://dl.doubtnut.com/l/_fU979lPXE127
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& Wwatch Video Solution I

30. A person standing on the top of a tower
36m high has to throw a packet to his friend
standing on the ground 48m horizontally
away. If the throws a packet directly aiming the
friend with a speed of 10m /s, how short will

the packet fall ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1hFmKfA19GqH
https://dl.doubtnut.com/l/_86kKoSWlmvZK

31. Consider the situation as shown in the

figure.
¢ T
A > 10m/s Y
T 10 m/s
30m
20 m
L B D X
e d >

Two balls are thrown simultaneously with
same speed 10m /s, one horizontally and
another at angle 60° in downward direction.
After sometime balls cllide in mid-air, find

distance d.

Y. I


https://dl.doubtnut.com/l/_9YytNtUCy15p

[ @ VWwatch vVideo Solution ]

32. A ball is thrown with velocity 40m /s at
angle 30° with horizontal from the top of a
tower of height 60m. At what horizontal
distance from the foot of tower, the ball will

strike the gorund ?

o Watch Video Solution

33. Two guns situated at the top of a hill of

height 10m fire one shot each with the same


https://dl.doubtnut.com/l/_9YytNtUCy15p
https://dl.doubtnut.com/l/_L6ls8lXAeKO2
https://dl.doubtnut.com/l/_vY3p1rJrxQfu

speed 5,/3m /s at some interval of time. One
gun fires horizontal and the other fores
upwards at an angle of 60° with the
horizontal. Two shots collide in air at a poit P.
Find (i) time-interval between the firing and (ii)
coordinates of the point P. Take the origin of
coordinates system at the foot of the hill right
below the muzzle and trajectorise in thex — y

plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_vY3p1rJrxQfu

34. A particle is thrown at an angle with
horizontal from the ground. After 4s it reaches
to a point P and after 5 more seconds it
strikes the ground. Find the height of P the

maximum height attained by the particle.

AY
u

e

b e A o v A e

O A

o Watch Video Solution



https://dl.doubtnut.com/l/_8YnZZsITv0aT
https://dl.doubtnut.com/l/_J7oD8n3rgsaq

35. A particle is thrown with speed u at an
angle a with horizontal from the ground. After
how much time, the velocity of particle will

make an angle 8 with horizontal.

o Watch Video Solution

36. Two second after projection, a projectile is
travelling in a direction inclined at 30° to the
horizontal. After one more second, it is
travelling horizontally. Find the magnitude

and direction of the velocity of projection.



https://dl.doubtnut.com/l/_J7oD8n3rgsaq
https://dl.doubtnut.com/l/_1nwowdKnBcKj

\ o Watch Video Solution

37. A ball is thrown with speed u at an angle 0
with horizontally. After how much time it will
move perpendicular to the initial direction of

motion.

o Watch Video Solution

38. Two bodies are thrown simultaneously

from the same point. One thrown straight up


https://dl.doubtnut.com/l/_1nwowdKnBcKj
https://dl.doubtnut.com/l/_UbZLfanbXc7m
https://dl.doubtnut.com/l/_Kgp0UaNhWYSl

and the other at an angle a with the
horizontal. Both the bodies have velocity equal
to u. Find the separation between the bodies

at time t.

o Watch Video Solution

39. A gun kept on a striaght horizontal is used
to hit a car, traveling along the same road
away form the gun with a unfrom speed
20m / s. The car is at a distance Of 160m from

the gun, when the gun is fired at an angle of


https://dl.doubtnut.com/l/_Kgp0UaNhWYSl
https://dl.doubtnut.com/l/_ElEQN7t4dxPl

45° with the horizontal Find the distance of
the car from the gun when the shell hits it and
the speed of projection of the shell from the

gun.

o Watch Video Solution

40. Shots are fired simultaneously from the
top and the bottom of a vertical cliff with
elevation 37° and 53° respectively, strike an

object at the ground simultaneouslylf the


https://dl.doubtnut.com/l/_ElEQN7t4dxPl
https://dl.doubtnut.com/l/_iwHRDAY9FS5L

horizontal distance of the object from the cliff

is 60m, find the height of the cliff.

o Watch Video Solution

41. The trajectory of a projectile in a vertical
plane is y = axz — bz?, where a and b are
constantsn and x and y are respectively
horizontal and vertical distances of the
projectile from the point of projection. The

maximum height height attained by the


https://dl.doubtnut.com/l/_iwHRDAY9FS5L
https://dl.doubtnut.com/l/_gFfopENqtaHJ

particle and the angle of projection form the

horizontal are:

° Watch Video Solution

42. A particle moves in the zy plane with a
constant acceleration w directed along the
negative y-axis. The equation of motion of
particle has the form y = cz — dz?, where ¢
and d are positive constants. Find the velocity

of the particle at the origin of coordinates.

° Watch Video Solution



https://dl.doubtnut.com/l/_gFfopENqtaHJ
https://dl.doubtnut.com/l/_fBZYvte2tKhx

43. A ball is thrown from a point at a distance
40m from a wall of height 15m. It just clears
the wall and then attains maximum height.
Find the maximum height the angle of

projection is 45°.

o Watch Video Solution

44, A ball is projected at an angle 45° with
horizontal. It passes through a wall of height

h at horizontal distance d; from the point of


https://dl.doubtnut.com/l/_fBZYvte2tKhx
https://dl.doubtnut.com/l/_BALSYkmnDuZv
https://dl.doubtnut.com/l/_eD7Ivpa0uZlU

projection and strikes the ground at a
horizontal distance (d; + d3) from the point

of projection, then

o Watch Video Solution

45, Consider an object P on an inclined plane
of inclination .
A shot is fired O at an angle a with horizontal.

Find the relation between a and S, if the shot


https://dl.doubtnut.com/l/_eD7Ivpa0uZlU
https://dl.doubtnut.com/l/_lsanpWnBYLeq

hits the object horizontally.

o Watch Video Solution

46. A particle is thrown over a triangle from
one end of a horizontal base and after grazing

the vertex falls on the other end of the base. If


https://dl.doubtnut.com/l/_lsanpWnBYLeq
https://dl.doubtnut.com/l/_XFRvq7CE8cZc

a and [ be the base angles and 6 the angle
of projection, prove that

tanf = tana + tan .

o Watch Video Solution

47. A particle is projected from origin with
speed u. Find the minimum value of u if the

particle passes through a poiny P(a, \/§a).

o Watch Video Solution



https://dl.doubtnut.com/l/_XFRvq7CE8cZc
https://dl.doubtnut.com/l/_HPWgIgXu1vm5

48. A body falling freely from a given height H
hits an inlclined plane in its path at a height h.
As a result of this impact the direction of the
velocity of the body becomes horizontal. For
what value of h/H, the body will take the

maximum time to reach the ground.

o Watch Video Solution

49, A stone is projected from the ground in

such a direction so as to hit a bird on the top


https://dl.doubtnut.com/l/_mhaz3KfichLB
https://dl.doubtnut.com/l/_wScDb4Fcq4fb

of a telegraph post of height h and attains the
maximum height of 2h above the ground. If at
the insatant of projection, the bird were to fly
away horizontally with a uniform speed, find
the ratio between the horizontal velocity of
bird and the horizontal component of velocity
of stone, if the stone hits the bird while

descending.

o Watch Video Solution



https://dl.doubtnut.com/l/_wScDb4Fcq4fb

50. Consider the situation as shown.

When a ball is thrown aiming the monkey, at
the same time the monkey drops himself. Will

the ball hit the monkey ?

o Watch Video Solution



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

51. A ball with projection velocity 10m /s is to
hit a target 6m away in the same horizontal
line. How high above the target must the ball
be aimed so that the ball will hit the target ?

(tan18.5° = 1/3,tan71.5° = 3)

o Watch Video Solution

52. A ball is thrown from a point O aiming a
target at angle 37° with the horizontal so

that the ball hits the target at C' but the ball


https://dl.doubtnut.com/l/_9T4pDUJngeOk
https://dl.doubtnut.com/l/_cye90dnSrCKr

hits at point D, a vertical distance y, below C.
If the initial velocity of the ball is 10m /s and
the horizontal distance between O and C is

5m. Find .

o Watch Video Solution

53. A boy is standing on a truck moving with a
constant velocity of 15m /s on the horizontal
road. The boy throws a ball in such a way that
it returns to the truck after the truck has

moved 60m. Find the speed and the angle of


https://dl.doubtnut.com/l/_cye90dnSrCKr
https://dl.doubtnut.com/l/_mB3NbYYb0daZ

projection (a) as seen by the truck and (b) as

seen from the road.

° Watch Video Solution

54. A man standing on a long rail road car
throws a ball vertically upward with speed
20m /s. The car starts from rest and moves
with acceleration 2m /s%. How far behind the

man will the ball fall on the car ?

° Watch Video Solution



https://dl.doubtnut.com/l/_mB3NbYYb0daZ
https://dl.doubtnut.com/l/_T7HQL0QGL8i7
https://dl.doubtnut.com/l/_bRlqIaxibdto

55. The path of one projectile as seen by an

observer on another projectile is a/an:

° Watch Video Solution

1. Two balls are rolling on a flat surface. One

has velocity components m /s and /3m/s
along the rectangular axes =z and v,
respectively and the other has component

2m /s and 2m /s, respectively. If both the


https://dl.doubtnut.com/l/_bRlqIaxibdto
https://dl.doubtnut.com/l/_F77emkcDHPlF

balls start moving from the same point, the

angle between their directions of motion is

A. 15°

B.30°

C.45°

D.60°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_F77emkcDHPlF

2. A particle moving with a velocity equal to
0.4m /s is subjected to an acceleration of
0.15m /s* for 2s. in a direction at the right
angle to its direction of motion. The resultant
velocity is

A.0.7Tm /s

B.0.5m /s

C.0.1m/s

D. Between 0.7 and 0.1m /s

Answer: B


https://dl.doubtnut.com/l/_o9iaSUShphdC

° Watch Video Solution

3. The height y and distance = along the
horizontal plane of a projectile on a certain
planet are given by x = 6im and
Yy = (8152 — 5t2)m. The velocity with which the

projectile is projected is

A.8m /s
B.6m /s

C.10m /s


https://dl.doubtnut.com/l/_o9iaSUShphdC
https://dl.doubtnut.com/l/_2bOtzzNYEjxj

D.0

Answer: C

° Watch Video Solution

4. In the above problem the direction of the

initial velocity with the x-axis is

3

Atan | —
tan <4)
B.tan_l(é>
3

3

- —1( 2
C.sin (4)


https://dl.doubtnut.com/l/_2bOtzzNYEjxj
https://dl.doubtnut.com/l/_mfXkLLwrBNXA

3
D.cos | —
COS (4)

Answer: B

° Watch Video Solution

5. The coordinates of a moving particle at any
time t are given by z = at® and y = Bt°. The

speed of the particle at time ¢ is given by

A.«/oz2 + B2
B.3t\/a+52


https://dl.doubtnut.com/l/_mfXkLLwrBNXA
https://dl.doubtnut.com/l/_c1Sz1zxuYwbK

Answer: C

o Watch Video Solution

6. A body starts from rest from the origin with
an acceleration of 3m /s(2) along the x-axis
and 4m /s* along the y-axis. Its distance from

the origin after 2s will be


https://dl.doubtnut.com/l/_c1Sz1zxuYwbK
https://dl.doubtnut.com/l/_35dyC3hjqb0k

A.dm

B.10m

C.15m

D. 20m

Answer: B

o Watch Video Solution

7. A ball is thrown upwards and returns to the
ground describing a parabolic path. Which of

the following quantities remains constant ?


https://dl.doubtnut.com/l/_35dyC3hjqb0k
https://dl.doubtnut.com/l/_YqzF6PZ77Eb4

A. Kinetic energy of the ball

B. The speed of the ball

C. The vertical component of velocity

D. The horizontal component of velocity

Answer: D

o Watch Video Solution

8. At what angle to the horizontal should an

object be projected so that the maximum


https://dl.doubtnut.com/l/_YqzF6PZ77Eb4
https://dl.doubtnut.com/l/_Y3XqH9Zu7QJu

height reached is equal to the horizontal

range.
A tanf = 2
B.tanf = 4
C.tanf = 3
D.tanf = 3
Answer: B

0 Watch Video Solution



https://dl.doubtnut.com/l/_Y3XqH9Zu7QJu

9. The velocity at the maximum height of a
projectile is half of its velocity of projection w.

Its range on the horizontal plane is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cObwXxaT2Nwp

10. The range of a projectile, thrown with an
initial speed u at the angle of projection 15°
is R. What will be the range if it is thrown with
an initial speed 2u at an angle 30° ?

A.4,/3R

B.2,/3R

C.v/R

D.5./3R

Answer: A

I o Watch Video Solution


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

1. A projectile is projected with a kinetic
energy K. If it has the maximum possible
horizontal range, then its kinetic energy at the
highest point will be

A K/4

B.K /2

C.3K /4

D. K


https://dl.doubtnut.com/l/_hKnqCcndrjBK
https://dl.doubtnut.com/l/_qOTKP6qReeKi

Answer: B

o Watch Video Solution

12. A projectile is projected with the initial

velocity (6¢ + 8j)m /s. The horizontal range is
(9= 10m/s?)

A. 96m

B. 960m

C.9.6m

D.4.8m


https://dl.doubtnut.com/l/_qOTKP6qReeKi
https://dl.doubtnut.com/l/_pehAzGAIr8k0

Answer: C

° Watch Video Solution

13. A projectile is thrown at an angle of 40°
with the horizontal and its range is R;.
Another projectile is thrown at an angle of
40° with the vertical and its range is Ry. What
is the relation between R; and R, ?

(projection speed is same in both cases)

A .R_R,


https://dl.doubtnut.com/l/_pehAzGAIr8k0
https://dl.doubtnut.com/l/_K53v8t6a1dDb

B. R, = 2R,

C.2R; = R,
D. R; = 0.8R,
Answer: A

o Watch Video Solution

14. Two projectiles A and B are projected with
an angle of projection 15° for the projectile A

and 45° for the projectile B.If R4 and Rp be


https://dl.doubtnut.com/l/_K53v8t6a1dDb
https://dl.doubtnut.com/l/_LNP9fTYeDR9E

the horizontal range for the two projectiles,

then

ARy < Rp

B.R4 = Rp

CR4 > Rp

D. the information is insufficient to decide

the relation of R4 with Rp

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_LNP9fTYeDR9E
https://dl.doubtnut.com/l/_aqD4RhjLBDMN

15. It was calculated that a shell when fired
from a gun with a certain velocity and at an
angle of elevation 57 /36 radius should strike
a given target. In actual practice it was found
that a hill just intervened in the trajectory. At
what angle of elevation should the gun be

fired to hit the target ?

5%/

A — )
36 radius

T )
B. —radius

36

117

C.— )
26 radius

5 137 g
- 36 radius


https://dl.doubtnut.com/l/_aqD4RhjLBDMN

Answer: D

o Watch Video Solution

16. Galileo writes that for angles of projection
of a projectile at angles (45 + 6) and (45 — 0)
, the horizontal ranges described by the
projectile are in the ratio of (if 8 < 45)

A2:1

B.1:2

C.1:1


https://dl.doubtnut.com/l/_aqD4RhjLBDMN
https://dl.doubtnut.com/l/_6aiWbekdmpiN

D.2:3

Answer: C

° Watch Video Solution

17. Choose the correct option

(i) The speed of a projectile at its maximum
height is half of its initial speed. The angle of
projection is 60°.

(i) A missile is fired for maximum range with

an initial velocity of 20m /s, the range of the


https://dl.doubtnut.com/l/_6aiWbekdmpiN
https://dl.doubtnut.com/l/_1xY1c5p7Oxyh

missile is 40m.

(iii) A ball is projected with a kinetic energy E
at an angle of 45° to the horizontal. At the
highest point during its flight, its kinetic
energy will be £ /2.

(iv) An object is projected at an angle of 45°
with horizontal. The horizontal range and the

maximum height will be in the ratio 4: 1

A. (i), (ii)

B. (i1), (iii)

C. (i), (iv)


https://dl.doubtnut.com/l/_1xY1c5p7Oxyh

D. all option are correct

Answer: D

° Watch Video Solution

18. If a body A of mass m is thrown with
velocity v at an angle of 30° to the horizontal
and another body B of mass 2m is thrown
with the same speed at an angle of 60° to the

horizontal. Then


https://dl.doubtnut.com/l/_1xY1c5p7Oxyh
https://dl.doubtnut.com/l/_xec9OwmLsW5C

(HA) max 1

(HB) max
cTa 1
Tg \/g
D. (1), (2), (3)
Answer: D

o Watch Video Solution

19. A particle is thrown such that its time of
flight is 10s and horizontal range is 500m.
() Hpax = 125m

(i) u = 504/2m /s


https://dl.doubtnut.com/l/_xec9OwmLsW5C
https://dl.doubtnut.com/l/_lcxejhgXdZ1I

(iii) @ = 45°

(iv) velocity at highest point = 50m /s

A. (1), (i1), (iii)

B. (i1), (iii), (iv)

C. (i), (i1), (iv)

D. all option are correct

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lcxejhgXdZ1I

20. A ball of mass m is thrown vertically
upwards. Another ball of same mass is thrown
at an angle 0 to the horizontal. If the time if
flights for both is same, the ratio of maximum
height attained by them

A l:2

B.1:sin’6

C.1:1

D.cos?0:1

Answer: C


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

o Watch Video Solution

21. A particle is thrown with speed u at an
angle of projection 6 with horizontal as

shown.

(i) The avergae velocity of particle from O to A
is u cos 6

(ii) The average velocity of particle from O to

H (highest point) is %\/1 + 3cos? 6


https://dl.doubtnut.com/l/_eaJnAjmVnIzZ
https://dl.doubtnut.com/l/_z7LA3zf7eVt7

(i) The average velocity of particle from J to
Kisucosf

(iv) The angle between the velocity and the
acceleration between O and H is greater than
90°, between H to A is less than 90° and at

highest point is 90°

A. (i), (ii)

B. (i), (iii)

C. (i1), (iv)

D. all option are correct

Answer: D


https://dl.doubtnut.com/l/_z7LA3zf7eVt7

° Watch Video Solution

22. A projectile is thrown into air so as to have
the maximum possible range equal to 200.
Taking projection point as origin, the
coordinates of the point where the velocity of

the projectile is minimum, are

A. (200, 50)
B. (100, 50)

C. (100, 50)


https://dl.doubtnut.com/l/_z7LA3zf7eVt7
https://dl.doubtnut.com/l/_TsMyGRjL0vj4

D. (100, 100)

Answer: B

o Watch Video Solution

23. Two projectiles, one fired from from surface
of earth with velocity 10m /s and other fired
from the surface of another planet with initial
speed 5m /s trace idential trajectories. The
value of acceleration due to the gravity on the

planet is


https://dl.doubtnut.com/l/_TsMyGRjL0vj4
https://dl.doubtnut.com/l/_hdJ70WrmSIci

A.2.5m / s
B.3.6m /s’
C.4.9m /s*

D.6.4m /s”

Answer: A

o Watch Video Solution

24. A projectile is fired at an angle of 45° with

the horizontal. Elevation angle of the


https://dl.doubtnut.com/l/_hdJ70WrmSIci
https://dl.doubtnut.com/l/_XK9eeoNb81J6

projection at its highest point as seen from

the point of projection is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XK9eeoNb81J6

25. A large number of bullets are fired in all
directions with the same speed wv. Find the
maximum area on the ground on which these

bullets will spread.

Answer: B

I ° Wiak~hh \AAaA CAaliikianm



https://dl.doubtnut.com/l/_IttgfaEVZO3m
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26. Four balls A, B,C and D are projected
with equal velocities having angles of
projection 15°, 30°, 45° and 60° with the
horizontal, respectively. The ball having the
smallest range is

A A

B.B

C.C

D.D


https://dl.doubtnut.com/l/_IttgfaEVZO3m
https://dl.doubtnut.com/l/_xMMrjmhzoy8K

Answer: A

° Watch Video Solution

27. A ball A is projected with speed 20m /s at
an angle of 30° with the horizontal from the
ground. Another ball B is released
simultaneously from a point on the vertical
line along the maximum height of the
projectile. Both the balls collide at the
maximum height of the first ball. The initial

height of ball B is


https://dl.doubtnut.com/l/_xMMrjmhzoy8K
https://dl.doubtnut.com/l/_qbmus2r3F9Xv

A.5m

B.10m

C.15m

D. 20m

Answer: B

° Watch Video Solution

28. A boy can throw a stone up to a maximum

height of 10m. The maximum horizontal


https://dl.doubtnut.com/l/_qbmus2r3F9Xv
https://dl.doubtnut.com/l/_lmdY8FKYqday

distance that the boy can throw the same

stone up to will be:

A. 204/2m
B. 10m
C.10/2m

D. 20m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lmdY8FKYqday

29. A cricketer can throw a ball to a maximum
horizontal distance of 100m. With the same
speed how much high above the ground can
the cricketer throw the same ball?

A. 100m

B. 80m

C. 60m

D. 50m

Answer: D

‘ ° Wiak hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_QBEgWMYNuUP8
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30. A bullet is to be fired with a speed of
2000m / s to hit a target 200m away on a level
ground. If g = 10m /s?, the gun should be
aimed

A. Directly at the target

B. 5cm below the target

C. 5cm above the target

D. 2cm above the target


https://dl.doubtnut.com/l/_QBEgWMYNuUP8
https://dl.doubtnut.com/l/_lC0G88QDjKVB

Answer: C

o Watch Video Solution

31. A particle is projected at an angle with
horizontal. If T' is the time of flight and R is a

horizontal range, then 6 is


https://dl.doubtnut.com/l/_lC0G88QDjKVB
https://dl.doubtnut.com/l/_INdAUOqwZclW

Answer: D

o Watch Video Solution

32. For a given velocity, a projectile has the
same range R for two angles of rpojection if
t; and ty are the times of flight in the two
cases then

A. t1t2 X R2

B.t1t R

1
C. t1t2 X E


https://dl.doubtnut.com/l/_INdAUOqwZclW
https://dl.doubtnut.com/l/_WuAkYPIB48Se

1
D.tity x —
112 R

Answer: B

° Watch Video Solution

33. In the previous problem, if H; and H, are

the maximum heights in the two cases, then

AR — 2 H1H2

BR — 4 H1H2

CR= \/H12+H22


https://dl.doubtnut.com/l/_WuAkYPIB48Se
https://dl.doubtnut.com/l/_MafF3De3lzXJ

D.R:.Hl—Hz

Answer: B

° Watch Video Solution

34. A ball is thrown horizontally with speed
10m /s from the top of tower of height 80m.
After how much time and at what horizontal

distance from the tower it strikes the ground ?

A.2s,40m


https://dl.doubtnut.com/l/_MafF3De3lzXJ
https://dl.doubtnut.com/l/_d9wsBn2Z2an6

B. 2s, 20m

C.4s,40m

D. 4s, 80m

Answer: C

o Watch Video Solution

35. A body is projected horizontally from a
height of 20m. It reaches the ground at a
horizontally distance of 40m. The speed of

practicle when it hits the ground is


https://dl.doubtnut.com/l/_d9wsBn2Z2an6
https://dl.doubtnut.com/l/_IT6cUVoZthqD

A.10m /s

B.10,/m /s
C.20m /s

D.204/2m /s

Answer: d

o Watch Video Solution

36. A body thrown horizontally from the top of

a building with a speed 20m /s, strikes the


https://dl.doubtnut.com/l/_IT6cUVoZthqD
https://dl.doubtnut.com/l/_W5zYb6Wn6Tjn

ground 40m away from the foot of tower. The

height of the tower is

A.5m

B.10m

C.15m

D. 20m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_W5zYb6Wn6Tjn

37. An areoplane is flying horizontally with a
velocity 720km / h at a height of 2000m. When
it is vertically at a point A on the ground, a
bomb is released from it. The bomb strikes the
gound at point B. The distance AB is

A. 1km

B. 2km

C.3km

D. 4km

Answer: D


https://dl.doubtnut.com/l/_rvPwMNxUmde7

° Watch Video Solution

38. A bomber plane moves horizontally with a
speed of 600m /s and a bomb released from
it, strikes the ground in 10s. The angle with
horizontally at which it strikes the ground will

be

A.tan"1(1/2)
B.tan '(1/6)

C.tan~1(4/5)


https://dl.doubtnut.com/l/_rvPwMNxUmde7
https://dl.doubtnut.com/l/_VsR6aMHx937A

D.tan™ '(3/4)

Answer: B

° Watch Video Solution

39. At the height 320m, an aeroplane is
moving with 100m /s. A bomb is droped from
it so as to hit a target. At what horizontal
distance from the target should the bomb be

dropped

A. 200m


https://dl.doubtnut.com/l/_VsR6aMHx937A
https://dl.doubtnut.com/l/_RZwBqcild1BA

B. 400m

C. 600m

D. 800m

Answer: D

o Watch Video Solution

40. A ball is rolled off the edge of a
horizontally table at as speed of 4m /s. It hits
the ground after 0.8s.

(i) it hits the ground at a horizontal distance


https://dl.doubtnut.com/l/_RZwBqcild1BA
https://dl.doubtnut.com/l/_yyv3IR8zin6j

3.2m from the edge of the table

(i) The speed with which it hits the ground is
4,/5m /s

(iii) Height of the table is 3.2m

(iv) it hits the ground at an angle of tan ™ *(2)

to the horizontally

A. (1), (ii)
B. (i1), (iii), (iv)
C. (i), (i1), (i)

D. all option are correct

Answer: D


https://dl.doubtnut.com/l/_yyv3IR8zin6j

o Watch Video Solution

41. A body, rpojected horizontally with a speed
u from the top of a tower of height h, reaches
the ground at a horizontally distance R from
the tower. Another body, projected
horizontally from the top of a tower of height
4h, reaches the ground at horizontal distance
2R from the tower. The initial speed of the

second body is


https://dl.doubtnut.com/l/_yyv3IR8zin6j
https://dl.doubtnut.com/l/_A34EdlF4qXEj

B. 2u

C.3u

D. 4u

Answer: A

o Watch Video Solution

42. From the top of the tower, a ball A is
dropped and another ball B is thrown
horizontally at the same time. Which ball

strikes the ground first ?


https://dl.doubtnut.com/l/_A34EdlF4qXEj
https://dl.doubtnut.com/l/_ZXCVc15Ob3vw

A A

B.B

C. simultaneously

D. depends on the masses

Answer: C

o Watch Video Solution

43. A ball rolls off the top of a stairway with a

horizontal velocity . If the height and width


https://dl.doubtnut.com/l/_ZXCVc15Ob3vw
https://dl.doubtnut.com/l/_3xsmhbZjrot8

of steps are b and h respectively and the ball

hits the edge of nth step, then n is equal to

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3xsmhbZjrot8

44. A staircase contains four steps each 10cm
high and 20cm wide. The minimum horizontal
velocity of a ball rolling off the uppermost

plane so as to hit directly the lowest plane is

A.lm/s

B.2m /s


https://dl.doubtnut.com/l/_OE6THGffkqTR

C.3m/s

D.4m /s

Answer: B

o Watch Video Solution

45. A ball is thrown with speed 40m /s at an
angle 30° with horizontally from the top of a
tower of height 60m. Choose the correct

option


https://dl.doubtnut.com/l/_OE6THGffkqTR
https://dl.doubtnut.com/l/_8s809juyAyAy

A. the vertical component of velocity first

decreases to zero and then increases

B. the ball reaches the ground after 6s

C.if the ball strikes the ground at

maximum horizontal distance from the

tower for this the angle of projection

should be less than 45°

D. all option are correct

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_8s809juyAyAy

46. Two balls are thrown horizontally from the
top of a tower with velocities v; and vy in
opposite directions at the same time. After
how much time the angle between velocities

of balls becomes 90° ?

2./V109

A.

g

V1V2
B. \/

g

V10V2
C. \/

29
D. J



https://dl.doubtnut.com/l/_8s809juyAyAy
https://dl.doubtnut.com/l/_XXinG5jDTcUO

Answer: B

o Watch Video Solution

47. In the previous problem, the distance
between the balls when their velocity vectors

are perpendicular is

A 2(v 4 v2)4/v102
' g

V1 + V24/V102

9

V1 1 V24/V102

9

V1 + V24/V102

29

B.

C.

D.


https://dl.doubtnut.com/l/_XXinG5jDTcUO
https://dl.doubtnut.com/l/_WpUbsdq4N33d

Answer: C

o Watch Video Solution

48. Figure shows four paths for a kicked
football. Ignoring the effects of air on the
flight, rank the paths according to the initial

horizontal velocity component, highest first.



https://dl.doubtnut.com/l/_WpUbsdq4N33d
https://dl.doubtnut.com/l/_E5wtJUW9XBuY

A1,2 3 4

B.2,3,4,1

C.3,4,1,2

D.4,3,2 1

Answer: A

o Watch Video Solution

49. A projectile is projected and it takes 9s to
reach in the horizontal plane through the

point of projection. In its path it passes a


https://dl.doubtnut.com/l/_E5wtJUW9XBuY
https://dl.doubtnut.com/l/_L1h7kTiKvBqo

point P after 4s. The height of P above the

horizontal plane is

A.10m

B. 50m

C.100m

D. 200m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_L1h7kTiKvBqo

50. A projectile is projected with a speed u at
an angle 6 with the horizontal. What is the
speed when its direction of motion makes an

angle 6 /2 with the horizontal

u cos 0
2
B.w cos 0
cos(f)  sec()
C.u (2 5 T o )
5 cos(f)  sec(0)
U 5 T 5
Answer: C

‘ ° Wiadk~lh \tAAA CAaliikianm


https://dl.doubtnut.com/l/_DSDHypsMGKMz
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51. Choose the correct option
Two seconds after the projection, a projectile
is moving at 30° above the horizontal, after

one more second it moves horizontally

(g = 10m/s?).

A.the magnitude of the initial velocity is
20,/3m / s

B. the angle of projection is 60°


https://dl.doubtnut.com/l/_DSDHypsMGKMz
https://dl.doubtnut.com/l/_NpWtXdZhDQ1Q

C.the maximum height attained by the

projectile is 45m

D. the horizontal range is 60m

Answer: D

o Watch Video Solution

52. A hose lying on the ground shoots a
stream of water at an angle 30° to the

horizontal. The speed of water is 20m /s as it


https://dl.doubtnut.com/l/_NpWtXdZhDQ1Q
https://dl.doubtnut.com/l/_6dEJ9KI8cnlV

leaves the hose. How high will it strike a wall
8,/3m away from the hose (g = 10m /s”)
A.4dm
B.4.8m
C.9.6m

D. 2.4m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6dEJ9KI8cnlV

53. A particle | projected at an angle of
elevation « after time t it makes an angle

with horizontal. The velocity of projection is

A 2gt cos 3
sin(a — f)
5 gt cos
" sin(a — )
C. gt
2sin(a — B)
4qt
" sin(a — )

D

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_D9a3BSJ4br69

54. A particle is thrown with a speed u at an
angle 8 with horizontal. After how much time
the velocity of particle will be perpendicular to

the initial motion of direction

u

gcos 6

Uu

gsin6
u sin @

9

u cos 6
g

Answer: B

I o Watch Video Solution


https://dl.doubtnut.com/l/_w8v6bRy7IXu3

55. The equation of trajectory of an oblique

gz’
projectile y:\/ga:—T. The angle of

projection is

C.60°

D.15°

Answer: C

| = 1


https://dl.doubtnut.com/l/_w8v6bRy7IXu3
https://dl.doubtnut.com/l/_MqQqwMuXp5UL

I &9 Watch Video Solution I

56. An object is projected with a velocity of
10m /s at an angle 45° with horizontal. The
equation of trajectory followed by the
projectile is y = ax — Bx?, the ratio a /B is
A.5
B. 10

C.15

D. 20


https://dl.doubtnut.com/l/_MqQqwMuXp5UL
https://dl.doubtnut.com/l/_16P3x1Q14aOp

Answer: B

o Watch Video Solution

57. A ball is thrown from a point with a speed
'v*(0)' at an elevation angle of 6 . From the
same point and at the same instant , a person

4 4

. . Vo
starts running with a constant speed — to
catch the ball . Will the person be able to
catch the ball ? If yes, what should be the

angle of projection 6 ?


https://dl.doubtnut.com/l/_16P3x1Q14aOp
https://dl.doubtnut.com/l/_EfCRdkPS2Nx4

A. Yes, 60°

B. Yes, 30°

C.No

D. Yes, 45°

Answer: A

o Watch Video Solution

58. A particle starts from the origin of
coordinates at time t = 0 and moves in the xy

plane with a constant acceleration a in the y-


https://dl.doubtnut.com/l/_EfCRdkPS2Nx4
https://dl.doubtnut.com/l/_B8RUz1iEHDdQ

direction. Its equation of motion is y = Bz>.

Its velocity component in the x-direction is

%

N

>
|Q Q|Q§|Q‘

\V)
&\

o
—
B w

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_B8RUz1iEHDdQ

59. A particle moves in a plane with constant

acceleration in a direction different from the

initial velocity. The path of the particle will be

A. A straight will be

B. An arc of a circle

C. A parabola

D. An ellipse

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_G6Ax3hRw51GW

60. A boy throws a ball vertically upwards
froma moving open car on a horizontal
straight road

(i) The ball will fall behind the boy, if car is
accelerating

(i) The ball will fall in front of the boy, if car is
decelerating

(iii) The ball will fall in the hands of boy if car is
moving with uniform velocity

(iv) The path of ball as seen by the boy will be

vertical straight line if car is moning uniformly


https://dl.doubtnut.com/l/_wH5lFjlHHkVW

(v) The path of ball as seen by observer on

ground will be parabola

A. (1), (i1), (iii)

B. (i1), (iii), (iv)

C. (i), (i), (iv)

D. All option are correct

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wH5lFjlHHkVW

61. Two particles are projected simultaneously
in the same vertical plane, from the with speed
u; and wuy at angle of projection 6; and 6,
respectively with the horizontal. The path
followed by one, as seen by other (as long as

both are in flight), is

A. an inclined straight line

B.a vertical straight line if

U1C0S 01 = Ugosg — (2)

C. both (1), (2)


https://dl.doubtnut.com/l/_3NnvKY5tQ8BP

D. none

Answer: C

o Watch Video Solution

62. A person is standing on an open car
moving with a constant velocity of 30m /s on
a striaght upward direction and it returns to
person after the car has moved 240m. The

speed and the angle of projection

A. as seen from the car is 40m/s, 90°


https://dl.doubtnut.com/l/_3NnvKY5tQ8BP
https://dl.doubtnut.com/l/_3PBn70omNUpb

B.as seen from the road is 50m/s,
tan~1(4/3)
C. both (1) and (2)

D. none

Answer: C

o Watch Video Solution

63. In the previous problem if the car is

moving with a constant acceleration of 2m / s


https://dl.doubtnut.com/l/_3PBn70omNUpb
https://dl.doubtnut.com/l/_v855veXGbLIe

, the ball will fall behind the person at a

distance

A 32m

B. 64m

C. 96m

D.16m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_v855veXGbLIe

64. A ball is projected at an angle 45° with
horizontal. It passes through a wall of height
h at horizontal distance d; from the point of
projection and strikes the ground at a
horizontal distance (d; + dy) from the point

of projection, then

2d 2
A i_(2)
d_|_d2
8. h— G
di + dy
2d+d
C.h:\/_12
di + ds
p.h — — 4

B 2(d1 + dz)


https://dl.doubtnut.com/l/_cKk15KaT1eVH

Answer: B

o Watch Video Solution

65. A ball is thrown from the ground so as to
just clear a wall 10m high at a distance of 20m
and falls at a distance of 40m from the wall.
The magnitude and direction of the projection

velocity is

A.10m /s, 30°

B.25m /s, 60°


https://dl.doubtnut.com/l/_cKk15KaT1eVH
https://dl.doubtnut.com/l/_MAJgrD6DRW8f

C.25m /s, tan” *(3/4)

D.10m /s, tan~ *(3/4)

Answer: C

o Watch Video Solution

66. Two balls are thrown with the same speed
from a point O at the same time so that their
horizontal ranges are same. If the difference of

the maximum height attained by them is equal


https://dl.doubtnut.com/l/_MAJgrD6DRW8f
https://dl.doubtnut.com/l/_3ECYgV632J8T

to half of the sum of the maximum heights,

then the angles of projection for the balls are

A.15° ) 75°

B.30°, 60°

C.0°,90°

D.37°,53°

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3ECYgV632J8T

67. In ain oblique projectile motion if the
velocity of projection is increased by 2 %, the
percentage increase in horizontal range will

be

A 1%
B.2%
C.3%

D.4%

Answer: D

I o Wiak hh \iAAaA CAaliikianm



https://dl.doubtnut.com/l/_sapAWXpkLxgl
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68. A particle has an initial velocity <2’2 + 33)
and an accelaration (0.3% + 0.23’). The
magnitude of velocity after 10s will be

A. 9v/2units

B.5,/units

C. bunaits

D. Qunaits

Answer: B

| s |


https://dl.doubtnut.com/l/_sapAWXpkLxgl
https://dl.doubtnut.com/l/_d47loihfJA6C

| ¥ Watch Video Solution

69. a projectile is fired from the surface of the
earth with a velocity of 5ms ' and angle 6
with the horizontal. Another projectile fired
from another planet with a velocity of 3ms !
at the same angle follows a trajectory which is
identical with the trajectory of the projectile
fred from the earth.The value of the
acceleration due to gravity on the planet is in

ms 2 is given (g = 9.8ms_2)

A.5.9


https://dl.doubtnut.com/l/_d47loihfJA6C
https://dl.doubtnut.com/l/_qRpY6wu00xim

B.16.3

C.110.8

D. 3.5

Answer: D

o Watch Video Solution
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