
PHYSICS

AIMED AT STUDENTS PREPARING FOR

IIT JEE EXAMS

MOTION IN A PLANE

Example

1. ABCDEF is a regular hexagon with point O as

centre. The value of 
→
AB +

→
AC +

→
AD +

→
AE +

→
AF

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_659hZrhOtN6Z


is

Watch Video Solution

2. A paricle is moving eastwards with a velocity

of 5m /s. In 10s the velocity changes to 5m /s

northwards. Find the average acceleration in

this time.

Watch Video Solution

https://dl.doubtnut.com/l/_659hZrhOtN6Z
https://dl.doubtnut.com/l/_sxbEA4isQEuY


3. Two vectors 
→
A and 

→
B have precisely equal

magnitudes. For the magnitude of 
→
A+

→
B to be

larger than the magnitude of 
→
A -

→
B by a factor

of n, what must be the angle between them?

Watch Video Solution

4. Two forces whose magnitudes are in the

ratio 3: 5 give a resultant of 28N. If the angle

of their inclination is 60 ∘ , �nd the magnitude

of each force.

https://dl.doubtnut.com/l/_ZPzJdg3PJRE1
https://dl.doubtnut.com/l/_Soa0TLTrfjkU


Watch Video Solution

5. What is the displacement of the point of a

wheel initially in contact with the ground

when the wheel rolls forward half a

revolution? Take the radius of the wheel as R

and the x-axis as the forward direction?

Watch Video Solution

6. An aircraft is �ying at a height of 3400m

above the ground, If the angle subtended at a

https://dl.doubtnut.com/l/_Soa0TLTrfjkU
https://dl.doubtnut.com/l/_CwYU3DnGsKWI
https://dl.doubtnut.com/l/_chGr3KoYYjMS


ground observation point by the aircraft

positions 10s apart is 30 ∘ , what is the speed

of the aircraft ?

Watch Video Solution

7.   

A frictionless wire is �xed between A and B

inside a circle of radius R. A small bead slips

https://dl.doubtnut.com/l/_chGr3KoYYjMS
https://dl.doubtnut.com/l/_Keq7PFg3OzYi


along the wire. Find the time taken by the

bead to slip from A to B.

Watch Video Solution

8. Two particles 1 and 2 are allowed to descend

on the two frictionless chord OA and OB of a

vertical circle, at the same instant from point

O. The ratio of the velocities of the particles 1

and 2 respectively, when they reach on the

circumference will be (OB is the diameter).

Watch Video Solution

https://dl.doubtnut.com/l/_Keq7PFg3OzYi
https://dl.doubtnut.com/l/_xG2tU6yYAljv


9. Velocity and acceleration of a particle at

time t = 0are 

u = 2î + 3ĵ m /s and a = 4î + 3ĵ m /s2

respectively. Find the velocity and

displacement if particle at t = 2s.

Watch Video Solution

( ) ( )

10. A paarticle starts from origin at t = 0 with a

velocity 5.0îm /s and moves in x-y plane under

action of a force which produces a constant

https://dl.doubtnut.com/l/_xG2tU6yYAljv
https://dl.doubtnut.com/l/_QL7krHIIx9b2
https://dl.doubtnut.com/l/_LYvwyN9ft2QF


acceleration of 3.0î + 2.0j m /s2.  

(a) What is the y-cordinate of the particle at

the instant its x-coordinate is `84 m ? (b) What

is the speed of the particle at this time?

Watch Video Solution

( )

11. The coordinates of a body moving in a

plane at any instant of time t are x = αt2 and 

y = βt2. The speed of the body is.

Watch Video Solution

https://dl.doubtnut.com/l/_LYvwyN9ft2QF
https://dl.doubtnut.com/l/_Qs8zyOafLALK
https://dl.doubtnut.com/l/_7ioOYj3L2egF


12. Figure shows a rod of length l resting on a

wall and the �oor. Its lower end A is pulled

towards left with a constant velocity u. As a

result of this, end A starts moving down along

the wall. Find the velocity of the other end B

downward when the rod makes an angle θ

https://dl.doubtnut.com/l/_7ioOYj3L2egF


with the horizontal. 

Watch Video Solution

13. When two objects move uniformly towards

each other, they get 4 metres closer each

second and when they move uniformly in the

https://dl.doubtnut.com/l/_7ioOYj3L2egF
https://dl.doubtnut.com/l/_oUqH7rHYVnNY


same direction with original speed, they get 4

metres closer each 5s. Find their individual

speeds.

Watch Video Solution

14. A person walks up a stationary escalator in

time t1. If he remains stationary on the

escalator, then it can take him up in time t2.

How much time would it take for him to walk

up the moving escalator?

Watch Video Solution

https://dl.doubtnut.com/l/_oUqH7rHYVnNY
https://dl.doubtnut.com/l/_n5rh7do6zlt6


15. 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?

Watch Video Solution

16. Rain is falling vertically with a speed of

20ms - 1., A person is running in the rain with a

https://dl.doubtnut.com/l/_n5rh7do6zlt6
https://dl.doubtnut.com/l/_dXjjm6cMVfvO
https://dl.doubtnut.com/l/_GsMymP9Kn2Oz


velocity of 5ms - 1 and a wind is also blowing

with a speed of 15ms - 1 (both from the west)

The angle with the vertical at which the

person should hold his umbrella so that he

may not get drenched is:

Watch Video Solution

17. To a man walking at the rate of 3km /h the

rain appear to fall vetically douwnwards. When

he increases his speed 6km /h it appears to

https://dl.doubtnut.com/l/_GsMymP9Kn2Oz
https://dl.doubtnut.com/l/_XbRr3q6xc1tf


meet him at an angle of 45 ∘  with vertically.

Find the speed of rain.

Watch Video Solution

18. Rain is falling, vertically with a speed of

1m /s.Wind starts blowing after sometime with

a speed of 1.732m /s in east to west direction.

In which direction should a boy waiting at a

https://dl.doubtnut.com/l/_XbRr3q6xc1tf
https://dl.doubtnut.com/l/_8RvnPMBOKtcR


bus stop hold his umbrella? 

Watch Video Solution

19. Rain is falling vertically with a speed of

1m /s. A woman rides a bicycle with a speed of 

1.732m /s in east to west direction. What is the

direction in which she should hold her

umbrella?

https://dl.doubtnut.com/l/_8RvnPMBOKtcR
https://dl.doubtnut.com/l/_0WV9jDKBkOpd


Watch Video Solution

20. A boat is moving with a velocity

vbw = 5km /hr relative to water. At time t = 0

.the boat passes through a piece of cork

�oating in water while moving down stream.If

it turns back at time t1 = 30 min .  

a) when the boat meet the cork again? 

b) The distance travelled by the boat during

https://dl.doubtnut.com/l/_0WV9jDKBkOpd
https://dl.doubtnut.com/l/_0FpVg768qDdc


this time. 

Watch Video Solution

21. A swimmer crosses a �owing stream of

width d to and fro normal to the �ow of the

river at time t1. The time taken to cover the

same distance up and down the stream is t2. If 

t3 is the time the swimmer would take to swim

https://dl.doubtnut.com/l/_0FpVg768qDdc
https://dl.doubtnut.com/l/_a7XzwBAWij56


a distance 2d in still water, then relation

between t1, t2&t3.

Watch Video Solution

22. Two persons P and Q crosses the river

starting the point A on one side to exactly

opposite point B on the other bank of the

river. The person P crosses the river in the

shortest path. The person Q crosses the river

in shortest time and walks back to point B

.Velocity of river is 3kmph and speed of each

https://dl.doubtnut.com/l/_a7XzwBAWij56
https://dl.doubtnut.com/l/_BTwvZNwvy7HJ


person is 5kmph w.r.t river. If the two persons

reach the point B in the same time, then the

speed of walk of Q is .

Watch Video Solution

23. A bullet �red at an angle of 30 ∘  with the

horizontal hits the ground 3.0 km away. By

adjusting its angle of projection, can one hope

to hit a target 5.0 km away? Assume the

muzzle speed to be �xed and neglect air

resistance.

https://dl.doubtnut.com/l/_BTwvZNwvy7HJ
https://dl.doubtnut.com/l/_Iu6CLhnybB7Y


Watch Video Solution

24. A cannon and a target are 5.10km apart

and located at the same level. How soon will

the shell launched with the initial velocity

240m /s reach the target in the absence of air

drag?

Watch Video Solution

25. The ceiling of a long hall is 20m high. What

is the maximum horizontal distance that a ball

https://dl.doubtnut.com/l/_Iu6CLhnybB7Y
https://dl.doubtnut.com/l/_a5RBimcSF9wL
https://dl.doubtnut.com/l/_bdols5QPpida


thrown with a speed of 40m can go without

hitting the ceiling of hall g = 10ms - 2  ?

Watch Video Solution

( )

26. A ball projected with a velocity of 10m /s at

angle of 30 ∘  with horizontal just clears two

vertical poles each of height 1m. Find

https://dl.doubtnut.com/l/_bdols5QPpida
https://dl.doubtnut.com/l/_rj2sP17Kkcbr


separation between the poles. 

Watch Video Solution

27. A body is projected with velocity u at an

angle of projection θ with the horizontal. The

direction of velocity of the body makes angle

https://dl.doubtnut.com/l/_rj2sP17Kkcbr
https://dl.doubtnut.com/l/_0i2X2fof34Id


30 ∘  with the horizontal at t = 2s and then

after 1s it reaches the maximum height. Then

Watch Video Solution

28. 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

α and β be the base angles and θ the angle of

projection, prove that tanθ = tanα + tanβ .

Watch Video Solution

https://dl.doubtnut.com/l/_0i2X2fof34Id
https://dl.doubtnut.com/l/_g1gkMFrX2pja
https://dl.doubtnut.com/l/_A4FnxiZ50D6D


29. The velocity of a projectile when it is at the

greatest height is √2/5  times its velocity

when it is at half of its greatest height.

Determine its angle of projection.

Watch Video Solution

( )

30. A foot ball is kicked o� with an initial speed

of 19.6m /s to have maximum range. Goal

keeper standing on the goal line 67.4m away in

the direction of the kick starts running

opposite to the direction of kick to meet the

https://dl.doubtnut.com/l/_A4FnxiZ50D6D
https://dl.doubtnut.com/l/_Ln0BsZlalqAZ


ball at that instant. What must his speed be if

he is to catch the ball before it hits the

ground?

Watch Video Solution

31. A body projected from a point O at an

angle θ, just crosses a wall y m high at a

distance. x m from the point of projection and

strikes the ground at Q beyond the wall as

https://dl.doubtnut.com/l/_Ln0BsZlalqAZ
https://dl.doubtnut.com/l/_GY1sC7mDBiPK


shown, then �nd height of the wall 

Watch Video Solution

32. A particle is projected with a velocity of

10√2m /s at an angle of 45 ∘  with the

horizontal. Find the interval between the

https://dl.doubtnut.com/l/_GY1sC7mDBiPK
https://dl.doubtnut.com/l/_ngfsjG968Jzk


moments when speed is

√125m /s g = 10m /s2

Watch Video Solution

( )

33. A projectile of 2kg has velocities 3m /s and 

4m /s at two points during its �ight in the

uniform gravitational �eld of the earth. If

these two velocities are ⊥  to each other

then the minimum KE of the particle during

its �ight is

Watch Video Solution

https://dl.doubtnut.com/l/_ngfsjG968Jzk
https://dl.doubtnut.com/l/_p6t61zmR8LBM


34. In the absence of wind the range and

maximum height of a projectile were R and H.

If wind imparts a horizontal acceleration

a = g /4 to the projectile then �nd the

maximum range and maximum height.

Watch Video Solution

35. A particle is projected from the ground

with an initial speed v at an angle θ with

horizontal. The average velocity of the particle

https://dl.doubtnut.com/l/_p6t61zmR8LBM
https://dl.doubtnut.com/l/_DMEmFG1jVbZH
https://dl.doubtnut.com/l/_x6JVMcq8fjDd


between its point of projection and highest

point of trajectory is [EAM2013]

Watch Video Solution

36. A ball is thrown from the top of a tower of

61m high with a velocity 24.4ms - 1 at an

elevation of 30 ∘  above the horizontal. What is

the distance from the foot of the tower to the

point where the ball hits the ground?

Watch Video Solution

https://dl.doubtnut.com/l/_x6JVMcq8fjDd
https://dl.doubtnut.com/l/_JHUPDUHB58ax
https://dl.doubtnut.com/l/_bK1Ip4qWI8gJ


37. A particle is projected from a tower as

shown in �gure, then �nd the distance from

the foot of the tower where it will strike the

ground. g = 10m /s2   

Watch Video Solution

( )

https://dl.doubtnut.com/l/_bK1Ip4qWI8gJ


38. A golfer standing on the ground hits a ball

with a velocity of 52m /s at an angle θ above

the horizontal if tanθ =
5
12

 �nd the time for

which the ball is at least 15m above the

ground? 

g = 10m /s2

Watch Video Solution

( )

39. Two paper screens A and B are separated

by a distance of 100m. A bullet pierces A and B.

https://dl.doubtnut.com/l/_gV60oBZhTdtU
https://dl.doubtnut.com/l/_OyoTeKPbfOJg


The hole in B is 10cm below the hole in A. If

the bullet is travelling horizontally at the time

of hitting the screen A, calculate the velocity

of the bullet when it hits the screen A. Neglect

resistance of paper and air.

Watch Video Solution

40. A boy aims a gun at a bird from a point, at

a horizontal distance of 100m. If the gun can

impart a velocity of 500m / sec to the bullet, at

https://dl.doubtnut.com/l/_OyoTeKPbfOJg
https://dl.doubtnut.com/l/_4vcwRsY4FklB


what height above the bird must he aim his

gun in order to hit it?

Watch Video Solution

41. An enemy plane is �ying horizontally at an

altitude of 2km with a speed of 300ms - 1.An

army man with an anti-aircraft gun on the

ground sights enemy plane when it is directly

overhead and �res a shell with a muzzle speed

of 600ms - 1.At what angle with the vertical

should the gun be �red so as to hit the plane?

https://dl.doubtnut.com/l/_4vcwRsY4FklB
https://dl.doubtnut.com/l/_IdNYu7QlBdsx


Watch Video Solution

42. From the top of a tower, two balls are

thrown horizontally with velocities u1 and u2

in opposite directions. If their velocities are

perpendicular to each other just before they

strike the ground, �nd the height of tower.

Watch Video Solution

43. From points A and B, at the respective

heights of 2m and 6m, two bodies are thrown

https://dl.doubtnut.com/l/_IdNYu7QlBdsx
https://dl.doubtnut.com/l/_EC6h0flLiXsV
https://dl.doubtnut.com/l/_izVajhn0hqZ9


simultaneously towards each other, one is

thrown horizontally with a velocity of 8m /s

and the other, downward at an angle 45 ∘  to

the horizontal at an initial velocity v0 such

that the bodies collide in �ight. This horizontal

distance between points A and B equal to 8m

.Then �nd 

a)The initial velocity V0 of the body thrown at

an angle 45 ∘   

b)The time of �ight t of the bodies before

colliding 

c) The coordinate (x, y) of the point of collision

(consider the bottom of the tower A as origin

https://dl.doubtnut.com/l/_izVajhn0hqZ9


)is 

Watch Video Solution

44. A particle is projected horizontally with a

speed u from the top of plane inclined at an

angle θ with the horizontal. How far from the

https://dl.doubtnut.com/l/_izVajhn0hqZ9
https://dl.doubtnut.com/l/_jS1Onn6eaUNk


point of projection will the particle strike the

plane ? 

Watch Video Solution

45. A projectile has the maximum range of

500m. If the projectile is now thrown up on an

inclined plane of 30 ∘  with the same speed,

https://dl.doubtnut.com/l/_jS1Onn6eaUNk
https://dl.doubtnut.com/l/_RVqyFtpyHCEz


what is the distance covered by it along the

inclined plane?

Watch Video Solution

46. When a motor cyclist takes a U - turn in 4s

what is the average angular velocity of the

motor cyclist.

Watch Video Solution

https://dl.doubtnut.com/l/_RVqyFtpyHCEz
https://dl.doubtnut.com/l/_aqiYrEcfJdkg


Level-I(C.W)

47. What is the linear velocity of a person at

equator of the earth due to its spinning

motion? (Radius of the earth = 6400km)

Watch Video Solution

1. The maximum resultant of two concurrent

forces is 10N and their minimum resultant is 

4N. The magnitude of large force is

https://dl.doubtnut.com/l/_BAPqHJi4ZZwC
https://dl.doubtnut.com/l/_fxvZyup74yjK


A. 5N

B. 7N

C. 3N

D. 14N

Answer: B

Watch Video Solution

2. The resultant of two vectors of magnitudes

3 units and 5 units is perpendicular to 3

units.The angle between the vectors is

https://dl.doubtnut.com/l/_fxvZyup74yjK
https://dl.doubtnut.com/l/_F7Uo6cl5sPmf


A. 127 ∘

B. 120 ∘

C. 75 ∘

D. 150 ∘

Answer: A

Watch Video Solution

3. If the sum of two unit vectors is a unit

vector,then �nd the magnitude of their

di�erences.

https://dl.doubtnut.com/l/_F7Uo6cl5sPmf
https://dl.doubtnut.com/l/_c9ABuWqK6CrY


A. 1 unit

B. 2 unit

C. √3 unit

D. zero

Answer: C

Watch Video Solution

4. Which of the following sets of forces acting

simultaneously on a particle keep it in

equilibrium?

https://dl.doubtnut.com/l/_c9ABuWqK6CrY
https://dl.doubtnut.com/l/_gHG0YPrzfnc8


A. 3N, 5N, 10N

B. 4N, 5N, 12N

C. 2N, 6N, 5N

D. 5N, 8N, 1N

Answer: C

Watch Video Solution

5. The magnitude of two vectors 
→
P and 

→
Q di�er

by 1. The magnitude of their resultant makes

https://dl.doubtnut.com/l/_gHG0YPrzfnc8
https://dl.doubtnut.com/l/_Di0K94RmhtWn


an angle of tan - 1 3
4

 with 
→
P. The angle

between 
→
P and 

→
Q is

A. 45 ∘

B. 0 ∘

C. 180 ∘

D. 90 ∘

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Di0K94RmhtWn


6. Two vectors inclined at an angle θ have

magnitude 3N and 5N and their resultant is of

magnitude 4N. The angle θ is

A. 90 ∘

B. cos - 1 4
5

C. cos - 1 3
5

D. cos - 1 -
3
5

Answer: D

Watch Video Solution

( )
( )
( )

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


7. The plane which can be formed with the

vectors 

ā = 3ī - 4j̄ + 2k̄, b̄ = 2ī - j̄ + 6k̄, c̄ = 5ī - 5j̄ + 4k̄

,is.

A. Quadrilateral

B. Triangle

C. Circle

D. Hyperbola

Answer: B

https://dl.doubtnut.com/l/_PRYBMuCkLhxr
https://dl.doubtnut.com/l/_9JeHXQzwAa5T


View Text Solution

8. Five equal forces each of 20N are acting at a

point in the same plane. If the angles between

them are same, the resultant of these forces is

A. 0

B. 40N

C. 20N

D. 20√2N

Answer: A

https://dl.doubtnut.com/l/_9JeHXQzwAa5T
https://dl.doubtnut.com/l/_ftVOWeWOwvCl


Watch Video Solution

9. A boy is hanging from a horizontal branch

of a tree. The tension in the arms will be

maximum when the angle between the arms is

A. 0 ∘

B. 30 ∘

C. 60 ∘

D. 120 ∘

Answer: D

https://dl.doubtnut.com/l/_ftVOWeWOwvCl
https://dl.doubtnut.com/l/_BkeAVC49A3nJ


Watch Video Solution

10. A 10kg body is suspended by a rope is

pulled by means of a horizontal force to make

60 ∘  by rope to vertical.The horizontal forces is

A. 10kgwt

B. 30kgwt

C. 10√3kgwt

D. 30√3kgwt

Answer: C

https://dl.doubtnut.com/l/_BkeAVC49A3nJ
https://dl.doubtnut.com/l/_o7RDdeFpMd5f


Watch Video Solution

11. If P is in equilibrium then 
T1

T2
 is  

A. √3

B. 2

https://dl.doubtnut.com/l/_o7RDdeFpMd5f
https://dl.doubtnut.com/l/_W6PVBUwwzLFZ


C. 
1

√3

D. 
1
2

Answer: C

Watch Video Solution

12. A body starts with a velocity

2î + 3ĵ + 11k̂ m /s and moves with an

acceleration 5î + 5ĵ - 5k̂ m /s2. What is its

velocity after 0.2sec?

( )
( )

https://dl.doubtnut.com/l/_W6PVBUwwzLFZ
https://dl.doubtnut.com/l/_GdRmb10Ykv6m


A. 7î + 8ĵ + 6k̂

B. 2î - 3ĵ + 11k̂

C. 3î - 4ĵ - 10k̂

D. 3î + 4ĵ + 10k̂

Answer: D

Watch Video Solution

13. The position vector of a particle is given by

→r = 3t2î + 4t2ĵ + 7k̂ m at a given time t.The( )

https://dl.doubtnut.com/l/_GdRmb10Ykv6m
https://dl.doubtnut.com/l/_C90EnRCc1raS


net displacement of the particle after 10s is

A. 500m

B. 400m

C. 300m

D. 700m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_C90EnRCc1raS


14. A particle is moving eastwards with a

velocity 5ms - 1, changes its direction

northwards in 10 seconds and moves with

same magnitude of velocity. The average

acceleration is

A. zero

B. 
1

√2
ms - 2 towards N - E

C. 
1

√2
ms - 2 towards S - E

D. 
1

√2
ms - 2 towards N - W

Answer: D

https://dl.doubtnut.com/l/_khQWqPGuE7Wg


Watch Video Solution

15. A man is going due east with a velocity of

5ms - 1.It is vertically rainging downwards with

a velocity of 4ms - 1.At what angle should he

hold the umbrella to the vertical so as to

protect him self from the rain?

A. tan - 1 5
4

 in anti-clockwise direction

B. tan - 1 5
4

 in clockwise direction

C. tan - 1 5
4

North of East

( )
( )
( )

https://dl.doubtnut.com/l/_khQWqPGuE7Wg
https://dl.doubtnut.com/l/_CS4gYaUquOpr


D. tan - 1 5
4

East of North

Answer: B

Watch Video Solution

( )

16. Rain drops are falling downward vertically

at 4 kmph. For a person moving forward at 3

kmph feels the rain falling at

A. 7 kmph

B. 1 kmph

https://dl.doubtnut.com/l/_CS4gYaUquOpr
https://dl.doubtnut.com/l/_5rgakSXWTp2O


C. 5 kmph

D. 25 kmph

Answer: C

Watch Video Solution

17. A man travelling at 10.8kmph in topless car

on a rainy day. He holds an umbrella at angle

of 37 ∘  with the vertical so that he does not

wet. If rain drops falls vertically downwards

what is rain velocity.

https://dl.doubtnut.com/l/_5rgakSXWTp2O
https://dl.doubtnut.com/l/_eqbRkQk8HWbU


A. 1m /s

B. 2m /s

C. 3m /s

D. 4m /s

Answer: D

Watch Video Solution

18. A man can row a boat in still water with a

velocity of 8kmph.Water is �owing in a river

with a velocity of 4kmph. At what angle should

https://dl.doubtnut.com/l/_eqbRkQk8HWbU
https://dl.doubtnut.com/l/_XV694tQIfVcb


he row the boat so as to reach the exact

opposite point

A. 150 ∘  to �ow of water.

B. 120 ∘  to �ow of water.

C. 30 ∘  to �ow of water.

D. 90 ∘  to �ow of water.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XV694tQIfVcb


19. A person can swim in still water at 5m /s.He

moves in a river of velocity 3m /s, �rst down

the steam and next same distance up the

stream. The ratio of times taken are

A. 1: 1

B. 1: 2

C. 1: 4

D. 4: 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_r6XAN2TXDcB1


Watch Video Solution

20. The velocity of water in a river is 2kmph

,while width is 400m. A boat is rowed from a

point rowing always aiming opposite point at

8kmph of still water velocity. On reaching the

opposite bank the drift obtained is

A. 93m

B. 100.8m

C. 112.4m

D. 100m

https://dl.doubtnut.com/l/_r6XAN2TXDcB1
https://dl.doubtnut.com/l/_1cxvvTZ0Vq8w


Answer: D

Watch Video Solution

21. A man can swim in still water at a speed of

4kmph. He desires to cross a river �owing at a

speed of 3kmph in the shortest time interval. If

the width of the river (in hours) and the

horizontal distance travelled (in km) are

respectively

A. 
3
4

,
9
4

https://dl.doubtnut.com/l/_1cxvvTZ0Vq8w
https://dl.doubtnut.com/l/_JJqW9KmOBCLR


B. 
3
5

, 3

C. 
1
4

,
15
4

D. 
3

√7
, 7

Answer: A

Watch Video Solution

22. A particle is projected in xy plane with y-

axis along vertical, the point of projection is

origin. The equation of the path is

https://dl.doubtnut.com/l/_JJqW9KmOBCLR
https://dl.doubtnut.com/l/_fgnwymTXZlnb


y = √3x -
g
2
x2.where y and x are in m.Then the

speed of projection in ms - 1 is

A. 2

B. √3

C. 4

D. 
√3

2

Answer: A

Watch Video Solution

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


23. If a body is thrown with a speed of 19.6m /s

making an angle of 30 ∘  with the

horizontal,then the time of �ight is

A. 1s

B. 2s

C. 2√3s

D. 5s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GHi1nFmOpO36


24. A particle is projected with an initial

velocity of 200m /s in a direction making an

angle of 30 ∘  with the vertical. The horizontal

distance covered by the particle in 3s is

A. 300m

B. 150m

C. 175m

D. 125m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ANRNg2qqYzwz


25. A body is projected with an initial velocity

20m /s at 60 ∘  to the horizontal. Its initial

velocity vector is ___ g = 10m /s2

A. 10î - 20ĵ

B. 10√3î + 10ĵ

C. 10î + 10√3ĵ

D. 5ĵ + 5√3ĵ

Answer: C

( )

https://dl.doubtnut.com/l/_ANRNg2qqYzwz
https://dl.doubtnut.com/l/_dC2A9GzcQfcR


Watch Video Solution

26. A body is projected at an angle of 30 ∘  with

the horizontal with momentum P.At its

highest point the magnitude of the

momentum is:

A. 
√3

2
P

B. 
2

√3
P

C. P

D. 
P
2

https://dl.doubtnut.com/l/_dC2A9GzcQfcR
https://dl.doubtnut.com/l/_1QntlAo2Yy3L


Answer: A

Watch Video Solution

27. The potential energy of a projectile at its

maximum height is equal to its kinetic energy

there. If the velocity of projection is 20m /s - 1

,its time of �ight is g = 10m /s2

A. 2s

B. 2√2s

C. 
1
2
s

( )

https://dl.doubtnut.com/l/_1QntlAo2Yy3L
https://dl.doubtnut.com/l/_IL0cf4vH4CjP


D. 
1

√2
s

Answer: B

Watch Video Solution

28. From a point on the ground a particle is

projected with initial velocity u,such that its

horizontal range is maximum. The magnitude

of average velocity during its ascent.

A. 
√5u

2√2

https://dl.doubtnut.com/l/_IL0cf4vH4CjP
https://dl.doubtnut.com/l/_9maochxXWLGr


B. 
5u
4

C. 
√3

2√2

D. None

Answer: A

Watch Video Solution

29. The horizontal and vertical displacements

of a projectile are given as x = at & y = bt - ct2

.Then velocity of projection is

https://dl.doubtnut.com/l/_9maochxXWLGr
https://dl.doubtnut.com/l/_70wIhfIR6Pi3


A. √a2 + b2

B. √b2 + c2

C. √a2 + c2

D. √b2 - c2

Answer: A

Watch Video Solution

30. Two bodies are thrown from the same

point with the same velocity of 50ms - 1.if their

angles of projection are complimentary to

https://dl.doubtnut.com/l/_70wIhfIR6Pi3
https://dl.doubtnut.com/l/_69mbgmSfcbOm


each other and the di�erence of maximum

heights is 30m,the minimum and maximum

heights are g = 10m /s2

A. 50m&80m

B. 47.5m&77.5m

C. 30m&60m

D. 25m&55m

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_69mbgmSfcbOm
https://dl.doubtnut.com/l/_0Mqy4mjWsrAS


31. A missile is �red for maximum range with

an initial velocity of 20m /s. If g = 10m /s2, the

range of the missile is

A. 50m

B. 60m

C. 20m

D. 40m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_0Mqy4mjWsrAS
https://dl.doubtnut.com/l/_rvl6CYBa5KXU


32. If →u = aî + bĵ + ck̂ with î, ĵ, k̂are in east,

north and vertical directions, horizontal

component of velocity of projectile is

A. a

B. b

C. √a2 + b2

D. √b2 + c2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_rvl6CYBa5KXU


33. If the time of �ight of a projectile is

doubled, what happens to the maximum

height at tained?

A. halved

B. remains unchanged

C. doubled

D. become four times

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_r1tFj4kXWMsQ


34. If →u = aî + bĵ + ck̂ with î, ĵ, k̂are in east,

north and vertical directions, the maximum

height of the projectileis

A. 
a2

2g

B. 
b2

2g

C. 
c2

2g

D. 
b2c2

2g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_XvteaQQuFPi4


35. A body projected horizontally with a

velocityv from a height h has a range R.With

what velocity a body is to be projected

horizontally from a height h /2 to have the

same range ?

A. √2v

B. 2v

C. 6v

D. 8v

https://dl.doubtnut.com/l/_XvteaQQuFPi4
https://dl.doubtnut.com/l/_VsypWB7eJ9eE


Answer: A

Watch Video Solution

36. A stone is thrown horizontally with velocity

gms - 1 from the top of a tower of height g

metre. The velocity with which it hits the

ground is inms - 1

A. g

B. 2g

C. √3g

( )

https://dl.doubtnut.com/l/_VsypWB7eJ9eE
https://dl.doubtnut.com/l/_2vIJNTkW6rB3


D. 4g

Answer: C

Watch Video Solution

37. A body is thrown horizontally from the top

of a tower. It reaches the ground after 4s at an

angle 45 ∘  to the ground. The velocity of

projection is

A. 9.8ms - 1

https://dl.doubtnut.com/l/_2vIJNTkW6rB3
https://dl.doubtnut.com/l/_HneOpMyZgwYq


B. 19.6ms - 1

C. 29.4ms - 1

D. 39.2ms - 1

Answer: D

Watch Video Solution

38. Two cli�s of heights 120m and 100.4m are

separated bya horizontal distance of 16m if a

car has to reach from the �rst cli� to the

second the horizontal velocity of car should be

https://dl.doubtnut.com/l/_HneOpMyZgwYq
https://dl.doubtnut.com/l/_Vr69WFYo1TAE


A. 16m /s

B. 4m /s

C. 2m /s

D. 8m /s

Answer: D

Watch Video Solution

39. A circular disc is rotating about its own

axis at the rate of 200 revolutions per minute.

Two particles P, Q of disc are at distances 

https://dl.doubtnut.com/l/_Vr69WFYo1TAE
https://dl.doubtnut.com/l/_gdfiWzG9g528


5cm, 10cm from axis of rotation. The ratio of

angular velocities of P and Q is

A. 1: 2

B. 1: 1

C. 2: 1

D. 4: 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_gdfiWzG9g528


40. A stationary wheel starts rotating about

its own axis at uniform rate amgular

acceleration 8rad /s2.The time taken by its to

complete 77 rotation is

A. 5.5sec

B. 7sec

C. 11sec

D. 14sec

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZA5Z7DKifokL


Watch Video Solution

41. A circular disc is rotating about its own axis

at uniform rate completes 30 rotations in one

minute.The angular velocity of disc in rad s - 1

is

A. 2π

B. π

C. 
π
2

D. 
π
4
i

https://dl.doubtnut.com/l/_ZA5Z7DKifokL
https://dl.doubtnut.com/l/_D9gRpdvMsQsu


Answer: B

Watch Video Solution

42. A particle is moving at uniform speed

2ms - 1 along a circle of radius 0.5m.The

centripetal acceleration of particle is

A. 1ms - 2

B. 2ms - 2

C. 4ms - 2

D. 8ms - 2

https://dl.doubtnut.com/l/_D9gRpdvMsQsu
https://dl.doubtnut.com/l/_Fbj1iZRwRiv8


Answer: D

Watch Video Solution

43. A particle P is moving in a circle of radius 'a'

with a uniform speed v. C is the centre of the

circle and AB is a diameter. When passing

through B the angular velocity of P about A

and C are in the ratio

A. 1: 1

B. 1: 2

https://dl.doubtnut.com/l/_Fbj1iZRwRiv8
https://dl.doubtnut.com/l/_1qk4kCxpzbiz


Level-II(C.W)

C. 2: 1

D. 1: 3

Answer: B

Watch Video Solution

1. The greatest and least resultant of two

forces acting at a point are 29kgwt.  and 

5kgwt.  respectively . If each force is increased

https://dl.doubtnut.com/l/_1qk4kCxpzbiz
https://dl.doubtnut.com/l/_k4OBcMx4ZOXp


by 3kgwt.  the magnitude of the resultant of

new forces acting at right angles to each

other is

A. 45kgwt.

B. 35kgwt.

C. 25kgwt.

D. 15kgwt.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_k4OBcMx4ZOXp
https://dl.doubtnut.com/l/_kDlOkr2EeDI8


2. Two forces P and Q act at an angle of 120 ∘

with each other. If the resultant is at right

angles to P and P is equal to 4kg - wt, then the

value of Q is

A. 4kgwt.

B. 8kgwt.

C. 6kgwt.

D. 3kgwt.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kDlOkr2EeDI8


3. The resultant of two vectors 
→
P and 

→
Q is 

→
R. If

the magnitude of 
→
Q is doubled, the new

resultant vector becomes perpendicular to 
→
P.

Then, the magnitude of 
→
R is equal to

A. 
P2 - Q2

2PQ

B. 
P + Q
P - Q

C. Q

D. 
P
Q

https://dl.doubtnut.com/l/_kDlOkr2EeDI8
https://dl.doubtnut.com/l/_gpOuFctT2M5G


Answer: C

Watch Video Solution

4. 
→
P,

→
Q,

→
R,

→
S are vector of equal magnitude. If 

→
P +

→
Q -

→
R = 0 angle between 

→
P and 

→
Q is θ1.If 

→
P +

→
Q -

→
S = 0 angle between 

→
P and 

→
S is θ2.The

ratio of θ1 toθ2 is

A. 1: 2

B. 2: 1

C. 1: 1

https://dl.doubtnut.com/l/_gpOuFctT2M5G
https://dl.doubtnut.com/l/_q6VtTo2Xl3qf


D. 1: √3

Answer: B

Watch Video Solution

5. If ABCD is quadrilateral whose sides

represent vectors in cyclic order, 
→
AB is

equivalent is

A. 
→
CA +

→
CB

B. 
→
CD

https://dl.doubtnut.com/l/_q6VtTo2Xl3qf
https://dl.doubtnut.com/l/_pGIJCsRSvDKD


C. 
→
AD +

→
DC +

→
CB

D. 
→
AD +

→
BD

Answer: C

Watch Video Solution

6. An iron sphere of mass 100kg is suspended

freely from a rigid support by means of a rope

of length 2m.The horizontal force required to

displace it horizontally through 50cm is nearly

https://dl.doubtnut.com/l/_pGIJCsRSvDKD
https://dl.doubtnut.com/l/_KyojlMg6NTjq


A. 980N

B. 490N

C. 245N

D. 112.5N

Answer: C

Watch Video Solution

7. Three forces

→
A = î + ĵ + k̂ ,

→
B = 2î - ĵ + 3k̂  and 

→
C acting( ) ( )

https://dl.doubtnut.com/l/_KyojlMg6NTjq
https://dl.doubtnut.com/l/_RqrkdmvamKnu


on a body to keep it in equilibrium. Then 
→
C is

A. - 3î + 4k̂

B. - 4î + 3k̂

C. 3î + 4ĵ

D. 2î - 3k̂

Answer: A

Watch Video Solution

( )
( )

( )
( )

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


8. The displacement of the point of a wheel

initially in contact with the ground when the

wheel rolls forward quarter revolution where

perimeter of the wheel is 4πm, is (Assume the

forward direction as x-axis)

A. √(π + 2)2 + 4along tan - 1 2
π

 with x-axis

B. √(π + 2)2 + 4along tan - 1 2
π - 2

 with x-axis

C. √(π + 2)2 + 4along tan - 1 2
π

 with x-axis

D. √(π + 2)2 + 4along tan - 1 2
π - 2

 with x-axis

Answer: B

https://dl.doubtnut.com/l/_8DxUzHGFQ9v7


Watch Video Solution

9. A particle starts from the origin at t = 0s

with a velocity of 10.0ĵm /s and moves in the xy

-plane with a constant acceleration of

8î + 2ĵ m /s - 2. Then y-coordinate of the

particle in 2sec is

A. 24m

B. 16m

C. 8m

( )

https://dl.doubtnut.com/l/_8DxUzHGFQ9v7
https://dl.doubtnut.com/l/_VACti956Jvld


D. 12m

Answer: A

Watch Video Solution

10. A car moving at a constant speed of

36kmph moves north wards for 20 min utes

then due to west with the same speed for 8
1
3

minutes. What is the average velocity of he car

during this run in kmph

A. 27.5

https://dl.doubtnut.com/l/_VACti956Jvld
https://dl.doubtnut.com/l/_TckGCWCxfwtI


B. 40.5

C. 20.8

D. 32.7

Answer: A

Watch Video Solution

11. Velocity of a particle at time t = 0 is 2ms - 1.

A constant acceleration of 2ms - 2 acts on the

particle for 1second at an angle of 60 ∘  with its

https://dl.doubtnut.com/l/_TckGCWCxfwtI
https://dl.doubtnut.com/l/_erTr4fLwEt73


initial velocity. Find the magnitude of velocity

at the end of 1second.

A. √3m /s

B. 2√3m /s

C. 4m /s

D. 8m /s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_erTr4fLwEt73


12. An aeroplane moving in a circular path with

a speed 250km /h. The change in velocity in half

of the revolution is.

A. 500km /h

B. 250km /h

C. 120km /h

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_O81gfPODCL4A


13. A car starting from a point travels towards

east with a velocity of 36kmph. Another car

starting from the same point travels towards

north with a velocity of 24kmph. The relative

velocity of one with respect to another is

A. 12√13kmph

B. 30 kmph

C. 12 kmph

D. 20 kmph

Answer: A

https://dl.doubtnut.com/l/_2yMMAee9boMD


Watch Video Solution

14. A ship is moving due east with a velocity of

12m / sec, a truck is moving across on the ship

with velocity 4m / sec.A monkey is climbing the

vertical pole mounted on the truck with a

velocity of 3m / sec.Find the velocity of the

monkey as observed by the man on the shore

(m / sec)

A. 10

B. 15

https://dl.doubtnut.com/l/_2yMMAee9boMD
https://dl.doubtnut.com/l/_UErda9iPSeYG


C. 13

D. 20

Answer: C

Watch Video Solution

15. A man is walking due east at the rate of

2kmph.The rain appears to him to come down

vertically at the rate of 2kmph.The actual

velocity and direction of rainfall with the

vertical respectively are

https://dl.doubtnut.com/l/_UErda9iPSeYG
https://dl.doubtnut.com/l/_MFZbMUZTA2a1


A. 2√2kmph, 45 ∘

B. 
1

√2
kmph, 30 ∘

C. 2kmph, 0 ∘

D. 1kmph, 90 ∘

Answer: A

Watch Video Solution

16. A boat takes two hours to travel 8 km and

back in still water. If the velocity of water is 4

https://dl.doubtnut.com/l/_MFZbMUZTA2a1
https://dl.doubtnut.com/l/_Va2fVYgNocbT


km/h, the time taken for going upstream 8 km

and coming back is

A. 160 minutes

B. 80 minutes

C. 320 minutes

D. 180 minutes

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Va2fVYgNocbT


17. The velocity of water in a river is 2kmph

,while width is 400m. A boat is rowed from a

point rowing always aiming opposite point at

8kmph of still water velocity. On reaching the

opposite bank the drift obtained is

A. 93m

B. 100.8m

C. 112.4m

D. 100m

Answer: D

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


Watch Video Solution

18. A particle is projected from ground with

some initial velocity making an angle of 45 ∘

with the horizontal. It reaches a height of 7.5m

above the ground while it travels a horizontal

distance of 10m from the point of projection.

The initial speed of the projection is

A. 5m /s

B. 10m /s

C. 20m /s

https://dl.doubtnut.com/l/_ChPkknagekYY
https://dl.doubtnut.com/l/_Mu8PVseo4foZ


D. 40m /s

Answer: C

Watch Video Solution

19. A particle is projected from ground at an

angle 45 ∘  with initial velocity 20√2ms - 1.The

magnitude of average velocity in a timer

interval from t = 0 to t = 3s in ms - 1 is

A. 20.62

https://dl.doubtnut.com/l/_Mu8PVseo4foZ
https://dl.doubtnut.com/l/_5U0nv68TaHdx


B. 10.31

C. 41.14

D. 5.15

Answer: A

Watch Video Solution

20. A ball is thrown with a velocity of u making

an angle θ with the horizontal. Its velocity

vector normal to initial vector (u) after a time

interval of

https://dl.doubtnut.com/l/_5U0nv68TaHdx
https://dl.doubtnut.com/l/_6sbFGuxPOtye


A. 
usinθ
g

B. 
u

gcosθ

C. 
u

gsinθ

D. 
ucosθ
g

Answer: C

Watch Video Solution

21. A stone is projected with a velocity

20√2m /s at an angle of 45 ∘  to the

horizontal.The average velocity of stone

https://dl.doubtnut.com/l/_6sbFGuxPOtye
https://dl.doubtnut.com/l/_nRDX2QcbxtYJ


during its motion from starting point to its

maximum height is

A. 10√5m /s

B. 20√5m /s

C. 5√5m /s

D. 20m /s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_nRDX2QcbxtYJ


22. A player kicks a football obliquely at a

speed of 20m /s so that its range is maximum.

Another player at a distance of 24m away in

the direction of kick starts running at that

instant to catch it, the speed with which the

second player has to run is g = 10ms - 2

A. 4m /s

B. 4√2m /s

C. 8√2m /s

D. 8m /s

( )

https://dl.doubtnut.com/l/_dxaHzK34Cj9d


Answer: B

Watch Video Solution

23. A particle is �red with velocity u making

angle θ with the horizontal.What is the change

in velocity when it is at the highest point?

A. ucosθ

B. u

C. usinθ

D. (ucosθ - u)

https://dl.doubtnut.com/l/_dxaHzK34Cj9d
https://dl.doubtnut.com/l/_n3aNjXgoIbc8


Answer: C

Watch Video Solution

24. Two projectiles A and B are thrown from

the same point with velocities v and 
v
2

respectively. If B is thrown at an angle 45 ∘

with horizontal.What is the inclination of A

.when their ranges are the same?

A. sin - 1 1
4

B. 
1
2

sin - 1 1
4

( )
( )

https://dl.doubtnut.com/l/_n3aNjXgoIbc8
https://dl.doubtnut.com/l/_ou0fEzX7nYph


C. 2sin - 1 1
4

D. 
1
2

sin - 1 1
8

Answer: B

Watch Video Solution

( )
( )

25. A particle is projected with a velocity v so

that its range on a horizontal plane is twice

the greatest height attained. If g is

acceleration due to gravity, then its range is

https://dl.doubtnut.com/l/_ou0fEzX7nYph
https://dl.doubtnut.com/l/_9qzzc2eGfBT4


A. 
4v2

5g

B. 
4g

5v2

C. 
v2

g

D. 
4v2

√5
g

Answer: A

Watch Video Solution

26. A large number of bullets are �red in all

directions with the same speed v. Find the

https://dl.doubtnut.com/l/_9qzzc2eGfBT4
https://dl.doubtnut.com/l/_hCUK0J3bvgec


maximum area on the ground on which these

bullets will spread.

A. π
u2

g

2

B. π
u2

2
g

C. π
u
g

2

D. π
u
2
g

2

Answer: A

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_hCUK0J3bvgec
https://dl.doubtnut.com/l/_mQBwqgaMGwap


27. A ball is projected from the ground with

velocity u such that its range is maximum Then

A. Its velocity at half the maximum height

is 
√3

2
u

B. Its velocity at the maximum height is u

C. Change in its velocity when it returns to

the ground is u

D. all the above are true

Answer: A

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


Watch Video Solution

28. A staircase contains three steps each 10 cm

high and 20 cm wide �gure. What should be

the minimum horizontal velocity of a bal

rolling o� the upper most plane so as to hit

directly the lowest plane? 

https://dl.doubtnut.com/l/_mQBwqgaMGwap
https://dl.doubtnut.com/l/_syTr4Pu8j8LM


A. 42ms - 1

B. 4.2ms - 1

C. 24ms - 1

D. 2.4ms - 1

Answer: B

Watch Video Solution

29. From certain height h two bodies are

projected horizontally each with velocity v.One

body is projected towards North and the

https://dl.doubtnut.com/l/_syTr4Pu8j8LM
https://dl.doubtnut.com/l/_iLMhZPUW3FMF


other body is projected towards east. Their

separation on reaching the ground

A. 
2v2h
g

B. 
4v2h
g

C. 
v2h
g

D. 
8v2h
g

Answer: B

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_iLMhZPUW3FMF
https://dl.doubtnut.com/l/_AAPayVLGbkas


30. An object is projected horizontally from a

top of the tower of height h.The line joining

the point of projection and point of striking

on the ground makes an angle 45 ∘  with

ground,Then with what velocity the object

strikes the ground

A. 
1gh
2

B. 
9gh
2

C. 
7gh
2

D. 
5gh
2

√
√
√
√

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


Answer: D

Watch Video Solution

31. A ball is thrown horizontally from a cli�

such that it strikes the ground after 5s.The

line of sight makes an angle 37 ∘  with the

horizontal.The initial velocity of projection in

ms - 1 is

A. 50

B. 
100

√3

https://dl.doubtnut.com/l/_AAPayVLGbkas
https://dl.doubtnut.com/l/_Usm2ZuMifZ0F


C. 
100

√2

D. 
100
3

Answer: D

Watch Video Solution

32. An object is launched from a cli� 20m

above the ground at an angle of 30 ∘  above

the horizontal with an initial speed of 30m /s

.How far does the object travel before landing

on the ground?(in metre)

https://dl.doubtnut.com/l/_Usm2ZuMifZ0F
https://dl.doubtnut.com/l/_76qPSxTqoTmG


A. 20

B. 20√3

C. 60

D. 60√3

Answer: D

Watch Video Solution

33. A bomber �ying upward at an angle of 53 ∘

with the vertical releases a bomb at an

altitude of 800m.The bomb strikes the ground 

https://dl.doubtnut.com/l/_76qPSxTqoTmG
https://dl.doubtnut.com/l/_5AKXBufgYTgL


20s after its release.If g = 10ms - 2, the velocity

at the time of release of the bomb in ms - 1 is

A. 400

B. 800

C. 100

D. 200

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_5AKXBufgYTgL


34. Two particles move in a uniform

gravitational �eld with an acceleration g.At the

initial moment the particles were located at

same point and moved with velocities

u1 = 9ms - 1 and u2 = 4ms - 1 horizontally in

opposite directions.The time between the

particles at the moment when their velocity

vectors are mutually perpendicular in s in

(take g = 10ms - 2)

A. 0.36

B. 3.6

https://dl.doubtnut.com/l/_nxhFMQzBqKD3


C. 0.6

D. 6

Answer: C

Watch Video Solution

35. An aeroplane is �ying horizontally at a

height of 980m with velocity 100ms - 1 drops a

food packet.A person on the ground is 414m

ahead horizontally from the dropping point.At

https://dl.doubtnut.com/l/_nxhFMQzBqKD3
https://dl.doubtnut.com/l/_FYEMumpMb12v


what velocity should he move so that he can

catch the food packet.

A. 50√2ms - 1

B. 
50

√2
ms - 1

C. 100ms - 1

D. 200ms - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FYEMumpMb12v


36. A cylclist is riding with a speed of 27kmh - 1.

As he approaches a circular turn on the road

of radius 80m, he applies brakes and reduces

his speed at the constant rate of 0.5ms - 2.

What is the magnitude and direction of the

net acceleration of the cyclist on the circular

turn ?

A. 0.5m /s2

B. 0.87m /s2

C. 0.56m /s2

https://dl.doubtnut.com/l/_pQ0owL2SsRus


D. 1m /s2

Answer: C

Watch Video Solution

37. the length of seconds hand of a clock is

10cm. The speed of the tip of the hand is ……… .

A. 
π

6000

B. 
π

18000

C. 
π

36000

https://dl.doubtnut.com/l/_pQ0owL2SsRus
https://dl.doubtnut.com/l/_ZPxi5Th64nUn


D. 
π

1200

Answer: B

Watch Video Solution

38. The equations of motion of a projectile are

given by x = 36tm and 2y = 96t - 9.8t2m. The

angle of projection is

A. sin - 1 3
4

B. sin - 1 4
3

( )
( )

https://dl.doubtnut.com/l/_ZPxi5Th64nUn
https://dl.doubtnut.com/l/_GQt6IqSbKGFK


C. sin - 1 4
5

D. sin - 1 3
5

Answer: C

Watch Video Solution

( )
( )

39. 
→
A and 

→
B are two vectors of equal

magnitude and θ is the angle between

them.The angle between 
→
A or 

→
B with their

resultant is

https://dl.doubtnut.com/l/_GQt6IqSbKGFK
https://dl.doubtnut.com/l/_pcdffaH7Ken0


A. 
θ
4

B. 
θ
2

C. 2θ

D. 0

Answer: B

Watch Video Solution

40. If a body is projected with an angle θ to

the horizontal, then

https://dl.doubtnut.com/l/_pcdffaH7Ken0
https://dl.doubtnut.com/l/_gynbAR0bJICq


A. it’s velocity always perpendicular to its

accerleration

B. it's velocity becomes zero at its

maximum height

C. it’s velocity makes zero angle with the

horizontalat its maximum height

D. the body just before hitting the ground,

the direction of velocity coincides with

the acceleration.

Answer: C

https://dl.doubtnut.com/l/_gynbAR0bJICq


Watch Video Solution

41. A body is projected at an angle θ so that its

range is maximum.If T is the time of �ight then

the value of maximum range is (acceleration

due to gravity =g)

A. 
g2T

2

B. 
gT
2

C. 
gT2

2

D. 
g2T2

2

https://dl.doubtnut.com/l/_gynbAR0bJICq
https://dl.doubtnut.com/l/_Zk9r3PKvb1mc


Answer: C

Watch Video Solution

42. The trajectory of a projectile in a vertical

plane is y = ax - bx2, 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.

https://dl.doubtnut.com/l/_Zk9r3PKvb1mc
https://dl.doubtnut.com/l/_VbUtD1Tl2Xnf


A. 
2a2

b
, tan - 1(a)

B. 
b2

2
a, tan - 1(b)

C. 
a2

b , tan - 1(2b)

D. 
a2

4
b, tan - 1(a)

Answer: D

Watch Video Solution

43. A body is projected horizontally from the

top of a tower with a velocity of 10m /s.If it hits

https://dl.doubtnut.com/l/_VbUtD1Tl2Xnf
https://dl.doubtnut.com/l/_UISpmXOAki1G


the ground at an angle 45 ∘ , th vertical

component of velocity when it hits ground in

m /s is

A. 10

B. 10√2

C. 5√2

D. 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_UISpmXOAki1G
https://dl.doubtnut.com/l/_yqCqFoaPezrQ


44. A body is projected with an angle θ.The

maximum height reached is h.If the time of

�ight is 4sec and g = 10m /s2,then the value of 

h is

A. 10m

B. 40m

C. 20m

D. 5m

Answer: C

Watch Video Solution

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


45. A person reaches on a point directly

opposite on the other bank of a river.The

velocity of the water in the river is 4m /sand

the velocity of the person in still water is 5m /s

.If the width of the river is 84.6m, time taken to

cross the river in seconds is

A. 9.4

B. 2

C. 84.6

D. 28.2

https://dl.doubtnut.com/l/_yqCqFoaPezrQ
https://dl.doubtnut.com/l/_QB35gYQk1vCh


Level-III(C.W)

Answer: D

Watch Video Solution

1. BC is divided into four equal parts by P, Q

and R.The resultant of 
→
AB and 3

→
AC is  

https://dl.doubtnut.com/l/_QB35gYQk1vCh
https://dl.doubtnut.com/l/_XZaeBAUPgUGV


A. 
→
AR

B. 4
→
AR

C. 4
→
AP

D. 
→
PQ

Answer: B

Watch Video Solution

2. A particle moves in the x - y plane under the

action of a force 
→
F such that the value of its

https://dl.doubtnut.com/l/_XZaeBAUPgUGV
https://dl.doubtnut.com/l/_1v5pUZDjDgKf


linear momentum 
→
P at any time 

tisPx = 2cost, Py = 2sint.  

The angle θ between vecF and vecP

atagiventimet` will be:

A. θ = 0 ∘

B. θ = 30 ∘

C. θ = 90 ∘

D. θ = 180 ∘

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1v5pUZDjDgKf


3. Three particles A, B and C start from the

origin at the same time,A with a velocity a

along x-axis, B with a velocity b along y-axis

and C with velocity c in XY plane along the

line x = y.The magnitude of c so that the three

always remain collinear is:

A. 
a + b

2

B. √ab

C. 
ab

a + b

D. 
√2ab

a + b

https://dl.doubtnut.com/l/_1v5pUZDjDgKf
https://dl.doubtnut.com/l/_JePYrwoInZyM


Answer: D

Watch Video Solution

4. Two forces F1 and F2 are acting at a point,

whose resultant is F.If F2 is doubled F is also

doubled. If F2 is reversed then also F is

doubled. Then F1 :F2 :F is

A. √2: √2: √3

B. √3: √3: √2

C. √3: √2: √3

https://dl.doubtnut.com/l/_JePYrwoInZyM
https://dl.doubtnut.com/l/_N0kgIYuabFjP


D. √2: √3: √2

Answer: D

Watch Video Solution

5. Two vectors of equal magnitude P are

inclined at some angle such that the

di�erence in magitude of resultant and

magnitude of either of the vectors is 0.732

times either of the magnitude of vectors. If the

angle between them is increased by half of its

https://dl.doubtnut.com/l/_N0kgIYuabFjP
https://dl.doubtnut.com/l/_hcuP8HQOyD7Z


initial value then �nd the magnitude of

di�erence of the vectors

A. 2P

B. √2P

C. 3P

D. √3P

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hcuP8HQOyD7Z


6. If O is at equilibrium then the values of the

tension T1 and T2 are, (20N is acting vertically

downwards at O).  

A. 20N, 30N

https://dl.doubtnut.com/l/_4xu7nOvBy7R9


B. 20√3N, 20N

C. 20√3N, 20√3N

D. 10N, 30N

Answer: B

Watch Video Solution

7. A particle starts from the origin at t = Os

with a velocity of 10.0ĵm /s and moves in the xy

-plane with a constant acceleration of

https://dl.doubtnut.com/l/_4xu7nOvBy7R9
https://dl.doubtnut.com/l/_K9JCyDtJg7Dh


8î + 2ĵ m /s - 2. What time is the x-coordinate

of the particle 16m?

A. t = 2s

B. t = 4s

C. t = 3s

D. t = 1s

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_K9JCyDtJg7Dh


8. Resultant of two vectors of magnitude P

and Q is of magnitude Q.If the magnitude of 
→
Q

is doubled now the angle made by new

resultant with 
→
P is

A. 30 ∘

B. 90 ∘

C. 60 ∘

D. 120 ∘

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_VlDgM3aCqhh0


Watch Video Solution

9. The two forces 2√2N and xN are acting at a

point their resultant is perpendicular to x̂N

and having magnitude of √6N.The angle

between the two forces and magnitude of x

are.

A. θ = 120 ∘ , X = √2N

B. θ = 30 ∘ , X = √2N

C. θ = 150 ∘ , X = √3N

D. θ = 150 ∘ , X = √2N

https://dl.doubtnut.com/l/_VlDgM3aCqhh0
https://dl.doubtnut.com/l/_IQENk77V0m5Y


Answer: A

Watch Video Solution

10. The square of the resultant of two forces

4N and 3N exceeds the square of the resultant

of the two forces by 12 when they are mutually

perpendicular.The angle between the vectors

is.

A. 30 ∘

B. 60 ∘

https://dl.doubtnut.com/l/_IQENk77V0m5Y
https://dl.doubtnut.com/l/_szqO58oSUwlt


C. 90 ∘

D. 120 ∘

Answer: B

Watch Video Solution

11. An aeroplane �ies along a straight line from

A to B with a speed v0. A steady wind v is

blowing if AB = l then  

a)total time for the trip is 
2v0l

v2
0 - v2

 if wind blows

along the line AB  

https://dl.doubtnut.com/l/_szqO58oSUwlt
https://dl.doubtnut.com/l/_n1zTk19hwE7M


b)total time for the trip is 2
l

v2
0 - v2

,if wind

blows perpendicular to the line AB  

c)total time for the trip decrease because of

the pressure of wind 

d)total time for the trip increase because of

the presence of wind

A. a, b, d are correct

B. a, b, c are correct

C. only a, d are correct

D. only b, d are correct

√

https://dl.doubtnut.com/l/_n1zTk19hwE7M


Answer: A

Watch Video Solution

12. Two particles, 1 and 2, move with constant

velocities v1 and v2 along two mutually

perpendicular straight lines toward the

intersection point O. At the moment t = 0 the

particles were located at the distances l1 and 

l2 from the point O. How soon will the distance

between the particles become the smallest?

What is it equal to?

https://dl.doubtnut.com/l/_n1zTk19hwE7M
https://dl.doubtnut.com/l/_ufMpg1PyaQTz


A. 
l1v2 - l2l1

v2
1 + v2

2

,
l1v1 + l2l2

v2
1 + v2

2

B. 
l1v1 - l2l2

v2
1 + v2

2

,
l1v2 + l2l1

v2
1 + v2

2

C. 
l1v2 - l2l1

v2
1 + v2

2

,
l1
l2

,
l1v1 + l2v2 l1

v2
1 + v2

2 l2

D. 
l1v2 - l2l1

v2
1 + v2

2

,
l2
l1

,
l1v1 + l2v2 l2

v2
1 + v2

2 l1

Answer: A

Watch Video Solution

| |
√
| |
√
| |
√ √ ( )

( )
| |
√ √ ( )

( )

https://dl.doubtnut.com/l/_ufMpg1PyaQTz
https://dl.doubtnut.com/l/_l9LNi2neCqTC


13. The distance between two moving particles

P and Q at any time is a.If vr be their relative

velocity and if u and v be the components of vr

, along and perpendicular to PQ.The closest

distance between P and Q and time that

elapses before they arrive at their nearest

distance is

A. 
a v + vr

v
, a 1 +

vr
v

2

B. 
av

v + vr

, a 1 +
u
v2

2

C. 
avr
v

,
avr

u2

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_l9LNi2neCqTC


D. 
av
vr

,
au

v2
r

Answer: D

Watch Video Solution

14. Two ships are 10km apart on a line from

south to north.The one farther north is

moving towards west at 40kmph and the other

is moving towards north at 40kmph.Then

distance of their closest approach is

A. 10km

https://dl.doubtnut.com/l/_l9LNi2neCqTC
https://dl.doubtnut.com/l/_jZJWP7uT1NwX


B. 10√2km

C. 
10

√2
km

D. 20km

Answer: C

Watch Video Solution

15. Two stones are projected from the top of a

tower in opposite direction, with the same

velocity V but as 30 ∘  and 60 ∘  with horizontal

https://dl.doubtnut.com/l/_jZJWP7uT1NwX
https://dl.doubtnut.com/l/_Uo3g9MOTRUue


respectively.The relative velocity of �rst stone

relative to second stone is

A. 2v

B. √2v

C. 
2V

√3

D. 
V

√3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Uo3g9MOTRUue


16. A motor boat going down stream comes

over a �oating body at a point A. 60 minutes

later it turned back and after some time

passed the �oating body at a distance of 12km

from the point A.Find the velocity of the

stream assuming constant velocity for the

motor boat in still water.

A. 2km /hr

B. 3km /hr

C. 4km /hr

https://dl.doubtnut.com/l/_aXykWWDdWHP6


D. 6km /hr

Answer: D

Watch Video Solution

17. It is raining at a speed of 5m /s - 1 at an

angle 37 ∘  to vertical, towards east.A man is

moving to west with a velocity of 5m /s - 1.The

angle with the vertical at which he has to hold

the umbrella to protect himself from rain is.

A. tan - 1(2) to west

https://dl.doubtnut.com/l/_aXykWWDdWHP6
https://dl.doubtnut.com/l/_ddqaTthYDJAH


B. tan - 1(2) to east

C. tan - 1 1
2

 to south

D. tan - 1 1
2

 to east

Answer: A

Watch Video Solution

( )
( )

18. Rain, pouring down at an angle α with the

vertical has a speed of 10ms - 1.A girl runs

against the rain with a speed of 8ms / - 1 and

https://dl.doubtnut.com/l/_ddqaTthYDJAH
https://dl.doubtnut.com/l/_yOrZcqYya52f


sees that the rain makes an angle β with the

vertical, then relation between α and β is

A. tanα =
8 + 10sinβ

10cosβ

B. tanβ =
8 + 10sinα

10cosα

C. tanα = tanβ

D. tanα = cotβ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_yOrZcqYya52f


19. A man can swim directly a stream of width

100m in 4 minutes, when there is no current of

water and in 5 min utes when there is current

of water. The velocity of the current of water in

the stream is

A. 15ms - 1

B. 5ms - 1

C. 2.5ms - 1

D. 0.25ms - 1

Answer: D

https://dl.doubtnut.com/l/_DO2asjbwapKa


Watch Video Solution

20. The velocity of a boat in still water is 10m /s

.If water �ows in the river with a velocity of

6m /s what is the di�erence in times taken to

cross the river in the shortest path and the

shortest time.The width of the river is 80m.

A. 1s

B. 10s

C. 
√3

2
s

https://dl.doubtnut.com/l/_DO2asjbwapKa
https://dl.doubtnut.com/l/_vduOoG7ntkaA


D. 2s

Answer: D

Watch Video Solution

21. A boat takes 4hrs to travel certain distance

in a river in down stream and it takes 6hrs to

travel the same distance in upstream. Then

the time taken by the boat to travel the same

distance in still water is

A. 4.8hrs

https://dl.doubtnut.com/l/_vduOoG7ntkaA
https://dl.doubtnut.com/l/_y9SX6BDc4vMs


B. 9.8hrs

C. 24hrs

D. 10hrs

Answer: A

Watch Video Solution

22. A boatman �nds that he can save 6s in

crossing a river by the quickest path than by

the shortest path. If the velocity of the boat

https://dl.doubtnut.com/l/_y9SX6BDc4vMs
https://dl.doubtnut.com/l/_HkQlWtlu5NSF


and the river be, respectively,

17ms - 1 and 8ms - 1, �nd the river width.

A. 675m

B. 765m

C. 567m

D. 657m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_HkQlWtlu5NSF


23. A boy playing on the roof of a 10m high

building throws a ball with a speed of 10m /s

at an angle of 30( ∘ ) with the horizontal. How

far from the throwing point will the ball be at

the height of 10m from the ground ?  

g = 10m /s2, sin30 ∘ =
1
2

, cos30 ∘ =
√3

2

A. 5.2m

B. 4.33m

C. 2.66m

D. 8.66m

[ ]

https://dl.doubtnut.com/l/_rl9XuCVUnlNW


Answer: D

Watch Video Solution

24. At a given instant of time the position

vector of a particle moving in a circle with a

velocity 3î - 4ĵ + 5k̂isî + 9ĵ - 8k̂.Its anglular

velocity at that time is:

A. 
13î - 29ĵ - 31k̂

√146

B. 
13î - 29ĵ - 31k̂

146

( )

( )

https://dl.doubtnut.com/l/_rl9XuCVUnlNW
https://dl.doubtnut.com/l/_CQTOz4o4LnJY


C. 
13î + 29ĵ - 31k̂

√146

D. 
13î + 29ĵ - 31k̂

146

Answer: B

Watch Video Solution

( )

( )

25. A projectile is given an initial velocity of

î + 2ĵ  The Cartesian equation of its path is 

g = 10ms - 1  ( Here , î is the unit vector along

( )
( )

https://dl.doubtnut.com/l/_CQTOz4o4LnJY
https://dl.doubtnut.com/l/_mZnv5I6JhVXM


horizontal and ĵ is unit vector vertically

upwards)

A. y = 2x - 5x2

B. 9y = 12x - 5x2

C. y = 9x - 5x2

D. 5y = x - 9x2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mZnv5I6JhVXM


26. A projectile has initially the same

horizontal velocity as it would acquire if it had

moved from rest with uniform acceleration of

3ms - 2 for 0.5 min . If the maximum height

reached by it is 80m, then the angle of

projection is g = 10ms - 2 .

A. tan - 1(3)

B. tan - 1 3
2

C. tan - 1 4
9

D. sin - 1 4
9

( )

( )
( )
( )

https://dl.doubtnut.com/l/_5aoS4LmpXRCJ


Answer: C

Watch Video Solution

27. A ball is thrown from a point with a speed

V0,at an angle of projection θ.From the same

point and at the same instance a person starts

running with a constant speed 
V0

√2
 to catch

the ball will the person be able to catch the

ball? If yes, what should be the angle of

projection

https://dl.doubtnut.com/l/_5aoS4LmpXRCJ
https://dl.doubtnut.com/l/_A4VS4k93Eh7v


A. yes, 60 ∘

B. yes, 30 ∘

C. No

D. yes, 45 ∘

Answer: D

Watch Video Solution

28. The coach throws a baseball to a player

with an initial speed at 20ms - 1 at an angle of 

45 ∘  with the horizontal.At the moment the

https://dl.doubtnut.com/l/_A4VS4k93Eh7v
https://dl.doubtnut.com/l/_PfK2EuTglFki


ball is thrown, the player is 50m from

coach.The speed and the direction that the

player has to run to catch the ball at the same

height at which it was released in ms - 1 is

A. 
5

√2
away from coach

B. 
5

√2
 towards from coach

C. 
√2

5
towards the coach

D. 
√2

5
away from the coach

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PfK2EuTglFki


29. If a stone is to hit at a point which is at a

distance d away and at a height h (see �g)

above the point from where the stone

starts,then what is the value of initial speed u

if the stone is launched at an angle θ?  

https://dl.doubtnut.com/l/_PfK2EuTglFki
https://dl.doubtnut.com/l/_lhEL1wE4yzaA


A. 
d

sinθ
g

2(dtanθ - h)

B. 
d

cosθ
g

2(dtanθ - h)

C. 
gd

hcos2θ

D. 
gd

(d - h)

Answer: B

Watch Video Solution

√
√

√
√

30. If a projectile crosses two walls of equal

height h symmetrically as shown in the

https://dl.doubtnut.com/l/_lhEL1wE4yzaA
https://dl.doubtnut.com/l/_hSw1w8Y9VYon


�g.Choose the correct statement (s)

g = 10m /s2  

A. The time of �ight is 8sec

B. The height of each wall is 60m

C. The maximum height of projectile is 80m

D. All the above

Answer: D

( )

https://dl.doubtnut.com/l/_hSw1w8Y9VYon


Watch Video Solution

31. A particle is dropped from a height h

.Another particle which is initially at a

horizontal distance d from the �rst is

simultaneously projected with a horizontal

velocity u and the two particles just collide on

the ground.Then

A. d2 =
u2h
2

B. d2 =
2u2h
g

https://dl.doubtnut.com/l/_hSw1w8Y9VYon
https://dl.doubtnut.com/l/_obXcKvBykgzx


C. d = h

D. gd2 = u2h

Answer: B

Watch Video Solution

32. A ball is projected from the top of a tower

with a velocity 3î + 4ĵ + 5k̂ms - 1,where î + ĵ + k̂

are unit vectors along east, north and vertical

upwards respectively. If the height of the

tower is 30m, its range is g = 10ms - 1( )

https://dl.doubtnut.com/l/_obXcKvBykgzx
https://dl.doubtnut.com/l/_KCijYSWOSsG0


A. 12m

B. 9m

C. 15m

D. 25m

Answer: C

Watch Video Solution

33. A ball is projected from the top of a tower

with a velocity 3î + 4ĵ + 5k̂ms - 1,where î + ĵ + k̂

are unit vectors along east, north and vertical

https://dl.doubtnut.com/l/_KCijYSWOSsG0
https://dl.doubtnut.com/l/_PXUPU73RTp1u


upwards respectively. If the height of the

tower is 30m, its time is g = 10ms - 1

A. 5

B. 3

C. 0.3

D. 0.5

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_PXUPU73RTp1u


34. A cricketer of height 2.5m thrown a ball at

an angle of 30 ∘  with the horizontal such that

it is received by another crickerter of same

height standing at distance of 50m from the

�rst one.Find the maximum height attained by

the ball.

A. 10m

B. 9m

C. 10.7m

D. 9.7m

https://dl.doubtnut.com/l/_OzxNIBIl1Nrb


Answer: D

Watch Video Solution

35. A particle when �red at an angle θ = 60 ∘

along the direction of the breadth of a

rectangular building of dimension

9m × 8m × 4m so as to sweep the edges.Find

the range of the projectile.

A. 8√3

B. 4√3

https://dl.doubtnut.com/l/_OzxNIBIl1Nrb
https://dl.doubtnut.com/l/_CSfurXBdUw5G


C. 
8

√3

D. 
4

√3

Answer: A

Watch Video Solution

36. A hiker stands on the edge of a cli� 490m

above the ground and throwns a stone

horiozontally with an initial speed of 15ms - 1

neglecting air resistance.The time taken by the

https://dl.doubtnut.com/l/_CSfurXBdUw5G
https://dl.doubtnut.com/l/_smwtVZbX1to6


stone to reach the ground in seconds is

g = 9.8ms2

A. 5

B. 10

C. 1

D. 5

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_smwtVZbX1to6


37. A hiker stands on the edge of a cli� 490m

above the ground and throwns a stone

horiozontally with an initial speed of 15ms - 1

neglecting air resistance.The speed with which

it hits the ground in ms - 1 is g = 9.8ms2

A. 9.8

B. 99

C. 4.9

D. 49

Answer: B

( )

https://dl.doubtnut.com/l/_7GNkiYw0XIPZ


Watch Video Solution

38. The direction of a projectile at a certain

instant is inclined at an angle ∝  to the

horizontal , after t second, it is inclined at an

angle β. Prove that the horizontal component

of the velocity of the projectile is 
gt

tan ∝ - tanβ
.

A. 
g

tanα - tanβ

B. 
gt

tanα - tanβ

C. 
t

(tanα - tanβ)

https://dl.doubtnut.com/l/_7GNkiYw0XIPZ
https://dl.doubtnut.com/l/_4jGle97ydyQm


D. 
gt

tanα + tanβ

Answer: B

Watch Video Solution

39. Two bodies are projected from the same

point with same speed in the directions

making an angle α1 and α2 with the horizontal

and strike at same point in the horizontal

plane through a point of projection. If t1 and 

t2 are their time of �ights.Then 
t21 - t22

t21 + t22

https://dl.doubtnut.com/l/_4jGle97ydyQm
https://dl.doubtnut.com/l/_LiWbtHsiQ8yB


A. 
tan α1 - α2

tan α1 + α2

B. 
sin α1 + α2

sin α1 - α2

C. 
sin α1 - α2

sin α1 + α2

D. 
sin2 α1 - α2

sin2 α1 + α2

Answer: C

Watch Video Solution

( )
( )
( )
( )
( )
( )
( )
( )

https://dl.doubtnut.com/l/_LiWbtHsiQ8yB


40. At high altitude , a body explodes at rest

into two equal fragments with one fragment

receiving horizontal velocity of 10m /s. Time

taken by the two radius vectors connecting of

explosion to fragments to make 90 ∘  is

A. 1s

B. 2s

C. 1.5s

D. 1.7s

Answer: A

https://dl.doubtnut.com/l/_NysVV50zJl6G


Watch Video Solution

41. At a certain height a shell at rest explodes

into two equal fragments one of the

fragments receives a horizontal velocity u.The

time interval after which the velocity vectors

will be inclined at 120 ∘  to each other is

A. 
u

√3g

B. 
√3u

g

C. 2
u

√3u

https://dl.doubtnut.com/l/_NysVV50zJl6G
https://dl.doubtnut.com/l/_nXWxpWwNUvR6


D. 
u

2√3g

Answer: A

Watch Video Solution

42. A bomb is rest at the summit of a cli�

breaks into two equal fragments.One of the

fragments attains a horizontal velocity of

20√3ms - 1.The horizontal distance between

the two fragments, when their displacement

https://dl.doubtnut.com/l/_nXWxpWwNUvR6
https://dl.doubtnut.com/l/_odH5EHLETaxW


vectors is inclined at 60 ∘  relative to each

other is g = 10ms - 2

A. 40√3

B. 80√3

C. 120√3

D. 480√3

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_odH5EHLETaxW


43. An object in projected up the inclined at

the angle shown in the �gure with an initial

velocity of 30ms - 1.The distance x up the

incline at with the object lands is 

A. 600m

B. 104m

C. 60m

https://dl.doubtnut.com/l/_qqXvU7hoPOZe


D. 208m

Answer: C

Watch Video Solution

44. A projectile is �red with a velocity u at

right angles to the slope, which is inclined at

an angle θ with the horizontal. Derive an

expression for the distance R to the point of

impact. 

.

https://dl.doubtnut.com/l/_qqXvU7hoPOZe
https://dl.doubtnut.com/l/_N3OukCJhNbdY


A. 
2u
g

tanθ

B. 
2u
g

secθ

C. 
u2

g
tan2θ

D. 
2u
g

tanθsecθ

Answer: A

Watch Video Solution

45. In the time taken by the projectile to reach

from A to B is t. Then the distance AB is equal

https://dl.doubtnut.com/l/_N3OukCJhNbdY
https://dl.doubtnut.com/l/_Zo1beRMLF9au


to. 

.

A. 
ut

√3

B. √3u
t
2

C. √3ut

D. 2ut

Answer: A

https://dl.doubtnut.com/l/_Zo1beRMLF9au


Watch Video Solution

46. A particle moves on a circle of radius r with

centripetal acceleration as function of time as

ac = k2rt2, where k is a positive constant. Find

the following quantities as function of time at

an instant : 

(a) The speed of the particle 

(b) The tangential acceleration of the particle 

( c) The resultant acceleration, and 

(d) Angle made by the resultant with

tangential direction.

https://dl.doubtnut.com/l/_Zo1beRMLF9au
https://dl.doubtnut.com/l/_asYMW6Np8Y3O


A. kt2

B. kr

C. kr√k2t4 + 1

D. kr√k2t2 - 1

Answer: C

Watch Video Solution

47. A particle moves in a circular path such

that its speed v varies with distance s as 

v = ∝ √s , where ∝  is a positive constant.

https://dl.doubtnut.com/l/_asYMW6Np8Y3O
https://dl.doubtnut.com/l/_PU7F5NxLC7lE


Find the acceleration of the particle after

traversing a distance s.

A. α2 1
4 -

S2

R2

B. α2 1
4 +

S2

R2

C. α
1
4 +

S2

R2

D. α2 1
4 +

S2

R2

Answer: B

Watch Video Solution

√
√

√
√

https://dl.doubtnut.com/l/_PU7F5NxLC7lE


48. A particle moves in a circle of radius 20 cm.

Its linear speed is given by v=2t, where t is in

second and v in metre/ second. Find the radial

and tangential acceleration at t=3s.

A. onlya, b, c are correct

B. onlya, b, d are correct

C. onlya, c, d are correct

D. alla, b, c, d are correct

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nwe5ZIdiPoY1


NCERT BASED QUES. SINGLE ANS.

1. the angle between the vectors î + ĵ  and 

ĵ + k̂  is

A. 45 ∘

B. 90 ∘

C. -45 ∘

D. 180 ∘

( )
( )

https://dl.doubtnut.com/l/_nwe5ZIdiPoY1
https://dl.doubtnut.com/l/_0Sb9X4lnzPtB


Answer: B

Watch Video Solution

2. Which one of the following statements is

true?

A. A scalar quantity is the one that is

conserved in a process

B. A scalar quantity is the one that can

never take negative values

https://dl.doubtnut.com/l/_0Sb9X4lnzPtB
https://dl.doubtnut.com/l/_QIlBNExJSjIw


C. A scalar quantity is the one that does

not vary from one point to another in

space.

D. A scalar quantity has the same value for

observes with di�erent orientations of

the axes.

Answer: D

Watch Video Solution

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


3. Figure shows the orientation of two vectors

u and vin the XY plane.  

if→u = aî + bĵ and →v = pî + qĵ  

which of the following is correct? 

https://dl.doubtnut.com/l/_6GUiTYB0eid3


A. a and p are positive while b and q are

negative

B. a, p and b are positive while q is negative

C. a, q and b are positive while p is negative

D. a, b, q and q are all positive

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6GUiTYB0eid3


4. The component of a vector r along X-axis

will have maximum value if

A. →r  is along positive Y-axis

B. →r  is along positive X-axis

C. →r  makes an angle of 45 ∘  with the X-axis

D. →r  is along negitive Y-axis

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_g4tFWG6XeU7C
https://dl.doubtnut.com/l/_2rzkzls9ZUV1


5. The range of a projectile �red at an angle of

15 ∘  is 50 m. If it is �red with the same speed

at an angle of 45 ∘  its range will be

A. 60m

B. 71m

C. 100m

D. 141m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2rzkzls9ZUV1
https://dl.doubtnut.com/l/_skbMTkaB65MA


6. Pick out the only vector quantity in the

following list : temperature, pressure, impulse,

time, power. Total path-length, energy.

Gravitational potential, coe�cient of friction,

charge,

A. Impulse, pressure and area

B. Impulse an area

C. Area and gravitational potential

D. Impulse and pressure

Answer: B

https://dl.doubtnut.com/l/_skbMTkaB65MA


Watch Video Solution

7. In a two dimensional motion,instantaneous

speed v0 is a positive constant.Then which of

the following are necessarily true?

A. The average velocity is not zero at any

time

B. Average acceleration must always vanish.

C. Displacements in equal time intervals

are equal

https://dl.doubtnut.com/l/_skbMTkaB65MA
https://dl.doubtnut.com/l/_q5BZuWyHvuHZ


D. Equal path lengths are traversed in

equal intervals.

Answer: D

Watch Video Solution

8. In a two dimensional motion, instantaneous

speed v0 is a positive constant. Then which of

the following are neccessarily true?

A. The acceleration of th particle is zero

https://dl.doubtnut.com/l/_q5BZuWyHvuHZ
https://dl.doubtnut.com/l/_9BUhUPMpiH8n


B. The acceleration of th particle is

bounded.

C. The acceleration of th particle is

necessarly in the plane of motion.

D. The particle must be undergoing a

uniform circular motion

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_9BUhUPMpiH8n


NCERT BASED QUES. MORE THAN ONE OPTION

1. Three vectors 
→
A,

→
B and 

→
C add up to zero.Find

which is false.

A. 
→
A ×

→
B ×

→
C is not zero unless 

→
B,

→
C are

parallel

B. 
→
A ×

→
B .

→
C is not zero unless 

→
B,

→
C are

parallel

C. If 
→
A,

→
B,

→
C de�ne a plane, 

→
A ×

→
B ×

→
C is in

that plane

( )

( )

( )

https://dl.doubtnut.com/l/_0H62ZQEvJvmh


D. 
→
A ×

→
B .

→
C =

→
A

→
B

→
C → C2 = A2 + B2

Answer: B::D

Watch Video Solution

( ) | | | || |

2. It is found that |A + B| = |A|,This necessarily

implies.

A. 
→
B = 0

B. 
→
A,

→
B are antiparallel

C. 
→
A,

→
B are perpendicular

https://dl.doubtnut.com/l/_0H62ZQEvJvmh
https://dl.doubtnut.com/l/_inspVRNWRKrX


D. 
→
A,

→
B ≤ 0.

Answer: A::B

Watch Video Solution

3. Two particles are projected in air with speed

v0 at angles θ1 and θ2 (both acute) to the

horizontal,respectively.If the height reached by

the �rst particle greater than that of the

second,then thick the right choices

A. angle of projection:θ1 > θ2

https://dl.doubtnut.com/l/_inspVRNWRKrX
https://dl.doubtnut.com/l/_bU2f955rU4nS


B. time of �ight:T2 > T1

C. horizontal range:R1 > R2

D. total energy : U1 > U2

Answer: A::B::C

Watch Video Solution

4. A particle slides down a frictionless paraboli

y = x2  track (A - B - C) starting from rest at

point A.Point B is at the vertex of parabola

and point C is at a height less than that of

( )

https://dl.doubtnut.com/l/_bU2f955rU4nS
https://dl.doubtnut.com/l/_1ZQ4S1SezfMc


point A.After C,the particle moves freely in air

as a projectile. If the particle reaches highest

point at P,then  

A. KE at P = KE at B

B. height at P=height at A

C. total energy at P=total energy at A

https://dl.doubtnut.com/l/_1ZQ4S1SezfMc


D. time of travel from A to B =time of travel

from B to P

Answer: C

Watch Video Solution

5. Following are four di�erent relations about

displacement, velocity and acceleration for the

motion of a particle in general. Choose the

incorrect one (s)

https://dl.doubtnut.com/l/_1ZQ4S1SezfMc
https://dl.doubtnut.com/l/_l4IVqvzluuLB


A. vav =
1
2

v t1 - v t2

B. vav =
r t2 - r t1

t2 - t1

C. r =
1
2

v t2 - v t1t t2 - t1

D. aav =
v t2 - v t1

t2 - t1

Answer: C

Watch Video Solution

[ ( ) ( )]
( ) ( )

( ( ) ( ) )
( ) ( )

6. For a particle performing uniform circular

motion, choose the incorrect statement form

https://dl.doubtnut.com/l/_l4IVqvzluuLB
https://dl.doubtnut.com/l/_zhl8v0995088


the following.

A. Magnitude of particle velocity (speed)

remains constant

B. Particle velocity remains directed

perpendicular to radius vector.

C. Direction of acceleration keeps changing

as particles moves

D. Angular momentum is constant in

magnitude but direction keeps

changing.

https://dl.doubtnut.com/l/_zhl8v0995088


NCERT BASED QUES. PASSAGE

Answer: A::B::C

Watch Video Solution

1. A cricket �elder can throw the cricket ball

with a speed v0.If the throws the ball while

running with speed u at an angle θ to the

horizontal. 

The e�ective angle to the horizontal at which

https://dl.doubtnut.com/l/_zhl8v0995088
https://dl.doubtnut.com/l/_fdpDIyV8PP8x


the ball is projected in air as seen by a spector

is

A. θ = tan - 1
v0sinθ

u + v0cosθ

B. θ = tan - 1
v0cosθ

u + v0sinθ

C. θ = cot - 1
v0cosθ

u + v0sinθ

D. θ = cot - 1
v0cosθ

u + v0sinθ

Answer: A

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_fdpDIyV8PP8x


2. A cricket �elder can throw the cricket ball

with a speed v0. If he throws the ball while

running with speed (u) at angle θ to the

horizontal, �nd 

(b) what will be time of �ight ? 

(c ) what is the distance (horizontal range)

form the point of projection at which the ball

will land ? 

(d) �nd θ at which he should throw the ball

that would maxmise the horizontal range

range as found in (c ). 

https://dl.doubtnut.com/l/_fdpDIyV8PP8x
https://dl.doubtnut.com/l/_QH0P2A7o1PHW


(e) how does θ for maximum range change if 

u > v0, u = v0, t ̲v0 ?  

(f) how does θ in (e) compare with that for `

u=0 (i.e., 45^@) ?

A. T =
2v0

g

B. T =
2 u + v0sinθ

g

C. T =
2v0sinθ

g

D. T =
2u
g

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_QH0P2A7o1PHW


3. A cricket �elder can throw the cricket ball

with a speed v0. If he throws the ball while

running with speed (u) at angle θ to the

horizontal, �nd 

(b) what will be time of �ight ? 

(c ) what is the distance (horizontal range)

form the point of projection at which the ball

will land ? 

(d) �nd θ at which he should throw the ball

that would maxmise the horizontal range

range as found in (c ). 

https://dl.doubtnut.com/l/_QH0P2A7o1PHW
https://dl.doubtnut.com/l/_cG13kNDv4R0W


(e) how does θ for maximum range change if 

u > v0, u = v0, t ̲v0 ?  

(f) how does θ in (e) compare with that for `

u=0 (i.e., 45^@) ?

A. R =
v0

g
usin2θ + v0sinθ

B. R =
v0

g
2usinθ + v0sin2θ

C. R =
v0

g
usinθ + v0sinθ

D. R =
v2

0sin2θ

g

Answer: B

Watch Video Solution

[ ]

[ ]

[ ]

https://dl.doubtnut.com/l/_cG13kNDv4R0W


4. A cricket �elder can throw the cricket ball

with a speed v0. If he throws the ball while

running with speed (u) at angle θ to the

horizontal, �nd 

(b) what will be time of �ight ? 

(c ) what is the distance (horizontal range)

form the point of projection at which the ball

will land ? 

(d) �nd θ at which he should throw the ball

that would maxmise the horizontal range

range as found in (c ). 

https://dl.doubtnut.com/l/_cG13kNDv4R0W
https://dl.doubtnut.com/l/_g9cNE9SWrxf1


(e) how does θ for maximum range change if 

u > v0, u = v0, t ̲v0 ?  

(f) how does θ in (e) compare with that for `

u=0 (i.e., 45^@) ?

A. θmax = cos - 1

-u + u2 + 8v2
0

4v0

B. θmax = cos - 1

u + u2 + 8v2
0

4v0

C. θmax = cos - 1

-u + u2 - 8v2
0

4v0

[ √ ]
[ √ ]
[ √ ]

https://dl.doubtnut.com/l/_g9cNE9SWrxf1


D. θmax = cos - 1

-u + u2 - 4v2
0

4v0

Answer: A

Watch Video Solution

[ √ ]

5. A cricket �elder can throw the cricket ball

with a speed v0. If he throws the ball while

running with speed (u) at angle θ to the

horizontal, �nd 

(b) what will be time of �ight ? 

https://dl.doubtnut.com/l/_g9cNE9SWrxf1
https://dl.doubtnut.com/l/_sV4v4A5qmLdT


(c ) what is the distance (horizontal range)

form the point of projection at which the ball

will land ? 

(d) �nd θ at which he should throw the ball

that would maxmise the horizontal range

range as found in (c ). 

(e) how does θ for maximum range change if 

u > v0, u = v0, t ̲v0 ?  

(f) how does θ in (e) compare with that for `

u=0 (i.e., 45^@) ?

A. 
π
2

B. 0

https://dl.doubtnut.com/l/_sV4v4A5qmLdT


C. 
π
3

D. 
π
4

Answer: A

Watch Video Solution

6. A cricket �elder can throw the cricket ball

with a speed v0. If he throws the ball while

running with speed (u) at angle θ to the

horizontal, �nd 

(b) what will be time of �ight ? 

https://dl.doubtnut.com/l/_sV4v4A5qmLdT
https://dl.doubtnut.com/l/_CBEMlMubtHJu


(c ) what is the distance (horizontal range)

form the point of projection at which the ball

will land ? 

(d) �nd θ at which he should throw the ball

that would maxmise the horizontal range

range as found in (c ). 

(e) how does θ for maximum range change if 

u > v0, u = v0, t ̲v0 ?  

(f) how does θ in (e) compare with that for `

u=0 (i.e., 45^@) ?

A. 
π
2

B. 0

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


C. 
π
3

D. 
π
4

Answer: C

Watch Video Solution

7. A cricket �elder can throw the cricket ball

with a speed v0.If the throws the ball while

running with speed u at an angle θ to the

horizontal. 

https://dl.doubtnut.com/l/_CBEMlMubtHJu
https://dl.doubtnut.com/l/_T1rMPvEX4ptL


The θmax  for which maximum range change if 

u < < v0 is

A. 
π
2

B. 0

C. 
π
3

D. 
π
4

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_T1rMPvEX4ptL


8. A cricket �elder can throw the cricket ball

with a speed v0. If he throws the ball while

running with speed (u) at angle θ to the

horizontal, �nd 

(b) what will be time of �ight ? 

(c ) what is the distance (horizontal range)

form the point of projection at which the ball

will land ? 

(d) �nd θ at which he should throw the ball

that would maxmise the horizontal range

range as found in (c ). 

(e) how does θ for maximum range change if 

https://dl.doubtnut.com/l/_CFylg2dXg9nA


u > v0, u = v0, t ̲v0 ?  

(f) how does θ in (e) compare with that for `

u=0 (i.e., 45^@) ?

A. 
π
2

B. 0

C. 
π
3

D. 
π
4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_CFylg2dXg9nA


Level -V Single answer

1. An aeroplne A is �ying horizontally due east

at a speed of 400km /hr.Passengers in A,

observe another aeroplane B moving

perpendicular to direction of motion of A

.Aeroplane B is actually moving in a direction 

30 ∘  north of east in the same horizontal

plane as shown in the �gure.Determine the

https://dl.doubtnut.com/l/_vv6LbmlJddn4


velocity of B  

A. 400√3î + 400√3ĵ

B. 400î +
400

√3
ĵ

C. 400î + 400ĵ

D. 
400

√3
î + 400ĵ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vv6LbmlJddn4


2. A boat moves relative to water with a

velocity v which is n times less than the river

�ow velocity u. At what angle to the stream

direction must the boat move to minimize

drifting ?

A. θ = sin - 1 v
u

from normal direction

B. θ = cos - 1 v
u

from normal direction

C. θ = tan - 1 v
u

from normal direction

( )
( )
( )

https://dl.doubtnut.com/l/_vv6LbmlJddn4
https://dl.doubtnut.com/l/_VmPahVKqGs3y


D. θ = sin - 1 u
v

from normal direction

Answer: A

Watch Video Solution

( )

3. A man wishes to cross a river �owing with

velocity u swims at an angle θ with the river

�ow.If the man swims with speed vand if the

width of the river is d, then the drift travelled

by him is

https://dl.doubtnut.com/l/_VmPahVKqGs3y
https://dl.doubtnut.com/l/_SFSezhG5Ktyj


A. (u + vcosθ)
d

vsinθ

B. (u - vcosθ)
d

vsinθ

C. (u - vcosθ)
d

vcosθ

D. (u + vcosθ)
d

vcosθ

Answer: A

Watch Video Solution

4. A boat moves relative to water with a

velocity which is n = 2.0 times less than the

river �ow velocity. At what angle to the stream

https://dl.doubtnut.com/l/_SFSezhG5Ktyj
https://dl.doubtnut.com/l/_LdHy9crbBObU


direction must the boat move to minimize

drifting?

A. 45 ∘

B. 60 ∘

C. 120 ∘

D. 90 ∘

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LdHy9crbBObU


5. Two bodies were thrown simultaneously

from the same point, one, straight up, and the

other, at an angle of θ = 60 ∘  to the

horizontal. The initial velocity of each body is

equal to v0 = 25m /s. Neglecting the air drag,

�nd the distance between the bodies t = 1.70s

later.

A. 20m

B. 18m

C. 22m

https://dl.doubtnut.com/l/_NBcPwFJXIS8D


D. 24m

Answer: C

Watch Video Solution

6. A sailor in a boat, which is going due east

with a speed of 8m /s observes that a

submarine is heading towards north at a

speed of 12m /s and sinking at a rate of 2m /s

.The commander of submarine observes a

helicopter ascending at a rate of 5m /s and

https://dl.doubtnut.com/l/_NBcPwFJXIS8D
https://dl.doubtnut.com/l/_qTUKj7baUCbZ


heading towards west with 4m /s.Find the

speed of the helicopter with respect to boat.

A. 10m /s

B. 11m /s

C. 12m /s

D. 13m /s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qTUKj7baUCbZ


7. Consider a collection of a large number of

particles each with speed v in a plane.The

direction of velocity is randomly distributed in

the collection.The magnitude of the average

relative velocity of a particle with velocities of

all other particles is

A. > v

B. < v

C. = v

D. none of these

https://dl.doubtnut.com/l/_Gvz15mDIZiqZ


Answer: A

Watch Video Solution

8. A man in a row boat must get from point A

to point B on the opposite bank of the river

(see �gure).The distance BC = a.The width of

the river AC = b.At what minimum speed u

relative to the still water should the boat

travel to reach the point B?The velocity of �ow

https://dl.doubtnut.com/l/_Gvz15mDIZiqZ
https://dl.doubtnut.com/l/_d5n8a8UzejNF


of the river is v0  

A. 
v0b

√a2 + b2

B. 
v0a

√a2 + b2

C. 
v0b

√2a

https://dl.doubtnut.com/l/_d5n8a8UzejNF


D. 
v0a

√2b

Answer: A

Watch Video Solution

9. A man standing on a road has to hold his

umbrella at 300 with the vertical to keep the

rain away. The throws the umbrella and starts

running at 10 km/h. He �nds that raindrops

are hitting his head vertically. Find the speed

https://dl.doubtnut.com/l/_d5n8a8UzejNF
https://dl.doubtnut.com/l/_u4tcfWZIzR6F


of raindrops with respect to a. the road, b. the

moving man.

A. 12km /hr

B. 14km /hr

C. 16km /hr

D. 18km /hr

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_u4tcfWZIzR6F


10. A motor boat has a speed of 5m /s.At time 

t = 0,its position vector relative to a origin is 

- 11î + 16ĵ m,having the aim of getting as

close as possible to a steamer.At time t = 0,the

steamer is at the point 4î + 36ĵ m and is

moving with constant velocity 10î - 5ĵ m /s

.Find the direction in which the motorboat

must steer

A. 3î + 3ĵ

B. 3î + 4ĵ

C. 4î + 3ĵ

( )

( )
( )

https://dl.doubtnut.com/l/_Te5UknqsCUi9


D. 4î + 4ĵ

Answer: C

Watch Video Solution

11. A river 400m wide is �owing 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. 

(a) Find the time taken by the boat to reach

the opposite bank. 

https://dl.doubtnut.com/l/_Te5UknqsCUi9
https://dl.doubtnut.com/l/_QXY9BNevueih


(b) How far from the point directly opposite to

the starting point does the boat reach the

opposite bank?

A. 40sec, 80m

B. 30sec, 40m

C. 20sec, 20m

D. 35sec, 80m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QXY9BNevueih
https://dl.doubtnut.com/l/_RwWKDhFjEI4S


12. A block of mass m in �oating in a river

�owing with a velocity of 2m /s.A boat is

moving behind the block with a velocity of

5m /s with respect to the block as shown.From

the boat a stone is thrown with a velocity

→v = v1î - vĵ + v3k̂ with respect to the river such

that it hits the block.If v1 : v2 : v3 = 2√3: 2 : 3

then the velocity of the stone with respect to

the ground is g = 10m /s2  ( )

https://dl.doubtnut.com/l/_RwWKDhFjEI4S


A. 10î -
10

√3
ĵ + 5√3k̂

B. 12î -
10

√3
ĵ + 5√3k̂

C. 10î - 10ĵ + 5√3k̂

D. 10√3î -
10

√3
ĵ + 5√3k̂

Answer: B

Watch Video Solution

13. From a point on the ground at a distance a

from the foot of a pole, a ball is thrown at an

https://dl.doubtnut.com/l/_RwWKDhFjEI4S
https://dl.doubtnut.com/l/_P4LpZdZ7GUFy


angle of 45 ∘ , which just touches the top of

the pole and strikes the ground at a distance

of b, on the outer side of it. Find the height of

the pole.

A. 
ab
a - b

B. 
ab

a + b

C. 
2ab
a + b

D. 
ab

a + 2b

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_P4LpZdZ7GUFy


14. A heavy particle is projected with a velocity

at an angle with the horizontal into the

uniform gravitational �eld. The slope of the

trajectory of the particle varies as

A. 

B. 

C. 

https://dl.doubtnut.com/l/_P4LpZdZ7GUFy
https://dl.doubtnut.com/l/_cC1rY02FQFpJ


D. 

Answer: A

Watch Video Solution

15. A �xed morter �res a bomb at an angle of

53 ∘  above the horizontal with a muzzle

velocity of 80ms - 1. A tank is advancing directly

towards the mortar on level ground at a

constant speed of 5m /s. The initial separation

https://dl.doubtnut.com/l/_cC1rY02FQFpJ
https://dl.doubtnut.com/l/_rNcsLxkj6o9L


(at the instant mortar is �red) between the

mortar and tank, so that the tank would be hit

is Takeg = 10ms - 2

A. 662.4m

B. 526.3m

C. 486.6m

D. 678.4m

Answer: D

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_rNcsLxkj6o9L
https://dl.doubtnut.com/l/_srjUMGlFQZ4U


16. The angular elevation of an enemy's

position on a hill 'h' ft height is α.Wha should

be the minimum velocity of the projectile in

order to hit the enemy?

A. u = √gh(cosα + 1)

B. u = √gh(sinα + 1)

C. u = √gh(cossecα + 1)

D. u = √gh(secα + 1)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_srjUMGlFQZ4U


17. Two particles are projected simultaneously

with the same speed v in the same vertical

plane with angles of elevation θ, and 2θ, where

θ < 45 ∘ .At what time will velocities be

parallel?

A. t =
v
g

tan
θ
2

cosec
3θ
2

B. t =
v
g

cos
θ
2

cot
3θ
2

C. t =
v
g

cos
θ
2

tan
3θ
2

D. t =
v
g

cos
θ
2

cosec
3θ
2

https://dl.doubtnut.com/l/_srjUMGlFQZ4U
https://dl.doubtnut.com/l/_nmuimp3ZFmxz


Answer: D

Watch Video Solution

18. Figure shows a sphere moving in a steady

�ow of air in the x-direction on a horizontal

plane.The air stream exerts an essentially

constant acceleration 1.8m / sec2 on the sphere

in the x-direction.If at t = 0 the sphere is

moving as shown in �gure, determine the time

https://dl.doubtnut.com/l/_nmuimp3ZFmxz
https://dl.doubtnut.com/l/_R3SqZdGMj1Fq


t required for the sphere to cross the y-axis

again. 

A. 1/3sec

B. 2/3sec

C. 4/3sec

D. 5/3sec

https://dl.doubtnut.com/l/_R3SqZdGMj1Fq


Answer: D

Watch Video Solution

19. A very broad elevator is going up vertically

with a constant acceleration of 2m /s2. At the

instant when its velocity is 4m /s a ball is

projected form the �oor of the lift with a

speed of 4m /s relative to the �oor at an

elevation of 30 ∘ . Time taken by the ball to

return the �oor is g = 10ms2( )

https://dl.doubtnut.com/l/_R3SqZdGMj1Fq
https://dl.doubtnut.com/l/_ywxIZnqNig0O


A. 
1
2
s

B. 
1
3
s

C. 
1
4
s

D. 1s

Answer: B

Watch Video Solution

20. A boy throws a ball upward with velocity

v0 = 20m /s. The wind imparts a horizontal

acceleration of 4m /s2 to the left. The angle θ

https://dl.doubtnut.com/l/_ywxIZnqNig0O
https://dl.doubtnut.com/l/_PgW3kgNOqnYz


at which the ball must be thrown so that the

ball returns to the boy's hand is :

g = 10ms - 2

A. tan - 1(1.2)

B. tan - 1(0.2)

C. tan - 1(2)

D. tan - 1(0.4)

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_PgW3kgNOqnYz
https://dl.doubtnut.com/l/_FHL2g6j9EKwU


21. A particle is projected from an inclined

plane OP1 from A with velocity v1 = 8ms - 1 at

an angle 60 ∘  with horizontal. An another

particle is projected at the same instant from

B with velocity v2 = 16ms - 1 and perpendicular

to the plane OP2 as shown in �gure. After time

10 √3  s there separation was minimum and

found to be 70m. Then �nd distance AB. 

( )

https://dl.doubtnut.com/l/_FHL2g6j9EKwU


A. 250m

B. 500m

C. 750m

D. 1000m

Answer: A

Watch Video Solution

22. A particle is projected with a certain

velocity at an angle ∝  above the horizontal

from the foot of an inclined plane of

https://dl.doubtnut.com/l/_FHL2g6j9EKwU
https://dl.doubtnut.com/l/_DrRMF7ObN6ll


inclination 30 ∘ . If the particle strikes the

plane normally, then ∝  is equal to.

A. 30 ∘ + tan - 1 1

2√3

B. 30 ∘ + tan - 1
√3

2

C. 60 ∘

D. 30 ∘ + tan - 1 2√3

Answer: B

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_DrRMF7ObN6ll
https://dl.doubtnut.com/l/_KM7iWfxMqZoX


23. A particle is projected at an angle 60 ∘  with

speed 10 √3 m /s, from the point A, as shown

in the �gure. At the same time the wedge is

made to move with speed 10 √3 m /s towards

right as shown in the �gure. Then the time

after which particle will strike with wedge is 

A. 2s

B. 2√3s

C. 
4

√3
s

( )

( )

https://dl.doubtnut.com/l/_KM7iWfxMqZoX


D. none of these

Answer: A

Watch Video Solution

24. A particle is projected from a point A with

velocity u√2 at an angle of 45 ∘  with

horizontal as shown in the �gure. It strikes the

plane BC at right angles. The velocity of the

https://dl.doubtnut.com/l/_KM7iWfxMqZoX
https://dl.doubtnut.com/l/_HEEF7kRz35AJ


particle at the time of collision is 

A. 
√3u

2

B. 
u
2

C. 
2u

√3

D. u

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HEEF7kRz35AJ


25. A particle is dropped from point P at time t

= 0. At the same time another particle is

thrown from point O as shown in the �gure

and it collides with the particle P. Acceleration

due to gravity is along the negative y-axis. If

the two particles collide 2 s after they start,

�nd the initial velocity v0 of the particle which

was projected from O. Point O is not

https://dl.doubtnut.com/l/_HEEF7kRz35AJ
https://dl.doubtnut.com/l/_RVBzHUPiFRMo


necessarily on ground. 

A. √6m /s - 1, θ = tan - 1(1) with X-axis

B. √26m /s - 1, θ = tan - 1(5) with X-axis

C. √2m /s - 1, θ = tan - 1(2) with X-axis

D. √13m /s - 1, θ = tan - 1(4) with X-axis

Answer: B

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


Watch Video Solution

26. Shots are �red simultaneously from the

top and bottom of a vertical cli� with the

elevation α = 30 ∘ , beta = 60 ∘ , respectively.

The shots strike an object simultaneously at

the same point. If a = 10 √3  m is the

horizontal distance of the object from the cli�,

( )

https://dl.doubtnut.com/l/_RVBzHUPiFRMo
https://dl.doubtnut.com/l/_v8jH4sD4A3fH


then the height h of the cli� is 

A. 
a(cotα - cotβ)

cotαcotβ

B. a(sinβ - tanα)

C. 
atanα
tanβ

D. a(cotα - cotβ)

https://dl.doubtnut.com/l/_v8jH4sD4A3fH


Answer: A

Watch Video Solution

27. Two projectiles are projected

simultaneously from two towers as shwon in

�gure. If the projectiles collide in the air, then

https://dl.doubtnut.com/l/_v8jH4sD4A3fH
https://dl.doubtnut.com/l/_rdxEiQaFiOL9


�nd the distance "s" between the towers. 

A. 10m

B. 20m

C. 30m

D. 40m

Answer: B

https://dl.doubtnut.com/l/_rdxEiQaFiOL9


Watch Video Solution

28. In the �gure shown, the two projectiles are

�red simultaneously. The minimum distance

between them during their �ight is 

A. 20m

B. 10√3m

https://dl.doubtnut.com/l/_rdxEiQaFiOL9
https://dl.doubtnut.com/l/_noGDyfabgTBU


C. 10m

D. zero

Answer: B

Watch Video Solution

29. Two particles A and B are projected

simultaneously in the directins shown in �gure

with velocities vA = 20m /s and vB = 10m /s

respectively. They collide in air after 
1
2

 s. Find 

(a) the angle θ  

https://dl.doubtnut.com/l/_noGDyfabgTBU
https://dl.doubtnut.com/l/_xHHDjvNs3JZM


(b) the distance x. 

 .

A. 2√3m

B. 3√3m

C. 4√3m

D. 5√3m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_xHHDjvNs3JZM


30. A particle starts from the origin of

coordinates at time t = 0 and moves in the xy

plane with a constant acceleration α in the y-

direction. Its equation of motion is y = βx2. Its

velocity component in the x-direction is

A. Variable

B. 
2α
β

C. 
α
2β

D. 
α
2β

√

√

https://dl.doubtnut.com/l/_is4L1lsu2GTW


Answer: D

Watch Video Solution

31. Motion of a particle is governed by

following relations

y =
x
α

, Vx = b - ct. (a, b, care + veconst)  

The displacement (S) verson from (t) graph os

A. 

https://dl.doubtnut.com/l/_is4L1lsu2GTW
https://dl.doubtnut.com/l/_EijS6qnLeMCX


Level -V Multi answer

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_EijS6qnLeMCX
https://dl.doubtnut.com/l/_qeBlDVLfEgah


1. At that instant a motor bike starts from rest

in a given direction, a car overtakes the motor

bike, both moving in the same direction.The

speed time graphs for motor bike and car are

represented by OAB and CD respectively.Then  

A. at t = 18s the motor bike and car are 

180m apart.

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


B. at t = 18s the motor bike and car are 

720m apart.

C. the relative distance between motor bike

and car reduce to zero at t = 27s and

both are 1080m far from origin

D. the relative distance between motor bike

and car always remains same.

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_qeBlDVLfEgah
https://dl.doubtnut.com/l/_rlsn7p4MgZ23


2. 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 α 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 α. Assume the velocity of the boat

relative to water to be constant and the same

https://dl.doubtnut.com/l/_rlsn7p4MgZ23


magnitude in both cases. 

A. The width of the river is 300m

B. The width of the river is 200m

C. The rowing velocity is 20m / min

D. The rowing velocity is 30m / min

https://dl.doubtnut.com/l/_rlsn7p4MgZ23


Answer: B::C

Watch Video Solution

3. A motor boat is to reach at a point 30 ∘

upstream on the outer side of a river �owing

with velocity 5ms - 1. The velocity of motor boat

with respect to water is 5 √3 ms - 1. The driver( )

https://dl.doubtnut.com/l/_rlsn7p4MgZ23
https://dl.doubtnut.com/l/_uYCJlqnr1CDr


should steer the boat at an angle. 

A. 30 ∘  up w.r.t the line of destination from

the starting point

B. 60 ∘up w.r.t normal to the bank

C. 150 ∘  w.r.t stream direction

D. none of these

https://dl.doubtnut.com/l/_uYCJlqnr1CDr


Answer: A::B::C

Watch Video Solution

4. A car is moving rectilinearly on a horizontal

path with acceleration a0.A person sitting

inside the car observes that an insect S is

crawling up the screen with an acceleration

a.If θ is the inclination of the wind screen with

the horizontal, then the acceleration of the

insect.

https://dl.doubtnut.com/l/_uYCJlqnr1CDr
https://dl.doubtnut.com/l/_pJV3z2DSCvsQ


A. perpendicular to screen is a0tanθ

B. perpendicular to screen is a0sinθ

C. along the horizontal is a0 - acosθ

D. parallel to screen is a + a0cosθ

Answer: B::C

Watch Video Solution

5. Three particles A, B and C and situated at

the vertices of an equilateral triangle ABC of

side of length l at time t = 0,Each of the

https://dl.doubtnut.com/l/_pJV3z2DSCvsQ
https://dl.doubtnut.com/l/_AcIZ17RutoEm


particles move with constant speed u. A always

has its velocity along AB, B along BC and C

along CA.  

A. The time after which they meet is 
2l
3u

B. Total distance travelled by each particle

before they meet is 
2l
3

https://dl.doubtnut.com/l/_AcIZ17RutoEm


C. Average velocity during the motion is

√3u

2

D. Relative velocity of apporach between

any two particles is 
3u
2

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

Watch Video Solution

6. A man crosses a river in a boat. If he cross

the river in minimum time he takes 10 min

https://dl.doubtnut.com/l/_AcIZ17RutoEm
https://dl.doubtnut.com/l/_oOGDp0OKDWVx


with a drift 120m.  If he crosses the river taking

shortest path, he takes 12.5 min ,  �nd  

(a) width of the river 

(b) velocity of the boat with respect to water 

(c) speed of the current

A. width of the river is 200m

B. velocity of the boat with respect to

water 12m / min

C. speed of the current 20m / min

D. velocity of the boat with respect to

water 20m / min

https://dl.doubtnut.com/l/_oOGDp0OKDWVx


Answer: A::D

Watch Video Solution

7. The coordinate of a particle moving in a

plane are given by

x(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

https://dl.doubtnut.com/l/_oOGDp0OKDWVx
https://dl.doubtnut.com/l/_K89Ao9IPOLmf


B. The velocity and acceleration of the

particle are normal to each other at

t =
π
2p

C. The acceleration of the particle is always

directed towards a �xed position

D. The distance travelled by the particle in

time internal t = 0 to t =
π
2p

 is a

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_K89Ao9IPOLmf
https://dl.doubtnut.com/l/_Q9H3QehBVbOC


8. Trajectories of two projectiles are shown in

�gure.Let T1 and T2 be the time periods and 

u1 and u2 their speeds of projection.Then  

A. T2 > T1

B. T1 = T2

C. u1 > u2

https://dl.doubtnut.com/l/_Q9H3QehBVbOC


D. u1 < u2

Answer: B::D

Watch Video Solution

9. In a projectile motion let vx and vy 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 t.Then

https://dl.doubtnut.com/l/_Q9H3QehBVbOC
https://dl.doubtnut.com/l/_TpoIutQfPrYz


A. vy - t graph is a straight line with

negative slope and positive intercept

B. x - tgraph is a straight line passing

through origin

C. y - t graph is a straight line passing

through origin

D. ux - t graph is a straight line

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_TpoIutQfPrYz
https://dl.doubtnut.com/l/_ZRmlHxYup0yA


10. Two particles are projected from ground

with same intial velocities at angles 60 ∘  and 

30 ∘  (with horizontal). Let R1 and R2 be their

horizontal ranges, H1 and H2 their maximum

heights and T1 and T2 are the time of

�ights.Then

A. 
H1

R1
>
H2

R2

B. 
H1

R1
<
H2

R2

C. 
H1

T1
>
H2

T2

D. 
H1

T1
<
H2

T2

https://dl.doubtnut.com/l/_ZRmlHxYup0yA


Answer: A::C

Watch Video Solution

11. A particle is projected from the ground with

velocity u at angle θ with horizontal.The

horizontal range,maximum height and time of

�ight are R, H and T respectively.Now keeping 

u as �xed, θ is varied from 30 ∘  to 60 ∘ .Then

A. R will �rst increase.H will increase and T

will decrease

https://dl.doubtnut.com/l/_ZRmlHxYup0yA
https://dl.doubtnut.com/l/_AnaYRK6oGWxX


B. R will �rst increase.than decrease while 

H and T both will increase

C. R will decrease while H and T will

increase

D. R will increase while H and T will

decrease

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AnaYRK6oGWxX


12. Two projectiles A and B are �red

simultaneously as shown in �gure. They collide

in air at point at time t.Then  

A. t u1cosθ1 - u2cosθ2 = 20

B. t u1sinθ1 - u2sinθ2 = 10

( )
( )

https://dl.doubtnut.com/l/_WcUnc8lIJ59f


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

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

Answer: B

Watch Video Solution

13. Suppose in the absence of air resistance,

R = OB, H + AC, t1 = tOA and t2 = tAB.If air

resistance is taken into consideration and the

corresponding values are R′ , H′ , T1′  and t2

https://dl.doubtnut.com/l/_WcUnc8lIJ59f
https://dl.doubtnut.com/l/_iMGWZ2RLZHVt


then 

A. R′ < R, H′ < H, t1′ > t1 and t2′ > t2

B. R′ < R, H′ < H, t1′ > t1 and t2′ < t2

C. R′ < R, H′ > H, t1′ > t1 and t2′ < t2

D. R′ < R, H′ < H, t1′ < t1 and t2′ > t2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iMGWZ2RLZHVt


14. From an inclined palne two particles P, Q

are projected with same speed at same angle

θ,one up and other down the plane as shown

in �gure.Which of the following statement(s)

is/are correct ? 

A. The particles will collide the plane with

same speed

https://dl.doubtnut.com/l/_iMGWZ2RLZHVt
https://dl.doubtnut.com/l/_SAqDr6Dxlcnr


B. The times of �ight of each particle are

same

C. Both particles strike the plane

perpendicularly

D. The particles will collide in mid air if

projected simultaneuosly and time of

�ight of each particle is less than the

time of collision.

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_SAqDr6Dxlcnr


15. In a projectile motion let tOA = t1 and 

tAB = t2.The horizontal displacement from O

to A is R1 and from A to B is R2.Maximum

height is H and time of �ight is T.If air drag is

to be considered, then choose the correct

alternative(s). 

https://dl.doubtnut.com/l/_SAqDr6Dxlcnr
https://dl.doubtnut.com/l/_MpQdYg83cNGX


A. t1 will decrease while t2 will increase

B. H will increase

C. R1 will decrease while R2 will increase

D. T may increase or decrease

Answer: A::D

Watch Video Solution

16. A projectile is projected from the ground

making an angle of 30 ∘  with the horizontal.Air

https://dl.doubtnut.com/l/_MpQdYg83cNGX
https://dl.doubtnut.com/l/_wvG5kjf2h0A2


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 descent will be greater than

the time of ascent

D. the time of ascent will be greater than

the time of descent

https://dl.doubtnut.com/l/_wvG5kjf2h0A2


Answer: A::D

Watch Video Solution

17. A particle is �red from a point on the

ground with speed u making an angle θ with

the horizontal.Then

A. the radius of curvature of the projectile

at the highest point is 
u2cos2θ

g

https://dl.doubtnut.com/l/_wvG5kjf2h0A2
https://dl.doubtnut.com/l/_k3CGfH4scWyI


B. the radius of curvature of the projectile

at the highest point is 
u2sin2θ

g

C. at the point of projection magnitude of

tangential acceleration is gsinθ

D. at the point of projection magnitude of

tangential acceleration is gcosθ

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_k3CGfH4scWyI


18. A particle is projected from ground with

velocity 40√2m at 45 ∘ .At time t = 2s

A. displacement of particles is 100m

B. vertcal component of velocity is 20m /s

C. velocity makes an angle of tan - 1(2) with

vertical

D. particle is at height of 60m from ground

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

Watch Video Solution

https://dl.doubtnut.com/l/_2GcV15O9u7xw


Level -V Passage

1. A motor cyclist is riding North in still air at

36kmh - 1.The wind starts blowing West ward

with a velocity 18kmh - 1 

The direction of apparent velocity is

A. tan - 1(1 /2) West of North

B. tan - 1(1 /2) North of West

C. tan - 1(1 /2) East of North

D. tan - 1(1 /2) North of East

https://dl.doubtnut.com/l/_2GcV15O9u7xw
https://dl.doubtnut.com/l/_aHAmAHx3MaVP


Answer: A

Watch Video Solution

2. A motor cyclist is riding North in still air at

36kmh - 1.The wind starts blowing West ward

with a velocity 18kmh - 1 

If the wind velocity becomes 36kmh - 1 due

West, then how much more distance the

motor cyclist would cover in 10 min

A. 10km

https://dl.doubtnut.com/l/_aHAmAHx3MaVP
https://dl.doubtnut.com/l/_aQEYAnKwBNCC


B. 1.8km

C. 3.6km

D. 8.5km

Answer: B

Watch Video Solution

3. A river of width a with straight parallel

banks �ows due north with speed u. The

points O and A are on opposite banks and A is

due east of O. Coordinate axes Ox and Oy are

https://dl.doubtnut.com/l/_aQEYAnKwBNCC
https://dl.doubtnut.com/l/_DXKmRI2JO8n5


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

xas : u = x(a - x)
v

a2 .  Find  

(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.

https://dl.doubtnut.com/l/_DXKmRI2JO8n5


A. y =
x
a

-
x2

2a

B. y =
x2

2a
-
x2

3a

C. y =
x2

a -
x3

a2

D. y =
x2

a
-
x3

3a2

Answer: B

Watch Video Solution

4. A river of width a with straight parallel

banks �ows due north with speed u. The

https://dl.doubtnut.com/l/_DXKmRI2JO8n5
https://dl.doubtnut.com/l/_RsDvnHtkAxbJ


points O and A are on opposite banks and A is

due east of O. Coordinate axes Ox and Oy 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

xas : u = x(a - x)
v

a2 .  Find  

(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

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


reaches the opposite bank from the initial

position.

A. 
a
v

B. 
v
a

C. 
2a
v

D. 
2v
a

Answer: A

Watch Video Solution

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


5. A river of width a with straight parallel

banks �ows due north with speed u. The

points O and A are on opposite banks and A is

due east of O. Coordinate axes Ox and Oy 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

xas : u = x(a - x)
v

a2 .  Find  

(a) equation of trajectory of the boat, 

(b) time taken to cross the river, 

(c) absolute velocity of boatman when he

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


reaches the opposite bank, 

(d) the displacement of boatman when he

reaches the opposite bank from the initial

position.

A. west

B. south

C. east

D. north

Answer: C

Watch Video Solution

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


6. A car is moving towards south with a speed

of 20ms - 1. A motorcyclist is moving towards

east with a speed of 15s - 1. At a certain instant,

the motorcyclist is due south of the car and is

at a distance of 50mfrom the car.  

The shortest distance between the

motorcyclist and the car is.

A. 10m

B. 20m

C. 30m

https://dl.doubtnut.com/l/_vKBfeifTSHaM
https://dl.doubtnut.com/l/_BnfIvieb6eOP


D. 40m

Answer: C

Watch Video Solution

7. A car is moving towards south with a speed

of 20ms - 1. A motorcyclist is moving towards

east with a speed of 15ms - 1. At a certain

instant, the motorcyclist is due south of the

car and is at a distance of 50m from the car.  

https://dl.doubtnut.com/l/_BnfIvieb6eOP
https://dl.doubtnut.com/l/_5bKCsIBQGkC5


The time after which they are closest to each

other.

A. 1/3s

B. 8/3s

C. 1/5s

D. 8/5s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_5bKCsIBQGkC5


8. A particle is �red from A in the diagonal

plane of a building of dimension 20m(length) 

×  15m (breadth) ×  12.5m(height), just clears

the roof diagonally & falls on the other side of

the building at B.It is observed that the

particle is travelling at an angle 45 ∘  with the

horizontal when it clears the edges P and Q of

the diagonal. Take g = 10m /s2.  

https://dl.doubtnut.com/l/_Rwz9w1bqncKU


The speed of the particle at point P will be:  

A. 5√10m /s

B. 10√5m /s

C. 5√15m /s

https://dl.doubtnut.com/l/_Rwz9w1bqncKU


D. 5√5m /s

Answer: A

Watch Video Solution

9. A particle is �red from A in the diagonal

plane of a building of dimension 20m(length) 

×  15m (breadth) ×  12.5m(height), just clears

the roof diagonally & falls on the other side of

the building at B.It is observed that the

particle is travelling at an angle 45 ∘  with the

https://dl.doubtnut.com/l/_Rwz9w1bqncKU
https://dl.doubtnut.com/l/_xhOhlow9G7IR


horizontal when it clears the edges P and Q of

the diagonal. Take g = 10m /s2.  

The speed of projection of the particle at A

will be: 

A. 5√10m /s

https://dl.doubtnut.com/l/_xhOhlow9G7IR


B. 10√5m /s

C. 5√15m /s

D. 5√5m /s

Answer: B

Watch Video Solution

10. A particle is �red from A in the diagonal

plane of a building of dimension 20m(length) 

×  15m (breadth) ×  12.5m(height), just clears

the roof diagonally & falls on the other side of

https://dl.doubtnut.com/l/_xhOhlow9G7IR
https://dl.doubtnut.com/l/_i7SnVT0CoLnt


the building at B.It is observed that the

particle is travelling at an angle 45 ∘  with the

horizontal when it clears the edges P and Q of

the diagonal. Take g = 10m /s2.  

The range that is AB will be:  

https://dl.doubtnut.com/l/_i7SnVT0CoLnt


A. 5√10m

B. 25√3m

C. 5√15m

D. 25√5m

Answer: B

Watch Video Solution

11. Two projectiles are projected

simultaneously from the top and bottom of a

vertical tower of height h at angles 45 ∘  and 

https://dl.doubtnut.com/l/_i7SnVT0CoLnt
https://dl.doubtnut.com/l/_Qaqh8BDlNkmb


60 ∘  above horizontal respectively.Body strike

at the same point on ground at distance 20m

from the foot of the tower after same time. 

The speed of projectile projected from the

bottom is

A. 40m /s

B. 
20

√3
m /s

C. 40√3m /s

D. 
20

√√3
m /s

Answer: D

https://dl.doubtnut.com/l/_Qaqh8BDlNkmb


Watch Video Solution

12. Two projectiles are projected

simultaneously from the top and bottom of a

vertical tower of height h at angles 45 ∘  and 

60 ∘  above horizontal respectively.Body strike

at the same point on ground at distance 20m

from the foot of the tower after same time. 

The ratio of the speed of the projectile

projected from the top and the speed of the

projectile projected from the bottom of tower

is

https://dl.doubtnut.com/l/_Qaqh8BDlNkmb
https://dl.doubtnut.com/l/_XYo4JpkPJrkz


A. 1: √2

B. 1: √3

C. √5: 1

D. √7: 1

Answer: A

Watch Video Solution

13. Two projectiles are projected

simultaneously from the top and bottom of a

vertical tower of height h at angles 45 ∘  and 

https://dl.doubtnut.com/l/_XYo4JpkPJrkz
https://dl.doubtnut.com/l/_kWntnAtk5H13


60 ∘  above horizontal respectively.Body strike

at the same point on ground at distance 20m

from the foot of the tower after same time. 

The time of �ight of projectles is

A. (3)
1
4

B. 2(3)
1
4

C. 3(3)
1
4

D. 4(3)
1
4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kWntnAtk5H13


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

height 10m �re one shot each with the same

speed 5√3m /s at some interval of time. One

gun �res 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 �ring 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 the x - y

plane.

https://dl.doubtnut.com/l/_kWntnAtk5H13
https://dl.doubtnut.com/l/_jbjikbBNuhLU


A. 1s

B. 2s

C. 3s

D. 4s

Answer: A

Watch Video Solution

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

height 10m �re one shot each with the same

speed 5√3m /s at some interval of time. One

https://dl.doubtnut.com/l/_jbjikbBNuhLU
https://dl.doubtnut.com/l/_0AvPAKx1Nir5


gun �res 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 �ring 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 the x - y

plane.

A. (5m, 5m)

B. 5√3m, 5√3m

C. 5√3m, 5m

( )

( )

https://dl.doubtnut.com/l/_0AvPAKx1Nir5


Integer

D. 5m, 5√3m

Answer: C

Watch Video Solution

( )

1. Three points are located at the vertices of an

equilateral triangle each of whose sides

measure a. They all start simultaneously with

https://dl.doubtnut.com/l/_0AvPAKx1Nir5
https://dl.doubtnut.com/l/_aTx11Rtze3gK


speed v, each aiming at the next in order. How

soon will the points converge ?

Watch Video Solution

2. The slopes of wind screen of two cars are

α1 = 30 ∘ and α2 = 15 ∘  respectively. At what

ratio 
v1

v2
 of the velocities of the cars will their

drivers see 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.

https://dl.doubtnut.com/l/_aTx11Rtze3gK
https://dl.doubtnut.com/l/_9xumDwfWtVk0


Watch Video Solution

3. A heavy particles is projected from a point

at the foot of a �xed plane, inclined at an

angle 45 ∘  to the horizontal, in the vertical

plane containging the line of greatest slope

through the point. If ϕ > 45 ∘  is the

inclination to the horizontal of the initial

direction of projection,for what value of tanϕ

will the particle strike the plane horizontal.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9xumDwfWtVk0
https://dl.doubtnut.com/l/_HMJNdOX8jUmo


4. A projectile is �red from the base of

coneshaped hill. The projectile grazes the

vertex and strikes the hill again at the base.If α

be the half-angle of the cone, h its height, u

the initial velocity of projection and θ angle of

projection, then then θtanθis  

Watch Video Solution

https://dl.doubtnut.com/l/_bPe7HdyqxpSD
https://dl.doubtnut.com/l/_GHVP5rKSMfC9


5. Three balls A, B and C are projected from

ground with same speed at same angle with

the horizontal.The balls A, B and C collide with

the wall during a �ight in air and all three

collide perpendicularly and elastically with the

wall as shown in �gure.If the time taken by the

ball A and fall back on ground is 4 seconds

and that by ball B is 2secondsThen the time

taken by the ball C to reach the ground after

https://dl.doubtnut.com/l/_GHVP5rKSMfC9


projection will be 

Watch Video Solution

6. In �gure, the angle of inclination of the

inclined plane is 30 ∘ . Find the horizontal

velocity V0 so that the particle hits the

https://dl.doubtnut.com/l/_GHVP5rKSMfC9
https://dl.doubtnut.com/l/_fqvKSG2Hfm8D


Level-Vi single answer

inclined plane perpendicularly. 

.

Watch Video Solution

1. An open merry go round rotates at an

angular velocity ω.A person stands in it at a

distance r from the rotational axis.It is raining

and the rain drops falls vertically at a velocity

v0.How should the person hold an umbrella to

https://dl.doubtnut.com/l/_fqvKSG2Hfm8D
https://dl.doubtnut.com/l/_s0RS1ffxCrLS


prorect himself from the rain in the best

way.Angle made by umbrealla with the vertical

is

A. cotα =
v0

rω

B. tanα =
v0

rω

C. cotα =
rω
v0

D. tanα =
v0

rω

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_s0RS1ffxCrLS
https://dl.doubtnut.com/l/_Os3LK0oexeKe


2. A standing man observes rain falling with

the velocity of 20ms - 1 at an angle of 30 ∘  with

the vertical. 

(a) Find the velocity with which the man

should move so that rain appears to fall

vertically to him. 

Now if he futher increases his speed, rain

again appears to fall at 30 ∘  with the vertical.

Find his new velocity.

A. 20m /s

B. 30m /s

https://dl.doubtnut.com/l/_Os3LK0oexeKe


C. 40m /s

D. 10m /s

Answer: A

Watch Video Solution

3. A person standing on a road has to hold his

umbrella at 600 with the verticcal to keep the

rain away. He throws the umbrella an starts

running at 20ms - 1. He �nds that rain drops

are hitting his head vertically. Find the speed

https://dl.doubtnut.com/l/_Os3LK0oexeKe
https://dl.doubtnut.com/l/_lFFDeOIJlQtX


of the rain drops wigh respect to (a) the road

(b) the moving person.

A. 
40
3
m /s,

20
3
m /s

B. 
40
3
m /s,

22
3
m /s

C. 40
√3

3
m /s, 20

√3

3
m /s

D. 40
√3

3 m /s,
20
3 m /s

Answer: C

Watch Video Solution

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


4. Two swimmers leave point A on the bank of

the river to reach point B lying right across on

the other bank. One of them crosses the river

along the straight line AB while the other

swims at right angles to the stream and then

walks the distance that he has been carried

away by the stream to get to point B. What

was the velocity u of his walking if both

swimmers reached the destination

simultaneously? The stream velocity

v0 = 2.0km /hour and the velocity v ′  of each

https://dl.doubtnut.com/l/_GVVK4uh9gDaH


swimmer with respect to water equals to

2.5km per hour.  

A. 3km /hr

B. 3.5km /hr

C. 4km /hr

D. 5km /hr

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GVVK4uh9gDaH


5. 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 /s2 )  

(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.

A. 10.2m9.8m /s

https://dl.doubtnut.com/l/_QaYRthvgZz4c


B. 12.3m19.8m /s

C. 12m10.2m /s

D. 12.5m22m /s

Answer: B

Watch Video Solution

6. From a point A on bank of a channel with

still water a person must get to a point B on

the opposite bank.All the distances are shown

in �gure.The person uses a boat to travel

https://dl.doubtnut.com/l/_QaYRthvgZz4c
https://dl.doubtnut.com/l/_9SD8UXwQoWkx


across the channel and then walks along the

bank of point B.The velocity of the boat is v1

and the velocity of the walking person is v2

.Prove that the fastest way for the person to

get from A to B is to select the angles α1 and 

α2 in such a manner that  

https://dl.doubtnut.com/l/_9SD8UXwQoWkx


A. 
sinα1

sinα2
=
v2

v1

B. 
sinα1

sinα2
=
v1

v2

C. 
cosα1

cosα2
=
v2

v1

D. 
cosα2

cosα1
=
v1

v2

Answer: A

Watch Video Solution

7. On morning Joy was walking on a grass-way

in a garden.Wind was also blowing in the

https://dl.doubtnut.com/l/_9SD8UXwQoWkx
https://dl.doubtnut.com/l/_LZxsNAv2s9nL


direction of his walking with speed u.He

suddenly saw his friend Kim walking on the

parallel grass-way at a distance x away.Both

stopped as they saw each other when they

were directly opposite on their ways at a

distance x.Joy shouted "Hi Kim".Find the time

after which Kim would have heard his

greeting.Sound speed in still air is v.

A. 
x

√v2 - u2

B. 
2x

√v2 - u2

C. 
x

2√v2 - u2

https://dl.doubtnut.com/l/_LZxsNAv2s9nL


D. 
x

4√v2 - u2

Answer: A

Watch Video Solution

8. A projectile is �red with velocity v0 from a

gun adjusted for a maximum range.It passes

through two points P and Q whose heights

above the horizontal are h each.The

separation of the two points is

https://dl.doubtnut.com/l/_LZxsNAv2s9nL
https://dl.doubtnut.com/l/_HvVGjSWXINon


A. 
v0

g
v2

0 - 4gh

B. 
v0

g
v2

0 + 4gh

C. 2
v0

g
v2

0 - 4gh

D. 
v0

g v2
0 - gh

Answer: A

Watch Video Solution

√

√

√

√

9. A shot is �red with a velocity u at a very high

vertical wall whose distance from the point of

https://dl.doubtnut.com/l/_HvVGjSWXINon
https://dl.doubtnut.com/l/_QCDGCmJKNx6y


projection is x.The greatest height above the

level of the point of projection at which the

bullet can hit the wall is.

A. 
u4 + g2x2

2gu2

B. 
u4 - g2x2

gu2

C. 
u4 - g2x2

4gu2

D. 
u4 - g2x2

2gu2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_QCDGCmJKNx6y
https://dl.doubtnut.com/l/_rfqmmT7anyVG


10. A stone is projected from the ground in

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

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 �y

away horizontally with a uniform speed, �nd

the ratio between the horizontal velocity of

bird and the horizontal component of velocity

of stone, if the stone hits the bird while

descending.

A. 
2

√2 + 1

https://dl.doubtnut.com/l/_rfqmmT7anyVG


B. 
1

√2 + 1

C. 
2

√2 - 1

D. 
1

√2 - 1

Answer: A

Watch Video Solution

11. The benches of a gallery in a cricket

stadium are 1 m wide and 1 m high. A batsman

strikes the ball at a levl one metre above the

ground and hits a mammoth sixer. The ball

https://dl.doubtnut.com/l/_rfqmmT7anyVG
https://dl.doubtnut.com/l/_AhPo3CfJzXF0


starts at 35 m/s at an angle of 530 with the

horizontal. The benches are perpendicular to

the plane of motion and the �rst bench is 110

m from the batsman.. On which benchk will

theball hit?

A. 4 th step

B. 5 th step

C. 6 th step

D. 7 th step

Answer: C

https://dl.doubtnut.com/l/_AhPo3CfJzXF0


Watch Video Solution

12. If R is the horizontal range for θ inclination

and h is the maximum height reached by the

projectile, Then maximum range is

A. 
R2

h
+ 2h

B. 
R2

8h
+ 2h

C. 
R2

8h + 8h

D. 
R2

h
+ h

Answer: B

https://dl.doubtnut.com/l/_AhPo3CfJzXF0
https://dl.doubtnut.com/l/_h5lPeP2M1HHJ


Watch Video Solution

13. The acceleration of gravity can be

measured by projecting a body upward and

measuring the time it takes to pass two given

points in both directions.Show that if the time

the body takes to pass a horizontal line a in

both directions is tA anytime to go by a

second line B in both direction is tB, then

assuming that the acceleration is constant, its

magnitude is g =  (where h is the height of the

line B above line A.)

https://dl.doubtnut.com/l/_h5lPeP2M1HHJ
https://dl.doubtnut.com/l/_cCZq2pyhRoad


A. 
h

t2A - t2B

B. 8
h

t2A - t2B

C. 8
h

t2A + t2B

D. 4
h

t2A + t2B

Answer: B

Watch Video Solution

14. A particle is released from a certain height

H = 400m. Due to the wind, the particle

https://dl.doubtnut.com/l/_cCZq2pyhRoad
https://dl.doubtnut.com/l/_vximHuSH3ldK


gathers the horizontal velocity component

vx = aywhere a = √5 s - 1 and y is the vertical

displacement of the particle from the point of

release, then �nd 

(a) the horizontal drift of the particle when it

strikes the ground , 

(b) the speed with which particle strikes the

ground.

A. 2.67km

B. 5.67km

C. 12.67km

( )

https://dl.doubtnut.com/l/_vximHuSH3ldK


D. 4.97km

Answer: A

Watch Video Solution

15. A �ghter plane enters inside the enemy

territory, at time t = 0, with velocity 

υo = 250m /s a moves horizontally with

constant acceleration a = 20m /s2 (see �gure)

An enemy tank at the border, spot the plane

and �re shots at an angle θ = 602 with the

https://dl.doubtnut.com/l/_vximHuSH3ldK
https://dl.doubtnut.com/l/_OFHwGbLyIP6o


horizontal and with velocity u = 600m /s.At

what altitude H of the plane it can be hit by

the shot? 

A. 1500m

B. 2473m

C. 1650m

https://dl.doubtnut.com/l/_OFHwGbLyIP6o


D. 1800m

Answer: B

Watch Video Solution

16. A bomber plane moving at a horizontal

speed of 20m /s releases a bomb at a height of 

80m above ground as shown. At the same

instant a Hunter of negligible height starts

running from a point below it, to catch the

bomb with speed 10m /s. After two seconds he

https://dl.doubtnut.com/l/_OFHwGbLyIP6o
https://dl.doubtnut.com/l/_DcpUmmRYlA7z


relized that he cannot make it, he stops

running and immediately hold his gun and

�res in such direction so that just before

bomb hits the ground, bullet will hit it. What

should be the �ring speed of bullet 

(Take g = 10m /s2)  

A. 10m /s

B. 20√10m /s

https://dl.doubtnut.com/l/_DcpUmmRYlA7z


C. 10√10m /s

D. None of these

Answer: C

Watch Video Solution

17. A body has maximum range R1 when

projected up the plane. The same body when

projected down the inclined plane, it has

maximum range R2. Find the maximum

horizontal range. Assume equal speed of

https://dl.doubtnut.com/l/_DcpUmmRYlA7z
https://dl.doubtnut.com/l/_YNhrt1rJJywS


projection in each case and the body is

projected onto the inclined plane in the line of

the greatest slope.

A. R =
2R1R2

R1 - R2

B. R =
2R1R2

R1 + R2

C. R =
R1R2

R1 - R2

D. R =
4R1R2

R1 + R2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YNhrt1rJJywS


18.   

A particle P is projected from a point on the

surface of smooth inclined plane (see �gure).

Simultaneously another particle Q is released

on the smooth inclined plane from the same

position. P and Q collide aftert = 4. The speed

of projection of P is

https://dl.doubtnut.com/l/_z0aFBwz81KHo


A. 5m /s

B. 10m /s

C. 15m /s

D. 20m /s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_z0aFBwz81KHo


19.   

A particle is projected from surface of the

inclined plane with speed u and at an angle θ

with the horizontal. After some time the

particle collides elastically with the smooth

�xed inclined plane for the �rst time and

subsequently moves in vertical direction.

Starting from projection, �nd the time taken

https://dl.doubtnut.com/l/_730NEP56yuI5


by the particle to reach maximum height.

(Neglect time of collision).

A. 
2ucosθ

g

B. 
2usinθ

g

C. 
u(sinθ + cosθ)

g

D. 
2u
g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_730NEP56yuI5


20. A perfectly elastic particle is projected with

a velocity v on a vertical plane through the

line of greatest slope of an inclined plane of

elevation α.If after striking the plane, the

particle rebounds vertically show that it will

return to the point of projection at the end of

time equal to

A. 
6v

g√1 + 8sin2α

B. 
6v

g√1 + sin2α

C. 
v

g√1 + 8sin2α

https://dl.doubtnut.com/l/_LJu1EM8JQP1f


D. 
v

g√1 + sin2α

Answer: A

View Text Solution

21. Two bodies A and B are projected from the

same place in same vertical plane with

velocities v1 and v2.Form a long inclined plane

https://dl.doubtnut.com/l/_LJu1EM8JQP1f
https://dl.doubtnut.com/l/_y6FrfpHAe7ZX


as shown Find the ratio of their times of �ight.

A. 
v1sinθ

v2

B. 
2v1sinθ

v2

C. 
v1sinθ

2v2

D. 
v1cosθ

v2

Answer: A

https://dl.doubtnut.com/l/_y6FrfpHAe7ZX


Watch Video Solution

22. A particle A is projected from the ground

with an initial velocity of 10m /s at an angle of 

60 ∘  with horizontal. From what height should

an another particle B be projected

horizontally with velocity 5m /s so that both

the particles collide in ground at point C if

https://dl.doubtnut.com/l/_y6FrfpHAe7ZX
https://dl.doubtnut.com/l/_IIiwOf5XP5SB


both are projected simultaneously g = 10m /s2.

A. 10m

B. 15m

C. 20m

D. 30m

https://dl.doubtnut.com/l/_IIiwOf5XP5SB


Answer: B

Watch Video Solution

23. A smooth square plateform ABCD is

moving towards right with a uniform speed v.

At what angle θ must a particle be projected

from A with speed u so that it strikes the point

https://dl.doubtnut.com/l/_IIiwOf5XP5SB
https://dl.doubtnut.com/l/_9IFeLOkA0jas


B 

A. sin - 1 u
v

B. cos - 1 v
u

C. cos - 1 u
v

D. sin - 1 v
u

( )
( )
( )
( )

https://dl.doubtnut.com/l/_9IFeLOkA0jas


Answer: B

Watch Video Solution

24. Two particles are projected from the same

point on ground simultaneously with speeds

and 20m /s and 20/√3 at angles 30 ∘  and 60 ∘

with the horizontal in the same direction.The

maximum distance between them till both of

them strike the ground is approximately

g = 10m /s2( )

https://dl.doubtnut.com/l/_9IFeLOkA0jas
https://dl.doubtnut.com/l/_ASJ30743qd4x


A. 23.1m

B. 16.4m

C. 30.2m

D. 10.4m

Answer: A

Watch Video Solution

25. Two particles A and B projected

simultaneously from a point situated on a

horizontal place. The particle A is projected

https://dl.doubtnut.com/l/_ASJ30743qd4x
https://dl.doubtnut.com/l/_cBKQ9VWltt4n


vertically up with a velcity vA while the particle

B is projected up at an angle 30 ∘  with

horizontal with velocity vB. After 5s the

particles were observed moving mutually

perpendicular to each other. The velocity of

projection of the particle vA and vB

respectively are:

A. 5ms - 1, 100ma - 1

B. 100ms - 1, 50ma - 1

C. vA can have any value greater than 

25ms - 1, 100ms - 1

https://dl.doubtnut.com/l/_cBKQ9VWltt4n


D. 20ms - 1, 25ms - 1

Answer: C

Watch Video Solution

26. An aircraft moving with a speed of 250m /s

is at a height of 6000m,just overhead of an

antiaircraft gun.If the muzzle velocity is

https://dl.doubtnut.com/l/_cBKQ9VWltt4n
https://dl.doubtnut.com/l/_cHtC9sbuQYRw


500m /s,the �ring angle θ should be:  

A. 30 ∘

B. 45 ∘

C. 60 ∘

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cHtC9sbuQYRw


27. A cannon �res successively two shells from

the same point with velocity V0 = 250m /s, the

�rst at the angle θ1 = 60 ∘  and the second at

the angle θ2 = 45 ∘  to the horizontal, the

azimuth being the same. Neglecting the air

drag, �nd the approximate time interval

between �rings leading to the collision of the

shells g = 9.8m /s2

A. 4sec

B. 7sec

( )

https://dl.doubtnut.com/l/_cHtC9sbuQYRw
https://dl.doubtnut.com/l/_Fgmno9XDsIpW


C. 17sec

D. 11sec

Answer: D

Watch Video Solution

28. A shell is projected from a gun with a

muzzle velocity v.The gun is �tted with a

trolley car at an angle θ as shown in the �g. If

the trolley car is made to move with constant

velocity v towards right, �nd the horizontal

https://dl.doubtnut.com/l/_Fgmno9XDsIpW
https://dl.doubtnut.com/l/_fl5Bon35CTpV


range of the shell relative to ground. 

A. R =
2usinθ(ucosθ + v)

g

B. R =
2usinθ(ucosθ - v)

g

C. R =
usinθ(ucosθ + v)

g

D. R =
usinθ(ucosθ - v)

g

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fl5Bon35CTpV


29. Two guns are projected at each other, one

upward at an angle of 30 ∘  and the other at

the same of depression, the muzzles being

30m apart as shown in the �gure. If the guns

are shots with velocities of 350m /s upward

and 300m /s downward respectively.where the

bullets may meet. 

https://dl.doubtnut.com/l/_fl5Bon35CTpV
https://dl.doubtnut.com/l/_SCR1BzTvZEtI


A. x = 14m, y = 8.07m

B. x = 4m, y = 4.07m

C. x = 10m, y = 10.07m

D. x = 5m, y = 18.07m

Answer: A

Watch Video Solution

30. Two particles A and B are projected in

same vertical plane as shown in �gure.Their

initial positions (t = 0), initial spped and angle

https://dl.doubtnut.com/l/_SCR1BzTvZEtI
https://dl.doubtnut.com/l/_444UudniwJdj


of projections are indicated in the diagram.If

initial angle of projection θB = 37 ∘ , what

should be initial speed of projection of

particle B, so that it hits particle A.UA = 60m /s

A. 80m /s

B. 75m /s

C. 40m /s

D. 45m /s

https://dl.doubtnut.com/l/_444UudniwJdj


Level-Vi multiple answer

Answer: A

Watch Video Solution

1. A child in danger of drowning in a river is

being carried downstream by a current that

�ows 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

https://dl.doubtnut.com/l/_444UudniwJdj
https://dl.doubtnut.com/l/_JbKm3r4dC9eP


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?

A. The angle made by the boat with the

shore is 53 ∘

B. The angle made by the boat with the

shore is 37 ∘

C. the time taken by boat to reach the child

is 4 min

https://dl.doubtnut.com/l/_JbKm3r4dC9eP


D. the time taken by boat to reach the child

is 3 min

Answer: B::D

Watch Video Solution

2. 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 velocity of the

river current v = 1.9m /s is constant over the

https://dl.doubtnut.com/l/_JbKm3r4dC9eP
https://dl.doubtnut.com/l/_iBF8wxN43rCe


entire width of the river. The line AB makes an

angle α = 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 a

time t = 5 min ? The angle beta remains the

same during the passage from A to B and from

https://dl.doubtnut.com/l/_iBF8wxN43rCe


B to A. 

A. The velocity of the boat is 8m /s

B. The velocity of the boat is 6m /s

C. The angle made by u with the line AB is 

12 ∘

https://dl.doubtnut.com/l/_iBF8wxN43rCe


D. The angle made by u with the line AB is 

10 ∘

Answer: A::C

Watch Video Solution

3. The current velocity of river grows in

proportion to the distance from its bank and

reaches the maximum value v0 in the middle.

Near the banks the velocity is zero. A boat is

moving along the river in such a manner that

https://dl.doubtnut.com/l/_iBF8wxN43rCe
https://dl.doubtnut.com/l/_NlDIW2Zbogo5


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.

A. The distance carried by the boat is

Xmax =
2cu
v0

B. The distance carried by the boat is

Xmax =
v0

2cu

https://dl.doubtnut.com/l/_NlDIW2Zbogo5


C. The trajectary of the boat is y2 =
v0c

u
x

D. The trajectary of the boat is y2 =
v0c

u
x

Answer: B::D

Watch Video Solution

4. Two swimmers A and B start swimming from

di�erent positions on the same bank as shown

in �gure.The swimmer A swims at angle 90 ∘

with respect to the river to reach point P.He

takes 120seconds to cross the river of width 

https://dl.doubtnut.com/l/_NlDIW2Zbogo5
https://dl.doubtnut.com/l/_8tNEg1RH11gN


10m.The swimmer B also takes the same time

to reach the point P  

A. velocity of A with respect to river is 

1/6m /s

B. river �ow velocity is 1/4m /s

C. Velocity of B along y-axis with respect to

earth is 1/3m /s.

https://dl.doubtnut.com/l/_8tNEg1RH11gN


D. Velocity of B along x-axis with respect to

earth is 5/24m /s.

Answer: B::D

Watch Video Solution

5. Two frames of reference P and Q are moving

relative to each other at constant velocity. Let

→vOP and →aOP represent the velocity and the

acceleration respectively of a moving particle

O as measured by an observer in frame P and 

https://dl.doubtnut.com/l/_8tNEg1RH11gN
https://dl.doubtnut.com/l/_ii0Z6c9yKALv


→
VOQ and →aOQ represent the velocity and the

acceleration respectively of the moving

particle O as measured by an observer in

frame Q, then

A. →vOP = →vOQ

B. →vOP = →vOQ + →vQP

C. →aOP = →aOQ

D. →aOP = →aOQ + →aQP

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_ii0Z6c9yKALv


6. Two swimmers start a race. One who reaches

the point C �rst on the other bank wins the

race.A makes his strokes in a direction of 370

to the river �ow with velocity 5km /hr relative

to water. B makes his strokes in a direction 

1270 to the river �ow with same relative

velocity.River is �owing with speed of 2km /hr

and is 100m wide.speeds of A and B on the

https://dl.doubtnut.com/l/_ii0Z6c9yKALv
https://dl.doubtnut.com/l/_UdjbKHZrZYtr


ground are 8km /hr and 6km /hr respectively.  

A. A will win the race

B. B will win the race

C. the time taken by A to reach the point C

is 165sec

D. the time taken by B to reach the point C

is 150sec

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


Answer: A::D

Watch Video Solution

7. Two trains A and B are moving with same

speed of 100km /hr.Train A moves towards east

and train B moves towards west.An an instant

when the trains are moving side by side, an

aeroplane �les above the trains

horizontally.For the passengers in the train A,

the plane appears to �y from North to South

direction.For the passengers in the train B, the

https://dl.doubtnut.com/l/_UdjbKHZrZYtr
https://dl.doubtnut.com/l/_R3AX4cIp1wVt


plane appears to �y in a direction making an

angle 60 ∘  to North-South direction.

A. The speed of the plane with respect to

ground is 100
7
3
km

B. The speed of the plane with respect to

ground is 100√3km

C. The plane moves in a direction at an

angle of tan - 1
√3

2
 to North-South

direction (with respect to ground)

√

https://dl.doubtnut.com/l/_R3AX4cIp1wVt


D. The plane moves in a direction at an

angle of tan - 1
√5

2
 to North-South

direction (with respect to ground)

Answer: A::C

Watch Video Solution

8. Two shells are �red from cannon with speed

u each, at angles of α of β respectively with the

horizontal.The time interval between the shots

is T.They collide in mid air after time t from the

https://dl.doubtnut.com/l/_R3AX4cIp1wVt
https://dl.doubtnut.com/l/_uVbDdT5gDv04


�rst shot.Which of the following conditions

must be satis�ed?

A. α > β

B. tcosα = (t - T)cosβ

C. (t - T)cosα = tcosβ

D. (usinα)t -
1
2

gt2 = (usinβ)(t - T) -
1
2
g(t - T)2

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_uVbDdT5gDv04


9. Two inclined planes OA and OB having

inclination (with horizontal) 30 ∘ and 60 ∘ ,

respectively, intersect each other at O as

shown in �gure. A particle is projected from

point P with velocity u = 10√3ms - 1 along a

direction perpendicular to plane OA. If the

particle strikes plane OB perpendicularly at Q,

calculate 

https://dl.doubtnut.com/l/_vl8eAUiTomFQ


  

The vertical height h of P from O,

A. The time of �ight 2s

B. The velocity with which the particle

strikes the plane OB = 10m /s

C. The height of the point P from point O

is 5m

D. The distance PQ = 20m

https://dl.doubtnut.com/l/_vl8eAUiTomFQ


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

Watch Video Solution

10. Two balls are thrown from an inclined

plane at angle of projection α with the plane,

one up the incline and other down the incline

as shown in �gure (T stands for total time of

�ight): 

https://dl.doubtnut.com/l/_vl8eAUiTomFQ
https://dl.doubtnut.com/l/_oDyxCJkPTT0Y


A. h1 = h2 =
v2

0sin2α

2gcosθ

B. T1 = T2 =
2v0sinα

gcosθ

C. R2 - R1 = g(sinθ)T2
1

D. v1 = v2

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

Watch Video Solution

11. An aeroplane at a constant speed releases a

bomb.As the bomb drops away from the

https://dl.doubtnut.com/l/_oDyxCJkPTT0Y
https://dl.doubtnut.com/l/_cQpHF0vhQEOc


aeroplane,

A. It will always be vertically below the

aeroplane

B. It will always be vertically below the

aeroplane only if the aeroplane was

�ying horizontally.

C. It will always be vertically below the

aeroplane only if the aeroplane was

�ying at an angle of 45 ∘  to the

horizontal

https://dl.doubtnut.com/l/_cQpHF0vhQEOc


D. It will gradually was fall behind the

aeroplane if the aeroplane was �ying

horizontally.

Answer: A

Watch Video Solution

12. Two particles are projected with speed

4m /s and 3m /s simultaneously from same

https://dl.doubtnut.com/l/_cQpHF0vhQEOc
https://dl.doubtnut.com/l/_BcOuoWLT7f9G


point as shown in the �gure. Then: 

A. Their relative velocity is along vertical

direction

B. Their relative acceleration is non-zero

and it is along vertical direction

https://dl.doubtnut.com/l/_BcOuoWLT7f9G


C. They will hit the surface simultaneously

D. Their relative velocity is constant and

has magnitude 1.4m /s

Answer: A::D

Watch Video Solution

13. A particle moves along x-axis with constant

acceleration and its x-position depend on time

t as shown in the following graph

https://dl.doubtnut.com/l/_BcOuoWLT7f9G
https://dl.doubtnut.com/l/_Z2MN4RSSiuY9


(parabola),then in interval 0 to 4sec.  

A. relation between x-coordinate & time is 

x = t - t2 /4

B. maximum x-coordinate is 1m.

C. total distance travelled is 2m

D. average speed is 0.5m /s

https://dl.doubtnut.com/l/_Z2MN4RSSiuY9


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

Watch Video Solution

14. A railway compartments is 16m long, 2.4m

wide and 3.2m high. It is moving with a velocity

v A particle moving horizontally with a speed u

perpendicular to the direction of v enters

through a hole at an upper corner A and

strikes the diagonally opposite corner B

https://dl.doubtnut.com/l/_Z2MN4RSSiuY9
https://dl.doubtnut.com/l/_ys29glvw2llL


.Assume g = 10m /s2.  

A. v = 20m /s

B. u = 3m /s

C. To an observer inside the compartment,

the path of the particle is a parabola

D. To a stationary observer outside the

compartment, the path of the particle is

https://dl.doubtnut.com/l/_ys29glvw2llL


parabola

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

Watch Video Solution

15. Two particles A and B are projected from

the same point with the same velocity of

projection but at di�erent angles αand β of

projection, such that the maximum height of A

is two-third of the horizontal range of B. then

which of the following relations are true?

https://dl.doubtnut.com/l/_ys29glvw2llL
https://dl.doubtnut.com/l/_LauP1O8iEjZl


A. range of A= maximum height of B

B. 3(1 - cos2α) = 8sin2β

C. maximum value of β is sin - 1(3 /4)

D. maximum horizontal range of A =u2 /g

and this occurs when β =
1
2

sin - 1 3
8

Answer: B::D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_LauP1O8iEjZl


16. Two particles are projected from the same

point, with the same speed, in the same

vertical plane, at di�erent angles with the

horizontal.A frame of references is �xed to one

particle.The position vector of the other

particle as observed from this frame is →rWhich

of the following statements are corrects?

A. direction of →r  does not change

B. →r  changes in magnitudes and direction

with time

https://dl.doubtnut.com/l/_kS0HlA0QlzHS


Level-VI Passage answer

C. The magnitude of →r  increases linearly

with time

D. The direction of →r  changes with time, its

magnitude may or may not change,

depending on the angles of projection

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_kS0HlA0QlzHS
https://dl.doubtnut.com/l/_urLSUcKmKsUk


1. A river of width w is �owing such that the

stream velocity varies with y as 

vR = v0 1 +
√3 - 1

w
y , where y is the

perpendicular distance from one bank.A boat

starts rowing from the bank with constant

velocity v = 2v0 in such a way that it always

moves along a straight line perpendicular to

the banks. 

At what time will he reach the other bank

A. t =
wπ
6v0

B. 
wπ

6 √2 - 1 v0

[ ]

( )

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


C. 
wπ

6 √3 - 1 v0

D. 
wπ

√3 - 1 v0

Answer: C

Watch Video Solution

( )

( )

2. A river of width w is �owing such that the

stream velocity varies with y as 

vR = v0 1 +
√3 - 1

w
y , where y is the

perpendicular distance from one bank.A boat

[ ]

https://dl.doubtnut.com/l/_urLSUcKmKsUk
https://dl.doubtnut.com/l/_bL1k1TRxcECX


starts rowing from the bank with constant

velocity v = 2v0 in such a way that it always

moves along a straight line perpendicular to

the banks. 

What will be the velocity of the boat along the

straight line when he reaches the other bank

A. v0

B. √2v0

C. 
v0

√2

D. 2c0

https://dl.doubtnut.com/l/_bL1k1TRxcECX


Answer: A

Watch Video Solution

3. A man is riding on a �at car travelling with a

constant speed of 10m /s.He wishes to throw a

ball through a stationary hoop 15m above the

height of his hands in such a manner that the

ball will move horizontally as it passes

through the hoop. He throws the ball with a

speed of 12.5m /s w.r.t himself.  

https://dl.doubtnut.com/l/_bL1k1TRxcECX
https://dl.doubtnut.com/l/_rn9OQir0AzaW


How many seconds after he release the ball

will it pass through the hoop?

A. 1sec

B. 2sec

C. 3sec

D. 4sec

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rn9OQir0AzaW


4. A man is riding on a �at car travelling with a

constant speed of 10m /s.He wishes to throw a

ball through a stationary hoop 15m above the

height of his hands in such a manner that the

ball will move horizontally as it passes

through the hoop. He throws the ball with a

speed of 12.5m /s w.r.t himself.  

At what horizontal distance in front of the

hoop must he release the ball?

A. 12.5m

B. 15.5m

https://dl.doubtnut.com/l/_5EdfqLCTFpll


C. 17.5m

D. 20m

Answer: C

Watch Video Solution

5. A cannon is �xed with a smooth massive

trolley car at an angle θ as shown in the

�gure.The trolley car slides from rest down the

inclined plane of angle of inclination β.  

The muzzle velocity of the shell �red at t = y0

https://dl.doubtnut.com/l/_5EdfqLCTFpll
https://dl.doubtnut.com/l/_JKKZXDOr4Sbg


from the cannon is u,such that the shell moves

perpendicular to the inclined just after the

�ring. 

The value of t0 is:  

A. 
ucosθ
g

B. 
ucosθ
gcosθ

C. 
ucosθ
gsinβ

D. 
usinθ
gcosθ

https://dl.doubtnut.com/l/_JKKZXDOr4Sbg


Answer: C

Watch Video Solution

6. A cannon is �xed with a smooth massive

trolley car at an angle θ as shown in the

�gure.The trolley car slides from rest down the

inclined plane of angle of inclination β.  

The muzzle velocity of the shell �red at t = y0

from the cannon is u,such that the shell moves

perpendicular to the inclined just after the

�ring. 

https://dl.doubtnut.com/l/_JKKZXDOr4Sbg
https://dl.doubtnut.com/l/_Y8EL2i46SnAW


The time of �ight of the shell is: 

A. 
ucosθ
gsinβ

B. 
2usinθ
gcosβ

C. 
u
g

D. 
usinθ
gsinβ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Y8EL2i46SnAW


7. A cannon is �xed with a smooth massive

trolley car at an angle θ as shown in the

�gure.The trolley car slides from rest down the

inclined plane of angle of inclination β.  

The muzzle velocity of the shell �red at t = y0

from the cannon is u,such that the shell moves

perpendicular to the inclined just after the

�ring. 

the di�erence in range of the shell relative to

https://dl.doubtnut.com/l/_Y8EL2i46SnAW
https://dl.doubtnut.com/l/_5WHcWvnnZY7u


the trolley car and ground is: 

A. 
u2sin2θ
gcosβ

B. 
u2cosθ
2gsinβ

C. 
u2sinθsinβ

2g

D. 
2U2sinθcos(θ - β)

gcos2g

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_5WHcWvnnZY7u


8. A cannon is �xed with a smooth massive

trolley car at an angle θ as shown in the

�gure.The trolley car slides from rest down the

inclined plane of angle of inclination β.  

The muzzle velocity of the shell �red at t = y0

from the cannon is u,such that the shell moves

perpendicular to the inclined just after the

�ring. 

after what time should the shell be �red such

https://dl.doubtnut.com/l/_5WHcWvnnZY7u
https://dl.doubtnut.com/l/_q9PQUX9IZUs6


that it will go vertically up? 

A. 
ucosθ
gsinβ

B. 
usin(θ + β)
gcosθsinβ

C. 
ucos(θ + β)

gcosβ

D. 
ucos(θ + β)
gsinβcosβ

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_q9PQUX9IZUs6


9. When we analyse the projectile motion from

any accelerated frame O as →r o,
→uo and →ao

respectively, express the following terms,

→r pO + →ap - →rO, →upO = →up - →uO and 

→apO = →ap - →aO  

where P stands for projectile. Then using the

following kinematical equations of the

projectile (For constant acceleration) relative

to the accelerating frame ,we have

→
SpO = →upOt +

1
2

→apOt
2, →v pO 

= →upO + →apOt and v2
pO = u2

pO + 2→a. →s pO  

https://dl.doubtnut.com/l/_q9PQUX9IZUs6
https://dl.doubtnut.com/l/_OADFeCgXa4MF


Using the above expressions, anwer the

following 

question:A projectile has initial velocity v0

realtive to the large plate which is moving

with a constant upward acceleration a. 

Which of the following remains equal for the

observers A and B?  

A. Maximum height

B. Range

https://dl.doubtnut.com/l/_OADFeCgXa4MF


C. Time of �ight

D. Angle of projection

Answer: D

View Text Solution

10. When we analyse the projectile motion

from any accelerated frame O as →r o,
→uo and →ao

respectively, express the following terms,

→r pO + →ap - →rO, →upO = →up - →uO and 

→apO = →ap - →aO  

https://dl.doubtnut.com/l/_OADFeCgXa4MF
https://dl.doubtnut.com/l/_u3mQBHgAlauH


where P stands for projectile. Then using the

following kinematical equations of the

projectile (For constant acceleration) relative

to the accelerating frame ,we have

→
SpO = →upOt +

1
2

→apOt
2, →v pO 

= →upO + →apOt and v2
pO = u2

pO + 2→a. →s pO  

Using the above expressions, anwer the

following 

question:A projectile has initial velocity v0

realtive to the large plate which is moving

with a constant upward acceleration a. 

Refering to Q.1, velocity of the projectile

https://dl.doubtnut.com/l/_u3mQBHgAlauH


relative to B ofter some time  

A. < v0at an angleθ < θ0

B. > v0at an angleθ > θ0

C. > v0at an angleθ = θ0

D. v0at an angleθ = θ0

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_u3mQBHgAlauH
https://dl.doubtnut.com/l/_WbHEyU6YeRz6


11. A point moves in the plane xy according to

the law, x = asinωt, y = a(1 - cosωt) Answer the

following question taking a and ω as positive

constant 

The distance travelled by the point during the

time T is

A. 2aωT

B. 3aωT

C. 4aωT

D. aωT

https://dl.doubtnut.com/l/_WbHEyU6YeRz6


Answer: D

Watch Video Solution

12. A point moves in the plane xy according to

the law, x = asinωt, y = a(1 - cosωt) Answer the

following question taking a and ω as positive

constant 

The equation of the trajectory of the particle

is

A. y = a - √a2 - x2

https://dl.doubtnut.com/l/_WbHEyU6YeRz6
https://dl.doubtnut.com/l/_jPiffNqLxSSW


B. y = a + √a2 - x2

C. y = a -
√a2 - x2

2a

D. y = a - 2
√a2 - x2

a

Answer: B

Watch Video Solution

13. A point moves in the plane xy according to

the law, x = asinωt, y = a(1 - cosωt) Answer the

following question taking a and ω as positive

https://dl.doubtnut.com/l/_jPiffNqLxSSW
https://dl.doubtnut.com/l/_pGCcefLIZYsT


constant 

The magnitude of the velocity of the point as a

function of time is

A. a√1 + (1 - αt)2

B. a√1 + (1 - 2αt)2

C. 2a√1 + (1 - αt)2

D. 2a√1 + (1 - 2αt)2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pGCcefLIZYsT
https://dl.doubtnut.com/l/_OX54l03Xf6HA


14. At time t = 0, the position vector of a

particle moving in the x - y plane is 5ĵm.By

time t = 0.62sec,its position vector has become

5.1î + 0.4ĵ m.with the data answer the

following questions. 

The magnitude of the average velocity during

the above time interval.

A. .0206m / sec

B. 0.206m / sec

C. 20.6m / sec

D. 2.06m / sec

( )

https://dl.doubtnut.com/l/_OX54l03Xf6HA


Answer: C

Watch Video Solution

15. At time t = 0, the position vector of a

particle moving in the x - y plane is 5ĵm.By

time t = 0.62sec,its position vector has become

5.1î + 0.4ĵ m.with the data answer the

following questions. 

The angle θ made by the average velocity with

the positive x axis

( )

https://dl.doubtnut.com/l/_OX54l03Xf6HA
https://dl.doubtnut.com/l/_vxtvNAIROOqC


A. tan - 1(2)

B. tan - 1(3)

C. tan - 1(1)

D. tan - 1(4)

Answer: D

Watch Video Solution

16. The position vector of a particle at time t is

given by →r = 2tî + 5tĵ + 4sinωtk̂ where ω is a

https://dl.doubtnut.com/l/_vxtvNAIROOqC
https://dl.doubtnut.com/l/_U0WySUt1NIYe


constant.Answer the following questions 

Velocity vector of the particle is

A. Constant in magnitude but variable with

direction

B. constant in direction must variable with

magnitude

C. constant

D. Varying with magnitude as well as

direction

Answer: D

https://dl.doubtnut.com/l/_U0WySUt1NIYe


Watch Video Solution

17. The position vector of a particle at time t is

given by →r = 2tî + 5tĵ + 4sinωtk̂ where ω is a

constant.Answer the following questions 

Velocity vector is perpendicular to …….vector

A. 2î + 4ĵ

B. 3î + 2ĵ

C. 5î - 2ĵ

D. None

https://dl.doubtnut.com/l/_U0WySUt1NIYe
https://dl.doubtnut.com/l/_7ndf5ioHmqv8


Answer: C

Watch Video Solution

18. The position vector of a particle at time t is

given by →r = 2tî + 5tĵ + 4sinωtk̂ where ω is a

constant.Answer the following questions 

Acceleration of the particle is

A. Constant in magnitude but variable with

direction

B. constant

https://dl.doubtnut.com/l/_7ndf5ioHmqv8
https://dl.doubtnut.com/l/_eNkKZLXuDOsK


Level-Vi Integer

C. Constant in direction but variable with

magnitude

D. Varying with magnitude as well as

direction

Answer: D

Watch Video Solution

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


1. The distance between two moving particles

P and Q at any time is a.If vr be their relative

velocity and if u and v be the components of vr

, along and perpendicular to PQ.The closest

distance between P and Q and time that

elapses before they arrive at their nearest

distance is

Watch Video Solution

https://dl.doubtnut.com/l/_pMyX4WDuL3Un


2. Airplanes A and B are �ying with constant

velocity in the same vertical plane at angles

30 ∘  and 60 ∘  with respect to the horizontal

respectively as shown in �gure . The speed of

A is 100√3m /s . At time t = 0s, an observer in A

�nds B at a distance of 500m. The observer

sees B moving with a constant velocity

perpendicular to the line of motion of A . If at 

t = t0, A just escapes being hit by B, t0 , A just

https://dl.doubtnut.com/l/_BEnYcq7zySzf


escapes being hit by B, t0 in seconds is 

Watch Video Solution

3. A rock is launched upward at 45 ∘ .A bee

moves along the trajectory of the rock at a

constant speed equal to the initial speed of

the rock.The magnitude of acceleration of the

https://dl.doubtnut.com/l/_BEnYcq7zySzf
https://dl.doubtnut.com/l/_9bJtoilsNW2A


bee at the top point of the trajectory is xg?For

the rock, neglect the air resistance.Find the

value of x.

Watch Video Solution

4. A ball is thrown horizontally from a height

of 20m.If hits the ground with a velocity of 3

times the velocity of projection.The velocity of

projection is 3.5xm /s then x is

Watch Video Solution

https://dl.doubtnut.com/l/_9bJtoilsNW2A
https://dl.doubtnut.com/l/_JhnKwflvJQEi
https://dl.doubtnut.com/l/_BUYgp5t1kdqO


5. A body is projected up from the bottom as

inclined plane with velocity 3√3m / sec which

makes an angle 60 ∘  if the horizontal. The

angle of projection is 30 ∘  with the plane then

the time of �ight when it strikes the same

plane is 0.1x. Then the value of x is

Watch Video Solution

6. A ball is thrown with a velocity whose

horizontal component is 12ms - 1 from a point 

15m above the ground and 6m away from a

https://dl.doubtnut.com/l/_BUYgp5t1kdqO
https://dl.doubtnut.com/l/_D4nkjYTfXdcz


verticlewall 18.75m high in such a way so as

just to clear the wall. At what time will it reach

the ground ? g = 10ms - 2 .

Watch Video Solution

( )

7. A golfer standing on level ground hits a ball

with a velocity of 52ms - 1 at an angle θ above

the horizontal. If tanθ = 5/12, then �nd the

time for which then ball is atleast 15m above

the ground takeg = 10ms - 2 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_D4nkjYTfXdcz
https://dl.doubtnut.com/l/_fN5vmaCIJx5H


8. A particle is projected from a stationary

trolley. After projection, the trolley moves with

a velocity 2 √15 m /s. For an observer on the

trolley, the direction of the particle is as

shown in the �gure while for the observer on

the ground, the ball rises vertically. The

maximum height reached by the ball from the

trolley is h meter. The value of h will be .......... . 

( )

https://dl.doubtnut.com/l/_fN5vmaCIJx5H
https://dl.doubtnut.com/l/_wm0hKQONAXUu


Watch Video Solution

9. A projectile is launched at time t = 0 from

point A which is at height 1 m above the �oor

with speed vms - 1 and at and angle θ = 45 ∘

with the �oor. It passes through a hoop at B

which is 1 m above A and B is the highest point

of the trajectory. The horizontal distance

between A and B is d meters. The projectile

then falls into a basket, hitting the �oor at C a

horizontal distance 3 d meters from A. Find l

https://dl.doubtnut.com/l/_wm0hKQONAXUu
https://dl.doubtnut.com/l/_fprVw9E5fQm7


Level-I (H.W)

(in m). 

Watch Video Solution

1. The forces each of 20N act on a body at 

120 ∘  The magnitude and direction of

https://dl.doubtnut.com/l/_fprVw9E5fQm7
https://dl.doubtnut.com/l/_m7DfxtsZLpJN


resultant is

A. 20N, ϕ = 60 ∘

B. 20√2N, ϕ = 60 ∘

C. 10√2N, ϕ = 0 ∘

D. 10√2N, ϕ = 120 ∘

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_m7DfxtsZLpJN


2. Two forces whose magnitudes are in the

ratio 3: 5 give a resultant of 35N.If the angle

between them is 60 ∘ , the magnitude of each

force is

A. 3N, 5N

B. 9N, 25N

C. 15N, 25N

D. 21N, 35N

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_XvrS4ARqeuww


Watch Video Solution

3. The resultant of two forces 2P and √2P is 

√10P.The angle between the forces is

A. 30 ∘

B. 45 ∘

C. 60 ∘

D. 90 ∘

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XvrS4ARqeuww
https://dl.doubtnut.com/l/_ivrwaKlU49yx


4. Which one of the following cannot be

represented by the three sides of a triangle?

A. 5, 9, 11

B. 3, 7, 11

C. 7, 10, 13

D. 3, 8, 9

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ivrwaKlU49yx
https://dl.doubtnut.com/l/_dO4aLm4kfNJL


5. Figure shows three vectors →a,
→
b and →c  where

R is the mid point of PQ, then which of the

following relations is correct. 

A. →a +
→
b = 2→c

B. →a +
→
b = →c

C. →a -
→
b = 2→c

https://dl.doubtnut.com/l/_miAAQ3p8RZxm


D. →a -
→
b = →c

Answer: A

Watch Video Solution

6. Eleven forces each equal to 5N act on a

particle simultaneously.If each force makes an

angle 30 ∘  with the next one, the resultant of

all forces is

A. 15N

https://dl.doubtnut.com/l/_miAAQ3p8RZxm
https://dl.doubtnut.com/l/_pXafcZHuYaKU


B. 55N

C. 5N

D. zero

Answer: C

Watch Video Solution

7. A body of mass √3 kg is suspended by a

string to rigid support.The body is pulled

horizontally by a force F until the string makes

https://dl.doubtnut.com/l/_pXafcZHuYaKU
https://dl.doubtnut.com/l/_eoCgCoqDA1cG


an angle of 30 ∘  with the vertical.The value of 

F and tension in the string are

A. 9.8N, 9.8N

B. 9.8N, 19.6N

C. 19.6N, 19.6N

D. 19.6N, 9.8N

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_eoCgCoqDA1cG


8. Two light strings of length 4cm and 3cm are

tied to a bob of weight 500gm.The free ends of

the strings are tied to pegs in the same

horizontal line and separated by 5cm.The ratio

of tension in the longer string to that in the

shortest string is

A. 4: 3

B. 3: 4

C. 4: 5

D. 5: 4

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


Answer: B

Watch Video Solution

9. A force 2î + ĵ - k̂ newton acts on a body

which is initially at rest.If the velocity of the

body at the end of 20seconds is 

4î + 2ĵ + 2k̂ms - 1, the mass of the body

A. 20kg

B. 15kg

C. 10kg

https://dl.doubtnut.com/l/_GfRYWbRWKTJp
https://dl.doubtnut.com/l/_03knRY7uCwbT


D. 5kg

Answer: C

Watch Video Solution

10. The position vector of a moving particle at

seconds in given by →r = 3î + 4t2ĵ - t3k̂.Its

displacement during an interval of 1s to 3s is

A. ĵ - k̂

B. 3î + 4ĵ - k̂

https://dl.doubtnut.com/l/_03knRY7uCwbT
https://dl.doubtnut.com/l/_gm9WMOjwUJeF


C. 9î + 36ĵ - 27k̂

D. 32ĵ - 26k̂

Answer: D

Watch Video Solution

11. If initial velocity of a body is

→u = 2
→
i - 2

→
j + 3

→
k  and the �nal velocity is 

→v = 2
→
i - 4

→
j + 5

→
k  and it is changed in time of 

10sec.Find the acceleration vector?

https://dl.doubtnut.com/l/_gm9WMOjwUJeF
https://dl.doubtnut.com/l/_xJ7fwBjYPoUt


A. 
3

→
i - 2

→
j + 2

→
k

10

B. 
-3

→
i +

→
j + 2

→
k

10

C. 
-3

→
i -

→
2j + 2

→
k

10

D. 

→
- j +

→
k

5

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_xJ7fwBjYPoUt


12. A particle is moving eastwards with a

velocity 15ms - 1.Suddenly it moves towards

north and moves with the same speed in time

10sec.The average acceleration during this

time is

A. 3/√2NE

B. 3/√2NE

C. 3/√2NW

D. 3/√2NW

Answer: C

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


Watch Video Solution

13. A person crossing a road with a certain

velocity due north, sees a car moving towards

east.The relative velocity of the car w.r.t the

person is √2 times that of the velocity of the

person.The angle made by the relative velocity

with the east is

A. 30 ∘

B. 45 ∘

C. 60 ∘

https://dl.doubtnut.com/l/_uLJTICkOLQKl
https://dl.doubtnut.com/l/_2oDiQeaqyf26


D. 90 ∘

Answer: B

Watch Video Solution

14. A Person is walking in rain feels the velocity

of rain as twice to his velocity.At which angle

he should hold the umbrella with vertical if he

moves forward, if it is raining vertically

downwards

A. 30 ∘

https://dl.doubtnut.com/l/_2oDiQeaqyf26
https://dl.doubtnut.com/l/_04wm2WRrcyjH


B. 45 ∘

C. 60 ∘

D. 90 ∘

Answer: A

Watch Video Solution

15. When it is raining vertically down, to a man

walking on road the velocity of rain appears to

be 1.5 ×  his velocity.To protect himself from

https://dl.doubtnut.com/l/_04wm2WRrcyjH
https://dl.doubtnut.com/l/_cHzLpKvnJjdt


rain he should hold the umbrealla at an angle

θ to vertical. The tanθ =

A. 
2

√5

B. 
√5

2

C. 
2
3

D. 
3
2

Answer: A

Watch Video Solution

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


16. A motor car A is travelling with a velocity of

20m /s in the north-west direction and another

motor car B is travelling with a velocity of 

15m /s in the north-east directions.The

magnitude of relative velocity of B with

respect to A is.

A. 25m /s

B. 15m /s

C. 20m /s

D. 35m /s

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


Answer: A

Watch Video Solution

17. A man can swim in still water at a speed of

6kmph and he has to cross the river and reach

just opposite point on the other bank.If the

river is �owing at a speed of 3kmph,and the

width of the river is 2km, the time taken to

cross the river is (in hours)

A. 
2
27

https://dl.doubtnut.com/l/_xZpTbNSaYMgf
https://dl.doubtnut.com/l/_N8HiPve1mqWW


B. 
2

√27

C. 
2
3

D. 
2

√45

Answer: B

Watch Video Solution

18. A boat moves perpendicular to the bank

with a velocity of 7.2km /h.The current carries it

150m downstreamk.�nd the velocity of the

current (The width of the river is 0.5km).

https://dl.doubtnut.com/l/_N8HiPve1mqWW
https://dl.doubtnut.com/l/_wwn14Q54Go3Q


A. 0.4ms - 1

B. 1.2ms - 1

C. 0.5ms - 1

D. 0.6ms - 1

Answer: D

Watch Video Solution

19. A swimmer is capable of swimming

1.65ms - 1 in still water.If she swims directily

across a 180m wide river whose current is 

https://dl.doubtnut.com/l/_wwn14Q54Go3Q
https://dl.doubtnut.com/l/_GUQsDRJDTStf


0.85ms - 1,how far downstreams (from a point

opposite her starting point ) will she reach?

A. 92.7m

B. 40m

C. 48m

D. 20m

Answer: A

Watch Video Solution

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


20. A person swims at 135 ∘  to current to river,

to meet target on reaching opposite point.The

ratio of person's velocity to river water velocity

is

A. √3: 1

B. √2: 1

C. 1: √2

D. 1: √3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tpiLpJF8gVDO


Watch Video Solution

21. The parabolic path of a projectile is

represented by y =
x

√3
-
x2

60
 in MKS units: Its

angle of projection is g = 10ms - 2

A. 30 ∘

B. 45 ∘

C. 60 ∘

D. 90 ∘

Answer: A

( )

https://dl.doubtnut.com/l/_tpiLpJF8gVDO
https://dl.doubtnut.com/l/_PUeDwzbP784M


Watch Video Solution

22. A body is projected at angle 30 ∘  to

horizontal with a velocity 50ms - 1.Its time of

�ight is

A. 4s

B. 5s

C. 6s

D. 7s

Answer: B

https://dl.doubtnut.com/l/_PUeDwzbP784M
https://dl.doubtnut.com/l/_jP4XKlzimWV2


Watch Video Solution

23. A body is projected with velocity 60m /s at 

30 ∘  to the horizontal.The velocity of the body

after 3seconds is

A. 20î + 20√3ĵ

B. 30î

C. 10√3ĵ

D. 30√3î

Answer: D

https://dl.doubtnut.com/l/_jP4XKlzimWV2
https://dl.doubtnut.com/l/_yVguorOZV7xD


Watch Video Solution

24. A body is projected with velocity u such

that in horizontal range and maximum vertical

heights are samek.The maximum height is

A. 
u2

2g

B. 
3u2

4g

C. 
16u2

17g

D. 
8u2

17g

https://dl.doubtnut.com/l/_yVguorOZV7xD
https://dl.doubtnut.com/l/_DE9sqp6GLCIS


Answer: D

Watch Video Solution

25. A cricket ball is hit for a six leaving the bat

at an angle of 60 ∘  to the horizontal with

kinetic energy k.At the top, K. E.  of the ball is

A. Zero

B. k

C. 
k
4

D. 
k

√2

https://dl.doubtnut.com/l/_DE9sqp6GLCIS
https://dl.doubtnut.com/l/_kHKh1le22G3w


Answer: C

Watch Video Solution

26. A bomb at rest is exploded and the pieces

are scattered in all directions with a maximum

velocity of 20ms - 1.Dangerous distance from

that spot is g = 10m /s2

A. 10m

B. 20m

C. 30m

( )

https://dl.doubtnut.com/l/_kHKh1le22G3w
https://dl.doubtnut.com/l/_lUw5NWKMqGiq


D. 40m

Answer: D

Watch Video Solution

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

height of 10m. The maximum horizontal

distance that the boy can throw the same

stone up to will be :

A. 20√2m

https://dl.doubtnut.com/l/_lUw5NWKMqGiq
https://dl.doubtnut.com/l/_FZFcRUblxI2W


B. 10m

C. 10√2m

D. 20m

Answer: D

Watch Video Solution

28. A grass hopper can jump a maximum

horizontal distance of 20.4cm . If it speeds

negligible tiem on the ground, what is its

speed of travel along the road, g = 10m /s ∘ .

https://dl.doubtnut.com/l/_FZFcRUblxI2W
https://dl.doubtnut.com/l/_P42ZC0aBcOaB


A. 3/2m /s

B. 
3
2
m /s

C. 1/2m /s

D. 
2
3
m /s

Answer: B

Watch Video Solution

√

√

29. A stone is thrown with a velocity v at an

angle θ with the horizontal.Its speed when it

https://dl.doubtnut.com/l/_P42ZC0aBcOaB
https://dl.doubtnut.com/l/_ATLVFl6tergV


makes an angle β with the horizontal is

A. vcosθ

B. 
v

cosβ

C. vcosθcosβ

D. 
vcosθ
cosβ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ATLVFl6tergV


30. A body is projected with a certain speed at

angles of projection of θ and 90 - θ.The

maximum heights attained in the two cases

are 20m and 10m respectively.The maximum

possible range is

A. 60m

B. 30m

C. 20m

D. 80m

Answer: A

https://dl.doubtnut.com/l/_NglKOb5Z9zbR


Watch Video Solution

31. The launching speed of a certain projectile

is �ve times the speed it has at its maximum

height.Its angles of projection is

A. θ = cos - 1(0.2)

B. θ = sin - 1(0.2)

C. θ = tan - 1(0.2)

D. θ = 0 ∘

Answer: A

https://dl.doubtnut.com/l/_NglKOb5Z9zbR
https://dl.doubtnut.com/l/_pOmYTHZh81j1


Watch Video Solution

32. A person throws a bottle into a dustbin at

the same height as he is 2m away at an angle

of 45 ∘ .The velocity of thrown is

A. g

B. √g

C. 2g

D. √2g

Answer: D

https://dl.doubtnut.com/l/_pOmYTHZh81j1
https://dl.doubtnut.com/l/_J5caCq5I5s0p


Watch Video Solution

33. A body projected horizontally from the top

of a tower follows y = 20x2 parabola equation

where x, y are in m g = 10m /s2 .Then the

velocity of the projectile is ms - 1

A. 0.2

B. 0.3

C. 0.4

D. 0.5

( )
( )

https://dl.doubtnut.com/l/_J5caCq5I5s0p
https://dl.doubtnut.com/l/_2VKQoE2x3VKW


Answer: D

Watch Video Solution

34. A bomb is dropped from an aeroplane

�ying horizontally with a velocity of 720kmph

at an altitude of 980m.Time taken by the bomb

to hit the ground is

A. 1s

B. 7.2s

C. 14.14s

https://dl.doubtnut.com/l/_2VKQoE2x3VKW
https://dl.doubtnut.com/l/_MsZjS3B8C0To


D. 0.15s

Answer: C

Watch Video Solution

35. A body is projected horizontally from a

height of 78.4m with a velocity 10ms - 1.Its

velocity after 3seconds is g = 10m /s2  (Take

direction of projection as i and vertically

upward direction as j)

A. 10î - 30ĵ

( )

https://dl.doubtnut.com/l/_MsZjS3B8C0To
https://dl.doubtnut.com/l/_RQVf55VtQgDJ


B. 10î + 30ĵ

C. 20î - 30ĵ

D. 10î - 10√3ĵ

Answer: A

Watch Video Solution

36. Two thin wood screens A and B are

separated by 200m a bullet travelling

horizontally at speed of 600m /s hits the

screen A penetrates through it and �nally

https://dl.doubtnut.com/l/_RQVf55VtQgDJ
https://dl.doubtnut.com/l/_QVhbo2fJ0aOD


emerges out from B making holes in A and B

the resistance of air and wood are negligible

the di�erence of heights of the holes in A and 

B is.

A. 5m

B. 
49
90

m

C. 
7

√90
m

D. zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_QVhbo2fJ0aOD


37. A �y wheel is rotating about its own axis at

an angular velocity 11rads - 1, its angular

velocity in revolation per minute is

A. 105

B. 210

C. 315

D. 420

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QVhbo2fJ0aOD
https://dl.doubtnut.com/l/_A5wT5pU0Kqji


38. A stationary wheel starts rotating about its

own axis at constant angular acceleration. If

the wheel completes 50 rotations in �rst 2

seconds, then the number of rotations mades

by it in next two seconds is

A. 75

B. 100

C. 125

D. 150

https://dl.doubtnut.com/l/_A5wT5pU0Kqji
https://dl.doubtnut.com/l/_9xMem19Ph6o6


Answer: D

Watch Video Solution

39. A point size body is moving along a circle

at an angular velocity 2.8rads - 1.If centripetal

acceleration of body is 7ms - 2 then its speed is

A. 1.25ms - 1

B. 2.5ms - 1

C. 3.5ms - 1

D. 7ms - 1

https://dl.doubtnut.com/l/_9xMem19Ph6o6
https://dl.doubtnut.com/l/_P4lMUOqioTtM


Answer: B

Watch Video Solution

40. A circular plate is rotating about its own

axis at an angular velocity 100 revolutions per

minute. The linear velocity of a particle P of

plate at a distance 4.2cm from axis of rotation

is

A. 0.22m /s

B. 0.44m /s

https://dl.doubtnut.com/l/_P4lMUOqioTtM
https://dl.doubtnut.com/l/_VgWIu2D26KSW


C. 2.2m /s

D. 4.4m /s

Answer: B

Watch Video Solution

41. An air craft executes a horizontal loop of

radius 1km with steady speed of 900kmh - 1.

Compare its centripetal acceleration with the

acceleration due to gravity.

https://dl.doubtnut.com/l/_VgWIu2D26KSW
https://dl.doubtnut.com/l/_CB9Tr3Jf1Wqn


Level-II(H.W)

A. 6.0

B. 6.4

C. 5

D. 7

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CB9Tr3Jf1Wqn


1. The greatest and least resultant of two

forces are 7N and 3N respectively. If each of

the force is increased by 3N and applied at 

60 ∘ .The magnitude of the resultant is

A. 7N

B. 3N

C. 10N

D. √129N

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uwMlkxPM0eAx


Watch Video Solution

2. In an equilateral triangle ABC, AL, BM, and

CN are medians. Forces along BC and BA

represented by them will have a resultant

represented by

A. 2
→
AL

B. 2
→
BM

C. 2
→
CN

D. 
→
AC

https://dl.doubtnut.com/l/_uwMlkxPM0eAx
https://dl.doubtnut.com/l/_A8DO9oCy3DGv


Answer: B

Watch Video Solution

3. Given that 
→
A +

→
B +

→
C = 0, out of three

vectors two are equal in magnitude and the

magnitude of third vector is √2 times that of

either of two having equal magnitude. Then

angle between vectors are given by

A. 30 ∘ , 60 ∘ , 90 ∘

B. 45 ∘ , 135 ∘ , 150 ∘

https://dl.doubtnut.com/l/_A8DO9oCy3DGv
https://dl.doubtnut.com/l/_yFKKsulQIswV


C. 90 ∘ , 135 ∘ , 150 ∘

D. 90 ∘ , 135 ∘ , 135 ∘

Answer: D

Watch Video Solution

4. A and B are two pegs separated by 13cm.A

body of 169kgwt is suspended by thread of 

17cm connecting to A&B, such that the two

segments of strings are perpendicular.Then

https://dl.doubtnut.com/l/_yFKKsulQIswV
https://dl.doubtnut.com/l/_EM0AE5HNUp90


tensions in shorter and longer parts of string

are

A. 100kgwt, 69kgwt

B. 65kgwt, 156kgwt

C. 156kgwt, 65kgwt

D. 69kgwt, 100kgwt

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_EM0AE5HNUp90


5. Two particles having position vectors

→r 1 = 3
→
i + 5

→
j m and →r 2 = - 5

→
i + 3

→
j m are

moving with velocities 
→
V1 = 4î - 4ĵ ms - 1 and

→
V2 = 1î - 3ĵ ms - 1. If they collide after 2

seconds, the value of a is

A. 2

B. 4

C. 6

D. 8

( ) ( )
( )

( )

https://dl.doubtnut.com/l/_DYu2GGQN8iZG


Answer: C

Watch Video Solution

6. A body is projected up such that its position

vector varies with time as

→r = 3tî + 4t - 5t2 ĵ m. Here t is in

second.The time when its y-coordinate is zero

is

A. 3s

B. 1s

{ ( ) }

https://dl.doubtnut.com/l/_DYu2GGQN8iZG
https://dl.doubtnut.com/l/_vK8S2fKSGjmc


C. 0.8s

D. 1.25s

Answer: C

Watch Video Solution

7. The position of a particle is given by

→r = 3t
→
i - 2t2ĵ + 4k̂m where t is in second and

the co-e�cients have proper units for r to be

in m.The magnitude and direction of velocity

of the particle at t = 2s is

https://dl.doubtnut.com/l/_vK8S2fKSGjmc
https://dl.doubtnut.com/l/_vq1ml0vp1CU8


A. 8.54ms - 1, 20 ∘  with x-axis

B. 10.54ms - 1, 70 ∘  with x-axis

C. 8.54ms - 1, 70 ∘  with x-axis

D. 10.54ms - 1, 20 ∘  with x-axis

Answer: C

Watch Video Solution

8. A particle starts from origin at t = 0 with a

constant velocity 5îm /s and moves in x - y

plane under action of a force which produce a

https://dl.doubtnut.com/l/_vq1ml0vp1CU8
https://dl.doubtnut.com/l/_f8i3kmXXWM4q


constant acceleration of 3î + 2ĵ m /s2 the y-

coordinate of the particle at the instant its x

co-ordinate is 84m in m is

A. 6

B. 36

C. 18

D. 9

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_f8i3kmXXWM4q
https://dl.doubtnut.com/l/_D2Q0cqc0tgnd


9. When two bodies approach each other with

the di�erent speeds, the distance between

them decreases by 120m for every 1 min .The

speeds of the bodies are

A. 2m /s and 0.5m /s

B. 3m /s&2m /s

C. 1.75m /s&0.25m /s

D. 2.5m /s&0.5m /s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_D2Q0cqc0tgnd


10. An aeroplane is �ying with the velocity of

V1 = 800kmph relative to the air towards

south.A wind with velocity of V2 = 15ms - 1 is

blowing from west to east.What is the velocity

of the aeroplane with respect of the earth.

A. 221.7ms - 1

B. 150ms - 1

C. 82ms - 1

D. 40ms - 1

https://dl.doubtnut.com/l/_D2Q0cqc0tgnd
https://dl.doubtnut.com/l/_XchsGf7pkdUy


Answer: A

Watch Video Solution

11. A boat takes 4hr upstream and 2hr down

the stream for covering the same distance.The

ratio of velocity of boat to the water in river is.

A. 1: 3

B. 3: 1

C. 1: √3

D. √3: 1

https://dl.doubtnut.com/l/_XchsGf7pkdUy
https://dl.doubtnut.com/l/_2yl6DVcOqNlX


Answer: B

Watch Video Solution

12. The width of a river is 2√3km.A boat is

rowed in direction perpendicular to the banks

of river.If the drift of the boat due to �ow is

2km,the displacement of the boat is.

A. 3km

B. 6km

C. 5km

https://dl.doubtnut.com/l/_2yl6DVcOqNlX
https://dl.doubtnut.com/l/_zZvds2aFXDdP


D. 4km

Answer: D

Watch Video Solution

13. Person aiming to reach the exactly

opposite point on the bank of a stream is

swimming with a speed of 0.5ms - 1 at an angle

of 120 ∘  with the direction of �ow of water.The

speed of water in the stream is

A. 1ms - 1

https://dl.doubtnut.com/l/_zZvds2aFXDdP
https://dl.doubtnut.com/l/_S1MHOri8aZLJ


B. 0.25ms - 1

C. 0.67ms - 1

D. 3ms - 1

Answer: B

Watch Video Solution

14. A particle projected from the level ground

just clears in its ascent a wall 30m high and 

120√3 away measured horizontally.The time

since projection to clear the wall is two

https://dl.doubtnut.com/l/_S1MHOri8aZLJ
https://dl.doubtnut.com/l/_ETcS6S0DU6uw


second.It will strike the ground in the same

horizontal plane from the wall on the other

side of a distance of (in metres)

A. 150√3

B. 180√3

C. 120√3

D. 210√3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ETcS6S0DU6uw
https://dl.doubtnut.com/l/_ucW1zQ3gEaqX


15. A stone is projected with a velocity

20√2m /s at an angle of 45 ∘  to the

horizontal.The average velocity of stone

during its motion from starting point to its

maximum height is

A. 10√5m /s

B. 20√5m /s

C. 5√5m /s

D. 20m /s

Answer: A

https://dl.doubtnut.com/l/_ucW1zQ3gEaqX


Watch Video Solution

16. A ball is thrown with velocity 8ms - 1 making

an angle 60 ∘  with the horizontal.Its velocity

will be perpendicular to the direction of initial

velocity of projection after a time of

A. 
1.6

√3
s

B. 
4

√3
s

C. 0.6s

D. 1.6√3s

https://dl.doubtnut.com/l/_ucW1zQ3gEaqX
https://dl.doubtnut.com/l/_pkUgutaho7Tg


Answer: A

Watch Video Solution

17. The range of a projectile launched at an

angle of 15 ∘  with horizontal is 1.5km. The

range of projectile when launched at an angle

of 45 ∘  to the horizontal is

A. 3km

B. 4.5km

C. 1.5km

https://dl.doubtnut.com/l/_pkUgutaho7Tg
https://dl.doubtnut.com/l/_Sl4L7RJZ0yfD


D. 2.5km

Answer: C

Watch Video Solution

18. A body is projected obliquely from the

ground such that its horizontal range is

maximum.If the change in its maximum height

to maximum height, is P, the change in its

linear momentum as it travels from the point

https://dl.doubtnut.com/l/_Sl4L7RJZ0yfD
https://dl.doubtnut.com/l/_ZjVEs3MMsViO


of projection to the landing point on the

ground will be

A. P

B. √P

C. 2P

D. 2√2P

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ZjVEs3MMsViO


19. A projectile is thrown at angle β with

vertical.It reaches a maximum height H.The

time taken to reach the hightest point of its

path is

A. 
H
g

B. 
2H
g

C. 
H
2g

D. 
2H

gcosθ

Answer: B

√
√
√
√

https://dl.doubtnut.com/l/_oMbdBH2uqH41


Watch Video Solution

20. The maximum height attained by a

projectile is increased by 5%. Keeping the

angle of projection constant, what is the

percentage increases in horizontal range?

A. 5 %

B. 10 %

C. 15 %

D. 20 %

https://dl.doubtnut.com/l/_oMbdBH2uqH41
https://dl.doubtnut.com/l/_xZrdQFco0ENz


Answer: A

Watch Video Solution

21. A gardener wants to wet the garden

without moving from his place with a water jet

whose velocity is 20ms - 1 the maximum area

that he can wet g = 10ms - 2  (in metre2)

A. 1600π

B. 40π

C. 400π

( )

https://dl.doubtnut.com/l/_xZrdQFco0ENz
https://dl.doubtnut.com/l/_3gOtszdgAZYA


D. 200π

Answer: A

Watch Video Solution

22. A particle is projected with speed u at

angle θ to the horizontal. Find the radius of

curvature at highest point of its trajectory

A. 
u2cos2θ

2g

B. 
√3u2cos2θ

2g

https://dl.doubtnut.com/l/_3gOtszdgAZYA
https://dl.doubtnut.com/l/_43uKn6nLMqfF


C. 
u2cos2θ

g

D. 
√3u2cos2θ

g

Answer: C

Watch Video Solution

23. From the top of a tower of height 78.4m

two stones are projected horizontally with

10m /s and 20m /s in opposite directions. On

reaching the ground, their separation is

https://dl.doubtnut.com/l/_43uKn6nLMqfF
https://dl.doubtnut.com/l/_tWYkwRVfquIP


A. 120m

B. 100m

C. 200m

D. 150m

Answer: A

Watch Video Solution

24. A body is projected vertically upwards.At its

highest point it explodes into two pieces of

masses in the ratio of 2: 3 and the lighter

https://dl.doubtnut.com/l/_tWYkwRVfquIP
https://dl.doubtnut.com/l/_IcbvU25VxEY9


piece �ies horizontally with a velocity of 6ms - 1

.The time after which the lines joining the

point of explosion to the position of particles

are perpendicular to each other is

A. 
6
25

s

B. 
12
15

s

C. 
24
25

s

D. 2s

Answer: C

Watch Video Solution

√
√
√

https://dl.doubtnut.com/l/_IcbvU25VxEY9


25. From the top of a building 80mhigh, a ball

is thrown horizontally which hits the ground

at a distance.The line joining the top of the

building to the point where it hits the ground

makes an angle of 45 ∘  with the ground. Initial

velocity of projection of the ball is

g = 10m /s2

A. 10m /s

B. 15m /s

C. 20m /s

( )

https://dl.doubtnut.com/l/_IcbvU25VxEY9
https://dl.doubtnut.com/l/_jfzIbopAO0rm


D. 30m /s

Answer: C

Watch Video Solution

26. A stone is thrown from the top of a tower

of height 50m with a velocity of 30ms - 1 at an

angle of 30 ∘  above the horizontal.Find the

time during which the stone will be in air

A. 2sec

https://dl.doubtnut.com/l/_jfzIbopAO0rm
https://dl.doubtnut.com/l/_GvdNLR65a5IQ


B. 3sec

C. 4sec

D. 5sec

Answer: D

Watch Video Solution

27. From the top of a tower of height 40m, a

ball is projected upward with a speed of

20ms - 1 at an angle of elevation of 30 ∘ . Then

the ratio of the total time taken by the ball to

https://dl.doubtnut.com/l/_GvdNLR65a5IQ
https://dl.doubtnut.com/l/_1UAstAnPte2N


hit the ground to the time taken to ball come

at same level as top of tower.

A. 2: 1

B. 3: 1

C. 3: 1

D. 4: 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1UAstAnPte2N


28. A body is thrown horizontally with a

velocity u from the top of a tower.The

displacement of the stone when the

horizontal and vertical velocities are equal is

A. 
u2

g

B. 
u
2g

C. √5
u2

2g

D. 
2u2

g

Answer: C

( )

https://dl.doubtnut.com/l/_a8TuCfKLi8RQ


Watch Video Solution

29. A ball is projected with 20√2m /s at angle 

45 ∘  with horizontal.The angular velocity of

the particle at highest point of its journey

about point of projection is

A. 0.1rad /s

B. 1rad /s

C. 0.3rad /s

D. 0.4rad /s

https://dl.doubtnut.com/l/_a8TuCfKLi8RQ
https://dl.doubtnut.com/l/_SXvLo9TG0S5T


Answer: B

Watch Video Solution

30. A particle is moving along a circular path in

xy-plane.When its crosses x-axis,it has an

acceleration along the path of 1.5m /s2, and is

moving with a speed of 10m /s in -ve y-

https://dl.doubtnut.com/l/_SXvLo9TG0S5T
https://dl.doubtnut.com/l/_aKfCQ4qKljkK


direction.The total acceleration is 

A. 50î - 105ĵm /s2

B. 10î - 1.5ĵm /s2

C. -50î - 1.5ĵm /s2

D. 1.5î - 50ĵm /s2

https://dl.doubtnut.com/l/_aKfCQ4qKljkK


Answer: C

Watch Video Solution

31. An insect trapped in a circular groove of

radius 12cm moves along the groove steadily

and complete 7 revolutions in 100 seconds.The

linear speed of the motion in cm /s

A. 5.3

B. 4

C. 3

https://dl.doubtnut.com/l/_aKfCQ4qKljkK
https://dl.doubtnut.com/l/_cILdIiXGXDjH


llustration

D. 5

Answer: A

Watch Video Solution

1. A particle start origin moves towares north

with 50m then move towards east with 40m

and �naly move towards south with 20m. Find

distance and displacement.

https://dl.doubtnut.com/l/_cILdIiXGXDjH
https://dl.doubtnut.com/l/_TOdRGBkzc90k


Watch Video Solution

2. A bullet �red at an angle of 30 ∘  with the

horizontal hits the ground 3.0 km away. By

adjusting its angle of projection, can one hope

to hit a target 5.0 km away? Assume the

muzzle speed to be �xed and neglect air

resistance.

Watch Video Solution

https://dl.doubtnut.com/l/_TOdRGBkzc90k
https://dl.doubtnut.com/l/_CBqoGJB2efe9


3. A cannon and a target are 5.10km apart and

located at the same level. How soon will the

shell launched with the initial velocity 240m /s

reach the target in the absence of air drag?

Watch Video Solution

4. The ceiling of a long hall is 20m high. What

is the maximum horizontal distance that a ball

thrown with a speed of 40m can go without

hitting the ceiling of hall g = 10ms - 2  ?( )

https://dl.doubtnut.com/l/_3HdAvWXQ9dfY
https://dl.doubtnut.com/l/_xPv5faZLsuYy


Watch Video Solution

5. A ball projected with a velocity of 10 m/s at

angle of 30 ∘  with horizontal just clears two

vertical poles each of height 1m. Find

separation between the poles. 

View Text Solution

6. A body is projected with velocity u at an

angle of projection θ with the horizontal. The

https://dl.doubtnut.com/l/_xPv5faZLsuYy
https://dl.doubtnut.com/l/_akMrUGZRksrl
https://dl.doubtnut.com/l/_roboAvA1lbhY


direction of velocity of the body makes angle

30 ∘  with the horizontal at t = 2s and then

after 1s it reaches the maximum height. Then

Watch Video Solution

7. 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

α and β be the base angles and θ the angle of

projection, prove that tanθ = tanα + tanβ .

Watch Video Solution

https://dl.doubtnut.com/l/_roboAvA1lbhY
https://dl.doubtnut.com/l/_ZydU8WxQrjCA


8. The velocity of a projectile when it is at the

greatest height is √2/5  times its velocity

when it is at half of its greatest height.

Determine its angle of projection.

Watch Video Solution

( )

9. A foot ball is kicked o� with an initial speed

of 19.6m /s to have maximum range. Goal

keeper standing on the goal line 67.4m away in

the direction of the kick starts running

https://dl.doubtnut.com/l/_ZydU8WxQrjCA
https://dl.doubtnut.com/l/_dGFM2YUMH3l8
https://dl.doubtnut.com/l/_JWz7ZzzIArlp


opposite to the direction of kick to meet the

ball at that instant. What must his speed be if

he is to catch the ball before it hits the

ground?

Watch Video Solution

10. A body projected from a point '0' at an

angle θ, just crosses a wall 'y' m high at a

distance 'x' m from the point of projection and

strikes the ground at Q beyond the wall as

https://dl.doubtnut.com/l/_JWz7ZzzIArlp
https://dl.doubtnut.com/l/_I9Ergjhmh0JZ


shown, then �nd height of the wall ,

View Text Solution

11. A particle is projected with a velocity of

10√2m /s at an angle of 45 ∘  with the

horizontal. Find the interval between the

moments when speed is

√125m /s g = 10m /s2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_I9Ergjhmh0JZ
https://dl.doubtnut.com/l/_6OSQNqzuakOk
https://dl.doubtnut.com/l/_1p1C4I3HHP72


12. A projectile of 2kg has velocities 3m /s and 

4m /s at two points during its �ight in the

uniform gravitational �eld of the earth. If

these two velocities are ⊥  to each other

then the minimum KE of the particle during

its �ight is

Watch Video Solution

13. In the absence of wind the range and

maximum height of a projectile were R and H.

If wind imparts a horizontal acceleration

https://dl.doubtnut.com/l/_1p1C4I3HHP72
https://dl.doubtnut.com/l/_vTqo02uWWyJN


a = g /4 to the projectile then �nd the

maximum range and maximum height.

Watch Video Solution

14. A particle is projected from the ground

with an initial speed of v at an angle θ with

horizontal. The average velocity of the particle

between its point of projection and highest

point of trajectroy is :

Watch Video Solution

https://dl.doubtnut.com/l/_vTqo02uWWyJN
https://dl.doubtnut.com/l/_xdXOYVaPcL72
https://dl.doubtnut.com/l/_eWkkhCbVzBDJ


15. A ball is thrown from the top of a tower of

61m high with a velocity 24.4ms - 1 at an

elevation of 30 ∘  above the horizontal. What is

the distance from the foot of the tower to the

point where the ball hits the ground?

Watch Video Solution

16. A particle is projected from a tower as

shown in �gure, then �nd the distance from

the foot of the tower where it will strike the

https://dl.doubtnut.com/l/_eWkkhCbVzBDJ
https://dl.doubtnut.com/l/_pYndQurQ03L2


ground. g = 10 m/s2   

View Text Solution

( )

17. A golfer standing on the ground hits a ball

with a velocity of 52m /s at an angle θ above

the horizontal if tanθ =
5
12

 �nd the time for

which the ball is at least 15m above the

ground? 

g = 10m /s2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_pYndQurQ03L2
https://dl.doubtnut.com/l/_NV9e7t5yjaEv


18. Two paper screens A and B are separated

by a distance of 100m. A bullet pierces A and B.

The hole in B is 10cm below the hole in A. If

the bullet is travelling horizontally at the time

of hitting the screen A, calculate the velocity

of the bullet when it hits the screen A. Neglect

resistance of paper and air.

Watch Video Solution

https://dl.doubtnut.com/l/_NV9e7t5yjaEv
https://dl.doubtnut.com/l/_o3evfNIB3QQ1


19. A boy aims a gun at a bird from a point, at

a horizontal distance of 100m. If the gun can

impart a velocity of 500m / sec to the bullet, at

what height above the bird must he aim his

gun in order to hit it?

Watch Video Solution

20. An enemy plane is �ying horizontally at an

altitude of 2km with a speed of 300ms - 1.An

army man with an anti-aircraft gun on the

https://dl.doubtnut.com/l/_N8ZFdHcjVJpU
https://dl.doubtnut.com/l/_7ZJPVOajPYsc


ground sights enemy plane when it is directly

overhead and �res a shell with a muzzle speed

of 600ms - 1.At what angle with the vertical

should the gun be �red so as to hit the plane?

Watch Video Solution

21. From the top of a tower, two balls are

thrown horizontally with velocities u1 and u2

in opposite directions. If their velocities are

perpendicular to each other just before they

strike the ground, �nd the height of tower.

https://dl.doubtnut.com/l/_7ZJPVOajPYsc
https://dl.doubtnut.com/l/_GpbTGgzkFg6g


Watch Video Solution

22. From points A and B, at the respective

heights of 2m and 6m, two bodies are thrown

simultaneouly towards each other, one is

thrown horizontally with a velocity of 8
m
s

 and

the other, downward at an angle 45 ∘  to the

horizontal at an initial velocity v0 such that

the bodies collide in �ight. The horizontal

distance between points A and B equal to

8m.Then �nd 

The initial velocity V0 of the body thrown at an

https://dl.doubtnut.com/l/_GpbTGgzkFg6g
https://dl.doubtnut.com/l/_wrG1GEIji48R


angle 45 ∘   

The time of �ight of the bodies before

colliding 

The coordinate (x,y) of the point of collision

(consider the botton of the tower A as origin)

is

Watch Video Solution

23. A particle is projected horizontally with a

speed u from the top of plane inclined at an

angle θ with the horizontal. How far from the

https://dl.doubtnut.com/l/_wrG1GEIji48R
https://dl.doubtnut.com/l/_574ZBm9c9yKZ


point of projection will the particle strike the

plane ? 

Watch Video Solution

24. A projectile has the maximum range of

500m. If the projectile is now thrown up on an

inclined plane of 30 ∘  with the same speed,

https://dl.doubtnut.com/l/_574ZBm9c9yKZ
https://dl.doubtnut.com/l/_Z3r4c8lD5Wzi


what is the distance covered by it along the

inclined plane?

Watch Video Solution

25. When a motor cyclist takes a U - turn in 4s

what is the average angular velocity of the

motor cyclist.

Watch Video Solution

https://dl.doubtnut.com/l/_Z3r4c8lD5Wzi
https://dl.doubtnut.com/l/_24pHYmhH4RCL


26. What is the linear velocity of a person at

equator of the earth due to its spinning

motion? (Radius of the earth = 6400km)

Watch Video Solution

27. (i) What does 
dv
dt

 and 
d|V|
dt

 represent ?  

(ii) Can these be equal ? 

(iii) Can 
d ∣ V
dt

= 0 while ∣
dV
dt

≠ 0 ?  

(iv) Can 
d|V|
dt

≠ 0 while 
dv
dt

= 0 ?

| |

| |

https://dl.doubtnut.com/l/_DHokrhctUFgI
https://dl.doubtnut.com/l/_bp5Vyb4P5Lp9


Watch Video Solution

28. A particle revolving in a circular path

completes �rst one third of circumference in 2

sec, while next one third in 1 sec. The average

angular velocity of particle will be – ("in

"rad//sec)

Watch Video Solution

29. The angular displacement of a particle is

given

https://dl.doubtnut.com/l/_bp5Vyb4P5Lp9
https://dl.doubtnut.com/l/_U8JO5EQW3juw
https://dl.doubtnut.com/l/_Zbr0TimlYwdC


View Text Solution

30. The angular velocity of a particle is given

by ω = 1.5t - 3t ∘ + 2, Find the time when its

angular acceleration becomes zero.

Watch Video Solution

31. A point on the rim of a disc starts circular

motion from rest and after time t, it gains an

https://dl.doubtnut.com/l/_Zbr0TimlYwdC
https://dl.doubtnut.com/l/_KiLWDfakJ8rw
https://dl.doubtnut.com/l/_tgFO48gqDOpJ


angular acceleration given by α = 3t - t2.

Calculate the angular velocity after 2 s.

Watch Video Solution

32. In the situation shown the car and the bus

are travelling on parallel roads. Initial velocity

of car = 0,acceleration = 1m /s2 and velocity of

Bus 5 m/s (constant). Find 

(i) The instant at which the car overtake the

bus. 

(ii) The road distance used by the car for

https://dl.doubtnut.com/l/_tgFO48gqDOpJ
https://dl.doubtnut.com/l/_NE1Tyldvoahg


overtaking the bus 

(iii) Velocity of car w.rt. the bus at that

moment 

iv) How will the answer to (i), (i) & (iii) will

change if they were moving towards each

other (case of crossing) 

View Text Solution

33. X is moving with velocity 2m/sec. due east

and Y is moving with velocity 4m/sec due west

https://dl.doubtnut.com/l/_NE1Tyldvoahg
https://dl.doubtnut.com/l/_kQza7BjukpBI


Find (1) The velocity of Y with respect to X, (2)

Velocity of X with respect to Y

Watch Video Solution

34. A passenger in a Bus moving towards east,

observes a man moving towards north. What

is the actual direction of man w.r.t ground.

View Text Solution

https://dl.doubtnut.com/l/_kQza7BjukpBI
https://dl.doubtnut.com/l/_vkH2m9q4VTGm


35. A person moves due east at speed 6m/s

and feels the wind is blowing to south at

speed 6 m/s. 

(a) Find actual velocity of wind blow. 

(b) If person doubles his velocity then �nd the

relative velocity of wind blow w.r.t. man.

Watch Video Solution

36. A man is moving due east with a speed 1

km/hr and rain is falling vertically with a speed

https://dl.doubtnut.com/l/_mtN2tg41sD4L
https://dl.doubtnut.com/l/_2IOOSQJ8qh2F


EVALUATE YOUR SELF-1

√3 km/hr. At what angle from vertical the man

has to hold his umbrella to keep the rain away.

Also �nd the speed of rain drops w.r.t. man.

Watch Video Solution

1. A particle moves in x-y plane according to

equations x = 4t2 + 5t and 6y=5t The

acceleration of the particle must be

https://dl.doubtnut.com/l/_2IOOSQJ8qh2F
https://dl.doubtnut.com/l/_AyswzuyDolUi


A. 8m / sec2

B. 12m / sec2

C. 14m / sec2

D. none of the above

Answer: A

Watch Video Solution

2. A large number of bullets are �red in all

directions with the same speed v. Find the

https://dl.doubtnut.com/l/_AyswzuyDolUi
https://dl.doubtnut.com/l/_LxcjpKkcBcQW


maximum area on the ground on which these

bullets will spread.

A. 
πu2

g

B. 
πu4

g2

C. 
πu2

g4

D. 
πu

g4

Answer: B

Watch Video Solution

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


3. From a point on the ground at a distance of

2m from the fot of a verticle wal, a ball is

thrown at an angle of 45 ∘  which just clears

the top of the wall and then strikes the

ground at distance of 4m from the foot of the

wall on the other side. The height of the wall is

A. (3 /2)

B. (2 /3)

C. (3 /4)

D. (4 /3)

https://dl.doubtnut.com/l/_MtUIOhyR4ZKz


Answer: D

Watch Video Solution

4. The range of a projectile when �red at 75 ∘

with the horizontal is 0.5km. What will be its

range when �red at 45 ∘  with same speed:-

A. 0.5km

B. 1.0km

C. 1.5km

D. 2.0km

https://dl.doubtnut.com/l/_MtUIOhyR4ZKz
https://dl.doubtnut.com/l/_sehix5EaRoQ6


Answer: B

Watch Video Solution

5. The speed at the maximum height of a

projectile is 
√3

2
 times of its initial speed 'u' of

projection Its range on the horizontal plane:-

A. 
√3u2

2g

B. 
u2

2g

C. 
3u2

2g

https://dl.doubtnut.com/l/_sehix5EaRoQ6
https://dl.doubtnut.com/l/_iUxXDmGfj30B


D. 
3u2

g

Answer: A

Watch Video Solution

6. A student is able to throw a ball vertically to

maximum height of 40m. The maximum

distance to which the student can throw the

ball in the horizonal direction:-

A. 40(2)1 / 2m

https://dl.doubtnut.com/l/_iUxXDmGfj30B
https://dl.doubtnut.com/l/_PeHkeURuK8x3


B. 20(2)1 / 2m

C. 20m

D. 80m

Answer: D

Watch Video Solution

7. The equation of projectile is y = 16x -
x2

4
 the

horizontal range is:-

A. 16 m

https://dl.doubtnut.com/l/_PeHkeURuK8x3
https://dl.doubtnut.com/l/_xQemLCkNJXv7


B. 8 m

C. 64 m

D. 12.8 m

Answer: C

Watch Video Solution

8. A ball is thrown upwards and returns to the

ground describing praraboleic path. Which of

the quantities remain constant throufgout the

motion.

https://dl.doubtnut.com/l/_xQemLCkNJXv7
https://dl.doubtnut.com/l/_5vcUaMf3vjz9


A. speed of the ball

B. kinetic energy of the ball

C. vertical component of velocity

D. horizontal component of velocity

Answer: D

Watch Video Solution

9. The velocity of projection of oblique

projectile is 6î + 8ĵ ms - 1 The horizontal

range of the projectile is

( )

https://dl.doubtnut.com/l/_5vcUaMf3vjz9
https://dl.doubtnut.com/l/_tY07z1QpvfFP


A. 4.9 m

B. 9.6 m

C. 19.6 m

D. 14 m

Answer: B

Watch Video Solution

10. If R and h represent the horizontal range

and maximum height respectively of an

https://dl.doubtnut.com/l/_tY07z1QpvfFP
https://dl.doubtnut.com/l/_5RXBq92GYTqP


EVALUATE YOUR SELF-2

obliquie projectile, the 
R2

8h
+ 2h represents

A. maximum horizontal range

B. maximum vertical range

C. time of �ight

D. velocity of projectile at highest point

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5RXBq92GYTqP
https://dl.doubtnut.com/l/_3bV8bByM3dF4


1. From the top of a tower 20m high, a ball is

thrown horizontally. If the line joining the

point of projection to the point where it hits

the ground makes an angle of 45 ∘  with the

horizontal, then the initial velocity of the ball

is:

A. 5m/s

B. 10 m/s

C. 15 m/s

D. 20 m/s

https://dl.doubtnut.com/l/_3bV8bByM3dF4


Answer: B

Watch Video Solution

2. A person �res a bullet directly towards a

monkey sitting on a tree. Just when the bullet

leaves the gun, the monkey starts falling freely.

The monkey falls in the range of the bullet.

The bullet

A. Will go above the monkey

B. Will hit the monkey

https://dl.doubtnut.com/l/_3bV8bByM3dF4
https://dl.doubtnut.com/l/_pK0wdOYYoT95


C. Will go below the monkey

D. None of these

Answer: B

View Text Solution

3. a body is thrown horizontally with a velocity

√2gh from the top of a tower of height h. It

strikes the level gound through the foot of the

tower at a distance x from the tower. The value

of x is :-

https://dl.doubtnut.com/l/_pK0wdOYYoT95
https://dl.doubtnut.com/l/_2uTg8wtixo5y


A. h

B. 
h
2

C. 2h

D. 
2h
3

Answer: C

Watch Video Solution

4. A bomb is dropped from an aeroplane

moving horizontally at constant speed. When

https://dl.doubtnut.com/l/_2uTg8wtixo5y
https://dl.doubtnut.com/l/_HibmT8XQ7I9e


air resistance is taken into consideration, the

bomb

A. ahead of the bag

B. directly above the bag

C. far behind the bag

D. data is not su�cient.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_HibmT8XQ7I9e


5. A plane surface is inclined making an angle β

above the horizon. A bullet is �red with the

point of projection at the bottom of the

inclined plane with velocity u, then the

maximum range is given by:

A. 
v2

g

B. 
v2

g(1 + sinθ)

C. 
v2

g(1 - sinθ)

D. 
v2

g(1 + cosθ)

Answer: B

https://dl.doubtnut.com/l/_Q9h3VQPemQWH


Watch Video Solution

6. A ball is projected horizontally with a speed

v from the top of the plane inclined at an

angle 45 ∘  with the horizontal. How far from

the point of projection will the ball strikes the

plane?

A. 
v2

g

B. √2
v2

g

C. 
2v2

g

https://dl.doubtnut.com/l/_Q9h3VQPemQWH
https://dl.doubtnut.com/l/_ZLaS6GpWlUrj


D. √2
2v2

g

Answer: D

Watch Video Solution

[ ]

7. The time of �ight of a projectile on an

upwardd inctined plane depends upon

A. angle of inclination of the plane

B. angle of projection

C. the value of acceleration due to gravity

https://dl.doubtnut.com/l/_ZLaS6GpWlUrj
https://dl.doubtnut.com/l/_I0C8z8ih6vzg


EVALUATE YOUR SELF-3

D. all of these.

Answer: D

Watch Video Solution

1. If the angle (θ) between velocity vector and

the acceleration vector of a moving particle is

90 ∘ < θ < 180 ∘ , then the path of the particle

is

https://dl.doubtnut.com/l/_I0C8z8ih6vzg
https://dl.doubtnut.com/l/_gsREA3ysi24q


A. Straight path with retardation

B. Straight path with acceleration

C. Curvilinear path with acceleration

D. Curvilinear path with retardation

Answer: D

Watch Video Solution

2. In uniform circular motion

A. Velocity remains constant

https://dl.doubtnut.com/l/_gsREA3ysi24q
https://dl.doubtnut.com/l/_7EKeOND8cFqr


B. Speed is constant

C. Acceleration is zero

D. Acceleration is along the direction of

tangent

Answer: B

Watch Video Solution

3. A particle moves along a circle if radius (20

//pi) m with constant tangential acceleration.

If the velocity of the particle is 80m /s at the

https://dl.doubtnut.com/l/_7EKeOND8cFqr
https://dl.doubtnut.com/l/_kXbTGa5ytZkr


end of the second revolution after motion has

begun the tangential acceleration is .

A. 40πm /s2

B. 40m /s2

C. 640πm /s2

D. 160m /s2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kXbTGa5ytZkr


4. A particle moves in a circle of radius 25 cm

at two revolutions per sec. The acceleration of

the particle in m /s2 is:

A. π2

B. 8π2

C. 4π2

D. 2π2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZEH9y7EF1y4h


5. In a circular motion of a particle the

tangential acceleration of the particle is given

by at = 2tm /s2. The radius of the circle

described is 4m. The particle is initially at rest.

Time after which total acceleration of the

particle makes 45 ∘  with radial acceleration is :

A. 1s

B. 2s

C. 3s

D. 12s

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


Answer: B

Watch Video Solution

6. A cylclist is riding with a speed of 27kmh - 1.

As he approaches a circular turn on the road

of radius 80m, he applies brakes and reduces

his speed at the constant rate of 0.5ms - 2.

What is the magnitude and direction of the

net acceleration of the cyclist on the circular

turn ?

https://dl.doubtnut.com/l/_xfVIdLCfcoer
https://dl.doubtnut.com/l/_0zE9gmH8m6P5


A. 0.5m /s2

B. 0.49m /s2

C. 0.86m /s2

D. None of these

Answer: C

Watch Video Solution

7. In a non- uniform circular motion

A. Tangential acceleration at  is zero( )

https://dl.doubtnut.com/l/_0zE9gmH8m6P5
https://dl.doubtnut.com/l/_NtpUfKPpEmX3


B. Radial acceleration aR  is zero

C. Both (1) & (2) are correct

D. Both at&aR are non zero

Answer: D

Watch Video Solution

( )

8. For an electron circulating around the

nucleus, the centripetal force is supplied by

A. Magnetic force

https://dl.doubtnut.com/l/_NtpUfKPpEmX3
https://dl.doubtnut.com/l/_oiFmTgknceAQ


B. Electrostatic force

C. Gravitational force

D. Nuclear force

Answer: B

Watch Video Solution

9. A body is revolving with a uniform speed v in

a circle of radiusr . The tangential acceleration

is

https://dl.doubtnut.com/l/_oiFmTgknceAQ
https://dl.doubtnut.com/l/_Q6Wlp9mqhKS6


A. 
v
r

B. 
v2

r

C. Zero

D. 
v

r2

Answer: C

Watch Video Solution

10. The ratio of angular speeds of minute hand

and hour hand of a watch is

https://dl.doubtnut.com/l/_Q6Wlp9mqhKS6
https://dl.doubtnut.com/l/_nbbSSTHIKJcP


EVALUATE YOUR SELF -4

A. 1: 12

B. 6: 1

C. 12: 1

D. 1: 6

Answer: C

Watch Video Solution

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


1. A lift starts ascending with an acceleration

of 4ft /s2. At the same time a bolt falls from its

cieling 6ft above the �oor. Find the time taken

by it to reach the �oor. g = 32ft /s2

A. 
1

√3
s

B. 
1
3
s

C. 
1

√5
s

D. 
1
5 s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_PDb5ExDWcpY0


Watch Video Solution

2. A bus starts moving with acceleration 2ms - 2

. A cyclist 96m behind the bus starts

simultaneously towards the bus at a constant

speed of 20ms - 1  

After some time the bus will be left behind. If

bus continues moving with the same

acceleration, after what time from the

beginning, the bus will overtake the cyclist ?

A. 4s

B. 8s

https://dl.doubtnut.com/l/_PDb5ExDWcpY0
https://dl.doubtnut.com/l/_9rB2l6GjEHxJ


C. 12s

D. 16s

Answer: B

Watch Video Solution

3. Two particles start simultaneously from a

point with equal velocities v each along two

straight inclined at 60 ∘ . Find their relative

velocity

https://dl.doubtnut.com/l/_9rB2l6GjEHxJ
https://dl.doubtnut.com/l/_O4a4afneLoOm


A. V

B. 2V

C. 
V
2

D. 3V

Answer: A

Watch Video Solution

4. For a man running with a speed v. Wind

appears to have a velocity v and inclination 

120 ∘  with him. Find original velocity of wind

https://dl.doubtnut.com/l/_O4a4afneLoOm
https://dl.doubtnut.com/l/_gQmP3f648zTk


A. V

B. 2V

C. 
V
2

D. 3V

Answer: A

Watch Video Solution

5. Rain is falling vertically at 10√3 kph. A man

is running at 10 kph. The angle with vertical at

which he should hold his umbrella is

https://dl.doubtnut.com/l/_gQmP3f648zTk
https://dl.doubtnut.com/l/_ywSquX0VsBgO


A. 60 ∘

B. 45 ∘

C. 30 ∘

D. 15 ∘

Answer: C

Watch Video Solution

6. Rain was falling on a non-windy day,

vertically downwards at the rate of 12 m/s.

Suddenly wind starts blowing at the rate of 4

https://dl.doubtnut.com/l/_ywSquX0VsBgO
https://dl.doubtnut.com/l/_r9mHzQoNfPnD


m/s due North, with what speed the rain

drops hit a man travelling due east at 3 m/s?

A. 10 m/s

B. 11 m/s

C. 12 m/s

D. 13 m/s

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_r9mHzQoNfPnD


7. A particle is projected from a point A

vertically upwards with a speed of 50ms - 1 and

another is dropped simultaneously from B

which is 200 m vertically above A. They cross

each other after [Given: g = 10ms - 2 .

A. 4s

B. 5s

C. 6s

D. 8s

Answer: A

]

https://dl.doubtnut.com/l/_eAWXarO6ICjf


Watch Video Solution

8. A person walks up a stalled escalator in 90 s.

When standingon the same escalator, now

moving, he is carried in 60 s.The time it would

take him to walk up the moving escalator will

be:

A. 27s

B. 72s

C. 18s

https://dl.doubtnut.com/l/_eAWXarO6ICjf
https://dl.doubtnut.com/l/_yrS9eFr10Ypq


D. 36s

Answer: D

Watch Video Solution

9. A jet airplance travelling at the speed of

500km - 1 ejects its products of combustion at

the speed of 1500kmh - 1 relative to the jet

plane. What is the speed of the burnt gases

with respect to observer on the ground ?

A. 1500 km/h

https://dl.doubtnut.com/l/_yrS9eFr10Ypq
https://dl.doubtnut.com/l/_b4oku8LCKFNS


B. 2000 km/h

C. 1000 km/h

D. 500 km/h

Answer: C

Watch Video Solution

10. Two balls are thrown simultaneously, A

vetically upwards with a speed of 20ms - 1 from

the ground, and B vetically downwards from

height of 40 m with the same speed and along

https://dl.doubtnut.com/l/_b4oku8LCKFNS
https://dl.doubtnut.com/l/_NfS4Nts6jI5A


the same line of motion. At what points do the

two balls collide? Take g = 9.8ms - 2.

A. 15 m above from the ground

B. 15 m below from the top of the tower

C. 20 m above from the ground

D. 20 m below fom the top of the tower

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NfS4Nts6jI5A


11. A man wishes to swim across a river 0.5km.

wide if he can swim at the rate of 2 km/h. in

still water and the river �ows at the rate of

1km/h. The angle (w.r.t. the �ow of the river)

along which he should swin so as to reach a

point exactly oppposite his starting point,

should be:-

A. 60 ∘

B. 120 ∘

C. 145 ∘

https://dl.doubtnut.com/l/_Yh7drk857czA


D. 90 ∘

Answer: B

Watch Video Solution

12. A boat man can row with a speed of 10

km/hr. in still water. The river �ow steadily at 5

km/hr. and the width of the river is 2 km. if the

boat man cross the river with reference to

minimum distance of approach then time

elapsed in rowing the boat will be:-

https://dl.doubtnut.com/l/_Yh7drk857czA
https://dl.doubtnut.com/l/_JB6nGqjvHfjh


A. 
2√3

5
 hour

B. 
2

5√3
 hours

C. 
3√2

5
 hours

D. 
5√2

3
 hour

Answer: B

Watch Video Solution

13. A boat covers certain distance between two

spots on a river taking ′ t1′  time, going down

https://dl.doubtnut.com/l/_JB6nGqjvHfjh
https://dl.doubtnut.com/l/_UJUSj8rhsVaT


stream and ′ t2′  time going upstream, what

time will be taken by the boat to cover the

same distance in still water:-

A. 
t1 + t2

2

B. 
t1
2

+
3
4
t2

C. 
2t1t2
t1 + t2

D. 
t1 + t2
2t1t2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UJUSj8rhsVaT


C.U.Q

1. If 
→
A +

→
B =

→
C and the angle between 

→
A and 

→
B

is 120 ∘ , then the magnitude of 
→
C

A. must be equal to 
→
A -

→
B

B. must be less than 
→
A -

→
B

C. must be greater than 
→
A -

→
B

D. must be equal to 
→
A -

→
B

Answer: B

Watch Video Solution

| |
| |

| |
| |

https://dl.doubtnut.com/l/_Xr63oToLgkeK


2. When two vectors 
→
A and 

→
B of magnitudes a

and b respectively are added, the magnitude

of resultant vector is always

A. Equal to (a + b)

B. Less than (a + b)

C. Greater than (a + b)

D. Not greater than (a + b)

Answer: D

https://dl.doubtnut.com/l/_Xr63oToLgkeK
https://dl.doubtnut.com/l/_opX9D3mMF48U


Watch Video Solution

3. If 
→
C =

→
A +

→
B then

A. 
→
C is always greater than 

→
A

B. C is always equal to A + B

C. C is always equal to A + B

D. It is possible to have 
→
C <

→
A  and 

→
C <

→
B

Answer: D

Watch Video Solution

| |

| | | |
| | | |

https://dl.doubtnut.com/l/_opX9D3mMF48U
https://dl.doubtnut.com/l/_GjzyfVspM9sK


4. Three forces start acting simultaneously on

a particle moving the velocity 
→
V. The forces are

represented in magnitude and direction by

the three sides of a triangle ABC (as shown).

The particle will now move with velocity 

https://dl.doubtnut.com/l/_GjzyfVspM9sK
https://dl.doubtnut.com/l/_0Ba5MKJNUAS8


A. less than 
→
V

B. greater than 
→
V

C. 
→
V  in the direction of largest force

D. 
→
V remaining unchanged

Answer: D

Watch Video Solution

| |

5. The minimum number of forces of equal

magnitude in a plane that can keep a particle

in equilibrium is

https://dl.doubtnut.com/l/_0Ba5MKJNUAS8
https://dl.doubtnut.com/l/_7697S28w0vQj


A. 4

B. 2

C. 3

D. 5

Answer: B

Watch Video Solution

6. The minimum number of unequal forces in a

plane that can keep a particle in equilibrium is

https://dl.doubtnut.com/l/_7697S28w0vQj
https://dl.doubtnut.com/l/_hTLHjpUEtHy1


A. 4

B. 2

C. 3

D. 6

Answer: C

Watch Video Solution

7. How many minimum number of coplanar

vector having di�erent magnitudes can be

added to give zero resultant?

https://dl.doubtnut.com/l/_hTLHjpUEtHy1
https://dl.doubtnut.com/l/_u4vdaCDKq4Un


A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

8. A train is moving due east and a car is

moving due north with equal speeds. A

https://dl.doubtnut.com/l/_u4vdaCDKq4Un
https://dl.doubtnut.com/l/_8XG1HGzcbRgh


passenger in the train �nds that the car is

moving towards

A. North-East

B. North-West

C. South-West

D. South-East

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8XG1HGzcbRgh


9. A bus moves over a straight level road with

a constant acceleration a. A boy in the bus

drops a ball out side. The acceleration of the

ball w.r.t the bus and the earth are respectively

A. √a2 + g2, g

B. g, √a2 + g2

C. a, g

D. g, a

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1l6hXk02nvvR


Watch Video Solution

10. A particles P moves with speed v along AB

and BC, sides of a square ABCD. Another

particle Q also starts at A and moves with the

same speed but along AD and DC of the same

square ABCD. Then their respective changes

in velocities are

A. equal in magnitude but di�erent in

directions

https://dl.doubtnut.com/l/_1l6hXk02nvvR
https://dl.doubtnut.com/l/_iW3ZnGuJPrCH


B. di�erent in magnitude but same in

directions

C. di�erent both in magnitude and

direction

D. same both in magnitude and direction

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iW3ZnGuJPrCH


11. A river is �owing from east to west at a

speed of 5m / min . A man on south bank of

river, capable of swimming 10m / min  in still

water, wants to swim across the river in

shortest time. He should swim

A. Due north

B. 30 ∘  east of west

C. 30 ∘  west of north

D. 60 ∘  east of north

Answer: A

https://dl.doubtnut.com/l/_512uhwuay6NR


Watch Video Solution

12. A hunter aims his fun and �res a bullet

directly at a monkey on a tree. At the instant

the bullet leaves the gun, the monkey drops.

The bullet

A. cannot hit the monkey

B. may hit the monkey it its weight is more

than 30kg. wt

https://dl.doubtnut.com/l/_512uhwuay6NR
https://dl.doubtnut.com/l/_AdxRGLBeWPdI


C. may hit the monkey it its weight is less

than 30kg. wt

D. hits the monkey irrespective of its

weight.

Answer: D

Watch Video Solution

13. Keeping the speed of projection constant,

the angle of projection is increased from 0 ∘

https://dl.doubtnut.com/l/_AdxRGLBeWPdI
https://dl.doubtnut.com/l/_JqUOQDXdIqvX


to 90 ∘ . Then the horizontal range of the

projectile

A. goes on increasing up to 90 ∘

B. decreases up to 90 ∘

C. increases up to 45 ∘  and decreases

afterwards

D. decreases up to 45 ∘  and increases

afterwards

Answer: C

Watch Video Solution

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


14. Keeping the speed of projection constant,

the angle of projection is increased from 0 ∘

to 90 ∘ . Then the maximum height of the

projectile

A. goes on increasing up to 90 ∘

B. decreases up to 90 ∘

C. increases up to 45 ∘  and decreases

beyond it

https://dl.doubtnut.com/l/_JqUOQDXdIqvX
https://dl.doubtnut.com/l/_a2Ms6ytktYYq


D. decreases up to 45 ∘  and increases

beyond it

Answer: A

Watch Video Solution

15. The path of one projectile as seen from

another projectile is a (if horizontal

components of velocities are equal)

A. straight line

https://dl.doubtnut.com/l/_a2Ms6ytktYYq
https://dl.doubtnut.com/l/_Ggv7SIBPjdtN


B. parabola

C. hyperbola

D. circle

Answer: A

Watch Video Solution

16. Two particles are projected with same

speed but at angles of projection 45 ∘ - θ

and 45 ∘ + θ . Then their horizontal ranges

are in the ratio of

( )
( )

https://dl.doubtnut.com/l/_Ggv7SIBPjdtN
https://dl.doubtnut.com/l/_08cDYEX3VgRk


A. 1: 2

B. 2: 1

C. 1: 1

D. none of the above

Answer: C

Watch Video Solution

17. The acceleration of a projectile relative to

another projectile is

https://dl.doubtnut.com/l/_08cDYEX3VgRk
https://dl.doubtnut.com/l/_jbtsN4OUBcBc


A. -g

B. g

C. 2g

D. 0

Answer: D

Watch Video Solution

18. A stone is just dropped from the window of

a train moving along a horizontal straight

https://dl.doubtnut.com/l/_jbtsN4OUBcBc
https://dl.doubtnut.com/l/_oHnz42qRbKi1


track with uniform speed. The path of the

stone is

A. a parabola for an observer standing by

the side of the track

B. a horizontal straight line for an ovserver

inside the train

C. both (1)&(2) are true

D. (1) is true but (2) is false

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oHnz42qRbKi1


19. A bomb is dropped from an aeroplane

�ying horizontally with uniform speed. The

path of the bomb of

A. a verticle straight line for a stationary

observer on the ground

B. a parabola for the pilot of the aeroplane

C. a vertical straight line for the pilot and

parabola for a stationary observer on

the ground

https://dl.doubtnut.com/l/_oHnz42qRbKi1
https://dl.doubtnut.com/l/_Tb2qZH3nn9FH


D. a horizontal straight line for the pilot

and parabola for a stationary observer

on the ground

Answer: C

Watch Video Solution

20. A and B are two trains moving parallel to

each other. If a balls is thrown vertically up

from the train A, the path of the ball is

https://dl.doubtnut.com/l/_Tb2qZH3nn9FH
https://dl.doubtnut.com/l/_0UOEgExC1RuJ


A. parabola for an observer standing on

the ground

B. vertical straight line for an observer in B

when B is moving with same speed but

in same direction

C. a parabola for an observer in B when B

is moving with same speed but in

opposite direction.

D. all the above are true

Answer: D

https://dl.doubtnut.com/l/_0UOEgExC1RuJ


Watch Video Solution

21. A ball is thrown from rear end to the front

end of a compartment of a train which is

moving at constant horizontal velocity. An

observer sitting in the compartment and

another observer standing on the ground

draw the trajectory of the ball. They will have

A. equal horizontal and equal vertical

ranges

https://dl.doubtnut.com/l/_0UOEgExC1RuJ
https://dl.doubtnut.com/l/_n79226TjYBXl


B. equal vertical ranges but di�erent

horizontal ranges

C. di�erent vertical ranges but equal

horizontal ranges

D. di�erent vertical and di�erent

horizontal ranges

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_n79226TjYBXl


22. For body thrown horizontally from the top

of a tower,

A. the time of �ight depends both on h and

v

B. the horizontal Range depends only on v

but not on h

C. the time of �ight and horizontal Range

depend on h but not on v

https://dl.doubtnut.com/l/_nd9fiHTIwRhl


D. The horizontal Range depends on both v

and h

Answer: D

Watch Video Solution

23. A body is projected from a point with

di�erent angles of projections

20 ∘ , 35 ∘ , 45 ∘ , 60 ∘  with the horizontal but

with same initial speed. Their respective

horizontal but with same initial speed. Their

https://dl.doubtnut.com/l/_nd9fiHTIwRhl
https://dl.doubtnut.com/l/_RkHG77GbfFVf


respective horizontal ranges are R1, R2, R3

andR4. Identify the correct order in increasing

order

A. R1, R4, R2, R3

B. R2, R1, R4, R3

C. R1, R2, R4, R3

D. R4, R1, R2, R3

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RkHG77GbfFVf
https://dl.doubtnut.com/l/_cPyqd9wDN9bS


24. Two particles are projected from the same

point with the same speed at di�erent angles

θ1 and θ2 to the horizontal. If their respective

times of �ights are T1 and T2 and horizontal

ranges are same then 

a) θ1 + θ2 = 90 ∘  ,  

b)T1 = T2tanθ1  

c.T1 = T2tanθ2 ,  

d) T1sinθ2 = T2sinθ1

A. a, b, dare correct

B. a, c, dare correct

https://dl.doubtnut.com/l/_cPyqd9wDN9bS


C. b, c, dare correct

D. a, b, care correct

Answer: A

Watch Video Solution

25. Two bodies are projected at angles 30 ∘

and 60 ∘  to the horizontal from the ground

such that the maximum heights reached by

them are equal then 

a) Their times of �ight are equal 

https://dl.doubtnut.com/l/_cPyqd9wDN9bS
https://dl.doubtnut.com/l/_NY4yc8ubeA6j


b) Their horizontal ranges are equal 

c) The ratio of their initial speeds of projection

is √3: 1  

d) Both take same time to reach the maximum

height.

A. a, b, c and d are correct

B. only a, b and c are correct

C. only a and c are correct

D. only a, c and d are correct

Answer: D

https://dl.doubtnut.com/l/_NY4yc8ubeA6j


Watch Video Solution

26. A body is projected with an initial speed of

100√3ms - 1 at an angle of 60 ∘  above the

horizontal. If g = 10ms - 2 then velocity of the

projectile 

a) is perpendicular to it’s acceleration at the

instant t = 15sec.  

b) Is perpendicular to initial velocity of

projection at t = 20sec.   

c) Is minimum at the highest point 

https://dl.doubtnut.com/l/_NY4yc8ubeA6j
https://dl.doubtnut.com/l/_E7KMXXKSoUJc


d) Changes both in magnitude and direction,

during its �ight.

A. a, b, c and d are correct

B. only a, c and d are correct

C. only b, c and d are correct

D. only a, b and d are correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_E7KMXXKSoUJc


27. A paricle is moving along a circular path

with uniform speed. Through what angle does

its angular velocity change when it completes

half of the circular path?

A. 0 ∘

B. 45 ∘

C. 180 ∘

D. 360 ∘

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_plF0c8mn3eoj


Watch Video Solution

28. A car of mass m moves in a horizontal

circular path of radius r metre. At an instant

its speed is Vm /s and is increasing at a rate of 

am / sec2.then the acceleration of the car is

A. 
V2

r

B. a

C. a2 +
V2

r

2

D. a +
V2

r

√ ( )
√ ( )

https://dl.doubtnut.com/l/_plF0c8mn3eoj
https://dl.doubtnut.com/l/_SGzyaSWjRFca


Answer: C

Watch Video Solution

29. Consider the following two statements A

and B and identify the correct choice  

A) When a rigid body is rotating about its own

axis, at a given instant all particles of body

posses same angular velocity. 

B) When a rigid body is rotating about its own

axis, the linear velocity of a particle is directly

https://dl.doubtnut.com/l/_SGzyaSWjRFca
https://dl.doubtnut.com/l/_sCPMdikcUbOR


proportional to its perpendicular distance

from axis

A. A is true but B is false

B. A is false but B is true

C. Both A and B are true

D. Both A and B are false

Answer: C

Watch Video Solution

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


30. Suppose a disc is rotating counter

clockwise in the plane of the paper then

A. It's angular velocity vector will be

perpendicular to the page pointing up

out of the page

B. It's angular velocity vector will be

perpendicular to the page pointing in

wards

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


C. It’s angular velocity vector act along the

tan-gent to the disc.

D. none of the above is correct

Answer: A

Watch Video Solution

31. 
→
A,

→
B,

→
C,

→
D,

→
E and 

→
Fare coplanar vectors

having the same magnitude each of 10units

and angle between successive vectors is 60 ∘   

The magnitude of resultant is

https://dl.doubtnut.com/l/_aWmTzqdMMnSr
https://dl.doubtnut.com/l/_TiGYWSL9ZLth


A. 0 units

B. 1 units

C. 2 units

D. 3 units

Answer: A

Watch Video Solution

32. 
→
A,

→
B,

→
C,

→
D,

→
E and 

→
Fare coplanar vectors

having the same magnitude each of 10units

https://dl.doubtnut.com/l/_TiGYWSL9ZLth
https://dl.doubtnut.com/l/_dXw5cLAQtyqo


and angle between successive vectors is 60 ∘   

If 
→
A is reversed the magnitude of resultant is

A. 10 units

B. 20 units

C. 30 units

D. 40 units

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dXw5cLAQtyqo


33. 
→
A,

→
B,

→
C,

→
D,

→
E and 

→
Fare coplanar vectors

having the same magnitude each of 10units

and angle between successive vectors is 60 ∘   

If 
→
A,

→
B&

→
C is reversed the magnitude of

resultant is

A. 10 units

B. 20 units

C. 30 units

D. 40 units

Answer: D

https://dl.doubtnut.com/l/_njbymORPz3Uq


Watch Video Solution

34. On an open ground, a motorist follows a

track that turns to his left by an angle of 60 ∘

after every 500m. Starting from a given turn,

The path followed by the motorist is a regular

hexagon with side 500m, as shown in the given

�gure specify the displacement of the

motorist 

https://dl.doubtnut.com/l/_njbymORPz3Uq
https://dl.doubtnut.com/l/_PEzoMkGY1jwz


  

at the end of third turn.

A. 500m

B. 250m

C. 1000m

D. 1500m

https://dl.doubtnut.com/l/_PEzoMkGY1jwz


Answer: C

Watch Video Solution

35. On an open ground, a motorist follows a

track that turns to his left by an angle of 60 ∘

after every 500m. Starting from a given turn,

The path followed by the motorist is a regular

hexagon with side 500m, as shown in the given

�gure specify the displacement of the

motorist 

https://dl.doubtnut.com/l/_PEzoMkGY1jwz
https://dl.doubtnut.com/l/_fbPkGAA9Igsz


  

at the end of sixth turn.

A. 3000m

B. 1500m

C. 0m

D. 1000m

https://dl.doubtnut.com/l/_fbPkGAA9Igsz


Answer: C

Watch Video Solution

36. On an open ground, a motorist follows a

track that turns to his left by an angle of 60 ∘

after every 500m. Starting from a given turn,

The path followed by the motorist is a regular

hexagon with side 500m, as shown in the given

�gure specify the displacement of the

motorist 

https://dl.doubtnut.com/l/_fbPkGAA9Igsz
https://dl.doubtnut.com/l/_IsEjbRVJgM8i


  

at the end of eighth turn.

A. 3000m

B. 1500m

C. 0m

D. 866m

https://dl.doubtnut.com/l/_IsEjbRVJgM8i


Answer: D

Watch Video Solution

37. A train is moving due east and a car is

moving due north with equal speeds. A

passenger in the train �nds that the car is

moving towards

A. North- East

B. North- West

C. South- West

https://dl.doubtnut.com/l/_IsEjbRVJgM8i
https://dl.doubtnut.com/l/_haSqjL9PB0Pt


D. South- East

Answer: B

Watch Video Solution

38. A bus moves over a straight level road with

a constant acceleration a. A boy in the bus

drops a ball out side. The acceleration of the

ball w.r.t the bus and the earth are respectively

A. √a2 + g2, g

https://dl.doubtnut.com/l/_haSqjL9PB0Pt
https://dl.doubtnut.com/l/_JhtmwJqFyqC6


B. g, √a2 + g2

C. a,g

D. g,a

Answer: A

Watch Video Solution

39. A particles P moves with speed v along AB

and BC, sides of a square ABCD. Another

particle Q also starts at A and moves with the

same speed but along AD and DC of the same

https://dl.doubtnut.com/l/_JhtmwJqFyqC6
https://dl.doubtnut.com/l/_BGflRB7NcSqd


square ABCD. Then their respective changes

in velocities are

A. equal in magnitude but di�erent in

directions

B. diferent in magnitude but same in

directions

C. diferent both in magnitude and

direction

D. same both in magnitude and direction

Answer: A

https://dl.doubtnut.com/l/_BGflRB7NcSqd


Watch Video Solution

40. Ariver is �owing from west to east at a

speed of 5 m/s. Aman on the south bank of the

river capable of swimming at 10 m/s in a still

water wants to swim, across the river in a

shortest time He should swim in a direction

A. Due north

B. 30 ∘  east of west

C. 30 ∘  west of north

https://dl.doubtnut.com/l/_BGflRB7NcSqd
https://dl.doubtnut.com/l/_j6MfSGYULRDF


D. 60 ∘  east of north

Answer: A

View Text Solution

41. A hunter aims his fun and �res a bullet

directly at a monkey on a tree. At the instant

the bullet leaves the gun, the monkey drops.

The bullet

A. cannot hit the monkey

https://dl.doubtnut.com/l/_j6MfSGYULRDF
https://dl.doubtnut.com/l/_nNMcys6QFl3T


B. may hit the monkey it its weight is more

than 30 kg w

C. may hit the monkey if its weight is less

than 30 kg wt

D. hits the monkey irrespective of its

weight.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nNMcys6QFl3T


42. Keeping the speed of projection constant,

the angle of projection is increased from 0 ∘

to 90 ∘ . Then the horizontal range of the

projectile

A. goes on increasing up to 90 ∘

B. decreases up to 90 ∘

C. increases up to 45 ∘  and decreases

afterwards

D. decreases up to 45 ∘  and increases

afterwards

https://dl.doubtnut.com/l/_oBub1Ja2QAvV


Answer: C

Watch Video Solution

43. Keeping the speed of projection constant,

the angle of projection is increased from 0 ∘

to 90 ∘ . Then the maximum height of the

projectile

A. goes on increasing upto 90 ∘

B. decreases upto 90 ∘

https://dl.doubtnut.com/l/_oBub1Ja2QAvV
https://dl.doubtnut.com/l/_aRItlvI6Wn5q


C. increases upto 45 ∘  and decreases

beyond it

D. decreases upto 45 ∘  and increases

beyond it

Answer: A

Watch Video Solution

44. The path of one projectile as seen from

another projectile is a (if horizontal

components of velocities are equal)

https://dl.doubtnut.com/l/_aRItlvI6Wn5q
https://dl.doubtnut.com/l/_l5BsziZfZZLu


A. straight line

B. parabola

C. hyperbola

D. circle

Answer: A

Watch Video Solution

45. Two particles are projected with same

speed but at angles of projection 45 ∘ - θ( )

https://dl.doubtnut.com/l/_l5BsziZfZZLu
https://dl.doubtnut.com/l/_KDCN5NLcn0HF


and 45 ∘ + θ . Then their horizontal ranges

are in the ratio of

A. 1: 2

B. 2: 1

C. 1: 1

D. none of the above

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_KDCN5NLcn0HF


46. The acceleration of a projectile relative to

another projectile is

A. -g

B. g

C. 2g

D. 0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ud63sfvTpiYP
https://dl.doubtnut.com/l/_MhNdpdBnOod1


47. A stone is just dropped from the window of

a train moving along a horizontal straight

track with uniform speed. The path of the

stone is

A. a parabola for an observer standing by

the side of the track

B. a horizontal straight line for an observer

inside the train

C. both (1) & (2) are true

D. (1) is true but (2) is false

https://dl.doubtnut.com/l/_MhNdpdBnOod1


Answer: C

Watch Video Solution

48. A bomb is dropped from an aeroplane

�ying horizontally with uniform speed. The

path of the bomb of

A. a vertical straight line for a stationary

observer on the ground

B. a parabola for the pilot of the aeroplane

https://dl.doubtnut.com/l/_MhNdpdBnOod1
https://dl.doubtnut.com/l/_J4b65u9gvmgB


C. a vertical straight line for the pilot and

parabola for a stationary observer on

the ground

D. a horizontal straight line for the pilot

and parabola for a stationary observer

on the ground

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_J4b65u9gvmgB


49. A and B are two trains moving parallel to

each other. If a balls is thrown vertically up

from the train A, the path of the ball is

A. parabola for an observer standing on

the ground

B. vertical straight linie for an observer in B

when B is moving with the same speed

in the same direction of A

C. a parabola for an observer in B when B is

moving with same speed but in opposite

https://dl.doubtnut.com/l/_zykuRQRHgA81


direction

D. all the above are true

Answer: D

Watch Video Solution

50. A ball is thrown from rear end to the front

end of a compartment of a train which is

moving at constant horizontal velocity. An

observer sitting in the compartment and

https://dl.doubtnut.com/l/_zykuRQRHgA81
https://dl.doubtnut.com/l/_EiEipA1y6lj0


another observer standing on the ground

draw the trajectory of the ball. They will have

A. equal horizontal and equal vertical

ranges

B. equal vertical ranges but di�erent

horizontal ranges

C. di�erent vertical ranges but equal

horizontal ranges

D. di�erent vertical and di�erent

horizontal ranges

https://dl.doubtnut.com/l/_EiEipA1y6lj0


Answer: B

Watch Video Solution

51. For body thrown horizontally from the top

of a tower,

A. the time of �ight depends both onh and

v

B. the horizontal Range depends only on

vbut not on h

https://dl.doubtnut.com/l/_EiEipA1y6lj0
https://dl.doubtnut.com/l/_nteALJabW2h6


C. the time of �ght and horizontal Range

depend on h but not on v

D. the horizontal Range depends on both v

and h

Answer: D

Watch Video Solution

52. A body is projected from a point with

di�erent angles of projections

20 ∘ , 35 ∘ , 45 ∘ , 60 ∘  with the horizontal but

https://dl.doubtnut.com/l/_nteALJabW2h6
https://dl.doubtnut.com/l/_LfuRkhyay3JJ


with same initial speed. Their respective

horizontal but with same initial speed. Their

respective horizontal ranges are R1, R2, R3

andR4. Identify the correct order in increasing

order

A. R1, R4, R2, R3

B. R2, R1, R4, R3

C. R1, R2, R4, R3

D. R4, R1, R2, R3

Answer: A

https://dl.doubtnut.com/l/_LfuRkhyay3JJ


Watch Video Solution

53. Two particles are projected from the same

point with the same speed at di�erent angles

θ1 and θ2 to the horizontal. If their respective

times of �ights are T1 and T2 and horizontal

ranges are same then 

a) θ1 + θ2 = 90 ∘  ,  

b)T1 = T2tanθ1  

c.T1 = T2tanθ2 ,  

d) T1sinθ2 = T2sinθ1

A. a, b, d are correct

https://dl.doubtnut.com/l/_LfuRkhyay3JJ
https://dl.doubtnut.com/l/_87FnYP6UroCJ


B. a, c, d are correct

C. b, c, d are correct

D. a, b, c are correct

Answer: A

Watch Video Solution

54. Two bodies are projected at angles 30 ∘

and 60 ∘  to the horizontal from the ground

such that the maximum heights reached by

them are equal then 

https://dl.doubtnut.com/l/_87FnYP6UroCJ
https://dl.doubtnut.com/l/_iX7thxTv6kUm


a) Their times of �ight are equal 

b) Their horizontal ranges are equal 

c) The ratio of their initial speeds of projection

is √3: 1  

d) Both take same time to reach the maximum

height.

A. a, b, c and d are corect

B. only a, b and c are correct

C. only a and c are correct

D. only a, c and d are correct

Answer: D

https://dl.doubtnut.com/l/_iX7thxTv6kUm


Watch Video Solution

55. A body is projected with an initial speed of

100√3ms - 1 at an angle of 60 ∘  above the

horizontal. If g = 10ms - 2 then velocity of the

projectile 

a) is perpendicular to it’s acceleration at the

instant t = 15sec.  

b) Is perpendicular to initial velocity of

projection at t = 20sec.   

c) Is minimum at the highest point 

https://dl.doubtnut.com/l/_iX7thxTv6kUm
https://dl.doubtnut.com/l/_DzoC9AcZAQOF


d) Changes both in magnitude and direction,

during its �ight.

A. a, b, c and d are corect

B. only a, c and d are correct

C. only b, c and d are correct

D. only a,b and d are correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DzoC9AcZAQOF


56. In a projectile motion,the velocity:- (1) is

always perpendicular to the acceleration (2) is

never perpendicular to the acceleration (3) is

perpendicular to the acceleration for one

instant only (4) is perpendicular to the

acceleration for two instants

A. a and b are correct

B. b and c are correct

C. c and d are correct

D. a and d are correct

https://dl.doubtnut.com/l/_jgTa48iF0vmf


Answer: C

Watch Video Solution

57. Two bullets are �red simultaneously,

horizontally and with di�erent speeds from

the same place. Whch bullet will hit the

ground �rst?

A. the faster one

B. the slower one

C. both will reach singultaneously

https://dl.doubtnut.com/l/_jgTa48iF0vmf
https://dl.doubtnut.com/l/_TmR7NBVnAaEG


D. depends on the masses

Answer: C

Watch Video Solution

58. A ball is thrown from rear end to the front

end of a compartment of a train which is

moving at constant horizontal velocity. An

observer sitting in the compartment and

another observer standing on the ground

draw the trajectory of the ball. They will have

https://dl.doubtnut.com/l/_TmR7NBVnAaEG
https://dl.doubtnut.com/l/_M5cwARjSfOG3


A. equal horizontal and equal vertical

ranges

B. equal vertical ranges but di�erent

horizontal ranges

C. di�erent vertical ranges but equal

horiozontal ranges

D. diferent vertical and di�erent horizontal

ranges

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_M5cwARjSfOG3


59. A projectile has

A. minimum velocity at the point of

projection and maximum at the

maximum height

B. maximum at the point of projection and

minimum at the maximum height

C. same velocity at any point in its path

https://dl.doubtnut.com/l/_M5cwARjSfOG3
https://dl.doubtnut.com/l/_UuoOG6NX6Wfa


D. zero velocity at the maximum height

irrespective of the velocity of projection

Answer: B

Watch Video Solution

60. Two bullets are �red simultaneously,

horizontally and with di�erent speeds from

the same place. Whch bullet will hit the

ground �rst?

https://dl.doubtnut.com/l/_UuoOG6NX6Wfa
https://dl.doubtnut.com/l/_ZA94apE4euW9


A. �rst

B. the slower one

C. both will reach simutaneously

D. depends on the masses

Answer: C

Watch Video Solution

61. A particle is moving along a circular path

with uniform speed. Through what angle does

https://dl.doubtnut.com/l/_ZA94apE4euW9
https://dl.doubtnut.com/l/_ujAbc7MCZx60


its angular velocity change when it completes

half of the circular path?

A. 0 ∘

B. 45 ∘

C. 180 ∘

D. 360 ∘

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ujAbc7MCZx60


62. A car of mass m moves in a horizontal

circular path of radius r metre. At an instant

its speed is Vm /s and is increasing at a rate of 

am / sec2.then the acceleration of the car is

A. 
V2

r

B. 3

C. a2 +
V2

r

2

D. a +
V2

r

Answer: C

√ ( )
√

https://dl.doubtnut.com/l/_Ost67cJNY2bD


Watch Video Solution

63. Consider the following two statements A

and B and identify the correct choice  

A) When a rigid body is rotating about its own

axis, at a given instant all particles of body

posses same angular velocity. 

B) When a rigid body is rotating about its own

axis, the linear velocity of a particle is directly

proportional to its perpendicular distance

from axis

https://dl.doubtnut.com/l/_Ost67cJNY2bD
https://dl.doubtnut.com/l/_wSoC1iyPDxUm


A. A is true but B is false

B. A is false but B is true

C. Both A and B are true

D. Both A and B are false

Answer: C

Watch Video Solution

64. Suppose a disc is rotating counter

clockwise in the plane of the paper then .

https://dl.doubtnut.com/l/_wSoC1iyPDxUm
https://dl.doubtnut.com/l/_MGRDLWWYuUEn


A. It's angular velocity vector will be

perpendicular to the page pointing up

out of the page

B. It's angular velocity vector will be

perpendicular to the page pointing in

wards

C. It's angular velocity vector acts along the

tangent to the disc.

D. none of the above is corect

Answer: A

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


Watch Video Solution

65. The direction of angular acceleration of a

body moving in a circle in the plane of the

paper is .

A. along the tangent

B. along the radius inward

C. along the radius outward

D. along the perpendicular to the plane of

the �rst paper

https://dl.doubtnut.com/l/_MGRDLWWYuUEn
https://dl.doubtnut.com/l/_2UusvfwBV38I


Answer: D

Watch Video Solution

66. Suppose a disc is rotating counter

clockwise in the plane of the paper then .

A. it's angular velocity vector will be perpen

dicular to the page pointing up out of

the page

https://dl.doubtnut.com/l/_2UusvfwBV38I
https://dl.doubtnut.com/l/_eCoaTZ7NZsLw


B. It's angular velocity vector will be perpen

dicular to the page pointing inwards

C. It's angular velocity vector acts along the

tangent to the disc

D. none of the above is correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eCoaTZ7NZsLw


67. A Particle of mass 'M' moves in a uniform

circular path of radius 'r' with a constant

speed 'v' then its centripetal acceleration is .

A. 
V2

r

B. 
V2

r2

C. V2r

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sR9Hz9Zw3dza


68. Many great rivers �ow towards the

equator, what e�ect does the sediment they

carry. To sea have on the rotation of the earth

A. the rotation of the earth slows down

B. the rotation of theearth speeds up

C. no e�ect on the rotation of the earth

D. none

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_NQjdAHR0lmAY


69. The average acceleration vector for a

particle having a uniform circular motion is

A. A consrant vector of magnitude 
V2

r

B. a vector of magnitude 
V2

r
 directed nor

mally to the plane of motion

C. null vector

D. equal to instantaneous acceleration

vector

Answer: C

https://dl.doubtnut.com/l/_sBgGP0V038RM


Watch Video Solution

70. A ody is in pure rotation. The linear speed v

of a particle, the distance r of the particle from

the axis and the angular velocity ω of the body

are related as ω =
v
r

. Thus

A. ωα
1
r

B. ωαr

C. v

D. ω is independent of r

https://dl.doubtnut.com/l/_sBgGP0V038RM
https://dl.doubtnut.com/l/_Buooc8i0KFYL


EXERCISE I-(C.W)

Answer: D

Watch Video Solution

1. A particle is moving eastwards with a

velocity 5ms - 1, changes its direction

northwards in 10 seconds and moves with

same magnitude of velocity. The average

acceleration is

https://dl.doubtnut.com/l/_Buooc8i0KFYL
https://dl.doubtnut.com/l/_ywFOajZfRC9V


A. zero

B. 
1

√2
ms - 2 towards N-E

C. 
1

√2ms - 2  towards S-E

D. 
1

√2
ms - 2 towards N-W

Answer: D

Watch Video Solution

2. A man is going due east with a velocity of

5ms - 1.It is vertically rainging downwards with

https://dl.doubtnut.com/l/_ywFOajZfRC9V
https://dl.doubtnut.com/l/_klueBmusXXLm


a velocity of 4ms - 1.At what angle should he

hold the umbrella to the vertical so as to

protect him self from the rain?

A. tan - 1 5
4

 in anti-clockwise direction

B. tan - 1 5
4

 in clock-wise direction

C. tan - 1 4
5

 North of East

D. tan - 1 4
5

 East of North

Answer: B

Watch Video Solution

( )
( )
( )
( )

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


3. Rain drops are falling downward vertically at

4 kmph. For a person moving forward at 3

kmph feels the rain falling at

A. 7 kmph

B. 1 kmph

C. 5 kmph

D. 25 kmph

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_33Ty80K75dzv


4. A man travelling at 10.8kmph in topless car

on a rainy day. He holds an umbrella at angle

of 37 ∘  with the vertical so that he does not

wet.If rain drops falls vertically downwards

what is rain velocity.

A. 1 m/s

B. 2 m/s

C. 3 m/s

D. 4 m/s

Answer: D

https://dl.doubtnut.com/l/_nvf5L2fZNFmZ


Watch Video Solution

5. A man can row a boat in still water with a

velocity of 8kmph.Water is �owing in a river

with a velocity of 4kmph. At what angle should

he row the boat so as to reach the exact

opposite point

A. 150 ∘  to �ow of water.

B. 120 ∘  to �ow of water.

C. 30 ∘ to �ow of water.

https://dl.doubtnut.com/l/_nvf5L2fZNFmZ
https://dl.doubtnut.com/l/_p0ksmuI8J7oM


D. 90 ∘  to �ow of water.

Answer: B

Watch Video Solution

6. A person can swim in still water at 5m /s.He

moves in a river of velocity 3m /s, �rst down

the steam and next same distance up the

stream. The ratio of times taken are

A. 1: 1

https://dl.doubtnut.com/l/_p0ksmuI8J7oM
https://dl.doubtnut.com/l/_A7VlE7qythtu


B. 1: 2

C. 1: 4

D. 4: 1

Answer: C

Watch Video Solution

7. The velocity of water in a river is 2kmph,while

width is 400m. A boat is rowed from a point

rowing always aiming opposite point at 8kmph

https://dl.doubtnut.com/l/_A7VlE7qythtu
https://dl.doubtnut.com/l/_GoYb6jL6YBTb


of still water velocity. On reaching the

opposite bank the drift obtained is

A. 93 m

B. 100.8 m

C. 112.4 m

D. 100 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GoYb6jL6YBTb


8. A man can swim in still water at a speed of

4kmph. He desires to cross a river �owing at a

speed of 3kmph in the shortest time interval. If

the width of the river is 3 km , then time taken

to cross river (in hours) and the horizontal

distance travelled (in km) are respectively

A. 
3
4

,
9
4

B. 
3
5

, 3

C. 
1
4

,
15
4

D. 
3

√7
, 7

https://dl.doubtnut.com/l/_Tl6aL9vDO5MZ


Answer: A

Watch Video Solution

9. A particle is projected in xy plane with y-axis

along vertical, the point of projection is origin.

The equation of the path is y = √3x -
g
2
x2

.where y and x are in m.Then the speed of

projection in ms - 1 is

A. 2

B. √3

https://dl.doubtnut.com/l/_Tl6aL9vDO5MZ
https://dl.doubtnut.com/l/_ZqpPyiGVh6Xt


C. 4

D. 
√3

2

Answer: A

Watch Video Solution

10. If a body is thrown with a speed of 19.6m /s

making an angle of 30 ∘  with the

horizontal,then the time of �ight is

A. 1s

https://dl.doubtnut.com/l/_ZqpPyiGVh6Xt
https://dl.doubtnut.com/l/_ce9XuoSXlidP


B. 2s

C. 2√3s

D. 5s

Answer: B

Watch Video Solution

11. A particle is projected with an initial

velocity of 200m /s in a direction making an

angle of 30 ∘  with the vertical. The horizontal

distance covered by the particle in 3s is

https://dl.doubtnut.com/l/_ce9XuoSXlidP
https://dl.doubtnut.com/l/_PTSgJ2Dx5H3Q


A. 300 m

B. 150 m

C. 175 m

D. 125 m

Answer: A

Watch Video Solution

12. A body is projected with an initial velocity

20m /s at 60 ∘  to the horizontal. Its initial

https://dl.doubtnut.com/l/_PTSgJ2Dx5H3Q
https://dl.doubtnut.com/l/_Yfyud3YCHOJD


velocity vector is ___ g = 10m /s2

A. 10î - 20ĵ

B. 10√3î + 10ĵ

C. 10î + 10√3ĵ

D. 5î + 5√3ĵ

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Yfyud3YCHOJD


13. A body is projected at an angle of 30 ∘  with

the horizontal with momentum P.At its

highest point the magnitude of the

momentum is:

A. 
√3

2
P

B. 
2

√3
P

C. P

D. 
P
2

Answer: A

W h Vid S l i

https://dl.doubtnut.com/l/_kPCPERW8cYAb


Watch Video Solution

14. The potential energy of a projectile at its

maximum height is equal to its kinetic energy

there. If the velocity of projection is 20m /s - 1

,its time of �ight is g = 10m /s2

A. 2s

B. 2√2s

C. 
1
2
s

D. 
1

√2
s

( )

https://dl.doubtnut.com/l/_kPCPERW8cYAb
https://dl.doubtnut.com/l/_E3K7YwNTXNJM


Answer: B

Watch Video Solution

15. From a point on the ground a particle is

projected with initial velocity u,such that its

horizontal range is maximum. The magnitude

of average velocity during its ascent.

A. 
√5u

2√2

B. 
5u
4

https://dl.doubtnut.com/l/_E3K7YwNTXNJM
https://dl.doubtnut.com/l/_mdfRnUc6KcbP


C. 
√3

2√2

D. none

Answer: A

Watch Video Solution

16. The horizontal and vertical displacements

of a projectile are given as x = at & y = bt - ct2

.Then velocity of projection is

A. √a2 + b2

https://dl.doubtnut.com/l/_mdfRnUc6KcbP
https://dl.doubtnut.com/l/_WUqm6xBhPxkc


B. √b2 + c2

C. √a2 + c2

D. √ b2 - c2

Answer: A

Watch Video Solution

( )

17. Two bodies are thrown from the same point

with the same velocity of 50ms - 1.if their

angles of projection are complimentary to

each other and the di�erence of maximum

https://dl.doubtnut.com/l/_WUqm6xBhPxkc
https://dl.doubtnut.com/l/_GeesOXCpzw6w


heights is 30m,the minimum and maximum

heights are g = 10m /s2

A. 50 m & 80 m

B. 47.5 m & 77.5 m

C. 30 m & 60 m

D. 25 m & 55 m

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GeesOXCpzw6w


18. A missile is �red for maximum range with

an initial velocity of 20m /s. If g = 10m /s2, the

range of the missile is

A. 50 m

B. 60 m

C. 20 m

D. 40 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qOBp1AQRkcon


19. If →u = aî + bĵ + ck̂ with î, ĵ, k̂are in east,

north and vertical directions, horizontal

component of velocity of projectile is

A. a

B. b

C. √a2 + b2

D. √b2 + c2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oEH4jBqOhRSi


20. If the time of �ight of a projectile is

doubled, what happens to the maximum

height at tained?

A. halved

B. remains unchanged

C. doubled

D. become four times

Answer: D

Watch Video Solution

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


21. If →u = aî + bĵ + ck̂ with î, ĵ, k̂are in east,

north and vertical directions, the maximum

height of the projectileis

A. 
a2

2g

B. 
b2

2g

C. 
c2

2g

D. 
b2c2

2g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HLGBfZMbPBm6


22. v20

A. 2.5 m

B. 0.8 m

C. 0.9 m

D. 0.45 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_HLGBfZMbPBm6
https://dl.doubtnut.com/l/_mgvmBdOOeXLA


23. A stone is projected from the ground with

a velocity of 14ms - 1.  One second later it clears

a wall 2m high. The angle of projection is

g = 10ms - 2

A. 45 ∘

B. 30 ∘

C. 60 ∘

D. 15 ∘

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_BXFtgjiJwe4u


Watch Video Solution

24. The horizontal and vertical distances

travelled by a particle in time t are given by

x=6t and y = 8t - 5t2. If g=10m / sec2, then the

initial velocity of the particle is

A. 8ms - 1

B. 6ms - 1

C. 14ms - 1

D. 10ms - 1

https://dl.doubtnut.com/l/_BXFtgjiJwe4u
https://dl.doubtnut.com/l/_sbnl9NdFHbW5


Answer: D

Watch Video Solution

25. A gun �res a bullet at a speed of 140ms - 1.If

the bullet is to hit a-target at the same level as

the gun and at 1km distance, the angle of

projection may be

A. 60 ∘ or 30 ∘

B. 40 ∘ or 50 ∘

C. 15 ∘ or 75 ∘

https://dl.doubtnut.com/l/_sbnl9NdFHbW5
https://dl.doubtnut.com/l/_3azrqjUiVyC5


D. 20 ∘ or 70 ∘

Answer: C

Watch Video Solution

26. An object is projected with a velocity of

20
m
s

 making an angle of 45 ∘  with horizontal.

The equation for the trajectory is h = Ax - Bx2

where h is height, x is horizontal distance, A

and B are constants. The ratio A:B is (g

= ms - 2)

https://dl.doubtnut.com/l/_3azrqjUiVyC5
https://dl.doubtnut.com/l/_WyIB7t4h8e7Q


A. 1: 5

B. 5: 1

C. 1: 40

D. 40: 1

Answer: D

Watch Video Solution

27. For a projectile, the ratio of maximum

height reached to the square of �ight time is

https://dl.doubtnut.com/l/_WyIB7t4h8e7Q
https://dl.doubtnut.com/l/_RxgE6Ek9VjhE


g = 10ms - 2

A. 5: 4

B. 5: 2

C. 5: 1

D. 10: 1

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_RxgE6Ek9VjhE


28. Two bodies are thrown from the same

point with the same velocity of projection

angles of projection being complimentary

angles. If R1 and R2 are the ranges and 

h1 and h2 are maximum heights respectively,

then

A. R1 = R2 =
u2

g
sin2θ

B. h1 + h2 =
u2

2g

C. both

D. none

https://dl.doubtnut.com/l/_XFs27MKQvs96


Answer: C

Watch Video Solution

29. Two bodies are thrown with the same

velocity at angles α and 90 ∘ - α to the

horizontal.Calculate the ratio of the maximum

heights reached by the bodies.

A. cot2α

B. tan2α

C. sec2α

https://dl.doubtnut.com/l/_XFs27MKQvs96
https://dl.doubtnut.com/l/_on9PFVbvtrte


D. cos2α

Answer: B

Watch Video Solution

30. The speed of a projectile at its maximum

height is half of its initial speed. The angle of

projection is .

A. 30 ∘

B. 45 ∘

https://dl.doubtnut.com/l/_on9PFVbvtrte
https://dl.doubtnut.com/l/_DwJchShKhRCL


C. 60 ∘

D. 76 ∘

Answer: C

Watch Video Solution

31. A ball is thrown with a velocity of u making

an angle θ with the horizontal. Its velocity

vector normal to initial vector (u) after a time

interval of

https://dl.doubtnut.com/l/_DwJchShKhRCL
https://dl.doubtnut.com/l/_Sgm7txwpxq6F


A. 
usinθ
g

B. 
u

gcosθ

C. 
u

gsinθ

D. 
ucosθ
g

Answer: C

Watch Video Solution

32. A body projected horizontally with a

velocityv from a height h has a range R.With

what velocity a body is to be projected

https://dl.doubtnut.com/l/_Sgm7txwpxq6F
https://dl.doubtnut.com/l/_sEy7rKGCexSL


horizontally from a height h /2 to have the

same range ?

A. √2v

B. 2v

C. 6v

D. 8v

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sEy7rKGCexSL


33. A stone is thrown horizontally with velocity

gms - 1 from the top of a tower of height g

metre. The velocity with which it hits the

ground is inms - 1

A. g

B. 2g

C. √3g

D. 4g

Answer: C

Watch Video Solution

( )

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


Watch Video Solution

34. A body is thrown horizontally from the top

of a tower.It reaches the ground after 4s at an

angle 45 ∘  to the ground.The velocity of

projection is

A. 9.8 ms - 1

B. 19.6 ms - 1

C. 29.4 ms - 1

D. 39.2 ms - 1

https://dl.doubtnut.com/l/_jctkeyrwWeFt
https://dl.doubtnut.com/l/_d9Cku7gRV9p1


Answer: D

Watch Video Solution

35. Two cli�s of heights 120m and 100.4m are

separated bya horizontal distance of 16m if a

car has to reach from the �rst cli� to the

second the horizontal velocity of car should be

A. 16 m/s

B. 4 m/s

C. 2 m/s

https://dl.doubtnut.com/l/_d9Cku7gRV9p1
https://dl.doubtnut.com/l/_eBKlxzibEDvZ


D. 8 m/s

Answer: D

Watch Video Solution

36. A circular disc is rotating about its own

axis at the rate of 200 revolutions per minute.

Two particles P, Q of disc are at distances 

5cm, 10cm from axis of rotation. The ratio of

angular velocities of P and Q is

A. 1: 2

https://dl.doubtnut.com/l/_eBKlxzibEDvZ
https://dl.doubtnut.com/l/_AI120R25O14z


B. 1: 1

C. 2: 1

D. 4: 1

Answer: B

Watch Video Solution

37. A stationary wheel starts rotating about its

own axis at uniform rate amgular acceleration

8rad /s2.The time taken by its to complete 77

rotation is

https://dl.doubtnut.com/l/_AI120R25O14z
https://dl.doubtnut.com/l/_qaCMOtI7mAku


A. 5.5 sec

B. 7 sec

C. 11 sec

D. 14 sec

Answer: C

Watch Video Solution

38. A circular disc is rotating about its own

axis at uniform rate completes 30 rotations in

https://dl.doubtnut.com/l/_qaCMOtI7mAku
https://dl.doubtnut.com/l/_il9xWqWdPzsY


one minute.The angular velocity of disc in rad

s - 1 is

A. 2π

B. π

C. 
π
2

D. 
π
4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_il9xWqWdPzsY


39. A particle is moving at uniform speed

2ms - 1 along a circle of radius 0.5m.The

centripetal acceleration of particle is

A. 1ms - 2

B. 2ms - 2

C. 4ms - 2

D. 8ms - 2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WyMw7kNwmv1f


40. A particle P is moving in a circle of radius r

with a uniform speed u. C is the centre of the

circle and AB is diameter. The angular velocity

of P about A and V are in the ratio :

A. 1: 1

B. 1: 2

C. 2: 1

D. 1: 3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_bihIRNiQ55Ua


EXERCISE I-(H.W)

1. A particle is moving eastwards with a

velocity 15ms - 1.Suddenly it moves towards

north and moves with the same speed in time

10sec.The average acceleration during this

time is

A. 3/√2NE

B. 3√2NE

https://dl.doubtnut.com/l/_bihIRNiQ55Ua
https://dl.doubtnut.com/l/_sL2tyippQGZf


C. 3/√2NW

D. 3√2NW

Answer: C

Watch Video Solution

2. A person crossing a road with a certain

velocity due north, sees a car moving towards

east.The relative velocity of the car w.r.t the

person is √2 times that of the velocity of the

https://dl.doubtnut.com/l/_sL2tyippQGZf
https://dl.doubtnut.com/l/_30oQTxFVEbFm


person.The angle made by the relative velocity

with the east is

A. 30 ∘

B. 45 ∘

C. 60 ∘

D. 90 ∘

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_30oQTxFVEbFm


3. A Person is walking in rain feels the velocity

of rain as twice to his velocity.At which angle

he should hold the umbrella with vertical if he

moves forward, if it is raining vertically

downwards

A. 30 ∘

B. 45 ∘

C. 60 ∘

D. 90 ∘

Answer: A

https://dl.doubtnut.com/l/_9JDxGkU9ofj5


Watch Video Solution

4. When it is raining vertically down, to a man

walking on road the velocity of rain appears to

be 1.5 ×  his velocity.To protect himself from

rain he should hold the umbrealla at an angle

θ to vertical. The tanθ =

A. 
2

√5

B. 
√5

2

C. 
2
3

https://dl.doubtnut.com/l/_9JDxGkU9ofj5
https://dl.doubtnut.com/l/_Y3usbVb3Ofje


D. 
3
2

Answer: A

Watch Video Solution

5. A motor car A is travelling with a velocity of 

20m /s in the north-west direction and another

motor car B is travelling with a velocity of 

15m /s in the north-east directions.The

magnitude of relative velocity of B with

respect to A is.

https://dl.doubtnut.com/l/_Y3usbVb3Ofje
https://dl.doubtnut.com/l/_egVoFw5HGQ3v


A. 25 m/s

B. 15 m/s

C. 20 m/s

D. 35 m/s

Answer: B

Watch Video Solution

6. A man can swim in still water at a speed of

6kmph and he has to cross the river and reach

just opposite point on the other bank.If the

https://dl.doubtnut.com/l/_egVoFw5HGQ3v
https://dl.doubtnut.com/l/_dIa8wzaqvIrc


river is �owing at a speed of 3kmph,and the

width of the river is 2km, the time taken to

cross the river is (in hours)

A. 
2
27

B. 
2

√27

C. 
2
3

D. 
2

√45

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_dIa8wzaqvIrc
https://dl.doubtnut.com/l/_mKx0HSpSY2Wd


7. A boat moves perpendicular to the bank

with a velocity of 7.2km /h.The current carries it

150m downstreamk.�nd the velocity of the

current (The width of the river is 0.5km).

A. 0.4ms - 1

B. 1.2ms - 1

C. 0.5ms - 1

D. 0.6ms - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mKx0HSpSY2Wd


8. A swimmer is capable of swimming 1.65ms - 1

in still water.If she swims directily across a

180m wide river whose current is 0.85ms - 1,how

far downstreams (from a point opposite her

starting point ) will she reach?

A. 92.7 m

B. 40 m

C. 48 m

D. 20 m

https://dl.doubtnut.com/l/_mKx0HSpSY2Wd
https://dl.doubtnut.com/l/_CcpndxpDBVgN


Answer: B

Watch Video Solution

9. A person swims at 135 ∘  to current to river,

to meet target on reaching opposite point.The

ratio of person's velocity to river water velocity

is

A. √3: 1

B. √2: 1

C. 1: √2

https://dl.doubtnut.com/l/_CcpndxpDBVgN
https://dl.doubtnut.com/l/_I4pld8UMBCIO


D. 1: √3

Answer: A

Watch Video Solution

10. The parabolic path of a projectile is

represented by y =
x

√3
-
x2

60
 in MKS units: Its

angle of projection is g = 10ms - 2

A. 30 ∘

B. 45 ∘

( )

https://dl.doubtnut.com/l/_I4pld8UMBCIO
https://dl.doubtnut.com/l/_VZHgyzZ5kZhY


C. 60 ∘

D. 90 ∘

Answer: B

Watch Video Solution

11. A body is projected at angle 30 ∘  to

horizontal with a velocity 50ms - 1.Its time of

�ight is

A. 4s

https://dl.doubtnut.com/l/_VZHgyzZ5kZhY
https://dl.doubtnut.com/l/_3VWe55yLXHGz


B. 5s

C. 6s

D. 7s

Answer: D

Watch Video Solution

12. A body is projected with velocity 60m /s at 

30 ∘  to the horizontal.The velocity of the body

after 3seconds is

https://dl.doubtnut.com/l/_3VWe55yLXHGz
https://dl.doubtnut.com/l/_FGNLQXTNq3Dm


A. 20î + 20√3ĵ

B. 30î

C. 10√3ĵ

D. 30√3î

Answer: D

Watch Video Solution

13. A body is projected with velocity u such

that in horizontal range and maximum vertical

heights are samek.The maximum height is

https://dl.doubtnut.com/l/_FGNLQXTNq3Dm
https://dl.doubtnut.com/l/_5WqHcodjAOWD


A. 
u2

2g

B. 
3u2

4g

C. 
16u2

17g

D. 
8u2

17g

Answer: C

Watch Video Solution

14. A cricket ball is hit for a six leaving the bat

at an angle of 60 ∘  to the horizontal with

https://dl.doubtnut.com/l/_5WqHcodjAOWD
https://dl.doubtnut.com/l/_hfiBBFEoRKCz


kinetic energy k.At the top, K. E.  of the ball is

A. zero

B. k

C. 
k
4

D. 
k

√2

Answer: D

Watch Video Solution

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


15. A bomb at rest is exploded and the pieces

are scattered in all directions with a maximum

velocity of 20ms - 1.Dangerous distance from

that spot is g = 10m /s2

A. 10 m

B. 20 m

C. 30 m

D. 40 m

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_iAjubuP1iztZ


Watch Video Solution

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

height of 10 m. The maximum horizontal

distance that the boy can throw the same

stone up to will be:

A. 20√2m

B. 10 m

C. 10√2m

D. 20 m

https://dl.doubtnut.com/l/_iAjubuP1iztZ
https://dl.doubtnut.com/l/_By2dyq4TEcj0


Answer: B

Watch Video Solution

17. A grass hopper can jump a maximum

horizontal distance of 0.3 m. If it spends

negligible time on the ground, its horizontal

component of velocity is g = 10m /s2

A. 3/2 m/s

B. 
3
2
m /s

C. 1/2 m/s

( )

√

https://dl.doubtnut.com/l/_By2dyq4TEcj0
https://dl.doubtnut.com/l/_rr4j1ESWUflE


D. 
2
3
m /s

Answer: A

Watch Video Solution

√

18. A stone is thrown with a velocity v at an

angle θ with the horizontal.Its speed when it

makes an angle β with the horizontal is

A. vcosθ

B. 
v

cosβ

https://dl.doubtnut.com/l/_rr4j1ESWUflE
https://dl.doubtnut.com/l/_VOTQuIL6oTlp


C. vcosθcosβ

D. 
vcosθ
cosβ

Answer: A

Watch Video Solution

19. A body is projected with a certain speed at

angles of projection of θ and 90 - θ.The

maximum heights attained in the two cases

are 20m and 10m respectively.The maximum

possible range is

https://dl.doubtnut.com/l/_VOTQuIL6oTlp
https://dl.doubtnut.com/l/_LXv0FVSrViGA


A. 60 m

B. 30 m

C. 20 m

D. 80 m

Answer: A

Watch Video Solution

20. The launching speed of a certain projectile

is �ve times the speed it has at its maximum

height.Its angles of projection is

https://dl.doubtnut.com/l/_LXv0FVSrViGA
https://dl.doubtnut.com/l/_6VzG1Ikvy7jH


A. θ = cos - 1(0.2)

B. θ = sin - 1(0.2)

C. θ = tan - 1(0.2)

D. θ = 0 ∘

Answer: D

Watch Video Solution

21. A person throws a bottle into a dustbin at

the same height as he is 2m away at an angle

of 45 ∘ .The velocity of thrown is

https://dl.doubtnut.com/l/_6VzG1Ikvy7jH
https://dl.doubtnut.com/l/_aYBHt3sTwX9d


A. g

B. √g

C. 2g

D. √2g

Answer: D

Watch Video Solution

22. A body projected horizontally from the top

of a tower follows y = 20x2 parabola equation

https://dl.doubtnut.com/l/_aYBHt3sTwX9d
https://dl.doubtnut.com/l/_xOJaAvZpVyoz


where x, y are in m g = 10m /s2 .Then the

velocity of the projectile is ms - 1

A. 0.2

B. 0.3

C. 0.4

D. 0.5

Answer: D

Watch Video Solution

( )
( )

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


23. A bomb is dropped from an aeroplane

�ying horizontally with a velocity of 720 kmph

at an altitude of 980m. Time taken by the

bomb to hit the ground is

A. 1s

B. 7.2 s

C. 14.14 s

D. 0.15 s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZtdN1CjxZTtf


Watch Video Solution

24. A body is projected horizontally from a

height of 78.4m with a velocity 10ms - 1.Its

velocity after 3seconds is g = 10m /s2  (Take

direction of projection as i and vertically

upward direction as j)

A. 10î - 30ĵ

B. 10î + 30ĵ

C. 20î - 30ĵ

D. 10î + 10√3ĵ

( )

https://dl.doubtnut.com/l/_ZtdN1CjxZTtf
https://dl.doubtnut.com/l/_0r9Kd4UIjvfC


Answer: A

Watch Video Solution

25. Two thin wood screens A and B are

separated by 200m a bullet travelling

horizontally at speed of 600m /s hits the

screen A penetrates through it and �nally

emerges out from B making holes in A and B

the resistance of air and wood are negligible

the di�erence of heights of the holes in A and 

B is.

https://dl.doubtnut.com/l/_0r9Kd4UIjvfC
https://dl.doubtnut.com/l/_qcNjDvNax0Vu


A. 5 m

B. 
49
90

m

C. 
7

√90
m

D. zero

Answer: B

Watch Video Solution

26. A �y wheel is rotating about its own axis at

an angular velocity 11rads - 1, its angular

velocity in revolation per minute is

https://dl.doubtnut.com/l/_qcNjDvNax0Vu
https://dl.doubtnut.com/l/_dlXYXIFF9scG


A. 105

B. 210

C. 315

D. 420

Answer: A

Watch Video Solution

27. A stationary wheel starts rotating about its

own axis at constant angular acceleration. If

the wheel completes 50 rotations in �rst 2

https://dl.doubtnut.com/l/_dlXYXIFF9scG
https://dl.doubtnut.com/l/_F17KTBtETKX7


seconds, then the number of rotations mades

by it in next two seconds is

A. 75

B. 100

C. 125

D. 150

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_F17KTBtETKX7


28. A point size body is moving along a circle

at an angular velocity 2.8rads - 1.If centripetal

acceleration of body is 7ms - 2 then its speed is

A. 1.25ms - 1

B. 2.5ms - 1

C. 3.5ms - 1

D. 7ms - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_42CpQDhfcXvW


29. A circular plate is rotating about its own

axis at an angular velocity 100 revolutions per

minute. The linear velocity of a particle P of

plate at a distance 4.2cm from axis of rotation

is

A. 0.22 m/s

B. 0.44 m/s

C. 2.2 m/s

D. 4.4 m/s

Answer: B

https://dl.doubtnut.com/l/_I8jw7StGgcfV


Watch Video Solution

30. An aircraft executes a horizontal loop of

radius 1 km with a steady speed of 900 kmph .

Compare its centripetal acceleration with

acceleration due to gravity .

A. 6.0

B. 6.4

C. 5

D. 7

https://dl.doubtnut.com/l/_I8jw7StGgcfV
https://dl.doubtnut.com/l/_15gZNVqSqE5G


EXERCISE II-(C.W)

Answer: B

Watch Video Solution

1. A particle is projected from ground with

some initial velocity making an angle of 45 ∘

with the horizontal.It reaches a height of 7.5m

above the ground while it travels a horizontal

distance of 10m from the point of

projection.The initial speed of the projection is

https://dl.doubtnut.com/l/_15gZNVqSqE5G
https://dl.doubtnut.com/l/_sG0Ug4CAV4SB


A. 5 m/s

B. 10 m/s

C. 20 m/s

D. 40 m/s

Answer: C

Watch Video Solution

2. A particle is projected from ground at an

angle 45 ∘  with initial velocity 20√2ms - 1.The

https://dl.doubtnut.com/l/_sG0Ug4CAV4SB
https://dl.doubtnut.com/l/_xgHnFuhyeuGv


magnitude of average velocity in a timer

interval from t = 0 to t = 3s in ms - 1 is

A. 20.62

B. 10.31

C. 41.14

D. 5.15

Answer: A

Watch Video Solution

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


3. A ball is thrown with a velocity of u making

an angle θ with the horizontal. Its velocity

vector normal to initial vector (u) after a time

interval of

A. 
usinθ
g

B. 
u

gcosθ

C. 
u

gsinθ

D. 
ucosθ
g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vBE8nBrFpG8y


Watch Video Solution

4. A stone is projected with a velocity 20√2m /s

at an angle of 45 ∘  to the horizontal.The

average velocity of stone during its motion

from starting point to its maximum height is

A. 10√5 m/s

B. 20√5 m/s

C. 5√5 m/s

D. 20 m/s

https://dl.doubtnut.com/l/_vBE8nBrFpG8y
https://dl.doubtnut.com/l/_ztpSPwCL3q1b


Answer: A

Watch Video Solution

5. A player kicks a football obliquely at a speed

of 20m /s so that its range is maximum.

Another player at a distance of 24m away in

the direction of kick starts running at that

instant to catch it, the speed with which the

second player has to run is g = 10ms - 2

A. 4 m/s

( )

https://dl.doubtnut.com/l/_ztpSPwCL3q1b
https://dl.doubtnut.com/l/_RVON5lH2oMVp


B. 4√2 m/s

C. 8√2 m/s

D. 8 m/s

Answer: B

Watch Video Solution

6. A particle is �red with velocity u making

angle θ with the horizontal.What is the change

in velocity when it is at the highest point?

https://dl.doubtnut.com/l/_RVON5lH2oMVp
https://dl.doubtnut.com/l/_BtDf6CgqFjJH


A. ucosθ

B. u

C. usinθ

D. ucosθ - u

Answer: C

Watch Video Solution

7. Two projectiles A and B are thrown from the

same point with velocities v and 
v
2

https://dl.doubtnut.com/l/_BtDf6CgqFjJH
https://dl.doubtnut.com/l/_0pSHE2Iu08Rn


respectively. If B is thrown at an angle 45 ∘

with horizontal.What is the inclination of A

.when their ranges are the same?

A. sin - 1 1
4

B. 
1
2

sin - 1 1
4

C. 2sin - 1 1
4

D. 
1
2

sin - 1 1
8

Answer: B

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_0pSHE2Iu08Rn


8. A particle is projected with a velocity v such

that its range on the horizontal plane is twice

the greatest height attained by it. The range

of the projectile is (where g is acceleration due

to gravity)

A. 
4v2

5g

B. 
4g

5v2

C. 
v2

g

D. 
4v2

√5g

Answer: A

https://dl.doubtnut.com/l/_cVtwjQkK2Fv9


Watch Video Solution

9. A large number of bullets are �red in all

directions with the same speed v. Find the

maximum area on the ground on which these

bullets will spread.

A. π
u2

g

B. π
u2

2g

C. π
u
g

2

( )
( )
( )

https://dl.doubtnut.com/l/_cVtwjQkK2Fv9
https://dl.doubtnut.com/l/_cjveXCy2en5R


D. π
u
2g

2

Answer: A

Watch Video Solution

( )

10. A ball is projected from the ground with

velocity u such that its range is maximum Then

A. Its velocity at half the maximum height

is 
√3

2
u

B. Its velocity at the maximum height is 'u'.

https://dl.doubtnut.com/l/_cjveXCy2en5R
https://dl.doubtnut.com/l/_Q05suyMKXpqJ


C. Change in its velocity when it returns to

the ground is 'u'.

D. all the above are true.

Answer: A

Watch Video Solution

11. A projectile is given an initial velocity of

î + 2ĵ  The Cartesian equation of its path is 

g = 10ms - 1  ( Here , î is the unit vector along

( )
( )

https://dl.doubtnut.com/l/_Q05suyMKXpqJ
https://dl.doubtnut.com/l/_bYkw1nmbHOqi


horizontal and ĵ is unit vector vertically

upwards)

A. y = 2x - 5x2

B. 9y = 12x - 5x2

C. y = 9x - 5x2

D. 5y = x - 9x2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_bYkw1nmbHOqi


12. A projectile has initially the same

horizontal velocity as it would acquire if it had

moved from rest with uniform acceleration of

3ms - 2 for 0.5 min . If the maximum height

reached by it is 80m, then the angle of

projection is g = 10ms - 2 .

A. tan - 1(3)

B. tan - 1 3
2

C. tan - 1 4
9

D. sin - 1 4
9

( )

( )
( )
( )

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


Answer: B

Watch Video Solution

13. A ball is thrown from a point with a speed

V0,at an angle of projection θ.From the same

point and at the same instance a person starts

running with a constant speed 
V0

√2
 to catch

the ball will the person be able to catch the

ball? If yes, what should be the angle of

projection

https://dl.doubtnut.com/l/_cwNbFNMLnAFa
https://dl.doubtnut.com/l/_0El1ZkEspUy9


A. yes, 60 ∘

B. yes, 30 ∘

C. No

D. yes, 45 ∘

Answer: D

Watch Video Solution

14. If a stone is to hit at a point which is at a

distance d away and at a height h (see �g)

above the point from where the stone starts,

https://dl.doubtnut.com/l/_0El1ZkEspUy9
https://dl.doubtnut.com/l/_cvB73tcuEGdR


then what is the value of initial speed u if the

stone is launched at an angle θ?  

A. 
d

sinθ
g

2(dtanθ - h)

B. 
d

cosθ
g

2(dtanθ - h)

C. 
gd2

hcos2θ

D. 
gd2

(d - h)

Answer: B

View Text Solution

√
√

√
√

https://dl.doubtnut.com/l/_cvB73tcuEGdR


15. If a projectile crosses two walls of equal

height h symmetrically as shown in the �g.

Choose the correct statement (s)

g = 10m /s2   

A. The time of �ght is 8 sec

B. The height of each wall is 60 m

C. The maximum height of projectile is 80m

D. All the above

( )

https://dl.doubtnut.com/l/_cvB73tcuEGdR
https://dl.doubtnut.com/l/_dVHrxX8lVDFp


Answer: D

View Text Solution

16. A staircase contains four steps each 10cm

high and 20cm wide. The minimum horizontal

velocity of a ball rolling o� the uppermost

https://dl.doubtnut.com/l/_dVHrxX8lVDFp
https://dl.doubtnut.com/l/_sSJ4MrmRotUY


plane so as to hit directly the lowest plane is 

A. 42 ms - 1

B. 4.2 ms - 1

C. 24 ms - 1

D. 2.4 ms - 1

Answer: C

https://dl.doubtnut.com/l/_sSJ4MrmRotUY


Watch Video Solution

17. From certain height h two bodies are

projected horizontally each with velocity v.One

body is projected towards North and the

other body is projected towards east. Their

separation on reaching the ground

A. 
2v2h
g

B. 
4v2h
g

C. 
v2h
g

√
√
√

https://dl.doubtnut.com/l/_sSJ4MrmRotUY
https://dl.doubtnut.com/l/_KCpa2jlwBtlA


D. 
8v2h
g

Answer: C

Watch Video Solution

√

18. An object is projected horizontally from a

top of the tower of height h.The line joining

the point of projection and point of striking

on the ground makes an angle 45 ∘  with

ground,Then with what velocity the object

strikes the ground

https://dl.doubtnut.com/l/_KCpa2jlwBtlA
https://dl.doubtnut.com/l/_7HNFYea3E2iV


A. 
11gh

2

B. 
9gh
2

C. 
7gh
2

D. 
5gh
2

Answer: A

Watch Video Solution

√
√
√
√

19. A ball is thrown horizontally from a cli�

such that it strikes the ground after 5s.The

https://dl.doubtnut.com/l/_7HNFYea3E2iV
https://dl.doubtnut.com/l/_liliUNLQBWe5


line of sight makes an angle 37 ∘  with the

horizontal.The initial velocity of projection in

ms - 1 is

A. 50

B. 
100

√3

C. 
100

√2

D. 
100
3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_liliUNLQBWe5
https://dl.doubtnut.com/l/_MrsvKM4DVR2H


20. An object is launched from a cli� 20m

above the ground at an angle of 30 ∘  above

the horizontal with an initial speed of 30m /s

.How far does the object travel before landing

on the ground?(in metre)

A. 20

B. 20√3

C. 60

D. 60√3

Answer: B

https://dl.doubtnut.com/l/_MrsvKM4DVR2H


Watch Video Solution

21. A bomber �ying upward at an angle of 53 ∘

with the vertical releases a bomb at an

altitude of 800m.The bomb strikes the ground 

20s after its release.If g = 10ms - 2, the velocity

at the time of release of the bomb in ms - 1 is

A. 400

B. 800

C. 100

D. 200

https://dl.doubtnut.com/l/_MrsvKM4DVR2H
https://dl.doubtnut.com/l/_aezNbL82edc0


Answer: C

Watch Video Solution

22. Two particles move in a uniform

gravitational �eld with an acceleration g.At the

initial moment the particles were located at

same point and moved with velocities

u1 = 9ms - 1 and u2 = 4ms - 1 horizontally in

opposite directions.The time between the

particles at the moment when their velocity

https://dl.doubtnut.com/l/_aezNbL82edc0
https://dl.doubtnut.com/l/_4lic8ksrlTrT


vectors are mutually perpendicular in s in

(take g = 10ms - 2)

A. 0.36

B. 3.6

C. 0.6

D. 6

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4lic8ksrlTrT


23. An aeroplane is �ying horizontally at a

height of 980m with velocity 100ms - 1 drops a

food packet.A person on the ground is 414m

ahead horizontally from the dropping point.At

what velocity should he move so that he can

catch the food packet.

A. 50√2ms - 1

B. 
50

√2
ms - 1

C. 100ms - 1

D. 200ms - 1

https://dl.doubtnut.com/l/_PY6VYsoObOOR


Answer: D

Watch Video Solution

24. A cylclist is riding with a speed of 27kmh - 1.

As he approaches a circular turn on the road

of radius 80m, he applies brakes and reduces

his speed at the constant rate of 0.5ms - 2.

What is the magnitude and direction of the

net acceleration of the cyclist on the circular

turn ?

https://dl.doubtnut.com/l/_PY6VYsoObOOR
https://dl.doubtnut.com/l/_EKW6kCsaYlqL


A. 0.5 m/s2

B. 0.87 m/s2

C. 0.56 m/s2

D. 1 m/s2

Answer: B

Watch Video Solution

25. The length of minute hand in a pendu lum

clock is 10cm, the speed of Tip of the hand is

(in m/s):

https://dl.doubtnut.com/l/_EKW6kCsaYlqL
https://dl.doubtnut.com/l/_2R4GMfucgvdR


A. 
π

6000

B. 
π

18000

C. 
π

3600

D. 
π

1200

Answer: D

Watch Video Solution

26. A particle moves on a circle of radius r with

centripetal accelration as function of time as

https://dl.doubtnut.com/l/_2R4GMfucgvdR
https://dl.doubtnut.com/l/_xpHw02Kg1M9G


ac = K2rt2 where k is a positive constant , �nd

the resu ltant acceleration.

A. kt2

B. kr

C. kr√k2t4 + 1

D. kr√k2t2 - 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xpHw02Kg1M9G


27. A particle moves in a circular path such

that its speed v varies with distance s as

v = α√s where α is a positive constant. If the

acceleration of the particle after traversing a

distance s is α2 x +
s2

R2  �nd x.

A. α2 1
4 -

s2

R2

B. α2 1
4 +

s2

R2

C. α
1
2 +

s2

R2

[ √ ]
√
√

√

https://dl.doubtnut.com/l/_zfcq237AZBm9


EXERCISE II-(H.W)

D. α2 1
2 +

s2

R2

Answer: B

Watch Video Solution

√

1. A particle projected from the level ground

just clears in its ascent a wall 30m high and 

120√3 away measured horizontally.The time

since projection to clear the wall is two

https://dl.doubtnut.com/l/_zfcq237AZBm9
https://dl.doubtnut.com/l/_XLUR4s3HX76f


second.It will strike the ground in the same

horizontal plane from the wall on the other

side of a distance of (in metres)

A. 150√3

B. 180√3

C. 120√3

D. 210√3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XLUR4s3HX76f
https://dl.doubtnut.com/l/_EWeuzoJ0r5JJ


2. A stone is projected with a velocity 20√2m /s

at an angle of 45 ∘  to the horizontal.The

average velocity of stone during its motion

from starting point to its maximum height is

A. 10√5 m/s

B. 20√5 m/s

C. 5√5 m/s

D. 20 m/s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_EWeuzoJ0r5JJ


3. A ball is thrown with velocity 8ms - 1 making

an angle 60 ∘  with the horizontal.Its velocity

will be perpendicular to the direction of initial

velocity of projection after a time of

A. 
1.6

√3
s

B. 
4

√3
s

C. 0.6s

D. 1.6√3s

Answer: A

https://dl.doubtnut.com/l/_EWeuzoJ0r5JJ
https://dl.doubtnut.com/l/_jXxx59C3gXag


Watch Video Solution

4. The range of a projectile, when launched at

an angle of 15 ∘  with the horizontal is 1.5 km.

what is the range of the projectile, when

launched at an angle of 45 ∘  to the horizontal

with the same speed ?

A. 3 km

B. 4.5 km

C. 1.5 km

https://dl.doubtnut.com/l/_jXxx59C3gXag
https://dl.doubtnut.com/l/_JfSapt9CHAOM


D. 2.5 km

Answer: C

Watch Video Solution

5. A body is projected obliquely from the

ground such that its horizontal range is

maximum. If the change in its linear

momentum, as it moves from half the

maximum height to maximum height, is P, the

change in its linear momentum as it travels

https://dl.doubtnut.com/l/_JfSapt9CHAOM
https://dl.doubtnut.com/l/_mlKqnbzL5DNY


from the point of projection to the landing

point on the ground will be:

A. P

B. √2P

C. 2P

D. 2√2P

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_mlKqnbzL5DNY


6. A projectile is thrown at angle β with

vertical.It reaches a maximum height H.The

time taken to reach the hightest point of its

path is

A. 
H
g

B. 
2H
g

C. 
H
2g

D. 
2H

gcosβ

Answer: B

√
√
√
√

https://dl.doubtnut.com/l/_8XuR08uQUedI


Watch Video Solution

7. The maximum height attained by a projectile

is increased by 5%. Keeping the angle of

projection constant, what is the percentage

increases in horizontal range?

A. 0.05

B. 0.1

C. 0.15

D. 0.2

https://dl.doubtnut.com/l/_8XuR08uQUedI
https://dl.doubtnut.com/l/_0UsdvMV8RHaw


Answer: A

Watch Video Solution

8. A gardener wants to wet the garden without

moving from his place with a water jet whose

velocity is 20ms - 1 the maximum area that he

can wet g = 10ms - 2  (in metre2)

A. 1600π

B. 40π

C. 400π

( )

https://dl.doubtnut.com/l/_0UsdvMV8RHaw
https://dl.doubtnut.com/l/_SptG1ctHhfei


D. 200π

Answer: A

Watch Video Solution

9. A particle is projected with speed u at angle

θ to the horizontal. Find the radius of

curvature at highest point of its trajectory

A. 
u2cos2θ

2g

B. 
√3u2cos2θ

2g

https://dl.doubtnut.com/l/_SptG1ctHhfei
https://dl.doubtnut.com/l/_rbqsWVHPfjb5


C. 
u2cos2θ

g

D. 
√3u2cos2θ

g

Answer: C

Watch Video Solution

10. A cricketer of height 2.5m thrown a ball at

an angle of 30 ∘  with the horizontal such that

it is received by another crickerter of same

height standing at distance of 50m from the

https://dl.doubtnut.com/l/_rbqsWVHPfjb5
https://dl.doubtnut.com/l/_zzMAEO7G0AbE


�rst one.Find the maximum height attained by

the ball.

A. 10 m

B. 9 m

C. 10.7 m

D. 9.7 m

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zzMAEO7G0AbE


11. A particle when �red at an angle θ = 60 ∘

along the direction of the breadth of a

rectangular building of dimension

9m × 8m × 4m so as to sweep the edges.Find

the range of the projectile.

A. 8√3

B. 4√3

C. 
8

√3

D. 
4

√3

Answer: A

https://dl.doubtnut.com/l/_UOAWYDu1vsKJ


Watch Video Solution

12. A hiker stands on the edge of a cli� 490m

above the ground and throwns a stone

horiozontally with an initial speed of 15ms - 1

neglecting air resistance.The time taken by the

stone to reach the ground in seconds is

g = 9.8ms2

A. 5

B. 10

( )

https://dl.doubtnut.com/l/_UOAWYDu1vsKJ
https://dl.doubtnut.com/l/_Dd31ifXoYblV


C. 1

D. 15

Answer: B

Watch Video Solution

13. Two bodies are projected from the same

point with same speed in the directions

making an angle α1 and α2 with the horizontal

and strike at same point in the horizontal

https://dl.doubtnut.com/l/_Dd31ifXoYblV
https://dl.doubtnut.com/l/_8OPVQIyGNiLW


plane through a point of projection. If t1 and 

t2 are their time of �ights.Then 
t21 - t22

t21 + t22

A. 
tan α1 - α2

tan α1 + α2

B. 
sin α1 + α2

sin α1 - α2

C. 
sin α1 - α2

sin α1 + α2

D. 
sin2 α1 - α2

sin2 α1 + α2

Answer: C

( )
( )
( )
( )
( )
( )
( )
( )

https://dl.doubtnut.com/l/_8OPVQIyGNiLW


Watch Video Solution

14. From the top of a tower of height 78.4m

two stones are projected horizontally with

10m /s and 20m /s in opposite directions. On

reaching the ground, their separation is

A. 120 m

B. 100 m

C. 200 m

D. 150 m

https://dl.doubtnut.com/l/_8OPVQIyGNiLW
https://dl.doubtnut.com/l/_nkmyNMOLENHU


Answer: A

Watch Video Solution

15. A body is projected vertically upwards.At its

highest point it explodes into two pieces of

masses in the ratio of 2: 3 and the lighter

piece �ies horizontally with a velocity of 6ms - 1

.The time after which the lines joining the

point of explosion to the position of particles

are perpendicular to each other is

https://dl.doubtnut.com/l/_nkmyNMOLENHU
https://dl.doubtnut.com/l/_f4AsmHmF486K


A. 
6
25

s

B. 
12
15

s

C. 
24
25

s

D. 2s

Answer: C

Watch Video Solution

√
√
√

16. From the top of a building 80mhigh, a ball

is thrown horizontally which hits the ground

https://dl.doubtnut.com/l/_f4AsmHmF486K
https://dl.doubtnut.com/l/_5kwDzpWciHMr


at a distance.The line joining the top of the

building to the point where it hits the ground

makes an angle of 45 ∘  with the ground. Initial

velocity of projection of the ball is

g = 10m /s2

A. 10 m/s

B. 15 m/s

C. 20 m/s

D. 30 m/s

Answer: C

( )

https://dl.doubtnut.com/l/_5kwDzpWciHMr


Watch Video Solution

17. A stone is thrown from the top of a tower

of height 50m with a velocity of 30ms - 1 at an

angle of 30 ∘  above the horizontal.Find the

time during which the stone will be in air

A. 2 sec

B. 3 sec

C. 4 sec

D. 5 sec

https://dl.doubtnut.com/l/_5kwDzpWciHMr
https://dl.doubtnut.com/l/_FySlOi2n94fI


Answer: D

Watch Video Solution

18. From the top of a tower of height 40m, a

ball is projected upward with a speed of

20ms - 1 at an angle of elevation of 30 ∘ . Then

the ratio of the total time taken by the ball to

hit the ground to the time taken to ball come

at same level as top of tower.

A. 2: 1

https://dl.doubtnut.com/l/_FySlOi2n94fI
https://dl.doubtnut.com/l/_9GWA3v9a245H


B. 3: 1

C. 3: 2

D. 4: 1

Answer: A

Watch Video Solution

19. A body is thrown horizontally with a

velocity u from the top of a tower.The

displacement of the stone when the

horizontal and vertical velocities are equal is

https://dl.doubtnut.com/l/_9GWA3v9a245H
https://dl.doubtnut.com/l/_HT6LGQomEf4n


A. 
u2

2g

B. 
u2

2g

C. √5
u2

2g

D. 
2u2

g

Answer: C

Watch Video Solution

( )

20. A hiker stands on the edge of a cli� 490m

above the ground and throwns a stone

https://dl.doubtnut.com/l/_HT6LGQomEf4n
https://dl.doubtnut.com/l/_CSsJ8Pq47eaw


horiozontally with an initial speed of 15ms - 1

neglecting air resistance.The speed with which

it hits the ground in ms - 1 is g = 9.8ms2

A. 9.8

B. 99

C. 4.9

D. 49

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_CSsJ8Pq47eaw
https://dl.doubtnut.com/l/_rp72FaCu4A1n


21. A ball is projected with 20√2m /s at angle 

45 ∘  with horizontal.The angular velocity of

the particle at highest point of its journey

about point of projection is

A. 0.1 rad/s

B. 1 rad/s

C. 0.3 rad/s

D. 0.4 rad/s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rp72FaCu4A1n


22. A particle is moving along a circular path in

xy-plane. When it crosses x-axis, it has an

acceleration along the path of 1.5m /s2, and is

moving with a speed of 10 m/s in -ve y-

direction. The total acceleration is 

View Text Solution

23. An insect trapped in a circular groove of

radius 12cm moves along the groove steadily

https://dl.doubtnut.com/l/_rp72FaCu4A1n
https://dl.doubtnut.com/l/_GK7yNDAPO7PQ
https://dl.doubtnut.com/l/_4Ysv6mnBKVMh


and complete 7 revolutions in 100 seconds.The

linear speed of the motion in cm /s

A. 5.3

B. 4

C. 3

D. 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4Ysv6mnBKVMh


24. A particle moves in a circle of radius 20 cm.

Its linear speed is given by v=2t where t is in s

and v in m/s. Then 

a) the radial acceleration at t = 2s is 80ms - 2  

b) tangential acceleration at t - 2s is 2ms - 2  

c)net acceleration at t=2s is greater than

80ms - 2  

d) tangential acceleration remains constant in

magnitude.

A. only a,b,c are correct

B. only a,b,d are correct

https://dl.doubtnut.com/l/_LpL48NiPqNjr


EXERCISE - III

C. only a,c,d are correct

D. all a,b,c,d are correct

Answer: D

Watch Video Solution

1. A �elder in a cricket match throws ball from

the boudnary line to the wicket keeper. The

ball describes at parabolic path. Which of the

https://dl.doubtnut.com/l/_LpL48NiPqNjr
https://dl.doubtnut.com/l/_t4WWHdfOyvDW


following quantities remain constant during

the motion in air? (Neglecting air resistance)

A. Kinetic energy

B. Vertical component of velocity

C. Hrizontal component of velocity

D. Speed

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_t4WWHdfOyvDW


2. A body is projected horizontally with a

velocity of 4ms - 1 from the top of a high tower.

The velocity of the body after 0.7 is nearly

(Take, g = 10ms - 2

A. 1ms - 1

B. 10ms - 1

C. 8ms - 1

D. 3m - 1

Answer: C

Watch Video Solution

)

https://dl.doubtnut.com/l/_4vmoniBmoMx7


Watch Video Solution

3. The maximum height attained by a

projectile is increased by 5%. Keeping the

angle of projection constant, what is the

percentage increases in horizontal range?

A. 0.05

B. 0.1

C. 0.15

D. 0.2

https://dl.doubtnut.com/l/_4vmoniBmoMx7
https://dl.doubtnut.com/l/_pnTzyCfZcOw2


Answer: A

Watch Video Solution

4. A projectile can have same range R for two

angles of projection. It t1 and t2 are the times

of �ight in the two cases, then what is the

product of two times of �ight ?

A. R2

B. 
1

R2

C. 
1
R

https://dl.doubtnut.com/l/_pnTzyCfZcOw2
https://dl.doubtnut.com/l/_BqFtPehpYsH7


D. R

Answer: D

Watch Video Solution

5. A partical is moving along a circular path of

radius 5m and with uniform speed 5m /s. What

will be the avarage acceleration when the

partical completes half revoluation?

A. Zero

https://dl.doubtnut.com/l/_BqFtPehpYsH7
https://dl.doubtnut.com/l/_c9d8XEdHaB9y


B. 10ms - 2

C. 10πms - 2

D. 
10
π
ms - 2

Answer: D

Watch Video Solution

6. Assertion: A body of mass 1kg is making 1rps

in a circle of radius 1m. Centrifugal force

acting on it is 4π2N.  

Reason: Centrifugal force is given by F =
mv2

r
.

https://dl.doubtnut.com/l/_c9d8XEdHaB9y
https://dl.doubtnut.com/l/_ZIFUKPVoxSQk


A. Both assertion and reason are true and

reason is the correct explanantion of

assertion

B. Both assertion and reason are true but

reason is not the correct explanation of

assertion

C. Assertion is true but reason is false

D. Both assertion and reason are false

Answer: A

Watch Video Solution

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


7. A roller coaster is designed such that riders

experience "weightlessness" as they go round

the top of a hill whose radius of curvature is

20m. The speed of the car at the top of the hill

is between

A. 14ms - 1 and 15ms - 1

B. 15ms - 1 and 16ms - 1

C. 16ms - 1 and 17ms - 1

D. 13ms - 1 and 14ms - 1

https://dl.doubtnut.com/l/_ZIFUKPVoxSQk
https://dl.doubtnut.com/l/_BS5b0CizKNIk


Answer: A

Watch Video Solution

8. A partricle of mass m is projected with a

velocity v at an angle of 60 ∘  with horizontal

When the particle is at the maximum height.

The magnitude o�ts angular momentum

about the point ofprojection is

A. zero

B. 
3mv2

16g

https://dl.doubtnut.com/l/_BS5b0CizKNIk
https://dl.doubtnut.com/l/_mINRPj1n6oE5


C. 
√3mv3

16g

D. 
3mv3

16g

Answer: B

Watch Video Solution

9. A missile is �red for maximum range with an

initial velocity of 20m /s. If g = 10m /s2, the

range of the missile is

A. 50 m

https://dl.doubtnut.com/l/_mINRPj1n6oE5
https://dl.doubtnut.com/l/_QDyR6JUPh8GM


B. 60 m

C. 20 m

D. 40 m

Answer: D

Watch Video Solution

10. One end of string of length l is connected

to a particle on mass m and the other end is

connected to a small peg on a smooth

horizontal table. If the particle moves in circle

https://dl.doubtnut.com/l/_QDyR6JUPh8GM
https://dl.doubtnut.com/l/_DXrqeBIMtEzX


with speed v the net force on the particle

(directed toward centre) will be (T reprents

the tension in the string):

A. 
mv2

l

B. T -
mv2

l

C. T +
mv2

l

D. Zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DXrqeBIMtEzX
https://dl.doubtnut.com/l/_W5Me8dPmRDV1


11. A car is moving in a circular horizonta track

of radius 10m with a constant speed of 10 m/s.

A pendulum bob is suspended from the roof

of the cat by a light rigid rod of length 1.00m.

The angle made by the rod with track is

A. Zero

B. 30 ∘

C. 45 ∘

D. 60 ∘

Answer: C

https://dl.doubtnut.com/l/_W5Me8dPmRDV1


Watch Video Solution

12. A wheel is rotating at 900 rpm about its

axis. When the power is cut o�, it comes to

rest in 1 min. The angular retardation (in rad

s - 2) is

A. 
π
2

B. 
π
4

C. 
π
6

D. 
π
8

https://dl.doubtnut.com/l/_W5Me8dPmRDV1
https://dl.doubtnut.com/l/_9G70gULjpbIu


Answer: A

Watch Video Solution

13. A particle moves in a circle of radius 5 cm

with constant speed and time period 0.2πs.

The acceleration of the particle is

A. 25m /s2

B. 36m /s2

C. 5m /s2

D. 15m /s2

https://dl.doubtnut.com/l/_9G70gULjpbIu
https://dl.doubtnut.com/l/_TcudUuDIXpB5


Answer: C

Watch Video Solution

14. The horizontal range is equal to two times

maximum height of a projectile. The angle of

projection ofthe projectile is:

A. θ = tan - 1(4)

B. θ = tan - 1(2)

C. θ = 45 ∘

https://dl.doubtnut.com/l/_TcudUuDIXpB5
https://dl.doubtnut.com/l/_HkPw98MYSCjF


D. θ = tan - 1 1
4

Answer: B

Watch Video Solution

( )

15. The position vector of a particle 
→
R as a

funtion of time is given by: 

→
R = 4sin(2πt)î + 4cos(2πt)ĵ  

Where R is in meters, t is in seconds and î and 

ĵ denote until vectors along x-and y-

directions, respectively Which one of the

https://dl.doubtnut.com/l/_HkPw98MYSCjF
https://dl.doubtnut.com/l/_NtLiHyBfHCae


following statements is wrong for the motion

of particle ?

A. Path of the particle is a circle of radius 4

meter

B. Acceleration vector is along -
→
R.

C. Magnitude of acceleration vector is 
v2

R

,where v is the velocity of particle.

D. Magnitude of the velocity of aprticle is 8

meter/second

Answer: D

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


Watch Video Solution

16. Range of a projectile is R, when the angle of

projection is 30 ∘ . Then, the value of the other

angle of projection for the same range is

A. 45 ∘

B. 60 ∘

C. 50 ∘

D. 40 ∘

Answer: B

https://dl.doubtnut.com/l/_NtLiHyBfHCae
https://dl.doubtnut.com/l/_GYgioTle01L8


Watch Video Solution

17. A ball is thrown from a point with a speed

V0,at an angle of projection θ.From the same

point and at the same instance a person starts

running with a constant speed 
V0

√2
 to catch

the ball will the person be able to catch the

ball? If yes, what should be the angle of

projection

A. yes, 60 ∘

https://dl.doubtnut.com/l/_GYgioTle01L8
https://dl.doubtnut.com/l/_3czUCBfz7Gnz


B. yes, 30 ∘

C. No

D. yes, 45 ∘

Answer: A

Watch Video Solution

18. If ar and at represent radial and tangential

accelerations, the motion of a particle will be

uniformly circular if

https://dl.doubtnut.com/l/_3czUCBfz7Gnz
https://dl.doubtnut.com/l/_D1TqZ0WHvrJ8


A. ar = 0 and at = 0

B. ar = 0 and at ≠ 0

C. ar ≠ 0 and at = 0

D. ar ≠ 0 and at ≠ 0

Answer: C

Watch Video Solution

19. A Particle is kept at rest at the top of a

sphere of diameter 42m.when disturbed

https://dl.doubtnut.com/l/_D1TqZ0WHvrJ8
https://dl.doubtnut.com/l/_FFawQnBoUEA5


slightly, it slides down. At what height h from

the bottom, the particle will leave the sphere

A. 14 m

B. 28 m

C. 35 m

D. 7 m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_FFawQnBoUEA5


20. The maximum range of a gun from

horizontal terrain is 16km. If g = 10m /s2 what

must be the muzzle velocity of the shell?

A. 200 m/s

B. 100 m/s

C. 400 m/s

D. 300 m/s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mfaIHY8gsNlj


21. A projectile can have the same range R for

two angles of projection. If t1 and t2 be the

times of �ight in the two cases:-

A. t1t2 ∝ R2

B. t1t2 ∝ R

C. t1t2 ∝
1
R

D. t1t2 ∝
1

R2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_0qCpdIJc4JQw


22. The range of a projectile when �red at 75 ∘

with the horizontal is 0.5km. What will be its

range when �red at 45 ∘  with same speed:-

A. 0.5 m

B. 1.0 km

C. 1.5 km

D. 2.0 km

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3tuHmQe45Nz0


23. A ball is thrown at di�erent angles with the

same speed u and from the same points and it

has same range in both the cases. If y1 and y2

be the heights attained in the two cases, then

�nd the value of y1 + y2.

A. u2 /g

B. 2u2 /g

C. u2 /2g

D. u2 /4g

Answer: C

https://dl.doubtnut.com/l/_ullWn8cdtSxD


Watch Video Solution

24. A projectile is projected with linear

momentum p making angle θ with the

horizontal. The change in momentum of the

projectile on returning to the ground will be-

A. 2p

B. 2pcosθ

C. 2psinθ

D. 2ptanθ

https://dl.doubtnut.com/l/_ullWn8cdtSxD
https://dl.doubtnut.com/l/_Sf1HFuKNU8n7


Answer: C

Watch Video Solution

25. The driver of a car travelling at 72kmh - 1

suddenly sees a big rock on the road at a

distance of 20m. What can he do to avoid a

collision ?

A. Apply brakes

B. Turn sharply

C. Follow a zig - zag path

https://dl.doubtnut.com/l/_Sf1HFuKNU8n7
https://dl.doubtnut.com/l/_CKLQSawfMsg2


D. Shut the engine

Answer: A

Watch Video Solution

26. If a body is projected with an angle θ to the

horizontal, then

A. its velocity is always perpendicular to its

acceleration

https://dl.doubtnut.com/l/_CKLQSawfMsg2
https://dl.doubtnut.com/l/_DxgTz3vQiJiG


B. its velocity becomes zero at its maximum

height

C. its velocity makes zero angle with the

horizontal at its maximum height

D. the body just before hitting the ground,

the direction of velocity coincides with

the acceleration

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DxgTz3vQiJiG
https://dl.doubtnut.com/l/_FXnhcLt6wlr4


27. A spaceman in training is rotated in a seat

at the end of a horizontal arm of length 5 m. If

he can with stand acceleration upto 9 g, then

what is the maximum number of revolution

per second permissible? (Take, g =10ms - 2)

A. 13.5 rev/s

B. 1.35 rev/s

C. 0.675 rev/s

D. 6.75 rev/s

Answer: C

https://dl.doubtnut.com/l/_FXnhcLt6wlr4


Watch Video Solution

28. Two stones are projected with the same

speed but making di�erent angles with the

horizontal. Their horizontal ranges are equal.

The angle of projection of one is 
π
3

 and the

maximum height reached by it is 102 m. Then

the maximum height reached by the other in

metres is

A. 3.36

B. 224

https://dl.doubtnut.com/l/_FXnhcLt6wlr4
https://dl.doubtnut.com/l/_xaPijOZsjVf9


C. 56

D. 34

Answer: D

Watch Video Solution

29. A projectile is �red at an angle of 45 ∘  with

the horizontal. Elevation angle of the

projection at its highest point as seen from

the point of projection is

https://dl.doubtnut.com/l/_xaPijOZsjVf9
https://dl.doubtnut.com/l/_8AzJeiO9bRgb


A. 45 ∘

B. 60 ∘

C. tan - 1 1
2

D. tan - 1
√3

2

Answer: C

Watch Video Solution

( )
( )

30. Two particles starting from a point on a

circle of radius 4m in horizontal plane move

https://dl.doubtnut.com/l/_8AzJeiO9bRgb
https://dl.doubtnut.com/l/_X3nfiWFVUNj9


along the respectively in opposite directions.

The particle will collide with each other after a

time of

A. 3.0s

B. 2.5s

C. 2.0s

D. 1.5s

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_X3nfiWFVUNj9
https://dl.doubtnut.com/l/_B3LKMd7mWPcN


31. For angle of projection of a projectile at

angles and 45 ∘ + θ , the horizontal range

described by the projectile are in the ratio of

A. 2: 1

B. 1: 1

C. 2: 3

D. 1: 2

Answer: B

View Text Solution

( )

https://dl.doubtnut.com/l/_B3LKMd7mWPcN
https://dl.doubtnut.com/l/_tL2NORZX8y6y


32. A paricle starting from the origin (0,0)

moves in a straight line in (x, y) plane. Its

coordinates at a later time are √3, 3 . The

path of the particle makes with the x-axis an

angle of

A. 45 ∘

B. 60 ∘

C. 0 ∘

D. 30 ∘

Answer: B

( )

https://dl.doubtnut.com/l/_tL2NORZX8y6y


Watch Video Solution

33. A police jeep is chasing with, velocity of

45km /h a thief in another jeep moving with

velocity 153km /h. Police �res a bullet with

muzzle velocity of 180m /s. The velocity it will

strike the car of the thief is.

A. 2s

B. 4s

C. 1s

https://dl.doubtnut.com/l/_tL2NORZX8y6y
https://dl.doubtnut.com/l/_TLsMD45JTewZ


D. 6s

Answer: B

Watch Video Solution

34. A police jeep is chasing with, velocity of

45km /h a thief in another jeep moving with

velocity 153km /h. Police �res a bullet with

muzzle velocity of 180m /s. The velocity it will

strike the car of the thief is.

A. 150 m/s

https://dl.doubtnut.com/l/_TLsMD45JTewZ
https://dl.doubtnut.com/l/_JaWkWvYY7wZN


B. 27 m/s

C. 450 m/s

D. 250 m/s

Answer: A

Watch Video Solution

35. Which motion does not require force to

maintain it?

A. Uniform circular motion

https://dl.doubtnut.com/l/_JaWkWvYY7wZN
https://dl.doubtnut.com/l/_tA9JETj254Qw


B. Elliptical motion

C. Uniformstraight line motion

D. Projectile motion

Answer: C

Watch Video Solution

36. A �elder in a cricket match throws ball from

the boundary line to thhe wicket keeper. The

ball describes a partabolic path. Which of the

https://dl.doubtnut.com/l/_tA9JETj254Qw
https://dl.doubtnut.com/l/_X5HUrOPM1ImQ


following quantities remain constant during

the motion in air? (Neglecting air resistance)

A. Kinetic energy

B. Vertical component of velocity

C. Hortizontal component of velocity

D. Speed

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_X5HUrOPM1ImQ


37. A particle is moving in a vertical in a

vertical circle . The tensions in the string when

passing through two positions at angles

30 ∘ and 60 ∘  from the lowest positon are 

T1 and T2 respectively , then

A. T1 = T2

B. T2 > T1

C. T1 > T2

D. tension in the string always remains the

same

https://dl.doubtnut.com/l/_9OyquOUirpDI


Answer: C

Watch Video Solution

38. The angle of projection at which the

horizontal range and maximum height of

projectile are equal is

A. 45 ∘

B. θ = tan - 1(4)

C. θ = tan - 1(0.25)

D. none of these

https://dl.doubtnut.com/l/_9OyquOUirpDI
https://dl.doubtnut.com/l/_EsWpYLEs6b5k


Answer: B

Watch Video Solution

39. The height y and the distance x along the

horizontal plane of a projectile on a certain

planet (with no surrounding atmosphere) are

given by y = 8t - 5t2  meter and x = 6t meter ,

where t is in second. The velocity with which

the projectile is projected is

A. 8 m/s

( )

https://dl.doubtnut.com/l/_EsWpYLEs6b5k
https://dl.doubtnut.com/l/_4wHANtrqfwKJ


B. 6 m/s

C. 10 m/s

D. not obtained from the data

Answer: C

Watch Video Solution

40. The relation between the time of �ight of

projectile Tf and the time to reach the

maximum height tm is

https://dl.doubtnut.com/l/_4wHANtrqfwKJ
https://dl.doubtnut.com/l/_g3BQYAdTrx1m


A. Tf = 2tm

B. Tf = tm

C. Tf =
tm
2

D. Tf = √2 tm

Answer: A

Watch Video Solution

( )

41. The acceleration of an object moving with

speed v in a circle of radius r is

https://dl.doubtnut.com/l/_g3BQYAdTrx1m
https://dl.doubtnut.com/l/_Gdu1uGQETeKa


A. 
u2

r
 towards the centre

B. 
u
r

 way from the centre

C. 
u

r2  way from the centre

D. 
r

u2  towards the centre

Answer: A

Watch Video Solution

42. A projectile of mass 30 kg is shot vertically

upwards with an intial velocity of 10 m/s.After

https://dl.doubtnut.com/l/_Gdu1uGQETeKa
https://dl.doubtnut.com/l/_wkDmKWK0LTsO


5 s, it explodes into two fragments, one of

which having a mass of 20 kg is travelling

vertically with a velocity of 150m/s. What is the

velocity of the other fragment at that instant?

A. -15m /s

B. 15 m/s

C. zero

D. None of these

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_wkDmKWK0LTsO


43. A cartis moving horizontally along a

straight line with constant speed 30m/s.At

projectile is to be �red from the moving cart in

such a way that it will return to the cart after

the cart has moved 8Om. At what speed

(relative to the cart) must the projectile be

�red? (Take g = 10m /s2)

A. 10√8m /s

B. 8√10m /s

C. 
40
3
m /s

https://dl.doubtnut.com/l/_wkDmKWK0LTsO
https://dl.doubtnut.com/l/_7Kfd7kmDzlb3


D. None of these

Answer: C

View Text Solution

44. A bullet is �red with a speed of 1500 m/s in

order to hit a target 100 m away. if g10m /s2,

the gun should be aimed:

A. 15 cm above the target

B. 10 cm above the target

https://dl.doubtnut.com/l/_7Kfd7kmDzlb3
https://dl.doubtnut.com/l/_tAGCxUhpqOdn


C. 3 cm above the target

D. directly towards the target

Answer: C

View Text Solution

45. A �ghter plane is moving in a vertical circle

of radius 'r'. Its minimum velocity at the

highest point of the circle will be

A. 
1
2
gr√

https://dl.doubtnut.com/l/_tAGCxUhpqOdn
https://dl.doubtnut.com/l/_2GmWFz7XPSkD


B. √2gr

C. √gr

D. √3gr

Answer: C

Watch Video Solution

46. The horizontal range and the maximum

height of a projectile are equal. The angle of

projection of the projectile is

https://dl.doubtnut.com/l/_2GmWFz7XPSkD
https://dl.doubtnut.com/l/_cSG1zPVHRht5


A. θ = tan - 1(2)

B. θ = 45 ∘

C. θ = tan - 1 1
4

D. θ = tan - 1(4)

Answer: D

Watch Video Solution

( )

47. A car of mass 1000kg negotiates a banked

curve of radius 90m on a �ctionless road. If the

https://dl.doubtnut.com/l/_cSG1zPVHRht5
https://dl.doubtnut.com/l/_RNCXtwQiVNJB


banking angle is 45 ∘  the speed of the car is:

A. 5ms - 1

B. 10ms - 1

C. 20ms - 1

D. 30ms - 1

Answer: D

Watch Video Solution

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


48. The velocity of a projectile at the initial

point. A is 2î + 3ĵ  m/s. It's velocity (in m/s)

at point B is 

A. -2î + 3ĵ

B. 2î - 3ĵ

C. 2î + 3ĵ

D. -2î - 3ĵ

Answer: B

View Text Solution

( )

https://dl.doubtnut.com/l/_e2DNGTYMOGZd


View Text Solution

49. a projectile is �red from the surface of the

earth with a velocity of 5ms - 1 and angle θ with

the horizontal. Another projectile �red from

another planet with a velocity of 3ms - 1 at the

same angle follows a trajectory which is

identical with the trajectory of the projectile

�red 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. 3.5

( )

https://dl.doubtnut.com/l/_e2DNGTYMOGZd
https://dl.doubtnut.com/l/_DSKANHbIzG8W


B. 5.9

C. 16.3

D. 110.8

Answer: A

Watch Video Solution

50. If the angle of projection of a projector

with same initial velocity exceed or fall short

of 45 ∘  by equal amount α, then the ratio of

horizontal rages is

https://dl.doubtnut.com/l/_DSKANHbIzG8W
https://dl.doubtnut.com/l/_857jiFNtB4JB


EXERCISE-IV

A. 1: 2

B. 1: 3

C. 1: 4

D. 1: 1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_857jiFNtB4JB


1. A ball is thrown from a roof top at angle of

40 ∘above the horizontal. It hits the ground a

few seconds later. At what point during its

motion. Does the ball have 

(a) greatest speed (b) smallest speed (c )

greatest acceleration ? Explain.

A. At the highest point

B. At the starting point

C. At the point where it toughes the

ground

https://dl.doubtnut.com/l/_gk2MyejCYnun


D. None of the above

Answer: C

Watch Video Solution

2. Two particles A and B are placed as shown in

the �gure . The particle A one the top of tower

, is projected horizontally with a velocity μ and

the particle B is projected along the suface

towards the tower simultaneously. If particle

meet each other , then the speed of projected

https://dl.doubtnut.com/l/_gk2MyejCYnun
https://dl.doubtnut.com/l/_OqaRQRXQ9X8Z


of particle B is : [igoner friction ]. 

A. d
g

2H
- u

B. d
g

2H

C. d
g

2H
+ u

D. u

Answer: A

View Text Solution

√
√
√

https://dl.doubtnut.com/l/_OqaRQRXQ9X8Z


3. Three particles A, B and C are projected from

the same point with the same initial speeds

making angles 30 ∘ , 45 ∘ and 60 ∘  respectively

with the horizontal. Which of the following

statement is correct?

A. A, B and C have unequal ranges

B. Ranges of A and C are less than that of B

C. Ranges of A and C are equal and greater

than that of B

D. A, B and C have equal ranges

https://dl.doubtnut.com/l/_x9BWYokcFhiT


Answer: B

Watch Video Solution

4. An artillary piece which consistently shoots

its shells with the same muzzle speed has a

maximum range R. To hit a target which is R /2

from the gun and on the same level, the

elevation angle of the gun should be

A. 15 ∘

B. 45 ∘

https://dl.doubtnut.com/l/_x9BWYokcFhiT
https://dl.doubtnut.com/l/_smnDxoUgb93A


C. 30 ∘

D. 60 ∘

Answer: A

Watch Video Solution

5. A bullet �red at an angle of 30 ∘  with the

horizontal hits the ground 3 km away. By

adjusting the angle of projection, can one

hope to hit a target 5 km away ? Assume the

https://dl.doubtnut.com/l/_smnDxoUgb93A
https://dl.doubtnut.com/l/_bXAAvJoczNKo


muzzle speed to be �xed and neglect air

resistance.

A. Not possible

B. Possible

C. information insu�cient

D. None of these

Answer: A

Watch Video Solution

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


6. The range of a projectile �red at an angle of

15 ∘  is 50 m. If it is �red with the same speed

at an angle of 45 ∘  its range will be

A. 60m

B. 71m

C. 100m

D. 141m

Answer: C

Watch Video Solution

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


7. In a two dimensional motion,instantaneous

speed v0 is a positive constant.Then which of

the following are necessarily true?

A. The average velocity is not zero at any

time

B. Average acceleration must always vanish

C. displacements in equal time intervals are

equal

D. Equal path lengths are traversed in

equal intervals

https://dl.doubtnut.com/l/_Qb6Pht9m7myq


Answer: D

Watch Video Solution

8. In a two dimensional motion,instantaneous

speed v0 is a positive constant.Then which of

the following are necessarily true?

A. The acceleration of the particle is zero

B. The acceleration of the particle is

bounded

https://dl.doubtnut.com/l/_Qb6Pht9m7myq
https://dl.doubtnut.com/l/_tPvNXvV4Fvsz


C. The acceleration of the particle is

necessarily in the plane of motion

D. The particle must be undergoing a

uniform circubar motion

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_tPvNXvV4Fvsz


9.   

A stone is projected from a horizontal plane. It

attains maximum height H & strikes a

stationary smooth wall & falls on the ground

vertically below the maximum height.

Assuming the collision to be elastic the height

of the point on the wall where ball will strike is

A. (H/2)

https://dl.doubtnut.com/l/_79IXGDooFtit


B. (H/4)

C. (3H/4)

D. none of these

Answer: C

Watch Video Solution

10. A player kicks a ball at a speed of 20ms - 1 so

that its horizontal range is maximum. Another

players 24m away in the direction of kick starts

running in the same direction at the same

https://dl.doubtnut.com/l/_79IXGDooFtit
https://dl.doubtnut.com/l/_WtOmFPqnZqNY


instant of hit. If he has to catch the ball just

before it reaches the ground, he should run

with a velocity equl to takeg = 10ms - 2

A. 2√2ms - 1

B. 4√2ms - 1

C. 6√2ms - 1

D. 10√2ms - 1

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_WtOmFPqnZqNY
https://dl.doubtnut.com/l/_oHfx6ZisvkTN


11. For a particle performing uniform circular

motion, choose the incorrect statement form

the following.

A. Maggnitude of particle velocity (speed)

remains constant

B. paricle velocity remains directed

perpendicular to radius vector

C. Direction of acceleration keeps changing

as the particle moves

https://dl.doubtnut.com/l/_oHfx6ZisvkTN


D. Magnetude of acceleration does not

remain constant

Answer: D

Watch Video Solution

12. A cyclist is riding with a speed of 27kmh - 1.

As he approaches a circular turn on the road

of radius 80 m, he applies brakes and reduces

his speed at the constant rate 0.5ms - 2. What

is the magnitude and direction of the net

https://dl.doubtnut.com/l/_oHfx6ZisvkTN
https://dl.doubtnut.com/l/_pm6SdpRavaNZ


acceleration of the cyclist on the circular turn

?

A. 0.68ms - 2

B. 0.86ms - 2

C. 0.56ms - 2

D. 0.76ms - 2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pm6SdpRavaNZ


13. A particle is moving on a circular path of

radius r with uniform speed v. What is the

displacement of the particle after it has

described an angle of 60 ∘?

A. r√2

B. r√3

C. r

D. 2r

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xOYCrtxi8YXW


Watch Video Solution

14. A stone tied to the end of string 100cm

long is whirled in a horizontal circle with a

constant speed. If the stone makes 14

revolution in 22s, then the acceleration of the

ston is

A. 16ms - 2

B. 4ms - 2

C. 12ms - 2

D. 8ms - 2

https://dl.doubtnut.com/l/_xOYCrtxi8YXW
https://dl.doubtnut.com/l/_onHzwFpEbKQM


Answer: A

Watch Video Solution

15. When a body is projected from a level

ground the ratio of its speed in the vertical

and horizontal direction is 4:3. If the velocity

of projection is u, the time after which, the

ratio of the velocities in the vertical and

horizontal directions are reversed is (A)7u/20g

(B)35u/10g (C)9u/g (D)10u/g

https://dl.doubtnut.com/l/_onHzwFpEbKQM
https://dl.doubtnut.com/l/_DV579ea2WcNu


A. 
7u
20g

B. 
3u
10g

C. 
9u
20g

D. 
10u
7g

Answer: A

Watch Video Solution

16. A particle is projected horizonatally with a

speed 'u' from the top of plane in clined at an

angle θ with the vertical. How far from the

https://dl.doubtnut.com/l/_DV579ea2WcNu
https://dl.doubtnut.com/l/_7TuZJcYZFQoj


point of projection will the particle strike the

plane? 

A. 
2u2

g
cotθecθ

B. 
2u2

g
cotθsecθ

C. 
2u2

g tanθsecθ

D. 
2u2

g
cotθcosθ

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_7TuZJcYZFQoj
https://dl.doubtnut.com/l/_Z47oWieZg9Qn


17. The speed of a projectile when it is at its

greatest height is √2/5 times its speed at half

the maximum height. The angle of projection

is

A. 30 ∘

B. 45 ∘

C. 60 ∘

D. 90 ∘

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Z47oWieZg9Qn


18. A particle of mass m is projected with an

initial velocity U at an angle θ to the

horizontal. The torque of gravity on projectile

at maximum height about the point of

projection is

A. 
mU2sin2θ

2

B. mU2sin2θ

C. 
mU2sinθ

2

D. 
1
2
mU2(sin2θ)2

https://dl.doubtnut.com/l/_Z47oWieZg9Qn
https://dl.doubtnut.com/l/_pxg4iEcTfpoW


Answer: A

Watch Video Solution

19. 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), H /2

https://dl.doubtnut.com/l/_pxg4iEcTfpoW
https://dl.doubtnut.com/l/_L8Il49Loxp6M


B. (R + H /2), 2H

C. (R + 2H), H

D. (R + H), H

Answer: D

Watch Video Solution

20. A projectile is �red with a velocity u at

right angles to the slope, which is inclined at

an angle θ with the horizontal. Derive an

expression for the distance R to the point of

https://dl.doubtnut.com/l/_L8Il49Loxp6M
https://dl.doubtnut.com/l/_ybmsokoExE4P


impact. 

.

A. 
2u2

g
tanθ

B. 
2u2

g
secθ

C. 
u2

g tan2θ

D. 
2u2

g
tanθsecθ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ybmsokoExE4P


21. 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),
H
2

B. R +
H
2

, 2H

C. (R + 2H), H

D. (R + H), H

( )

https://dl.doubtnut.com/l/_wS7JlJAmj2pV


Answer: D

Watch Video Solution

22. Time taken by the projectile to reach from

A to B is t. Then the distance AB is equal to : 

A. 
ut

√3

B. 
√3ut

2

C. √3ut

https://dl.doubtnut.com/l/_wS7JlJAmj2pV
https://dl.doubtnut.com/l/_hrSSsJqbl8Q8


D. 2ut

Answer: A

View Text Solution

23. Two persons P and Q crosses the river

starting the point A on one side to exactly

opposite point B on the other bank of the

river. The person P crosses the river in the

shortest path. The person Q crosses the river

in shortest time and walks back to point B

https://dl.doubtnut.com/l/_hrSSsJqbl8Q8
https://dl.doubtnut.com/l/_x0jrBJLpLu6M


.Velocity of river is 3kmph and speed of each

person is 5kmph w.r.t river. If the two persons

reach the point B in the same time, then the

speed of walk of Q is .

A. 8kmph

B. 12kmph

C. 4kmph

D. 6kmph

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_x0jrBJLpLu6M


24. To a man walking at 7 kmph due west, the

wind appears to blow from the north-west but

when he walks at 3 kmph due west, the wind

appears to blow from north. The magnitude

and actual direction of wind are

A. 5kmph, tan - 1 3
4

 east of north

B. 5kmph, tan
3
4  north of east

C. 4kmph, tan - 1 3
4

 east of north

D. 3kmph,tan - 1 3
4

 north of east

( )

( )
( )

https://dl.doubtnut.com/l/_x0jrBJLpLu6M
https://dl.doubtnut.com/l/_gJh0S0LlSMNR


Answer: A

View Text Solution

25. The distance between two moving particles

P and Q at any time is a.If vr be their relative

velocity and if u and v be the components of vr

, along and perpendicular to PQ.The closest

distance between P and Q and time that

elapses before they arrive at their nearest

distance is

https://dl.doubtnut.com/l/_gJh0S0LlSMNR
https://dl.doubtnut.com/l/_31jJhHLLRQfC


A. 
a v + vr

v
, a 1 +

vr
u

2

B. 
av

v + vr

, a 1 +
u
vr

2

C. 
avr
v ,

avr
u

D. 
av
vR

,
au

v2
r

Answer: D

Watch Video Solution

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_31jJhHLLRQfC


26. In a harbour, wind is blowing at the speed

of 72km /h and the �ag on the mast of a boat

anchored in the harbour �utters along the N-E

direction. If the boat starts moving at a speed

of 51km /h to the North, what is the direction

of �ag on the mast of the bat ?

A. Nearly west

B. Nearly east

C. Nearly south

D. Nearly north

https://dl.doubtnut.com/l/_O8SGYkm1aDDY


Answer: B

Watch Video Solution

27. 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

A. 
v
a

B. 
√2v

a

https://dl.doubtnut.com/l/_O8SGYkm1aDDY
https://dl.doubtnut.com/l/_0P4aEGnZnetv


C. 
v

√2a

D. 
2v
a

Answer: C

Watch Video Solution

28. Assuming the gravity to be in negative z-

direction, a force F = v × A is exerted on a

particle in addition to the force of gravity

where v is the velocity of the particle and A is a

constant vector in positive x-direction. With

https://dl.doubtnut.com/l/_0P4aEGnZnetv
https://dl.doubtnut.com/l/_qN9wM5bCcZ1l


what minimum speed a particle of mass m be

projected so that it continues to move

unde�ected with constant velocity ?

A. -
A
mg

ĵ

B. 
A
mg

ĵ

C. 
mg
A
ĵ

D. -
mg
A
ĵ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qN9wM5bCcZ1l
https://dl.doubtnut.com/l/_R08B4Bkhz8WY


29. Rain is falling vertically with a speed of

20ms - 1., A person is running in the rain with a

velocity of 5ms - 1 and a wind is also blowing

with a speed of 15ms - 1 (both from the west)

The angle with the vertical at which the

person should hold his umbrella so that he

may not get drenched is:

A. tan - 1 2
3

B. tan - 1 1
2

C. tan - 1 1
3

( )
( )
( )

https://dl.doubtnut.com/l/_R08B4Bkhz8WY


D. tan - 1(2)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_R08B4Bkhz8WY

