
PHYSICS

AAKASH INSTITUTE ENGLISH

MOTION IN A PLANE

Example

1. If  , then prove that  are

prependicular to each other .

Watch Video Solution

→
a +

→
b =

→
c and a2 + b2 = c2 →

a and
→
b

2. The resultant of two forces 3P and 2P is R. if the first is doubled the

resultant is also doubled. Then angle between two forces.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZrPldwsyMaje
https://dl.doubtnut.com/l/_sKk75M412Fg3


3. A man swims across a river with speed of  perpendicular to the flow

direction of river. If the water flows with a speed  with what resullant

velocity does the man cross the river ?

Watch Video Solution

Vm

Vw

4. A vector lying in x-y plane has a magnitude 3, and makes an angle 

with the x-axis. Find its components along the two axes.

Watch Video Solution

30∘

5. Aboy Walks 4m east and then 3m south .Find the displacement of the

boy.

Watch Video Solution

https://dl.doubtnut.com/l/_sKk75M412Fg3
https://dl.doubtnut.com/l/_DsXlN0YB1Mja
https://dl.doubtnut.com/l/_36fnSk08muDJ
https://dl.doubtnut.com/l/_5iTvoUtUNqPh


6. The x and y components of a position vector P have numerical values 5

and 6 respectively. Direction and magnitude of vector P are

Watch Video Solution

7. Find the resultant of two vectors 

Watch Video Solution

→
P = 3 î + 2ĵ and

→
Q = 2 î + 3ĵ

8. If x and y components of a vector  have numerical values 5 and 6

respectively and that of  have magnitudes 10 and 9, find the

magnitude of 

Watch Video Solution

→
P

→
P +

→
Q

→
Q

9. Two forces of magnitudes 3N and 4 N act together on an object making

an angle  with each other. Find the resultant force acting on the60∘

https://dl.doubtnut.com/l/_TFAAJM8g8I7l
https://dl.doubtnut.com/l/_6xgtYis7GztU
https://dl.doubtnut.com/l/_kHRfggup7eMO
https://dl.doubtnut.com/l/_nGt7EvhOCZeF


object.

Watch Video Solution

10. The position of a particle is expressed as  m, where

t is time in second. Find the velocity o the particle at t = 3 s

Watch Video Solution

→
r = (4t2 î + 2tĵ)

11. The position of a particle is expressed as  m. where

t is time in second. Find the acceleration of the particle.

Watch Video Solution

→
r = (4t2 î + 2tĵ)

12. An object has a velocity,  at time . It

undergoes a constant acceleration  for 4s. Then 


(i) Find the coordinates of the object if it is at origin at  


(ii) Find the magnitude of its velocity at the end of 4s.

v = (2 î + 4ĵ)ms− 1 t = 0s

a = ( î − 3ĵ)ms− 2

t = 0

https://dl.doubtnut.com/l/_nGt7EvhOCZeF
https://dl.doubtnut.com/l/_256vFCoRl6Qg
https://dl.doubtnut.com/l/_XEixQpfVlvry
https://dl.doubtnut.com/l/_Gzkd8amkM561


Watch Video Solution

13. A stone is thrown upwards with velocity 25m/s. Another stone is

simultaneously thrown downward from the same point with speed 10

m/s. When the first stone is at a height 10 m. what is the relative velocity

of first stone w.r.t second ?

Watch Video Solution

14. When two particles A and B are at point O, A is moving with a constant

velocity 50 m/s , while B is not moving. But B possesses a constant

acceleration of 10 m/  . After how much time they will be at a distance of

125 m ?

Watch Video Solution

s2

15. A plane moves in windy weather due east while the pilot the plane

somewhat south of east. The wind is blowing at 50 km/h directed 30∘

https://dl.doubtnut.com/l/_Gzkd8amkM561
https://dl.doubtnut.com/l/_JkPaVMfdIo14
https://dl.doubtnut.com/l/_8hDQLNIRIql2
https://dl.doubtnut.com/l/_EXWooc4RR4xO


east of north, while the palne moves at 200 km/h relative to the wind .

What is the velocity of the plane relative to the ground and what is the

direction in which the pilot points the palne ?

Watch Video Solution

16. A river is following from west to east at a speed of 5m/minute. A boy

on the south bank of the river, capable of swimming at 10 meters/minute

in still water, wants to swin across the river in the shortest time, (i) Find

the direction in which he should swin, (ii) find the direction when drift

along the river is zero.

Watch Video Solution

17. A man wishes to cross a river of width 120 m by a motorboat. His

rowing speed in still water is  and his maximum walking speed is 

. The river flows with velocity of . 


(a) Find the path which he should take to get to the point directly

3m/s

1m/s 4m/s

https://dl.doubtnut.com/l/_EXWooc4RR4xO
https://dl.doubtnut.com/l/_KsGx5aWBlEf8
https://dl.doubtnut.com/l/_55cpTgc3r7Yn


opposite to his starting point in the shortest time. 

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

Watch Video Solution

18. Rain is falling vertically with a speed of 30 m/s. wind starts blowing

after some time with a speed of 15 m/s in east to west direction. In which

direction should a boy waiting at a bus hold his umbrella ?

Watch Video Solution

19. A person standing on a road has to hold his umbrella at  with the

verticcal to keep the rain away. He throws the umbrella an starts running

at . He finds that rain drops are hitting his head vertically. Find

the speed of the rain drops with respect to (a) the road (b) the moving

person.

Watch Video Solution

600

20ms− 1

https://dl.doubtnut.com/l/_55cpTgc3r7Yn
https://dl.doubtnut.com/l/_EtbmuSqDM5ak
https://dl.doubtnut.com/l/_sH38K4ua9W9F
https://dl.doubtnut.com/l/_qRyLPGB1nCq0


20. A man standing on a road has to hold his umbrella at  with the

vertical to keep the rain away. The throws the umbrella and starts

running at 10 km/h. He finds that raindrops are hitting his head vertically.

Find the speed of raindrops with respect to a. the road, b. the moving

man.

Watch Video Solution

300

21. A bird is flying with velocity  w.r.t wind and wind to blowing

along x-axis with velocity u. if bird starts moving from A and after some

after some time reaches point B (see figure), find the value of u ? 

Watch Video Solution

5 î + 6ĵ

22. A train moves northwards with speed  . While a car moves

towards east with a speed of  , what is the velocity of the train

w.r.t the driver of the car ?

80kmh− 1

60kmh− 1

https://dl.doubtnut.com/l/_qRyLPGB1nCq0
https://dl.doubtnut.com/l/_0kJortU0Dw5s
https://dl.doubtnut.com/l/_fd4wZQZnMgPQ


Watch Video Solution

23. A man swims across a river with speed of  ( in still water).

While a boat goes upstream with speed  ( in still water). How

fast and in which direction does, the man appear to go to the boatman ?

Given that the speed of flowing water is 

Watch Video Solution

5kmh− 1

12kmh− 1

2kmh− 1

24. Two swimmers start at the same time from point A one bank of a river

to reach point B on the other bank, lying directly oppostie to point A. 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, which

he has been carried awayby the stream to get to point B. Both swimmers

reach point B at the same time. what was the velocity (assumed uniform)

of his walking if velocity of both the swimmers in still water is 2.5 km h− 1

https://dl.doubtnut.com/l/_fd4wZQZnMgPQ
https://dl.doubtnut.com/l/_3XxFVB4lRYuy
https://dl.doubtnut.com/l/_BQnpT1c5msrY


and the stream velocity is 2 km ? 


Watch Video Solution

h− 1

25. To a man running upwards on a hill, the rain appears to fall vertically

downwards with  . The velocity vector of the man with respect to

earth is  . If the man starts running down the hill with the same

speed, then what will be the relative speed of the rain with respect to

man?

Watch Video Solution

4ms− 1

2 î + 3ĵ

https://dl.doubtnut.com/l/_BQnpT1c5msrY
https://dl.doubtnut.com/l/_AWLc9JEvyYK7


26. A person walking ,on a horizontal road at 2 km/h finds that the rain is

falling vertically . Now the person increasses his speed to 4 km/h and find

that rain makes an angle  with the vertical . Find the velocity of rain

with respect to the road.

Watch Video Solution

45∘

27. Three points are located at the vertices of an equilateral triangle each

of whose sides measure a. They all start simultaneously with speed v, each

aiming at the next in order. How soon will the points converge ?

Watch Video Solution

28. From a light-house an observer two ships A and B. Ship A proceeding

towards north at a speed  km//h and ship B proceeding towards

north-east at a speed of 20 km//h. Find in which direction and at what

speed the ship B would appear to move to an observer standing on the

deck of the ship A.

20√2

https://dl.doubtnut.com/l/_4qs3eBLkkxHk
https://dl.doubtnut.com/l/_9iXWNtuWLuIC
https://dl.doubtnut.com/l/_v4L2Ow6mqnIN


Watch Video Solution

29. The initial speed of an arrow shot from a bow, at an elevation of

. Find its velocity when it hits the ground back

Watch Video Solution

30∘ ,  is 15ms – 1

30. A ball is thrown with a speed of 20 m  at an elevation angle .

Find its time of flight and the horizontal range ( take g = )

Watch Video Solution

s− 1 45∘

10ms− 2

31. A projectile has a range of  and reaches a maximum height of 

. Find the angle at which the projectile is fired.

Watch Video Solution

40m 10m

https://dl.doubtnut.com/l/_v4L2Ow6mqnIN
https://dl.doubtnut.com/l/_0O3sBBvB65DT
https://dl.doubtnut.com/l/_l74L7UQGZV9W
https://dl.doubtnut.com/l/_IFeM1MYr8hCA


32. A stone is thrown with a speed of  at an angle of projection 

. Find its height above the point of projection when it is at a

horizontal distance of 3m from the thrower ? (Take )

Watch Video Solution

10ms− 1

60∘

g = 10ms− 2

33. Discuss the motion of a body when projected horizontally from a

height .

Watch Video Solution

34. A body is thrown horizontally from the top of a tower and strikes the

ground after three seconds at an angle of  ,with the horizontal . Then

find , 

(i) The height of the tower

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_ydgWBLPSlax5
https://dl.doubtnut.com/l/_dYqmkPNfXpOw
https://dl.doubtnut.com/l/_THmIOInxEvK2
https://dl.doubtnut.com/l/_zkD6FjrejxtI


35. A projectile is fired with an initial velocity of 240 m/s at a target B

located 600 m above the gun A and at a horizontal distance of 3600 m.

Neglecting air resistance, determine the value of the firing angle  . 

Watch Video Solution

θ

36. A particle is projected from the ground at an angle  with the

horizontal with an initial speed . After how much time will the

velocity vector of projectile be perpendicular to the initial velocity ? [in

second].

Watch Video Solution

30∘

20ms− 1

37. A helicopter while flying at a height of 100 m with velocity 30 m.s at an

angle  with the horizontal, drops a packet. Where will the packet

strike the ground ? ( g = 10 )

Watch Video Solution

30∘

m/s2

https://dl.doubtnut.com/l/_zkD6FjrejxtI
https://dl.doubtnut.com/l/_qKZGvluevKON
https://dl.doubtnut.com/l/_aS81BG8MF6rf


38. Two particles are projected simultaneously from two points O and O'

such that d is the horizontal distance and h is the vertical distance

between them as show in figure. These are projected at same inclination

 with the horizontal with the same speed v. Find an expression for time

at which their separation becomes minimum. 

Watch Video Solution

α

39. A particles is projected horizontally with a speed v from the top of a

plane inclined at an angle  to the horizontal as shown in the figure. 

(a) Hwo far from the point of projection will the particle strike the plane ?

(b) Find the time taken by the particel to hit the plane. 

(c) What is the velocity of particle just before it hits the plane ?

Watch Video Solution

tehta

https://dl.doubtnut.com/l/_aS81BG8MF6rf
https://dl.doubtnut.com/l/_a2yASRale2DE
https://dl.doubtnut.com/l/_2gHd7HnCEKiA


40. A ball is projected from point A with velocity 20 m/s prependicular to

the inclined plane as shown in figure. What is the range of the ball on the

inclined plane ? 

Watch Video Solution

41. Two inclined planes OA and OB having inclination (with horizontal)

 and , respectively, intersect each other at O as shown in figure. A

particle is projected from point P with velocity  along a

direction perpendicular to plane OA. If the particle strikes plane OB

perpendicularly at Q, calculate 

30∘ 60∘

u = 10(√3)ms− 1

https://dl.doubtnut.com/l/_k9WcQ8b7JxL4
https://dl.doubtnut.com/l/_l7244OOHnlm0


 


The velocity with which particle strikes the plane OB,

Watch Video Solution

42. A particles is projected from the foot of an inclined plane having

inclination  , with the velocity u at angle  with the

horizontal in a vertical plane containing the line of greatest slope

through the point of projection. Find the value of  if the particle

stikes the plane. 

(i) Horizontally 

45∘ θ( > 45∘ )

tan θ

https://dl.doubtnut.com/l/_l7244OOHnlm0
https://dl.doubtnut.com/l/_21JVTlYn0NoE


(ii) Normally 

Watch Video Solution

43. Two particles P and Q are projected from two points in the same plane

as shown. Find the condition for collision of two paricles.

Watch Video Solution

https://dl.doubtnut.com/l/_21JVTlYn0NoE
https://dl.doubtnut.com/l/_A6wjr0yuRXIw
https://dl.doubtnut.com/l/_perxoUmJfk8d


44. A particle A is projected with an initial velocity of  at an angle 

 to the horizontal. At the same time a second particle B is projected in

opposite direction with initial speed of  from a point at a distance

of 100 m from A. If the particles collide in air, find (a)the angle of

projection  of particle B, (b) time when the collision takes place and (c)

the distance of P from A, where collision occurs.  


Watch Video Solution

60m/s

30∘

50m/s

α

(g = 10m/s2)

45. An object revolves uniformly in a circle of diameter  m and

completes 100 rev . Find its time period and angular velocity.

Watch Video Solution

0.80

min− 1

https://dl.doubtnut.com/l/_perxoUmJfk8d
https://dl.doubtnut.com/l/_RXZl4PrK8Puh
https://dl.doubtnut.com/l/_LyNpaxcUqBzT


46. Calculate the angular speed of flywheel making 420 revolutions per

minute.

Watch Video Solution

47. A boy whirls a stone tied to a thread ,such that the stone moves

uniformly in a circle. What must be the length of the thread if the stone

completes 42 rounds in a minute with a uniform speed of  ?

Watch Video Solution

2.2ms− 1

48. Calculate the average angular velocity of the hour hand of the of a

clock.

Watch Video Solution

https://dl.doubtnut.com/l/_LyNpaxcUqBzT
https://dl.doubtnut.com/l/_E7bdofzVfJtD
https://dl.doubtnut.com/l/_l2CMrMCYdbXF


49. A particle is moving on a circular path with speed given by v= ,

where  is a constant. Find the acceleration of the particle at the instant

when it has covered the  fraction of the circle.

Watch Video Solution

αt

α

nth

50. A particle is moving in the x-y plane. At certain instant of time, the

components of its velocity and acceleration are as follows:

. The rate of

change of speed at this moment is

Watch Video Solution

vx = 3ms− 1, vy = 4ms− 1, ax = 2ms− 2 and ay = 1ms− 2

51. A man swims across a river with speed of  perpendicular to the flow

direction of river. If the water flows with a speed  with what resullant

velocity does the man cross the river ?

Watch Video Solution

Vm

Vw

https://dl.doubtnut.com/l/_766IFSryKfJ1
https://dl.doubtnut.com/l/_SI5juUoVg9zg
https://dl.doubtnut.com/l/_vcaOXXja8iVx


52. A vector lying in x-y plane has a magnitude 3, and makes an angle 

with the x-axis. Find its components along the two axes.

Watch Video Solution

30∘

53. Aboy Walks 4m east and then 3m south .Find the displacement of the

boy.

Watch Video Solution

54. The x and Y components of a vector  have numerical values 5 and 6

respectively. Find the vector 

Watch Video Solution

¯̄̄P

¯̄̄P

55. Find the resultant of two vectors 

Watch Video Solution

→
P = 3 î + 2ĵ and

→
Q = 2 î + 3ĵ

https://dl.doubtnut.com/l/_U2V13QBP83iL
https://dl.doubtnut.com/l/_oPe8MKBvSWgC
https://dl.doubtnut.com/l/_yTGqwKWBmagz
https://dl.doubtnut.com/l/_TnGKQZ9srcwX


56. If x and y components of a vector  have numerical values 5 and 6

respectively and that of  have magnitudes 10 and 9, find the

magnitude of 

Watch Video Solution

→
P

→
P +

→
Q

→
Q

57. Two forces of magnitudes 3N and 4 N act together on an object

making an angle  with each other. Find the resultant force acting on

the object.

Watch Video Solution

60∘

58. The position of a particle is expressed as  m, where

t is time in second. Find the velocity o the particle at t = 3 s

Watch Video Solution

→
r = (4t2 î + 2tĵ)

https://dl.doubtnut.com/l/_TnGKQZ9srcwX
https://dl.doubtnut.com/l/_O0aco5dPEDc8
https://dl.doubtnut.com/l/_p8zIOpbRC56z
https://dl.doubtnut.com/l/_qa4xzIYpbgLS
https://dl.doubtnut.com/l/_nBOUTaLYb0It


59. The position of a particle is expressed as  m. where

t is time in second. Find the acceleration of the particle.

Watch Video Solution

→
r = (4t2 î + 2tĵ)

60. An object has a velocity,  at time . It

undergoes a constant acceleration  for 4s. Then 


(i) Find the coordinates of the object if it is at origin at  


(ii) Find the magnitude of its velocity at the end of 4s.

Watch Video Solution

v = (2 î + 4ĵ)ms− 1 t = 0s

a = ( î − 3ĵ)ms− 2

t = 0

61. A train moves northwards with speed  . While a car moves

towards east with a speed of  , what is the velocity of the train

w.r.t the driver of the car ?

Watch Video Solution

80kmh− 1

60kmh− 1

https://dl.doubtnut.com/l/_nBOUTaLYb0It
https://dl.doubtnut.com/l/_DI8fbmIyMmBK
https://dl.doubtnut.com/l/_YyomN602nlIo


62. A man swims across a river with speed of  ( in still water).

While a boat goes upstream with speed  ( in still water). How

fast and in which direction does, the man appear to go to the boatman ?

Given that the speed of flowing water is 

Watch Video Solution

5kmh− 1

12kmh− 1

2kmh− 1

63. The initial speed of an arrow shot from a bow, at an elevation of

. Find its velocity when it hits the ground back

Watch Video Solution

30∘ ,  is 15ms – 1

64. A ball is thrown with a speed of 20 m  at an elevation angle .

Find its time of flight and the horizontal range ( take g = )

Watch Video Solution

s− 1 45∘

10ms− 2

https://dl.doubtnut.com/l/_kiAw6x6aQtkd
https://dl.doubtnut.com/l/_4h3jpQdCtUwk
https://dl.doubtnut.com/l/_KmyNCfdfRyeV


65. A projectile has a range of 40 m and reaches a maximum height of 10

m. Find the angle at which the projectile is fired.

Watch Video Solution

66. A stone is thrown with a speed of  at an angle of projection 

. Find its height above the point of projection when it is at a

horizontal distance of 3m from the thrower ? (Take )

Watch Video Solution

10ms− 1

60∘

g = 10ms− 2

67. Discuss the motion of a body when projected horizontally from a

height .

Watch Video Solution

https://dl.doubtnut.com/l/_oyeAbKdn8vef
https://dl.doubtnut.com/l/_3LQwqsQPtVsL
https://dl.doubtnut.com/l/_9UcZ1lTsKstZ


68. A body is thrown horizontally from the top of a tower and strikes the

ground after three seconds at an angle of  ,with the horizontal . Then

find , 

(i) The height of the lower 

(ii) The speed of projection of the body

Watch Video Solution

45∘

69. An object revolves uniformly in a circle of diameter  m and

completes 100 rev . Find its time period and angular velocity.

Watch Video Solution

0.80

min− 1

70. Calculate the angular speed of a flywheel making 420 revolutions per

minute.

Watch Video Solution

https://dl.doubtnut.com/l/_crzq2ppJxoF4
https://dl.doubtnut.com/l/_ZpCEuxtcQc1c
https://dl.doubtnut.com/l/_Rw2NUgND7lY4
https://dl.doubtnut.com/l/_iiLhOjRDztF6


llustration 1 :

71. A boy whirls a stone tied to a thread ,such that the stone moves

uniformly in a circle. What must be the length of the thread if the stone

completes 42 rounds in a minute with a uniform speed of  ?

Watch Video Solution

2.2ms− 1

72. Calculate the angular speed of the hour hand of a clock .

Watch Video Solution

1. Two cars A and B move in mutually perpendicular, directions as shown

in the figure . Find  


` (##AAK_T1_PHY_C02_SLV_051_Q01.png" width="80%">

Watch Video Solution

vBA

https://dl.doubtnut.com/l/_iiLhOjRDztF6
https://dl.doubtnut.com/l/_vJRJxnmMDFSr
https://dl.doubtnut.com/l/_UBqxIKz1d8xr


Try yourself

1. The resultant of  makes angle  .

Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
p and

→
q αwith 

→
p and β  with 

→
q

α < β

α < β, p < q

α < β,  if p > q

α < β,  if p = q

2. Two forces 12 N and 16 N are acting upon a body, what can be the

maximum and minimum resultant force on the body ?

Watch Video Solution

https://dl.doubtnut.com/l/_kOQIX9teo6xG
https://dl.doubtnut.com/l/_hVPJwBhJEBuO
https://dl.doubtnut.com/l/_9M2LgSCssNAw


3. A motorboat is racing towards north at 25  and the water

current in that region is  in the directioni of  east of south.

Find the resultant velocity of the boat.

Watch Video Solution

km/h

10km/h 60∘

4. A hydrogen balloon is flying eastward with speed  . When

wind starts blowing from north to south with speed  what is the

resultant velocity of balloon ?

Watch Video Solution

12m. s− 1

5m. s− 1

5. A boat is sent across a river with a velocity 8  If the resultant

velocity of boat is ,then velocity of the river is

Watch Video Solution

kmh− 1

10h− 1

https://dl.doubtnut.com/l/_9M2LgSCssNAw
https://dl.doubtnut.com/l/_FSSMgXRNNLaM
https://dl.doubtnut.com/l/_yhIzYRGLoxBy


6. A vector of magnitude 10 has its rectangular components as 8 and 6

along x and y axes. Find the angles it make with these axes.

Watch Video Solution

7. One of the rectangular components of a force of 40 N is 20 N. Find the

angle it makes with the component.

Watch Video Solution

8. Two perpendicular forces of magnitudes 10 N and 5 N act at a point.

Find their resultant.

Watch Video Solution

9. The x and y components of a vector are  and 4 m respectively.

What angle does the vector make with positive x-axis ?

4√3m

https://dl.doubtnut.com/l/_jtoiNktcYvDn
https://dl.doubtnut.com/l/_8eCHQoQNb9Fy
https://dl.doubtnut.com/l/_sjSilcsodhob
https://dl.doubtnut.com/l/_J7rS8dWWzGsi


Watch Video Solution

10. A vector of magnitude 13 makes an angle  with the x-axis . What

is its component along positive y-axis ?

Watch Video Solution

65.37∘

11. What is the resultant of unit vector s  ? 


[ Hint : ]

Watch Video Solution

ĵ and k̂

∣∣ ĵ∣∣ = ∣∣k̂∣∣ = 1

12. A particle lies in space at point ( 2,3,4) find the magnitude of its

position vector.

Watch Video Solution

https://dl.doubtnut.com/l/_J7rS8dWWzGsi
https://dl.doubtnut.com/l/_e9ANoTjt1pHF
https://dl.doubtnut.com/l/_8vonpnHHrtJN
https://dl.doubtnut.com/l/_CSE4f0oSU9aO


13. Find the sum of the vectors 

Watch Video Solution

10 î + 6ĵ and 4 î − 2ĵ

14. The vectors are given below 

 


find the components of the vector 

Watch Video Solution

→
a = î + 2ĵ + 3k̂

→
b = 2 î + 4ĵ + 6k̂ and

→
c = 3 î + 6ĵ + 9k̂

→
a +

→
b −

→
c

15. Rain is falling at the speed of  m/s vertically . The wind blows

west to east at a speed of 25 m/s . Find the velocity of rain as experienced

by a person standing on the ground .

Watch Video Solution

25√3

https://dl.doubtnut.com/l/_8Pk3jDuVisVa
https://dl.doubtnut.com/l/_KtW2liUwCF50
https://dl.doubtnut.com/l/_a8THwSGW8T9X


16. Two vectors having magnitude 12 and 13 are inclined at and angle

to each other.find their resultant vector.

Watch Video Solution

45∘

17. A resultant of two vectors makes  with one vector and  with the

other. Find the two vectors if the resultant has the magnitude 15

Watch Video Solution

30∘ 45∘

18. The velocity of an object is given by  . Find the

acceleration at t = 2s.

Watch Video Solution

→
v = (6t3 î + t2 ĵ)m/s

19. The velocity (in m/s) of an object changes from 

to  in 5 second. Find the magnitude of average

→
v 1 = 10 î + 4ĵ + 2k̂

→
v 2 = 4 î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_LEMeXAR6asMV
https://dl.doubtnut.com/l/_JiAMahKcPZjy
https://dl.doubtnut.com/l/_S0acVRSDBVEj
https://dl.doubtnut.com/l/_xFmVZj5Vu1G8


acceleration.

Watch Video Solution

20. The position of an object is given by  m. find its

velocity at time t= 1s.

Watch Video Solution

→
r = (9tî + 4t3 ĵ)

21. The position of an object changes from

 m in 2s. Find its average

velocity.

Watch Video Solution

→
r = (2 î + ĵ)  m to 

→
r 1 = (4 î + 3 î)

22. The velocity of an object at t =0 is  m/s . It moves in plane

with constant acceleration . What is its velocity

after 1 s?

→
v 0 = − 4ĵ

→
a = (3 î + 8ĵ)m/s2

https://dl.doubtnut.com/l/_xFmVZj5Vu1G8
https://dl.doubtnut.com/l/_FTKKc2gFkjFH
https://dl.doubtnut.com/l/_Wkf4G04qSzax
https://dl.doubtnut.com/l/_ukr7pLGHW5rO


Watch Video Solution

23. An object starts from rest, and moves under the acceleration 

. Its position after 3 s is given by  . What is its initial

position ?

Watch Video Solution

→
a = 4 î

→
r = 7 î + 4ĵ

24. A boat is moving with a velocity  with respect to ground. The

water in the river is moving with a velocity  with respect to

ground. The relative velocity of the boat with respect to water is.

Watch Video Solution

3 î + 4ĵ

−3 î − 4ĵ

25. A boat is moving towards east velocity 4 m/s w.r.t still water and river

is flowing towards north with velocity 2 m/s and the wind blowing

towards north with velocity 6 m/s. the direction of the flag blown over by

the wind hpisted on the boat is

https://dl.doubtnut.com/l/_ukr7pLGHW5rO
https://dl.doubtnut.com/l/_F9tWYAwdsxPh
https://dl.doubtnut.com/l/_gwSfttm0wkut
https://dl.doubtnut.com/l/_Ct9XEi7zJGq4


A. a. North - west

B. b. south- west

C. c.  with east

D. d. North

Answer: 1

Watch Video Solution

tan− 1( )
1

2

26. Rain is falling vertically with a speed of  . A woman rides a

bicycle with a speed of  in east to west direction. In which

direction should she hold her umbrella ?

Watch Video Solution

35ms− 1

12ms− 1

27. A ship is steaming towards east with a speed of 8 m/s. A women runs

across the deck at a speed of  towards north. What is the velocity

of the women relative to the sea ?

6ms− 1

https://dl.doubtnut.com/l/_Ct9XEi7zJGq4
https://dl.doubtnut.com/l/_NszHdLZENK7z
https://dl.doubtnut.com/l/_nhrUxRxrAyRK


Watch Video Solution

28. A boat is moving with a velocity  with respect to ground. The

water in the river is moving with a velocity  with respect to

ground. The relative velocity of the boat with respect to water is.

Watch Video Solution

3 î + 4ĵ

−3 î − 4ĵ

29. A bus appears to move northwards at a speed of  to a

man driving his car eastwards with speed . Find the velocity

of the bus w.r.t ground.

Watch Video Solution

20√3  km h− 1

20  km h − 1

30. Find the velocity of a projectile at the highest point, if it is projected

with a speed  in the direction  above horizontla. (take g = 

W t h Vid S l ti

15ms− 1 45∘

10ms− 2)

https://dl.doubtnut.com/l/_nhrUxRxrAyRK
https://dl.doubtnut.com/l/_HdIZwRLNygiA
https://dl.doubtnut.com/l/_Jax6df3QTIgq
https://dl.doubtnut.com/l/_vAyODneps5F9


Watch Video Solution

31. A cricket ball is thrown at a speed of  in a direction  above

the horizontal. Calculate (a)the maximum height (b) the time taken by

ball to return to the same level, and (c )the distance from the thrower to

the point where the ball returns to the same level.

Watch Video Solution

28ms− 1 30∘

32. A bullet fired at an angle of  with the vertical hits the levelled

ground at a distance of 200 m . Find the distance at which the bullet will

hit the ground when fired at angle of . (with same speed).

Watch Video Solution

60∘

30∘

33. An object is projected with velocity  . Considering x

along horizontal axis and y along vertical axis. Find its velocity after 2s.

Watch Video Solution

→
v 0 = 15 î + 20ĵ

https://dl.doubtnut.com/l/_vAyODneps5F9
https://dl.doubtnut.com/l/_yqVazIM6mcci
https://dl.doubtnut.com/l/_rjlXYNpesgy5
https://dl.doubtnut.com/l/_MAW8ctDSxlIe


34. A player kicks a ball at an angle of  to the horizontal with an initial

speed of  . Find its time of fight.

Watch Video Solution

37∘

15ms− 1

35. Find the ratio of maximum horizontal range and the maximum height

attained by the projectile. i.e. for 

Watch Video Solution

θ0 = 45∘

36. A hiker stands on the edge of a cliff 490 m above the ground and

throws a stone horizontally with a speed of 15 m . The time taken by

the stone to reach the ground is

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_MAW8ctDSxlIe
https://dl.doubtnut.com/l/_DcGNnvITwzA1
https://dl.doubtnut.com/l/_bDFdWz3d53W6
https://dl.doubtnut.com/l/_BafJa74yh4m5


37. A a certain instant of time a ballon is moving downwards with speed

of 5m/s. It has a constant retardation of 5m/s2. A man in the ballon drops

a stone at that instant. It hits the ground after 2s. Then the speed with

which the stone hits the ground is.

Watch Video Solution

38. An insect trapped in a circular groove of radius, 12 cm moves along

the groove steadily and completes 7 revolutions in 100s. What is the

angular speed and the linear speed of the motion ?

Watch Video Solution

39. An insect trapped in a circular groove of radius, 12 cm moves along

the groove steadily and completes 7 revolutions in 100s. What is the

angular speed and the linear speed of the motion ?

What is the magnitude of the centripetal acceleration in above problem ?

Watch Video Solution

https://dl.doubtnut.com/l/_mwZ3OniAW8om
https://dl.doubtnut.com/l/_aV5Zh4znOKv9
https://dl.doubtnut.com/l/_sGfacPFW93Ki


Watch Video Solution

40. A mark on the rim of a rotating cicular wheel of 0.50 m radius is

moving with a speed of  . Find its angular speed.

Watch Video Solution

10ms− 1

41. Find the angular speed of the minute hand of a clock.

Watch Video Solution

42. A dust particle lying at the rim of a wheel has an angular speed of 22

rad/s. Find the time period.

Watch Video Solution

43. If and object completes 49 revolutions in a minute around a circular

path with a speed  find the radius of the path.7ms− 1

https://dl.doubtnut.com/l/_sGfacPFW93Ki
https://dl.doubtnut.com/l/_6NaJz2WsUyxx
https://dl.doubtnut.com/l/_tNpVpFqEEH2a
https://dl.doubtnut.com/l/_THr6YzqTdb70
https://dl.doubtnut.com/l/_7dvZa68LHqnG


Watch Video Solution

44. A particle goes uniformly in circular motion with an angualr speed

 . What is its time period ?

Watch Video Solution

rads− 1π

8

45. The angualr displacement of an object having uniform cirular motion

is  rad in every 3s. Find its frequency of revolution.

Watch Video Solution

π

4

46. A man is coming down an incline of angle . When he walks with

speed  he has to keep his umbrella vertical to protect

himself from rain. The actual speed of rain is . At angle with

vertical should he keep his umbrella when he is at rest so that he does

30∘

2(√3)ms− 1

5ms− 1

https://dl.doubtnut.com/l/_7dvZa68LHqnG
https://dl.doubtnut.com/l/_JDGvIoUYIYFN
https://dl.doubtnut.com/l/_ue6VxUINEcEI
https://dl.doubtnut.com/l/_B5NeLNvROWZM


not getb drenched ? 

.

Watch Video Solution

47. If the helicopter is flying at constant velocity then where will it be

when the packet strikes the ground.

Watch Video Solution

https://dl.doubtnut.com/l/_B5NeLNvROWZM
https://dl.doubtnut.com/l/_Eeo5gCMOD1YN


48. Four particles  are situated at the corner of a square 

 of side a at t-0. Each of particles moves with constant speed (v). A

always has its velocity along  along  along 

along . At what time will these particles meet each other ?

Watch Video Solution

A, B, C and D

ABCD

AB, B BC, C CD~ and D

DA

49. A hydrogen balloon is flying eastward with speed  , when

wind starts blowing from north to south with speed  what is the

resultant velocity of balloon ?

Watch Video Solution

12ms− 1

5ms− 1

50. A boat is sent across a river with a velocity 8  If the resultant

velocity of boat is ,then velocity of the river is

Watch Video Solution

kmh− 1

10h− 1

https://dl.doubtnut.com/l/_cPGLNk0SHXWA
https://dl.doubtnut.com/l/_gD5KSIcYLMCn
https://dl.doubtnut.com/l/_ExDHr7Lh6bSz
https://dl.doubtnut.com/l/_JKNvmYnOXczI


51. A vector of magnitude 10 has its rectangular components as 8 and 6

along x and y axes. Find the angles it make with these axes.

Watch Video Solution

52. One of the rectangular components of a force of 40 N is 20 N. Find

the angle it makes with the component.

Watch Video Solution

53. Two perpendicular forces of magnitudes 10 N and 5 N act at a point.

Find their resultant.

Watch Video Solution

54. The x and y components of a vector are  and 4 m respectively.

What angle does the vector make with positive x-axis ?

Watch Video Solution

4√3m

https://dl.doubtnut.com/l/_JKNvmYnOXczI
https://dl.doubtnut.com/l/_RshSCXohtgYN
https://dl.doubtnut.com/l/_X42UhyeF9Ez0
https://dl.doubtnut.com/l/_xaq7CNfypkry


55. A vector of magnitude 13 makes an angle  with the x-axis . What

is its component along positive y-axis ?

Watch Video Solution

65.37∘

56. What is the resultant of unit vector s  ? 


[ Hint : ]

Watch Video Solution

ĵ and k̂

∣∣ ĵ∣∣ = ∣∣k̂∣∣ = 1

57. A particle lies in space at point ( 2,3,4) find the magnitude of its

position vector.

Watch Video Solution

58. Find the sum of the vectors 10 î + 6ĵ and 4 î − 2ĵ

https://dl.doubtnut.com/l/_xaq7CNfypkry
https://dl.doubtnut.com/l/_H2l61TNH7ypq
https://dl.doubtnut.com/l/_R73ayULhVWNP
https://dl.doubtnut.com/l/_CAPgDwniXFU7
https://dl.doubtnut.com/l/_BoiOuuEbnDG4


Watch Video Solution

59. Three vectors are given below 

. 


Find the components of the vector .

Watch Video Solution

→
a = î + 2 î + 3k̂,

→
b = 2 î + 4ĵ + 6k̂ and

→
c = 3 î + 6ĵ + 9k̂

ā + b̄ − c̄

60. Rain is falling at the speed of  vertically. The wind blows

west to east at a speed of 25 m/s. find the velocity of rain as experienced

by a person standing on the ground.

Watch Video Solution

25√3m/s

61. Two vectors having magnitude 12 and 13 are inclined at and angle

to each other.find their resultant vector.

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_BoiOuuEbnDG4
https://dl.doubtnut.com/l/_zU44czH0M1J2
https://dl.doubtnut.com/l/_UVMgGYzHOR4o
https://dl.doubtnut.com/l/_040AUtriUHcU


62. A resultant of two vectors makes  with one vector and  with

the other. Find the two vectors if the resultant has the magnitude 15

Watch Video Solution

30∘ 45∘

63. The velocity of an object is given by  . Find

the acceleration at t = 2s.

Watch Video Solution

→
v = (6t3 î + t2 ĵ)m/s)

64. The velocity (in m/s) of an object changes from

 in 5 second. Find the

magnitude of average acceleration.

Watch Video Solution

→
v 1 = 10 î + 4ĵ + 2k̂  to 

→
v 2 = 4 î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_hCj9nTneik1P
https://dl.doubtnut.com/l/_HI2KMuZvztRh
https://dl.doubtnut.com/l/_f0EnNDmKa0jr


65. The position of an object is given by  m. find its

velocity at time t= 1s.

Watch Video Solution

→
r = (9tî + 4t3 ĵ)

66. The position of an object changes from

 m in 2s. Find its average

velocity.

Watch Video Solution

→
r = (2 î + ĵ)  m to 

→
r 1 = (4 î + 3ĵ)

67. The velocity of an object at t =0 is  m/s . It moves in plane

with constant acceleration . What is its velocity

after 1 s?

Watch Video Solution

→
v 0 = − 4ĵ

→
a = (3 î + 8ĵ)m/s2

https://dl.doubtnut.com/l/_KcRJ4POXpgov
https://dl.doubtnut.com/l/_CzfepBP2bWpJ
https://dl.doubtnut.com/l/_JZ59UGOre8j0


68. An object starts from rest, and moves under the acceleration 

. Its position after 3 s is given by  . What is its initial

position ?

Watch Video Solution

→
a = 4 î

→
r = 7 î + 4ĵ

69. Rain is falling vertically with a speed of  . A woman rides a

bicycle with a speed of  in east to west direction. In which

direction should she hold her umbrella ?

Watch Video Solution

35ms− 1

12ms− 1

70. A ship is steaming towards east with a speed of 8 m/s. A women runs

across the deck at a speed of  towards north. What is the velocity

of the women relative to the sea ?

Watch Video Solution

6ms− 1

https://dl.doubtnut.com/l/_UU0yTqRlxqRp
https://dl.doubtnut.com/l/_m7yEvtmLKzV1
https://dl.doubtnut.com/l/_oVm5ZgcP2lhc
https://dl.doubtnut.com/l/_aAzNYny0TJRz


71. A boat stems in a river with velocity  with respecitve to the

ground. The river water flows with a velocity  with respect to

the ground. What is the relative velocity of boat w.r.t river water ?

Watch Video Solution

2 î + ĵ

−3 î − 4ĵ

72. A bus appears to move northwards at a speed of  to a

man driving his car eastwards with speed . Find the velocity

of the bus w.r.t ground.

Watch Video Solution

20√3  km h− 1

20  km h − 1

73. Find the velocity of a projectile at the highest point, if it is projected

with a speed  in the direction  above horizontla. (take g = 

Watch Video Solution

15ms− 1 45∘

10ms− 2)

https://dl.doubtnut.com/l/_aAzNYny0TJRz
https://dl.doubtnut.com/l/_vyW5Kb0d9ily
https://dl.doubtnut.com/l/_PCaHqeR4hGtH


74. A cricket ball is thrown at a speed of  in a direction  above

the horizontal. Calculate (a)the maximum height (b) the time taken by

ball to return to the same level, and (c )the distance from the thrower to

the point where the ball returns to the same level.

Watch Video Solution

28ms− 1 30∘

75. A bullet fired at an angle of  with the vertical hits the levelled

ground at a distance of 200 m . Find the distance at which the bullet will

hit the ground when fired at angle of . (with same speed).

Watch Video Solution

60∘

30∘

76. An object is projected with velocity  . Considering x

along horizontal axis and y along vertical axis. Find its velocity after 2s.

Watch Video Solution

→
v 0 = 15 î + 20ĵ

https://dl.doubtnut.com/l/_qCfP8hnj3cAQ
https://dl.doubtnut.com/l/_4IYUUI5NZkDF
https://dl.doubtnut.com/l/_xbyqMeVeAyuV
https://dl.doubtnut.com/l/_fBIsBOSLdBeS


77. A player kicks a ball at an angle of  to the horizontal with an initial

speed of  . Find its time of fight.

Watch Video Solution

37∘

15ms− 1

78. Find the ratio of maximum horizontal range and the maximum height

attained by the projectile. i.e. for 

Watch Video Solution

θ0 = 45∘

79. A hiker stands on the edge of a cliff 490 m above the ground and

throws a stone horizontally with a speed of 15 m . The time taken by

the stone to reach the ground is

Watch Video Solution

s− 1

80. A hiker stands on the edge of a cliff 490 m above the ground and

throws a stone horizontally with an initial speed of . Neglecting15ms− 1

https://dl.doubtnut.com/l/_fBIsBOSLdBeS
https://dl.doubtnut.com/l/_YOHdssrfasKm
https://dl.doubtnut.com/l/_kmovFWfHYj80
https://dl.doubtnut.com/l/_JhEgwrrBowZZ


air resistance, find the time taken by the stone to reach the ground, and

the speed with which it hits the ground. (Take g

Watch Video Solution

= 9.8ms− 2)

81. An insect trapped in a circular groove of radius 12 cm moves along the

groove steadily and completes 7 revolutions in 100s. A) What is the

angular speed. And the linear speed of the motion? B) is the acceleration

vector a constant vector? What is the its magnitude?

Watch Video Solution

82. An insect trapped in a circular groove of radius 12 cm moves along the

groove steadily and completes 7 revolutions in 100s.What is the

magnitude of the centripetal acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_JhEgwrrBowZZ
https://dl.doubtnut.com/l/_Bo37rjRidsHl
https://dl.doubtnut.com/l/_NYggjH9LSq0G


83. A mark on the rim of a rotating circular wheel of 0.50 m radius is

moving with a speed of  . Find its angular speed.

Watch Video Solution

10ms− 1

84. A dust particle lying at the rim of a wheel has an angular speed of 22

rad/s. Find the time period.

Watch Video Solution

85. A dust particle lying at the rim of a wheel has an angular speed of 22

rad/s. Find the time period.

Watch Video Solution

86. If and object completes 49 revolutions in a minute around a circular

path with a speed  find the radius of the path.7ms− 1

https://dl.doubtnut.com/l/_Tgfb1AZSsMkY
https://dl.doubtnut.com/l/_YLg20NKyUzuE
https://dl.doubtnut.com/l/_3X83WxXxk954
https://dl.doubtnut.com/l/_IwFuWGxHyQY2


Assignement section -A Objective (one option is correct)

Watch Video Solution

87. A particle goes uniformly in circular motion with an angualr speed

 . What is its time period ?

Watch Video Solution

rads− 1π

8

88. The angualr displacement of an object having uniform cirular motion

is  rad in every 3s. Find its frequency of revolution.

Watch Video Solution

π

4

1. The vector quantity among the following is

A. mass

B. Time

https://dl.doubtnut.com/l/_IwFuWGxHyQY2
https://dl.doubtnut.com/l/_21qZUvZyIjl5
https://dl.doubtnut.com/l/_4FLHYjkPNqAT
https://dl.doubtnut.com/l/_cwqOcsFesRCC


C. Distance

D. Displacement

Answer: D

Watch Video Solution

2. A+B can also be written as

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
A −

→
B

→
B −

→
A

→
B +

→
A

→
B .

→
A

https://dl.doubtnut.com/l/_cwqOcsFesRCC
https://dl.doubtnut.com/l/_ZZq5XuwV8aBa


3. Which of the following represents a unit vector ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

→
A

∣
∣
∣

A
→
A

∣
∣
∣

→
A

∣
∣
∣

→
A

→
A
∣
∣
∣

→
A

∣
∣
∣

∣
∣
∣

→
A

∣
∣
∣

4. A vetor is added to an equal and oppsite vector of similar nature,forms

a

A. Unit vector

B. Position vector

https://dl.doubtnut.com/l/_2v1yFbavdh1g
https://dl.doubtnut.com/l/_iD1sibiAGrcu


C. Null vector

D. Displacement vector

Answer: C

Watch Video Solution

5. Unit vector does not have any specified

A. Direction

B. Magnitude

C. Unit

D. All to these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_iD1sibiAGrcu
https://dl.doubtnut.com/l/_Y1xpV8huDUlx


6. The displacement of a particle from a point having position vector

 to another point having position vector  is

A. 3 units

B.  units

C. 5 units

D. units

Answer: B

Watch Video Solution

2 î + 4ĵ 5ĵ + 1ĵ

3√2

5√3

7. Velocity vector and acceleration vector in a uniform circular motion are

related as

A. 

B. 

C. 

0∘

180∘

90∘

https://dl.doubtnut.com/l/_X5oycuOM1HRW
https://dl.doubtnut.com/l/_xmqvx0tr9gwg


D. 

Answer: C

Watch Video Solution

45∘

8. The magnitude of  is

A. 2

B. 0

C. 

D. 4

Answer: C

Watch Video Solution

î + ĵ

√2

https://dl.doubtnut.com/l/_xmqvx0tr9gwg
https://dl.doubtnut.com/l/_6VqG79jlmuLH


9. Three forces given by vectors  are acting

together on a point object at rest. The object moves along the direction.

A. x -axis

B. y-axis

C. z-axis

D. object does not move

Answer: D

Watch Video Solution

2 î + 2ĵ. 2 î − 2ĵ and − 4ĵ

10. the angle made by the vector  with x-axis body from its initial

A. 

B. 

C. 

D. 

√2i + î

35.26∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_4zAL0htiud0D
https://dl.doubtnut.com/l/_qKuNwZiPvI0g


Answer: A

Watch Video Solution

11. A body move 6 m north, 8 m east and 10 m vertically upwards, the

resultant displacement from its initial position is

A.  m

B. 10 m

C.  m

D. 20 m

Answer: A

Watch Video Solution

10√2

10

√2

12. A particle has an initial velocity of  and an acceleration of 

. Its speed after 10s is

4 î + 3ĵ

0.4 î + 0.3ĵ

https://dl.doubtnut.com/l/_qKuNwZiPvI0g
https://dl.doubtnut.com/l/_eAqMgdXIwI58
https://dl.doubtnut.com/l/_yVr14p0UbSEQ


A.  units

B. 7 units

C. 8.5 units

D. 10 units .

Answer: A

Watch Video Solution

7√2

13. A vector multiplied by the number 0, results into

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
A

→
0

→
A

https://dl.doubtnut.com/l/_yVr14p0UbSEQ
https://dl.doubtnut.com/l/_j7oC7y0doZYk


14. The resultant of two vectors makes an angle of  with one vector

and  with one other. If the magnitude of resultant is 25, the two

vectors are of magnitude

A. 24,7

B. 12,5

C. 12.5,12.5

D. 

Answer: C

Watch Video Solution

60∘

30∘

√3

15.7, 15.7√2

15. The position vector of an object at any time t is given by

. Its velocity along y-axis has the magnitude

A. 6t

3t2 î + 6tĵ + k̂

https://dl.doubtnut.com/l/_j7oC7y0doZYk
https://dl.doubtnut.com/l/_yGoFaT8t6G0m
https://dl.doubtnut.com/l/_QvK4ZLPVUIJx


B. 6

C. 0

D. 9

Answer: B

Watch Video Solution

16. A body lying initially at point (3,7) starts moving with a constant

acceleration of . Its position after 3s is given by the coordinates

A. (7,3)

B. (7,18)

C. (21,7)

D. (3,7)

Answer: C

Watch Video Solution

4 î

https://dl.doubtnut.com/l/_QvK4ZLPVUIJx
https://dl.doubtnut.com/l/_eHSrFhUWXav3


17. The initial position of an object at rest is given by . It moves

with constant acceleration and reaches to the position  after 4s.

What is its acceleration ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 î − 8ĵ

2 î + 4ĵ

− î + ĵ
1

8

3

2

2 î − ĵ
1

8

− î8ĵ
1

2

8 î − ĵ
3

2

18. If  , the angle between the vectors 

is

A. 

∣
∣
∣

→
P +

→
Q

∣
∣
∣

=
∣
∣
∣

→
P

∣
∣
∣

−
∣
∣
∣

→
Q

∣
∣
∣

→
P and

→
Q

0∘

https://dl.doubtnut.com/l/_eHSrFhUWXav3
https://dl.doubtnut.com/l/_GOqyZnB0M5a2
https://dl.doubtnut.com/l/_2dWQnZmHSoSY


B. 

C. 

D. 

Answer: C

Watch Video Solution

90∘

180∘

45∘

19. if  , the angle between the vectors 

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣

→
P +

→
Q

∣
∣
∣

=
∣
∣
∣

→
P

∣
∣
∣

+
∣
∣
∣

→
Q

∣
∣
∣

→
P and

→
Q

0∘

180∘

60∘

90∘

https://dl.doubtnut.com/l/_2dWQnZmHSoSY
https://dl.doubtnut.com/l/_UD8hyfViEnFk


20. if  , then which of the following is necessarily true ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
P a +

→
Q =

→
0

→
P =

→
0

→
P = −

→
Q

→
Q = 0

→
P =

→
Q

21. A displacement vector of magnitude 4 makes an angle  with the x-

axis. Its rectangular components in x-y plane are

A. 

B. 

C. 

30∘

2√3, 2

4√3, 4

, 2
2

√3

https://dl.doubtnut.com/l/_UD8hyfViEnFk
https://dl.doubtnut.com/l/_yhPeby4tmXnc
https://dl.doubtnut.com/l/_ktxfEVJ4qpdZ


D. 

Answer: C

Watch Video Solution

, 4
4

√3

22. If  the angle between  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣

→
P +

→
Q

∣
∣
∣

=
∣
∣
∣

→
P −

→
Q

∣
∣
∣

→
P and

→
Q

0∘

90∘

180∘

45∘

23. if , then
→
P +

→
Q =

→
P −

→
Q

https://dl.doubtnut.com/l/_ktxfEVJ4qpdZ
https://dl.doubtnut.com/l/_OjRETXHEFxBm
https://dl.doubtnut.com/l/_LiGPeewPIuwI


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
P =

→
0

→
Q =

→
0

∣
∣
∣

→
P

∣
∣
∣

= 1

∣
∣
∣

→
Q

∣
∣
∣

= 1

24. At the topmost point of a projectile trajectory, its velocity and

acceleration are an angle of

A. 

B. 

C. 

D. 

Answer: C

0∘

45∘

90∘

180∘

https://dl.doubtnut.com/l/_LiGPeewPIuwI
https://dl.doubtnut.com/l/_704lOXv535kd


Watch Video Solution

25. For angle of prijection of projectile at angle  and ,

the horizontal range described by the projectile are in the ratio of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(45∘ − θ) (45∘ + θ)

2: 1

1: 1

2: 3

1: 3

26. A cricket ball of mass m is hitted at the angle  to the horizontal

with velcoity v its kinetic energy at the topmost point is

A. 0

45∘

https://dl.doubtnut.com/l/_704lOXv535kd
https://dl.doubtnut.com/l/_KX9127rSzC6C
https://dl.doubtnut.com/l/_PFiEIiMPDtyE


B. 

C. 

D. 

Answer: c

Watch Video Solution

mv21

2

mv2

4

mv2

2√2

27. The path of a projectile is

A. Circular

B. parabolic

C. Linear

D. Hyperbolic

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PFiEIiMPDtyE
https://dl.doubtnut.com/l/_GAXRxEnHK9qX
https://dl.doubtnut.com/l/_ac6qQcbzp360


28. Two cars of masses  are moving in circles od radii .

Their speeds are such that they complete one revolution in the same

time. The ratio of their angular speed is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m1  andm2 r1andr2

R1 :R2

R2 :R1

1: 1

R1R2 : 1

29. Which of the following is not a projectile ?

A. An aircraft taking off

B. A bullet fired from a rifle

C. A ball thrown horizontally from a roof

https://dl.doubtnut.com/l/_ac6qQcbzp360
https://dl.doubtnut.com/l/_5Mrm0CBikqPs


D. A football kicked by a player

Answer: A

Watch Video Solution

30. The maximum number of rectangular components into which a vector

in space can be resolved into is

A. Infinite

B. Four

C. Two

D. One

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_5Mrm0CBikqPs
https://dl.doubtnut.com/l/_m9aukFM1QGmT


31. If a stone projected from ground, takes 4 s to reach the topmost

point, of its trajectory, then time of fight is

A. 4 s

B. 8 s

C. 2 s

D. 10 s

Answer: B

Watch Video Solution

32. A projectille covers a horizontal distance of 6 m, when it reaches 10 m

above the level of projection, how farther should if travel horizontally to

reach back the same height , if its horizontal range is 20 m ?

A. 6 m

B. 12 m

https://dl.doubtnut.com/l/_mrHO7JNiAstO
https://dl.doubtnut.com/l/_VvGM5zclbqij


C. 8 m

D. 20 m

Answer: C

Watch Video Solution

33. An arrow shots from a bow with velocity v at an angle  with the

horizontal range R . Its range when it is projected at angle  with the

same velocity is

A. 2R

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

2θ

R

2

2R cos 2θ

R

2 cos2 θ

https://dl.doubtnut.com/l/_VvGM5zclbqij
https://dl.doubtnut.com/l/_ebVdePuN88nJ


34. The maximum height attained by a ball projected with speed 

at an angle  with the horizontal is [take g = ]

A. 40 m

B. 20 m

C. 10 m

D. 30 m

Answer: C

Watch Video Solution

20ms− 1

45∘ 10ms− 2

35. The time of fight of an object projected with speed  at an

angle  with the horizontal , is

A. 1 s

B. 4 s

20ms− 1

30∘

https://dl.doubtnut.com/l/_ebVdePuN88nJ
https://dl.doubtnut.com/l/_Lx7ZRT6KBNjT
https://dl.doubtnut.com/l/_pPh9Q6q73JAW


C. 2 s

D. 6s

Answer: A

Watch Video Solution

36. The range of particle when launched at an angle of  with the

horizontal is 1.5 km. What is the range of the projectile when launched at

an angle of  to the horizontal

A. 1.5 km

B. 3.0 km

C. 6.0 km

D. 0.75 km

Answer: C

Watch Video Solution

15∘

45∘

https://dl.doubtnut.com/l/_pPh9Q6q73JAW
https://dl.doubtnut.com/l/_EUECiBn3Kqpc


37. A food packed is dropped, from a height of 500 m, from a plane flying

horizontally with speed 100km/h. The packet reaches to the ground after

travelling a horizontal distance. [ Take g ]

A. 100m

B. 204.5 m

C. 500 m

D. 277. 7 m

Answer: D

Watch Video Solution

= 10ms− 2

38. The objects x and y are projected from a point with same velocities , at

angle , the ratio of their maximum height attained:

A. 

30∘ and 60∘

1: 1

https://dl.doubtnut.com/l/_EUECiBn3Kqpc
https://dl.doubtnut.com/l/_UAGOBWk8uJXZ
https://dl.doubtnut.com/l/_zXrKPzVIwmVp


B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 3

1: 2

4: 1

39. At the topmost point of its path, a projectile has acceleration of

magnitude

A. 0

B. g

C. 

D. 

Answer: C

Watch Video Solution

g

2

g

√2

https://dl.doubtnut.com/l/_zXrKPzVIwmVp
https://dl.doubtnut.com/l/_qjMU6gwllOJT


40. At what angle of elevation , should a projectile be projected with

velocity with velocity  , so as to reach a maximum height of 10 m

?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20ms− 1

0∘

90∘

45∘

60∘

41. Angular speed of a uniformly circulating body with time period T is

A. 

B. 

2πT

2π

T

https://dl.doubtnut.com/l/_qjMU6gwllOJT
https://dl.doubtnut.com/l/_fwCBSsEUxX36
https://dl.doubtnut.com/l/_jCE3GHF8T1vh


C. 

D. 

Answer: B

Watch Video Solution

πT

π

T

42. An object moving in a circular path at constant speed has constant

A. Energy

B. Velocity

C. Acceleration

D. Displacement

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jCE3GHF8T1vh
https://dl.doubtnut.com/l/_i9Acu6nv1kHi


43. Speed of an object moving in cirular path of radius 10 m with angular

speed 2 rad/s is

A. 10 m/s

B. 5 m/s

C. 20 m/s

D. 30 m/s

Answer: C

Watch Video Solution

44. A body performing uniform cicular motion completed 140 revolution

in a second. Its angular speed is

A. 880 rad/s

B. 440 rad/s

C. 220 rad/s

https://dl.doubtnut.com/l/_g4NFo1shmZI7
https://dl.doubtnut.com/l/_gZKnav7bKhsP


D. 240 rad/s

Answer: A

Watch Video Solution

45. Centripetal acceleration of a cyclist completing 7 rounds in a minute

along a circular track of radius 5 m with a constant speed ,is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.7m/s2

4m/s2

3.78m/s2

6m/s2

https://dl.doubtnut.com/l/_gZKnav7bKhsP
https://dl.doubtnut.com/l/_7dCFpzLhfQW3


46. The velociies of A and B are  ,

velocity of B as observed by A is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
v A = 2 î + 4ĵ and

→
v B = 3 î − 7ĵ

5 î − 3ĵ

î − 11ĵ

− î + 11ĵ

2 î − 3ĵ

47. A man can swin with speed 6 km/h in still water. If he tries of swim

across a river flowing with speed 5km/h, how fast does a leaf floating on

water appears to go , to the man ?

A. 6 km/h across the river

B. 5 km/h across the river

https://dl.doubtnut.com/l/_hEbWQ5QWuvKh
https://dl.doubtnut.com/l/_ufpRYnusgpRa


C. 6km/h upstream

D. 5 km/h upstream

Answer: A

Watch Video Solution

48. A bus appears to go with a speed of 25 km/hr to a car driver, driving at

the rate 7 km/hr northwards. If the bus actually travels in east direction,

its speed is

A. 24 km/h

B. 23 km/h

C. 26 km/h

D. 30 km/h

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ufpRYnusgpRa
https://dl.doubtnut.com/l/_qeVXp7LXN6IF


49. If the angle between two vectors  then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
A and

→
B  is 90∘

→
A = 2

→
B

→
A −

→
B =

→
0

∣
∣
∣

→
A +

→
B

∣
∣
∣

=
∣
∣
∣

→
A −

→
B

∣
∣
∣

→
A +

→
B =

→
0

50. If the frequency of an object in unifrom circular motion is doubled, its

acceleration becomes

A. Two times

B. Four times

C. Half

https://dl.doubtnut.com/l/_qeVXp7LXN6IF
https://dl.doubtnut.com/l/_x796KKdW4CVJ
https://dl.doubtnut.com/l/_XDZ1sAWOcWwC


Assignement section -B Objective (one option is correct)

D. one fourth

Answer: B

Watch Video Solution

1. An object moves at constant speed along a cicular path in a horizontal

xy plane. With the centre as origin.when the object is at x= -2m , it s

https://dl.doubtnut.com/l/_XDZ1sAWOcWwC
https://dl.doubtnut.com/l/_67nmNtIwnZcE


velocity is m/s , its acceleration when it is at y= 2 m/s 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−4ĵ

−8 îm/s2

−2ĵm/s

−8ĵm/s2

2ĵm/s2

https://dl.doubtnut.com/l/_67nmNtIwnZcE
https://dl.doubtnut.com/l/_aGjxWjEGnxQI


2. A particle moves along the positive branch of the curve  where 

 and y are measured in metres and t in second. At , the

velocity of the particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y =
x2

2

x = , x
t2

2
t = 2s

m/s
1

√2

√3m/s

√2m/s

2√2m/s

3. A body is prodected with initial velocity  m//s from origin .

Gravity acts in negative y direction. The horizontal rang is (Take g = 10

)

A. 12m

(5 î + 12 î)

m/s2

https://dl.doubtnut.com/l/_aGjxWjEGnxQI
https://dl.doubtnut.com/l/_xtaeEMgaNXs6


B. 18 m

C. 17 m

D. 7 m

Answer: A

Watch Video Solution

4. A particle moves along the positive branch of the curve  where 

 and y are measured in metres and t in second. At , the

velocity of the particle is

A. 

B. 

C. 

D. 

Answer: B

y =
x2

2

x = , x
t2

2
t = 2s

2 î − 4ĵ

2 î + 4ĵ

4ĵ + 2ĵ

4 î − 2ĵ

https://dl.doubtnut.com/l/_xtaeEMgaNXs6
https://dl.doubtnut.com/l/_Pb5zOXwAKVZL


Watch Video Solution

5. One second after the projection, a stone moves at an angle of  with

the horizontal. Two seconds from the start, 

it is travelling horizontally. Find the angle of projection with the

horizontal. .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘

(g = 10ms− 2)

60∘

tan− 1(4)

tan− 1(3)

tan− 1(2)

6. The horizontal range of a projectile is R and the maximum height

attained by it is H. A strong wind now beings to blow in the direction of

https://dl.doubtnut.com/l/_Pb5zOXwAKVZL
https://dl.doubtnut.com/l/_vyGwOBAmX14R
https://dl.doubtnut.com/l/_TCbvuAx5kPOi


horizontal motion of projectile, giving to constant horizontal acceleration

equal to g. Under the same conditions of projections , the new range will

be (g = acceleration due to gravity)

A. R + H

B. R + 2H

C. 

D. R + 4H

Answer: D

Watch Video Solution

R +
3H
2

7. Amplitude of a harmonic oscillator is A ,when velocity of particles is half

of maximum velocity ,then determine the position of particle.

A. 

B. 

C. 

√v1v2

g

v1√v1 + v2

g

(v1 + v2)√v1v2

g

https://dl.doubtnut.com/l/_TCbvuAx5kPOi
https://dl.doubtnut.com/l/_YAEX6VRkuNiM


D. 

Answer: C

Watch Video Solution

v2√v1v2

g

8. A rectangular box is sliding on a smooth inclined plane of inclination α

as shown in the figure. At t = 0, the box starts to move on the inclined

plane. A bolt starts to fall from point A. Find the time after which bolt

strikes the bottom surface of the box.

Watch Video Solution

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

times its speed at half the maximum height. What is its angle of

projection?

A. 

B. 

√2/5

30∘

45∘

https://dl.doubtnut.com/l/_YAEX6VRkuNiM
https://dl.doubtnut.com/l/_ACjEzbXyWGm1
https://dl.doubtnut.com/l/_3gnv85UIvTRl


C. 

D. 

Answer: C

Watch Video Solution

60∘

90∘

10. If the horizontal range of a projectile be a and the maximum height

attained by it is b, then prove that the velocity of projection is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[2g(b + )]
a2

16b

1
2

[g(b + )]
a2

16b

1
2

[2g(b + )]
a2

16b

1
2

[g(a + )]
b2

16b

1
2

[2g(a + )]
b2

16b

1
2

https://dl.doubtnut.com/l/_3gnv85UIvTRl
https://dl.doubtnut.com/l/_Q5LzufPyiniM


11. A grasshopper can jump a maximum horizontal distance of 40cm. If it

spends negligible time on the ground then in this case its speed along

the horizontal raod will be

A. 1 m/s

B. 2 m/s

C. 

D. 

Answer: C

Watch Video Solution

√2m/s

2√2m/s

12. A body is projected horizontally with a speed  find the velocity of the

body when it covers equal distance in horizontal and vertical directions.

Watch Video Solution

v0

https://dl.doubtnut.com/l/_Q5LzufPyiniM
https://dl.doubtnut.com/l/_tRx2ZkLl4ZkT
https://dl.doubtnut.com/l/_EucO8uuGL86z


13. A particle is thrown with a speed is at an angle  with the horizontal.

When the particle makes an angle  with the horizontal, its speed

changes to v, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ

ϕ

u cosα

u cosα. secβ

u cosα. cosα

u secα. cos β

14. A projectile is thrown with an initial velocity of . If the

range of the projectile is twice the maximum height reached by it, then

A. 1

B. 2

(aî + bĵ)ms− 1

https://dl.doubtnut.com/l/_Ta9AjN5jbyQy
https://dl.doubtnut.com/l/_anLTPKIyQQ8G


C. 3

D. 4

Answer: B

Watch Video Solution

15. A particle is projected with a velocity of 30 m/s at an angle  with the

horizontal . Where  . After 1 second, direction of motion

of the particle makes an angle  with the horizontal then  is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

θ = tan− 1( )
3

4

α α

tanα =
1

3

tanα =
1

2

tanα = 2

tanα = 1

https://dl.doubtnut.com/l/_anLTPKIyQQ8G
https://dl.doubtnut.com/l/_N9Cc3KxCy6mT


16. A projectile has same range for two angules of projection. If times of

flight in two cases are  then the range of the projectilie is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t1 and t2

gt1t2
1

2

gt1t2
1

4

gt1t2

gt1t2
1

8

17. A particle is projected with velocity 50 m/s at an angle  with the

horizontal from the ground. The time after which its velocity will make an

angle  with the horizontal is

A. 2.5 s

60∘

45∘

https://dl.doubtnut.com/l/_N9Cc3KxCy6mT
https://dl.doubtnut.com/l/_PU8CEhoP5TLU
https://dl.doubtnut.com/l/_wzVOw4tf4mrO


B. 1.83 s

C. 2.37 s

D. 3.72 m

Answer: B

Watch Video Solution

18. A particle  is projected with velocity  at an angle of  with the

horizontal. Another particle  is thrown vertically upwards with velocity

 from a point vertically below the highest point of path of .

Determine the necessary condition for the two particles to collide at the

P u1 30∘

Q

u2 P

https://dl.doubtnut.com/l/_wzVOw4tf4mrO
https://dl.doubtnut.com/l/_Qf8TenEeOlW6


highest point. 

.

A. 1

B. 2

C. 0.5

D. 1.5

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Qf8TenEeOlW6


19. A projectile is fired to have maximum range 500 m. Maximum height

attained by the projectitle in this case will be

A. 1000 m

B. 500 m

C. 250 m

D. 125 m

Answer: D

Watch Video Solution

20. A particle projected at some angle with velocity 50 m/s crosses a 20 m

high wall after 4 s from the time of projection. The angle of porjection of

the particle is

A. 

B. 

30∘

45∘

https://dl.doubtnut.com/l/_IDdIhvBAXQX7
https://dl.doubtnut.com/l/_WSWiTIBglIGP


C. 

D. 

Answer: A

Watch Video Solution

60∘

53∘

21. Two paper screens A and B are separated by a distance of 100m. A

bullet pierces A and then B. the hole in B is 10 cm below the hole in A. if

the bullet is travelling horizontally at the time of hitting A, then the

velocity of the bullet at A is

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

980ms− 1

500ms− 1

700ms− 1

490ms− 1

https://dl.doubtnut.com/l/_WSWiTIBglIGP
https://dl.doubtnut.com/l/_vvxqJTfa6fY1


Watch Video Solution

22. A stone is thrown from the top of a tower at an angle of  above

the horizontal level with a velocity of 40 m/s. it strikes the ground after 5

second from the time of projection then the height of the tower is

A. 20 m

B. 25 m

C. 40 m

D. 55m

Answer: B

Watch Video Solution

30∘

23. A level flight olane flying at an altitude of 1024 ft with a speed of 240

ft/s is overtaking a motor boat travelling at 80 ft/s in the same direction

https://dl.doubtnut.com/l/_vvxqJTfa6fY1
https://dl.doubtnut.com/l/_VNbICf6cFles
https://dl.doubtnut.com/l/_OlBN7knmbMk6


as the plane. At what horizontal distance before the boat should a bag be

dropped from the plane in order to hit the boat ?  ]

A. 1000 ft

B. 1280 ft

C. 980 ft

D. 1200 ft

Answer: B

Watch Video Solution

[g = 32  ft/s2

24. A particle is projected from the bottom of an inclined plane of

inclination . At what angle  (from the horizontal) should the particle

be projected to get the maximum range on the inclined plane.

A. 

B. 

C. 

30∘ α

30∘

45∘

15∘

https://dl.doubtnut.com/l/_OlBN7knmbMk6
https://dl.doubtnut.com/l/_eOSvg6GemzOP


D. 

Answer: A

Watch Video Solution

75∘

25. If time taken by the projectile to reach B is T, then AB is equal to 

A. a.

B. b.

C. c.

D. d.

Answer: D

Watch Video Solution

Tv sin θ

Tv cos θ

Tv secθ

Tv tan θ

https://dl.doubtnut.com/l/_eOSvg6GemzOP
https://dl.doubtnut.com/l/_paybE5QviaZ5


26. A small sphere is projected with a velocity of  in a direction 

from the horizontal y - axis, on the smooth inclined plane (Fig. 5.197). The

motion of sphere takes place in the x - y plane. Calculate the magnitude 

of its velocity after . 

.

A. 20m/s

B. 15 m/s

C. 

D. 10 m/s

Answer: D

Watch Video Solution

3ms− 1 60∘

v

2s

10√3m/s

https://dl.doubtnut.com/l/_VzUZxxlPOIbz
https://dl.doubtnut.com/l/_IryT2TfthEMQ


27. A man desires to swim across the river in shortest time. The velcoity of

river water is  . He can swim in still water at  . At what

angle with the velocity of flow of the river should he swim ?

A. 

B. 

C. 

D. 120

Answer: C

Watch Video Solution

3kmh− 1 6kmh− 1

30∘

60∘

90∘

28. Two cars  and  cross a point  with velocities  and .

After that they move with different uniform accelerations and the car 

overtakes  with a speed of . What is velocity of  at that

instant?

A. 

A B P 10m/s 15m/s

A

B 25ms− 1 B

20ms− 1

https://dl.doubtnut.com/l/_IryT2TfthEMQ
https://dl.doubtnut.com/l/_4RUvNCmcSs6m


B. 

C. 

D. 

Answer: A

Watch Video Solution

25ms− 1

30ms− 1

40ms− 1

29. A man can swim at 4 m/s in a still water swimming pool. He enters a

200 m wide river at one bank and swims ( w.r.t water) at an angle of 

to the river flow velocity. The river flow velocity is 5 m/s . In how much -

time does he cross the river ? Calculate his drift.

A. 

B. 

C. 50s, 1000 m

D. 

60∘

s, m
200

√3

500

√3

s, m
100

√3

700

√3

s, m
1000

√3

200

√3

https://dl.doubtnut.com/l/_4RUvNCmcSs6m
https://dl.doubtnut.com/l/_eoZNhH6ogzCK


Assignement section -C Objective (More than one option is correct)

Answer: B

Watch Video Solution

1. Two particles are projected simultaneously from the same point, with

the same speed, in the same vertical plane, and at different angles with

the horizontal in a uniform gravitational field acting vertically

downwards. A frame of reference is fixed to one particle. The position

vector of the other particle , as observed from this frame, is . Which of

the following statement is correct?

A. The direction of  changes with time

B. The magnitude of  remains constant with time

C. The magnitude of  remains same , with time

D. The magnitude of  increases linearly with time

→
r

→
r

→
r

→
r

→
r

https://dl.doubtnut.com/l/_eoZNhH6ogzCK
https://dl.doubtnut.com/l/_13jI63nuwBQF


Answer: C::D

Watch Video Solution

2. The figure shows three paths for a ball projected from ground level.

ignore the effects of air on fight . Which of the following statements is

correct ? 

A. a. The projectile 3 has greatest time of flight

B. b. The initial vertical velocities are same for all

C. c. The projectile 3 has greatest speed of projection

D. d. The initial horizontal velocities are same for all

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_13jI63nuwBQF
https://dl.doubtnut.com/l/_KZUmhHNuEAAG


3. The trajectory of a projectile in a vertical plane is , where 

 are constant and  are, respectively, horizontal and

vertical distances of the projectile from the point of projection. The

maximum height attained by the particle and the angle of projectile from

the horizontal are.

A. The range of the projectile is 

B. At  , the velocity of projectile becomes zero

C. The maximum height attained by projectile is 

D. The angle of projection is 

Answer: A::C::D

Watch Video Solution

y = ax − bx2

a and b x and y

a

b

x =
a

2b

a2

4b

tan− 1(a)

4. Two particles projected form the same point with same speed u at

angles of projection  strike the horizontal ground at the same

point. If  are the maximum heights attained by the projectile, R

α and β

h1 and h2

https://dl.doubtnut.com/l/_Nq7480MmxBLa
https://dl.doubtnut.com/l/_n8B0gk5kpAsJ


is the range for both and  are their times of flights, respectively,

then

A. 

B. 

C. 

D. 

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

Watch Video Solution

t1 and t2

R = 4√h1h2

α + β =
π

2

tanα =
t1

t2

tanα = √
h1

h2

5. Figure shows the path of a projectile thrown near the surface of earth

in the absence of air resistance. 

https://dl.doubtnut.com/l/_n8B0gk5kpAsJ
https://dl.doubtnut.com/l/_nL5ZHDktd6SS


 

If the air resistances is taken into consideration , then

A. The time taken to move from O to Q is greater than the time taken

to move from Q to B.

B. At Q , acceleration of projectile is greater than g

C. H decreases

D. speed of the projectile at B is equal to the speed of projection

Answer: B::C

Watch Video Solution

6. Which of the following statements is corrent ?

https://dl.doubtnut.com/l/_nL5ZHDktd6SS
https://dl.doubtnut.com/l/_cC1S1qGTpsvR


A. The net acceleration of a particle in circular motion is always

towards the centre of the circle

B. The velocity vector of a particle at a point is always along the

tangent to the path of the particle at that point

C. The acceleration vector of a particle in circular path have constant

acceleration

D. It is not possible to revolve a particle in circular path with constant

acceleration.

Answer: B::C::D

Watch Video Solution

7. A projectile has the same range R for angles of projections. If

 be the times of fight in the two cases, then ( using  as the

angle of projection corresponding to  )

A. 

T1 and T2 θ

T1

T1T2 = 2
R

g

https://dl.doubtnut.com/l/_cC1S1qGTpsvR
https://dl.doubtnut.com/l/_q1GGOdHLuwrm


Assignement section -D (Linked Comprehension)

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

T1T2 = R2

= tan θ
T1

T2

= 1
T1

T2

1. A particle moves with decreasing speed along the circle of radius R so

that at any moment of time its tangential and centripetal accelerations

are equal in magnitude. At the initial moment , t =0 its speed is u. 

https://dl.doubtnut.com/l/_q1GGOdHLuwrm
https://dl.doubtnut.com/l/_qHrZMeWMTEWL


 


The time after which the speed of particle reduces to half of its initial

value is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2R
u

R

u

R

2u

3R
2u

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


2. A particle moves with decreasing speed along the circle of radius R so

that at any moment of time its tangential and centripetal accelerations

are equal in magnitude. At the initial moment , t =0 its speed is u. 

 


The magnitude of tangential acceleration at  is

A. 

B. 

C. 

t =
R

2u

u2

R

2u2

3R

4u2

9R

https://dl.doubtnut.com/l/_qHrZMeWMTEWL
https://dl.doubtnut.com/l/_BFPTARJtuDif


D. 

Answer: C

Watch Video Solution

7u2

36R

3. A particle moves with decreasing speed along the circle of radius R so

that at any moment of time its tangential and centripetal accelerations

are equal in magnitude. At the initial moment , t =0 its speed is u. 

 


The magnitude of tangential acceleration at  ist =
R

2u

https://dl.doubtnut.com/l/_BFPTARJtuDif
https://dl.doubtnut.com/l/_euqbqnF1fXES


A. a. R

B. 2R

C. 

D. 

Answer: A

Watch Video Solution

2πR

πR

4. A particle is projected horizontally with speed u from point A, which is

10 above the ground . If the particle hits the inclined perpendicularly at

point B. [ g  = 10m/s2]

https://dl.doubtnut.com/l/_euqbqnF1fXES
https://dl.doubtnut.com/l/_K4iSWgCM2afT


 

Find horizontal speed with which the particle was projected

A. a. 

B. b. 

C. c. 

D. d. 

Answer: C

Watch Video Solution

20

3

20
√20

3

u = 10
√2

3

10
√3

2

https://dl.doubtnut.com/l/_K4iSWgCM2afT
https://dl.doubtnut.com/l/_epiC7jstsY0J


5. A particle is projected horizontally with spee u from point A, which is 10

above the ground . If the particle hits the inclined perpendicularly at

point B. [ g  

 

Find the length OB along the inclined plane

A. 

B. 

C. 

D. 

Answer: D

= 10m/s2]

10

√3

20√3

20

√3

20√2

3

https://dl.doubtnut.com/l/_epiC7jstsY0J


Watch Video Solution

6. A particle is projected horizontally with speed u from point A, which is

10 above the ground . If the particle hits the inclined perpendicularly at

point B. [ g  

 

Find horizontal speed with which the particle was projected

A. 

B. 

C. 

= 10m/s2]

20

√3

20√3

10

√3

https://dl.doubtnut.com/l/_epiC7jstsY0J
https://dl.doubtnut.com/l/_SKR3wEt8vepz


D. 

Answer: A

Watch Video Solution

10√3

7. When a boat travels in a river (strictly in a straight line), it can go either

in the direction of flow of river (i.e downstream) or in the direction

opposite the flow of river (i.e. upstrem ). Thus the boat's actual speed is

more than by which it can move in stationary water while travelling

downstram (as river's flow speed is added to it) and less while travelling

upstream (as the boat moves against the flow of river).Based on the given

information answer the following questions A boat going downstream in

a following river overcome a raft at a point P. 1 h later it turned back and

after some time passed the raft at a distance 6 km from point P. 

After reversing its direction ,how much time was taken by the boat to

meet the raft again ( i.e.  time) ?

A. 2h

2nd

https://dl.doubtnut.com/l/_SKR3wEt8vepz
https://dl.doubtnut.com/l/_kdFlTRM5y93E


B. 1 h

C. 30 min

D. 3h

Answer: B

Watch Video Solution

8. When a boat travels in a river (strictly in a straight line), it can go either

in the direction of flow of river (i.e downstream) or in the direction

opposite the flow of river (i.e. upstrem ). Thus the boat's actual speed is

more than by which it can move in stationary water while travelling

downstram (as river's flow speed is added to it) and less while travelling

upstream (as the boat moves against the flow of river).Based on the given

information answer the following questions A boat going downstream in

a following river overcome a raft at a point P. 1 h later it turned back and

after some time passed the raft at a distance 6 km from point P. 

Find the speed of river

https://dl.doubtnut.com/l/_kdFlTRM5y93E
https://dl.doubtnut.com/l/_k8jOgFoPgS0Y


A. 4 km/h

B. 2 km/h

C. 3 km/h

D. 1 km/h

Answer: C

Watch Video Solution

9. When a boat travels in a river (strictly in a straight line), it can go either

in the direction of flow of river (i.e downstream) or in the direction

opposite the flow of river (i.e. upstrem ). Thus the boat's actual speed is

more than by which it can move in stationary water while travelling

downstram (as river's flow speed is added to it) and less while travelling

upstream (as the boat moves against the flow of river).Based on the given

information answer the following questions A boat going downstream in

a following river overcome a raft at a point P. 1 h later it turned back and

after some time passed the raft at a distance 6 km from point P. 

https://dl.doubtnut.com/l/_k8jOgFoPgS0Y
https://dl.doubtnut.com/l/_ZFRQUFbFaI61


Now, it instead of 6 km they have met at 8 km from point P. Find the

speed of river

A. 1 km/h

B. 2 km/h

C. 3 km/h

D. 4 km/h

Answer: D

Watch Video Solution

10. Raindrops are falling with velocity  m/s making and angle 

with the vertical. The drops appear to be falling vertically to a man

running with constant velocity . The velocity of rain drops change such

that the rain drops now appear to be falling vertically with  times the

velcoity it appeared earlier to the same person running with same

velocity . 

The magnitude of velocity of man w.r.t ground is

10√2 45∘

√3

https://dl.doubtnut.com/l/_ZFRQUFbFaI61
https://dl.doubtnut.com/l/_EW8uKy02uF69


A. 

B. 

C. 10 m/s

D. 20 m/s

Answer: C

Watch Video Solution

10√2m/s

10√3m/s

11. Raindrops are falling with velocity  m/s making and angle 

with the vertical. The drops appear to be falling vertically to a man

running with constant velocity . The velocity of rain drops change such

that the rain drops now appear to be falling vertically with  times the

velcoity it appeared earlier to the same person running with same

velocity . 

After the velocity of rain drops change the magnitude of velocity of

raindrops with respect to ground is

A. 

10√2 45∘

√3

20√3m/s

https://dl.doubtnut.com/l/_EW8uKy02uF69
https://dl.doubtnut.com/l/_0Of1BBO8HaPP


B. 10 m/s

C. 

D. 20 m/s

Answer: D

Watch Video Solution

10√3m/s

12. Raindrops are falling with velocity  m/s making and angle 

with the vertical. The drops appear to be falling vertically to a man

running with constant velocity . The velocity of rain drops change such

that the rain drops now appear to be falling vertically with  times the

velcoity it appeared earlier to the same person running with same

velocity . 

The angle ( in degrees) between the initial and final velocity of rain drops

with respect to ground.

A. 

B. 

10√2 45∘

√3

15∘

8∘

https://dl.doubtnut.com/l/_0Of1BBO8HaPP
https://dl.doubtnut.com/l/_n9rm0CvjOobn


Assignement section -E (Assertion-Reason)

C. 

D. 

Answer: A

Watch Video Solution

22.5∘

37∘

1. Statement -1 : A food packet is dropped from a rescue plane . Path of

the food packed will be straight line for the pilot but parabolic for the

person on the ground. 

Statement - 2: Food packet has initial velocity same as that of plane.

A. Statement -1 is Ture, statement -2 is Ture, Statement -2 is a correct

explanation for statement -1 .

B. Statement -1 is True, statement -2 is True, statement - 2 is NOT a

correct explanation for statement -1

https://dl.doubtnut.com/l/_n9rm0CvjOobn
https://dl.doubtnut.com/l/_i4OK1e7ERAVO


C. Statement -1 is True, Statement -2 is False

D. Statement -1 is False ,Statement -2 is True.

Answer: A

Watch Video Solution

2. Statemetnt - 1 : In circular motion, acceleration may be in any direction

relative to the velocity . 

Statement -2 : Dot product of velocity and acceleration in circular motion

may be positive , negative or zero.

A. Statement -1 is Ture, statement -2 is Ture, Statement -2 is a correct

explanation for statement -1 .

B. Statement -1 is True, statement -2 is True, statement - 2 is NOT a

correct explanation for statement -2

C. Statement -1 is True, Statement -2 si False

D. Statement -1 is False ,Statement -2 is True.

https://dl.doubtnut.com/l/_i4OK1e7ERAVO
https://dl.doubtnut.com/l/_BmwHTaTnuoyO


Answer: D

Watch Video Solution

3. Statement -1 : A man standing on the ground has to hold his umbrella

at an angle  with the vertical to protect himself from rain. It is possible

that the man now starts running on the ground with certain speed, but

he still has to hold his umbrella at angle  with the vertical to protect

himself from rain. 

Statement -2 : Vertical component of velocity of rain w.r.t man does not

change. if he starts running on a horizontal ground.

A. Statement -1 is Ture, statement -2 is Ture, Statement -2 is a correct

explanation for statement -1 .

B. Statement -1 is True, statement -2 is True, statement - 2 is NOT a

correct explanation for statement -3

C. Statement -1 is True, Statement -2 si False

D. Statement -1 is False ,Statement -2 is True.

θ

θ

https://dl.doubtnut.com/l/_BmwHTaTnuoyO
https://dl.doubtnut.com/l/_5vw5buuoteUK


Answer: B

Watch Video Solution

4. A body moves in a curved path as show : 

 

Statement -1 : Its acceleration vector cannot be  but it may be  . 


Statement -2 . The normal acceleratin is awlays directed towards the

centre of curvature.

A. Statement -1 is Ture, statement -2 is Ture, Statement -2 is a correct

explanation for statement -1 .

→
a 1

→
a 2

https://dl.doubtnut.com/l/_5vw5buuoteUK
https://dl.doubtnut.com/l/_DAiARLOg8j7z


Assignement section -F (Matrix-Match)

B. Statement -1 is True, statement -2 is True, statement - 2 is NOT a

correct explanation for statement -4

C. Statement -1 is True, Statement -2 si False

D. Statement -1 is False ,Statement -2 is True.

Answer: A

Watch Video Solution

1. A particle is projected from level ground near the surface of earth with

intitial velocity  ,as shown in the figure. If 

are the components of acceleration in horizontal and vertically downward

directions then 

→
u = ux î + uy ĵ a(x) and ay

https://dl.doubtnut.com/l/_DAiARLOg8j7z
https://dl.doubtnut.com/l/_sREpGctFgXpU


 

Match the following columns. 

Watch Video Solution

Column I Column II

(A) Time of flight depends on (p)ux

(B) Maximum height depends on (q)uy

(C) Range depends on (r)ax

D) Speed at the top depends on (s)ay

2. A particle is projected from level ground near the surface of earth with

intitial velocity  ,as shown in the figure. If 

are the components of acceleration in horizontal and vertically downward

directions then 

→
u = ux î + uy ĵ a(x) and ay

https://dl.doubtnut.com/l/_sREpGctFgXpU
https://dl.doubtnut.com/l/_AgL3EpU16HW8


Assignement section -G (Integer)

 

Match the following columns. 

,

Watch Video Solution

(Column I, Column II)

(  (A)  Projectile motion, (p) Uniform motion)((B) A block sent sliding on

((C) Unifrom circular motion ,  (r) motion with non- uniform acceleratio

1. An object projected with same speed at two different angles covers the

same horizontal range R. If the two times of flight be  . The

range is  the value of  is

Watch Video Solution

t1 and t2

gt1t2,
1

α
α

https://dl.doubtnut.com/l/_AgL3EpU16HW8
https://dl.doubtnut.com/l/_867PvCip7ED5


2. The two graphs of a given projectile show that variation of vertical

velocity component with time and with horizontal displacement. What is

the x-component of velocity in m/s ? 

Watch Video Solution

3. A man walking with a speed of 3 km/h finds the rain drops falling

vertically downwards. When the man increases his speed to 6km/h he find

that the rain drops are falling making an angle of  with the vertical .

Find the speed of the rain drops ( in km/h)

Watch Video Solution

30∘

4. six particles are situated at the corners of a regular hexagon. These

particles start moving with equal speed of 10 m/s in such that velocity of

https://dl.doubtnut.com/l/_867PvCip7ED5
https://dl.doubtnut.com/l/_19t5lhdbQLGT
https://dl.doubtnut.com/l/_VoZ49oLbgbvR
https://dl.doubtnut.com/l/_mkez1BrVrSAB


Assignement section -H (Multiple True-False)

any one particle is directed towards the next particle. Find the rate (in

m/s) at which length of a side of the hexagon is decreasing.

Watch Video Solution

1. Statement -1 : The graph between - Kinetic energy and vertical

displacement is a stright line for a projectile. 

Statement -2 : The graph between kinetic energy and horizontal

displacement is a straight is straight line for a projectile. 

Statement -3 : the graph between kinetic energy and time is a parabola

for a projectile.

A. a. F F F

B. b. T T F

C. c. T F T

D. d. F F T

https://dl.doubtnut.com/l/_mkez1BrVrSAB
https://dl.doubtnut.com/l/_CbHhcElO314n


Assignement section -I (Subjective )

Answer: 3

Watch Video Solution

1. A ball is thrown upward at an angle of  with the horizontal and

lands on the top edge of a builing that is 20 m away. The top edge is 10 m

above the throwing point. The initial speed of the ball in metre/second is

(take g =

Watch Video Solution

45∘

10m/s2)

2. A vehicle starts from centre O of a circular park of radius 1 km and

reaches point A. After travelling  of the circumference along AB, he

returns to the centre of the park. If the total time taken is 10 minute. 

 

(i) Net displacement 

1/4th

https://dl.doubtnut.com/l/_CbHhcElO314n
https://dl.doubtnut.com/l/_KqHSrXFiuxim
https://dl.doubtnut.com/l/_pTWFVdVm8HD9


Assignement section -J (Aakash Challengers Questions)

(ii) Average velocity 

(iii) Average speed in the round trip 

(iv) Magnitude of average velocity in the interval when vehicle moves

from A to B, considering motion of the vehicle uniform.

Watch Video Solution

1. The maximum angle to the horizontal at which a stone can be thrown

so that it always moves away from the thrower will be :

Watch Video Solution

2. A point P is located above an inclined plane. It is possible to reach the

plane by sliding under gravity down a straight frictionless wire joining to

some point P` on the plane. How should P be chosen so as to minimize

https://dl.doubtnut.com/l/_pTWFVdVm8HD9
https://dl.doubtnut.com/l/_EpQtw1UALLlP
https://dl.doubtnut.com/l/_MppC5QLeTL9a


the time taken ? 

Watch Video Solution

3. The viscous drag on a spherical body moving with a speed v is

proportional to

Watch Video Solution

4. Choose the correct option:

A particle is projected at an angle  with speed , from the60∘ 10(√3)m/s

https://dl.doubtnut.com/l/_MppC5QLeTL9a
https://dl.doubtnut.com/l/_SasPlZmiJmpP
https://dl.doubtnut.com/l/_1DaA4e6kXVet


point A, as shown in the figure. At the same time the wedge is made to

move with speed  towards right as shown in the figure. Then

the time after which particle will strike with wedge is 

Watch Video Solution

10(√3)m/s

5. A balloon starts rising from the earth's surface. The ascension rate is

constant and equal to . Due to the wind. The balloon gathers the

horizontal velocity component , where k is a constnat and y is the

height of ascent. Find how the following quantities depednd on the

height of ascent. 

(a) the horizontal drift of the balloon x (y) 

(b) the total tangential and normal accelrations of the balloon.

Watch Video Solution

v0

vx = ky

https://dl.doubtnut.com/l/_1DaA4e6kXVet
https://dl.doubtnut.com/l/_DGEUXTdfcnv1


6. The current velocity of river grows in proportion to the distance from

its bank and reaches the maximum value  in the middle. Near the banks

the velocity is zero. A boat is moving along the river in such a manner

that the boatman rows his boat always perpendicular to the current. The

speed of the boat in still water is u. Find the distance through which the

boat crossing the river will be carried away by the current, if the width of

the river is c. Also determine the trajectory of the boat.

Watch Video Solution

v0

7. Two parallel straight lines are inclined to the horizon at an angle . A

particle is projected from a point mid way between them so as to graze

one of the lines and strikes the other at right angle. Show that if  is the

angle between the direction of projection and either of lines, then

.

Watch Video Solution

∝

θ

tan θ = (√2 − 1)cot ∝

https://dl.doubtnut.com/l/_xjvR9MIzYgZ0
https://dl.doubtnut.com/l/_akWggTs86SK9


EXERCISE

1. The vector quantity among the following is

A. Mass

B. Time

C. Distance

D. Displacement

Answer: D

Watch Video Solution

2. A+B can also be written as

A. 

B. 

C. 

→
A −

→
B

→
B −

→
A

→
B +

→
A

https://dl.doubtnut.com/l/_d42hUbtcxr6w
https://dl.doubtnut.com/l/_agwVdhopp4mt


D. 

Answer: C

Watch Video Solution

→
B .

→
A

3. Which of the following represents a unit vector ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

→
A

∣
∣
∣

→
A
→
A

∣
∣
∣

→
A

∣
∣
∣

→
A
→
A
∣
∣
∣

→
A

∣
∣
∣

∣
∣
∣

→
A

∣
∣
∣

https://dl.doubtnut.com/l/_agwVdhopp4mt
https://dl.doubtnut.com/l/_SFR6hmttXImd
https://dl.doubtnut.com/l/_DP94SHJh0abb


4. A vetor is added to an equal and oppsite vector of similar nature,forms

a

A. Units vector

B. Position vector

C. Null vector

D. Displacement vector

Answer: C

Watch Video Solution

5. Unit vector does not have any specified

A. Direction

B. Magnitude

C. Unit

D. All of these

https://dl.doubtnut.com/l/_DP94SHJh0abb
https://dl.doubtnut.com/l/_pzRW0tkuAVfV


Answer: C

Watch Video Solution

6. The magnitude of  is

A. 2

B. 0

C. 

D. 4

Answer: C

Watch Video Solution

î + ĵ

√2

7. A vector multiplied by the number 0, results into

A. 0

https://dl.doubtnut.com/l/_pzRW0tkuAVfV
https://dl.doubtnut.com/l/_mT7M7FcEtqhw
https://dl.doubtnut.com/l/_bwkeT36JOLMl


B. 

C. 

D. 

Answer: C

Watch Video Solution

→
A

→
0

→
A

8. if  , then which of the following is necessarily true ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
P a +

→
Q =

→
0

→
P =

→
0

→
P = −

→
Q

→
Q = 0

→
P =

→
Q

https://dl.doubtnut.com/l/_bwkeT36JOLMl
https://dl.doubtnut.com/l/_irTRRtey4Rfi
https://dl.doubtnut.com/l/_E1Qdx9958qp9


9. If  the angle between  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

→
P +

→
Q

∣
∣
∣

=
∣
∣
∣

→
P −

→
Q

∣
∣
∣

→
P and

→
Q

→
P =

→
0

→
Q =

→
0

∣
∣
∣

→
P

∣
∣
∣

= 1

∣
∣
∣

→
Q

∣
∣
∣

= 1

10. The maximum number of components into which a vector can be

resolved in its own plane is

A. Infinite

B. Four

C. Two

D. One

https://dl.doubtnut.com/l/_E1Qdx9958qp9
https://dl.doubtnut.com/l/_OVHM3F2W4tbp


Answer: C

Watch Video Solution

11. The displacement of a particle from a point having position vector

 to another point having position vector  is

A. 3 units

B.  units

C. 5 uints

D.  units

Answer: B

Watch Video Solution

2 î + 4ĵ 5 î + 1ĵ

3√2

5√3

12. Three forces given by vectors  are acting

together on a point object at rest. The object moves along the direction.

2 î + 2ĵ, 2 î − 2ĵ and − 4 î

https://dl.doubtnut.com/l/_OVHM3F2W4tbp
https://dl.doubtnut.com/l/_EFsCS95IZlop
https://dl.doubtnut.com/l/_86Z91bGdWA5f


A. x -axis

B. y-axis

C. z-axis

D. Object does not move

Answer: D

Watch Video Solution

13. A body move 6 m north, 8 m east and 10 m vertically upwards, the

resultant displacement from its initial position is

A. 

B. 10 m

C.  m

D. 20 m

Answer: A

10√2

10

√2

https://dl.doubtnut.com/l/_86Z91bGdWA5f
https://dl.doubtnut.com/l/_KPyu8wiVFOfX


Watch Video Solution

14. A particle has an initial velocity of  and an acceleration of 

. Its speed after 10s is

A. 

B. 7 units

C.  units

D. 10 units

Answer: A

Watch Video Solution

4 î + 3ĵ

0.4 î + 0.3ĵ

7√2

8.5

15. The position vector of an object at any time t is given by

. Its velocity along y-axis has the magnitude

A. 6 t

3t2 î + 6tĵ + k̂

https://dl.doubtnut.com/l/_KPyu8wiVFOfX
https://dl.doubtnut.com/l/_MAuUPIhvJsNZ
https://dl.doubtnut.com/l/_jQKUh6SDPfkk


B. 6

C. 0

D. 9

Answer: B

Watch Video Solution

16. A body lying initially at point (3,7) starts moving with a constant

acceleration of . Its position after 3s is given by the coordinates

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4 î

(7, 3)

(7, 18)

(21, 7)

(3, 7)

https://dl.doubtnut.com/l/_jQKUh6SDPfkk
https://dl.doubtnut.com/l/_4We1mXN6hE66


17. The initial position of an object at rest is given by . It moves

with constant acceleration and reaches to the position  after 4s.

What is its acceleration ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 î − 8ĵ

2 î + 4ĵ

− ĵ + ĵ
1

8

3

2

2ĵ − ĵ
1

8

− ĵ + 8ĵ
1

8

8 î − ĵ
3

2

18. The velocities of A and B are  ,

velocity of B as observed by A is

A. 

→
v A = 2 î + 4ĵ and

→
v B = 3 î − 7ĵ

5 î − 3ĵ

https://dl.doubtnut.com/l/_4We1mXN6hE66
https://dl.doubtnut.com/l/_pAlVnTLhsnQu
https://dl.doubtnut.com/l/_qWM3DyNwkG26


B. 

C. 

D. 

Answer: B

Watch Video Solution

î − 11ĵ

− î + 11ĵ

2 î − ĵ

19. A bus appears to go with a speed of 25 km/hr to a car driver, driving at

the rate 7 km/hr northwards. If the bus actually travels in east direction,

its speed is

A. 24 km/h

B. 23 km/h

C. 26 km/h

D. 30 km/h

Answer: A

https://dl.doubtnut.com/l/_qWM3DyNwkG26
https://dl.doubtnut.com/l/_6tAwLTjT3yhu


Watch Video Solution

20. A displacment vector fo magnitude 4 makes an angle  with the x-

axis. Its rectangular components in x-y plane are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30∘

2√3, 2

4√3, 4

, 2
2

√3

, 4
4

√3

21. At the topmost point of a projectile trajectory, its velocity and

acceleration are an angle of

A. 0∘

https://dl.doubtnut.com/l/_6tAwLTjT3yhu
https://dl.doubtnut.com/l/_9u4rB4NEGV2p
https://dl.doubtnut.com/l/_eYJAislmxK4J


B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

90∘

180∘

22. For angle of prijection of projectile at angle  and ,

the horizontal range described by the projectile are in the ratio of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(45∘ − θ) (45∘ + θ)

2: 1

1: 1

2: 3

1: 2

https://dl.doubtnut.com/l/_eYJAislmxK4J
https://dl.doubtnut.com/l/_lgH24fg4h12v


23. A cricket ball of mass m is hitted at the angle  to the horizontal

with velcoity v its kinetic energy at the topmost point is

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

mv21

2

mv2

4

mv2

2√2

24. What do you understand by projectile ? Show that the path of a

projectile is parabolic.

A. Circular

B. Parabolic

https://dl.doubtnut.com/l/_lgH24fg4h12v
https://dl.doubtnut.com/l/_UPFQS6nWhnWf
https://dl.doubtnut.com/l/_BMJolbSEXn8c


C. Linear

D. Hyperbolic

Answer: B

Watch Video Solution

25. Which of the following is not a projectile ?

A. An aircraft taking off

B. A bullet fired from a riffe

C. A ball thrown horizontally from a roof

D. A football kicked by a player

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BMJolbSEXn8c
https://dl.doubtnut.com/l/_6HJfCfnSN71N


26. If a stone projected from ground, takes 4 s to reach the topmost

point, of its trajectory, then time of fight is

A. 4 s

B. 8 s

C. 2 s

D. 10 s

Answer: B

Watch Video Solution

27. The maximum height attained by a ball projected with speed 

at an angle  with the horizontal is [take g = ]

A. 40 m

B. 20 m

C. 10 m

20ms− 1

45∘ 10ms− 2

https://dl.doubtnut.com/l/_ijg0NXXlvJt7
https://dl.doubtnut.com/l/_x8pOQrErH9gZ


D. 30 m

Answer: C

Watch Video Solution

28. The time of fight of an object projected with speed  at an

angle  with the horizontal , is

A. 1 s

B. 4 s

C. 2 s

D. 6 s

Answer: C

Watch Video Solution

20ms− 1

30∘

https://dl.doubtnut.com/l/_x8pOQrErH9gZ
https://dl.doubtnut.com/l/_N1K27tItH762


29. At the topmost point of its path, a projectile has acceleration of

magntiude

A. 0

B. g

C. 

D. 

Answer: B

Watch Video Solution

g

2

g

√2

30. At what angle of elevation , should a projectile be projected with

velocity with velocity  , so as to reach a maximum height of 10 m

?

A. 

B. 

20ms− 1

0∘

90∘

https://dl.doubtnut.com/l/_EgdCJItzebjY
https://dl.doubtnut.com/l/_ThxfKf0BtK6o


C. 

D. 

Answer: C

Watch Video Solution

45∘

60∘

31. What is the angle between velocity vector and acceleration vector in

unitorm circular motion ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0∘

180∘

90∘

45∘

https://dl.doubtnut.com/l/_ThxfKf0BtK6o
https://dl.doubtnut.com/l/_5XmWM2rNbGiH
https://dl.doubtnut.com/l/_8gMgn6am38uh


32. Two cars of masses  are moving in circles od radii .

Their speeds are such that they complete one revolution in the same

time. The ratio of their angular speed is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1  andm2 r1andr2

R1 :R2

R2 :R1

1: 1

R1R2 : 1

33. Angular speed of a uniformly circulating body with time period T is

A. T

B. 

C. T

2π

2π

T

π

https://dl.doubtnut.com/l/_8gMgn6am38uh
https://dl.doubtnut.com/l/_fEKrXIrO7FPV


D. 

Answer: B

Watch Video Solution

π

T

34. An object moving in a circular path at constant speed has constant

A. Energy

B. Velocity

C. Acceleration

D. Displacement

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fEKrXIrO7FPV
https://dl.doubtnut.com/l/_aGb1qJ2MUAUg


35. Speed of an object moving in cirular path of radius 10 m with angular

speed 2 rad/s is

A. 10 m/s

B. 5 m/s

C. 20 m/s

D. 30 m/s

Answer: C

Watch Video Solution

36. A body performing uniform cicular motion completed 140 revolution

in a second. Its angular speed is

A. 880 rad/s

B. 440 rad/s

C. 220 rad/s

https://dl.doubtnut.com/l/_l9VW26gxJmvx
https://dl.doubtnut.com/l/_MgqggMmReXOl


D. 240 rad/s

Answer: A

Watch Video Solution

37. Centripetal acceleration of a cyclist completing 7 rounds in a minute

along a circular track of radius 5 m with a constant speed ,is

A. 2.7 m/

B. 4 m/

C. 3.78 m/

D. 6 m/

Answer: A

Watch Video Solution

s2

s2

s2

s2

https://dl.doubtnut.com/l/_MgqggMmReXOl
https://dl.doubtnut.com/l/_1Fp55l7vyXS3


38. If the frequency of an object in unifrom circular motion is doubled, its

acceleration becomes

A. Two times

B. four times

C. half

D. one fourth

Answer: B

Watch Video Solution

39. A body is moving on a circle of radius 80 m with a speed 20 m/s which

is decreasing at the rate 5  at an instant. The angle made by its

acceleration with its velocity is

A. 

B. 

ms− 2

45∘

90∘

https://dl.doubtnut.com/l/_F1tiGfZKyiOw
https://dl.doubtnut.com/l/_kWjXjNBvMEUV


C. 

D. 

Answer: C

Watch Video Solution

135∘

0∘

40. The distance of a particle moving on a circle of radius 12 m measured

from a fixed point on the circle and measured along the circle is given by

 (in meters). The ratio of its tangential to centripetal acceleration

at t = 2s is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

s = 2t3

1: 1

1: 2

2: 1

3: 1

https://dl.doubtnut.com/l/_kWjXjNBvMEUV
https://dl.doubtnut.com/l/_53dmVkQ1Nuxw


ASSIGNMENT SECTION -A

Watch Video Solution

1. Which of the following is a vector ?

A. Current

B. time

C. Acceleration

D. Volume

Answer: C

Watch Video Solution

2. The change ina vector may occur due to

A. Rotation of frame of reference

https://dl.doubtnut.com/l/_53dmVkQ1Nuxw
https://dl.doubtnut.com/l/_bKT5T7jJbIqU
https://dl.doubtnut.com/l/_kUSXo38T3brG


B. Translation of frame of eference

C. Rotation of vector

D. Both (1)/ & (3)

Answer: C

Watch Video Solution

3. Which one of the following pair cannot be the rectangular components

of force vector of 10 N ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6N&8N

7N&√51N

6√2N&2√7N

9N&1N

https://dl.doubtnut.com/l/_kUSXo38T3brG
https://dl.doubtnut.com/l/_YWOEGIXC2VEa


4. The resultant of two vectors  and  is perpendicular to the vector 

 and its magnitude is equal to half of the magnitude of the vector .

Find out the angles between  and .


.

A. 10 units

B.  units

C.  units

D.  units

Answer: B

Watch Video Solution

→
A

→
B

→
A

→
B

→
A

→
B

10√3

10√2

5√3

https://dl.doubtnut.com/l/_YWOEGIXC2VEa
https://dl.doubtnut.com/l/_EF89sXyJylWV


5. Two forces, each of magnitude F have a resultant of the same

magnitude F. The angle between the two forces is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

60∘

120∘

150∘

6. Let  be the angle between vectors  . Which of the following

figures correctly represent the angle  ?

A. 

θ
→
A and

→
B

θ

https://dl.doubtnut.com/l/_EF89sXyJylWV
https://dl.doubtnut.com/l/_eth7QAiHjcUC
https://dl.doubtnut.com/l/_HCvTia7HTk6k


B. 

C. 

D. 

Answer: C

Watch Video Solution

7.  is a vector of magnitude 2.7 units due east . What is the magnitude

and direction of vector 4  ?

A. 4 units due east

B. 4 units due west

C. 2.7 units due east

→
A

→
A

https://dl.doubtnut.com/l/_HCvTia7HTk6k
https://dl.doubtnut.com/l/_IBJ4S4cNVjz1


D. 10.8 units due east

Answer: D

Watch Video Solution

8. Two forces of magnitude 8 N and 15 N respectively act at a point . If the

resultant force is 17 N , the angle between the forces has to be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60∘

45∘

90∘

30∘

https://dl.doubtnut.com/l/_IBJ4S4cNVjz1
https://dl.doubtnut.com/l/_31aWuREp6cbs


9. A particle is moving in a circle of radius r having centre at O with a

constant speed v . The magnitude of change in velocity in moving from A

to B is 

A. 2 v

B. Zero

C. v

D. v

Answer: D

W t h Vid S l ti

√3

https://dl.doubtnut.com/l/_TQd1DrE0FZCs


Watch Video Solution

10. Two non-collinear forces, one of 10 N and another of 6 N act upon a

body. The directions of the forces are unknown. The resultant force on

the body is :

A. 15 N

B. 3 N

C. 17 N

D. 2 N

Answer: A

Watch Video Solution

11. The vector  where O is origin is given by  . Now it is

rotated by  anticlockwise about O . What will be the new vector . ?

A. 

−−→
OA

−−→
OA = 2 î + 2ĵ

45∘

2√2ĵ

https://dl.doubtnut.com/l/_TQd1DrE0FZCs
https://dl.doubtnut.com/l/_yDYxRkpYPus1
https://dl.doubtnut.com/l/_QGz4PZbw7G0f


B. 

C. 

D. 

Answer: A

Watch Video Solution

2ĵ

2ĵ

2√2ĵ

12. A car moves towards north at a speed of 54 km/h for 1 h. Then jt

moves eastward with same speed for same duration . The average speed

and velocity of car for complete journey is

A. 54 km/m 0

B. 15 m/s ,  m/s

C. 0,0

D.  km/h

Answer: B

15

√2

0,
54

√2

https://dl.doubtnut.com/l/_QGz4PZbw7G0f
https://dl.doubtnut.com/l/_1E8Rzz11q7fa


Watch Video Solution

13. If the sum of two unit vectors is also a unit vector. Then magnituce of

their difference and angle between the two given unit vectors is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√3, 60∘

√3, 120∘

√2, 60∘

√2, 120∘

14. A particle projected from origin moves in x-y plane with a velocity

, where  are the unit vectors along x and y axis.

Find the equation of path followed by the particle :-

→
v = 3 î + 6xĵ î  and ĵ

https://dl.doubtnut.com/l/_1E8Rzz11q7fa
https://dl.doubtnut.com/l/_Hagh6hQMocXH
https://dl.doubtnut.com/l/_YL4WCPmLTFBD


A. y = 

B. y = 

C. y = 

D. 

Answer: A

Watch Video Solution

x2

1

x2

2x2

y =
1

x

15. Ram moves in east direction at a speed of 6 m/s and Shyam moves 

east of north at a speed of 6 m/s. The magnitude of their relative velocity

is

A. 3 m/s

B. 6 m/s

C.  m/s

D.  m/s

30∘

6√3

6√2

https://dl.doubtnut.com/l/_YL4WCPmLTFBD
https://dl.doubtnut.com/l/_58L3kECzsOPA


Answer: B

Watch Video Solution

16. A train is running at a constant speed of 90 km/h on a straight track. A

person standing at the top of a boggey moves in the direction of motion

of the train such that he covers 1 meters on the train each second. The

speed of the person with respect to ground to -

A. 25 m/s

B. 91 km/h

C. 26 km/h

D. 26 m/s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_58L3kECzsOPA
https://dl.doubtnut.com/l/_CrNjExfrJF7R


17. Figure shows two ships moving in x-y plane with velocity  .

The ships move such that B always 

remains north of A . The ratio  is eqal to - 

A. cos 

B. sin 

C. sec 

D. cosec 

Answer: A

Watch Video Solution

VA  and VB

VA

VB

θ

θ

θ

θ

https://dl.doubtnut.com/l/_9nXh289xkrXa


18. Four persons K, L, M, N are initially at the four corners of a square of

side d. Each person now moves with a uniform speed v in such a way that

K always moves directly towards L, L directly towards M, M directly

towards N and N directly towards K. The four persons will meet at a time

________ .

A. 

B. 

C. 

D. They will never meet

Answer: B

Watch Video Solution

d

2v

d

v

3d
2v

19. A person, reaches a point directly opposite on the other bank of a

flowing river, while swimming at a speed of 5 m/s at an angle of  with120∘

https://dl.doubtnut.com/l/_9nXh289xkrXa
https://dl.doubtnut.com/l/_VFpUBoyCEsG1
https://dl.doubtnut.com/l/_hvXcsduTeN4C


the flow. The speed of the flow must be

A. 2.5 m/s

B. 3 m/s

C. 4 m/s

D. 1.5 m/s

Answer: A

Watch Video Solution

20. A particle of mass 1 kg is projected at an angle of  with horizontal

with velocity v = 40 m/s . The change in linear momentum of the particle

after time t = 1 s will be (g = 10 )

A. 50 kg 

B. 100 kg 

C. 25 kg 

30∘

m/s2

ms− 1

ms− 1

ms− 1

https://dl.doubtnut.com/l/_hvXcsduTeN4C
https://dl.doubtnut.com/l/_IA06mp27OoSw


D. zero

Answer: A

Watch Video Solution

21. A car with a vertical windshield moves in a rain storm at a speed of 40

km/hr. The rain drops fall vertically with constant speed of 20 m/s. The

angle at which rain drops strike the windshield is -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1 5

9

tan− 1 9

5

tan− 1 3

2

tan− 1 2

3

https://dl.doubtnut.com/l/_IA06mp27OoSw
https://dl.doubtnut.com/l/_aId7GtOZgZ8b
https://dl.doubtnut.com/l/_0PiT9MfwX5Vp


22. Two projectiles are projected angle  and  with the

horizontal , where , with same speed. The ratio of horizontal

ranges described by them is

A. tan  : 1

B. 1 : 

C. 

D. 

Answer: C

Watch Video Solution

( + θ)
π

4
( − θ)
π

4

θ <
π

4

θ

tan2 θ

1: 1

1: √3

23. A shell is fired vertically upwards with a velocity  from a trolley

moving horizontally with velocity . A person on the the ground

observes the motion of the shell as a parabole, whose horizontal range is

A. 

B. 

v1

v2

2v2
1v2

g

2v2
1

g

https://dl.doubtnut.com/l/_0PiT9MfwX5Vp
https://dl.doubtnut.com/l/_78ZItp8D7UYU


C. 

D. 

Answer: D

Watch Video Solution

2v2
2

g

2v1v2

g

24. The position coordinates of a projectile projected from ground on a

certain planet (with an atmosphere) are given by  m and 

 metre, where t is in second and point of projection is taken as

origin. The angle of projection of projectile with vertical is -

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

y = (4t– 2t2)

x = (3t)

30∘

37∘

45∘

60∘

https://dl.doubtnut.com/l/_78ZItp8D7UYU
https://dl.doubtnut.com/l/_XoiVWJh3nQGi


Watch Video Solution

25. A particle is projected from ground with speed 80 m/s at an angle 

with horizontal from ground. The magnitude of average velocity of

particle in time interval t = 2 s to t = 6 s is [Take g = 10 

A.  m/s

B. 40 m/s

C. zero

D.  m/s

Answer: D

Watch Video Solution

30∘

m/s2]

40√2

40√3

26. A stone projected from ground with certain speed at an angle  with

horizontal attains maximum height  when it is projected with same

θ

h1

https://dl.doubtnut.com/l/_XoiVWJh3nQGi
https://dl.doubtnut.com/l/_OohRUOi3mRCg
https://dl.doubtnut.com/l/_asWTMBLdnZma


speed at an angle  with vertical attains height . The horizontal range

of projectile is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ h2

h1 + h2

2

2h1h2

4√h1h2

h1 + h2

27. Two bodies are thrown up at angles of  and , respectively, with

the horizontal. If both bodies attain same vertical height, then the ratio

of velocities with which these are thrown is

A. 

B. 

C. 

45∘ 60∘

√
5

3

√
3

5

√
2

3

https://dl.doubtnut.com/l/_asWTMBLdnZma
https://dl.doubtnut.com/l/_nxuMPLenOAvB


D. 

Answer: D

Watch Video Solution

√
3

2

28. For an object projected from ground with speed u horizontal range is

two times the maximum height attained by it. The horizontal range of

object is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2u2

3g

3u2

4g

3u2

2g

4u2

5g

https://dl.doubtnut.com/l/_nxuMPLenOAvB
https://dl.doubtnut.com/l/_SQ64klcQei48
https://dl.doubtnut.com/l/_2fskB2CuFWMK


29. The speed at the maximum height of a projectile is  times of its

initial speed 'u' of projection Its range on the horizontal plane:-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3

2

√3u2

2g

3u2

2g

3u2

g

u2

2g

30. A projectile is thrown into space so as to have maximum horizontal

range . Taking the point of projection as origin, find out the co-

ordinates of the point where the speed of the particle is minimum.

A. 

B. 

R

(400, 100)

(200, 100)

https://dl.doubtnut.com/l/_2fskB2CuFWMK
https://dl.doubtnut.com/l/_eqyIJDuc2uKG


C. 

D. 

Answer: B

Watch Video Solution

(400, 200)

(200, 200)

31. If the time of flight of a bullet over a horizontal range R is T, then the

angle of projection with horizontal is -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1( )
gT 2

2R

tan− 1( )
2R2

gT

tan− 1( )
2R

g2T

tan− 1( )
2R

gT

https://dl.doubtnut.com/l/_eqyIJDuc2uKG
https://dl.doubtnut.com/l/_QjCzsB8kapqa
https://dl.doubtnut.com/l/_1h7oG62vRevN


32. In the graph shown in figure, which quanitity associated with

projectile motion is plotted along y-axis ? 

A. Kinetic energy

B. Momentum

C. Horizontal velocity

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1h7oG62vRevN


33. The equation of a projectile is y = ax - . Its horizontal range is

A. 

B. 

C. a + b

D. b - a

Answer: A

Watch Video Solution

bx2

a

b

b

a

34. Figure shows a projectile thrown with speed u = 20 m/s at an angle

 with horizontal from the top of a building 40 m high. Then the30∘

https://dl.doubtnut.com/l/_1h7oG62vRevN
https://dl.doubtnut.com/l/_DOdDW4tuKPYG
https://dl.doubtnut.com/l/_EkCNj8EceL8L


horizontal range of projectile is 

A.  m

B.  m

C. 40 m

D. 20 m

Answer: B

Watch Video Solution

20√3

40√3

35. When a particle is projected at an angle to the horizontal, it has range

R and time of flight . If the same projectile is projected with same speedt1

https://dl.doubtnut.com/l/_EkCNj8EceL8L
https://dl.doubtnut.com/l/_0Fg7keot7GOu


at another angle to have the saem range, time of flight is . Show that: 


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t2

t1t2 = (2R/g)

t1 + t2 =
2R
g

t1 − t2 =
R

g

t1t2 =
2R
g

t1t2 =
R

g

36. A projectile is thrown with velocity  at an angle  with the horizontal.

When the projectile is at a height equal to half of the maximum height,. 

The vertical component of the velocity of projectile is.

A. v sin 0  3

B. 

C. 

v θ

×

v sin θ

3

v sin θ

√2

https://dl.doubtnut.com/l/_0Fg7keot7GOu
https://dl.doubtnut.com/l/_W5ICMZrq4nU3


D. 

Answer: C

Watch Video Solution

v sin θ

√3

37. In the given figure for a projectile 

A. 

B. y = 

C. 

D. 

y = [ ]tan θ
x1x2

x1 − x2

[ ]tan θ
x1x2

x1 + x2

y = [ ]cos θ
2x1x2

x1 + x2

y = [ ]tan θ
2x1x2

x1 + x2

https://dl.doubtnut.com/l/_W5ICMZrq4nU3
https://dl.doubtnut.com/l/_CSaM31w3OOBF


Answer: B

Watch Video Solution

38. Two paper screens  are separated by . A bullet pierces 

. The hole in  is  below the hole in . If the bullet is

travelling horizontally at the time of hitting , then the velocity of the

bullet at  is 

A. 100 m/s

B. 200 m/s

C. 600 m/s

D. 700 m/s

Answer: D

Watch Video Solution

A and B 150m

A and B B 15cm A

A

A (g = 10ms− 2)

https://dl.doubtnut.com/l/_CSaM31w3OOBF
https://dl.doubtnut.com/l/_u4tsn2ykPeKU


39. A car is going round a circle of radius  with constant speed.

Another car is going round a circle of radius  with constant speed. If

both of them take same time to complete the circles, the ratio of their

angular speeds and linear speeds will be

A. 

B. 1,1

C. 1, 

D.  , 1

Answer: C

Watch Video Solution

R1

R2

√ ,
R1

R2

R1

R2

R1

R2

R1

R2

40. A body revolves with constant speed v in a circular path of radius r.

the magnitude of its average acceleration during motion between two

points in diametrically opposite direction is

https://dl.doubtnut.com/l/_11RTqXV1IO1d
https://dl.doubtnut.com/l/_LmyAYKLBdEkq


A. Zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

v2

r

2v2

πr

v2

2r

41. An object of mass m moves with constant speed in a circular path of

radius r under the action of a force of constant magnitude F. the kinetic

energy of object is

A. FR

B. FR

C. 2FR

D. FR

1

2

1

4

https://dl.doubtnut.com/l/_LmyAYKLBdEkq
https://dl.doubtnut.com/l/_bsZi91dB5hjo


Answer: A

Watch Video Solution

42. The angular speed of earth around its own axis is

A. rad/s

B. rad/s

C.  rad/s

D. rad/s

Answer: A

Watch Video Solution

π

43200

π

3600

π

86400

π

1800

43. A particle moves in a circle of radius 25 cm at 2 revolution per second.

The acceleration of the particle in meter per second  is2

https://dl.doubtnut.com/l/_bsZi91dB5hjo
https://dl.doubtnut.com/l/_zgI1bKcdIXws
https://dl.doubtnut.com/l/_lIghmqCBQFKr


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π2

8π2

4π2

2π2

44. A particle is revoiving in a circular path of radius 25 m with constant

angular speed 12 rev/min. then the angular acceleration of particle is

A.  rad/

B. 

C. 

D. zero

Answer: D

2π2 s2

4π2rad/s2

π2  rad/s2

https://dl.doubtnut.com/l/_lIghmqCBQFKr
https://dl.doubtnut.com/l/_AVMGgUCyGh7p


Watch Video Solution

45. Two particles of equal masses are revolving in circular paths of radii 

and  respectively with the same speed. The ratio of their centripetal

foces is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r1

r2

1: 1

r1 : r2

r2 : r1

r2
2 : r2

1

46. A particle 'P' is moving in a circle of radius 'a' with a uniform speed 'u'

'C' is the centre of the circle and AB is a diameter. The angular velocity of

P about A and C are in the ratio

https://dl.doubtnut.com/l/_AVMGgUCyGh7p
https://dl.doubtnut.com/l/_5zIihXcCxgtg
https://dl.doubtnut.com/l/_kcWZQ5xFLU1g


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4: 1

2: 1

1: 2

1: 1

47. A car is moving at a speed of 40 m/s on a circular track of radius 400

m. this speed is increasing at the rate of 3 m/ . The acceleration of car is

A. 4 m/

B. 7 m/

C. 5 m/

D. 3 m/

Answer: C

s2

s2

s2

s2

s2

https://dl.doubtnut.com/l/_kcWZQ5xFLU1g
https://dl.doubtnut.com/l/_VYuMBEWNEbG7


Watch Video Solution

48. Four particles A, B, C and D are moving with constant speed v each at

the instant shown relative velocity of A with respect to B, C and D are in

directions 

A. 

https://dl.doubtnut.com/l/_VYuMBEWNEbG7
https://dl.doubtnut.com/l/_RWlSjJivHjp9


B. 

C. 

D. 

Answer: A

Watch Video Solution

49. The ration of angular speeds of minute hand and hour hand of a

watch is

A. 

B. 

C. 

6: 1

12: 1

60: 1

https://dl.doubtnut.com/l/_RWlSjJivHjp9
https://dl.doubtnut.com/l/_Q773oU9S2xTZ


D. 

Answer: B

Watch Video Solution

1: 60

50. if  is angle between the velocity and acceleration of a particle moving

on a circular path with decreasing speed, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

θ = 90∘

0∘ < θ < 90∘

90∘ < θ < 180∘

0∘ ≤ θ ≤ 180∘

https://dl.doubtnut.com/l/_Q773oU9S2xTZ
https://dl.doubtnut.com/l/_YueE3J88630D


ASSIGNMENT SECTION - A

51. if speed of an object revolving in a circular path is dobled and angular

speed is reduced to half of original value, then centripetal acceleration

will becom/remain

A. same

B. double

C. half

D. quadruple

Answer: A

Watch Video Solution

1. A particle is projected with speed  at angle  to the horizontal. Find

the radius of curvature at highest point of its trajectory

u θ

https://dl.doubtnut.com/l/_pc8tnP9wgOtq
https://dl.doubtnut.com/l/_hu3WnVuSy9ze


ASSIGNMENT SECTION - B

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u2 sin 2θ
g

u2 cos2 θ

g

u2 sin2 θ

g

u2 sin2 θ

2g

1. Two particles A and B start moving with velocities 20 m/s and 30  m/s

along x-axis and at an angle  with x- axis respectively in xy-plane from

origin the relative velocity of B w.r.t A

A.  m/s

B.  m/s

C.  m/s

√2

45∘

(10 î + 30ĵ)

(30 î + 10ĵ)

(30 î − 20√2ĵ)

https://dl.doubtnut.com/l/_hu3WnVuSy9ze
https://dl.doubtnut.com/l/_WiR4313S9QpJ


D.  m/s

Answer: A

Watch Video Solution

(30√2 î + 10√2ĵ)

2. A particle is projected at angle  with horizontal from ground. The slop

(m) of the trajectory of the particle varies with time (t) as

A. 

B. 

C. 

θ

https://dl.doubtnut.com/l/_WiR4313S9QpJ
https://dl.doubtnut.com/l/_G6SngUpq0k4t


D. 

Answer: A

Watch Video Solution

3. If  be the greatest heights of a projectile in two paths for a

given value of range, then the horizontal range of projectile is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H1 and H2

H1 + H2

2

H1 + H2

4

4√H1H2

4[H1 + H2]

https://dl.doubtnut.com/l/_G6SngUpq0k4t
https://dl.doubtnut.com/l/_LUEPibnloyfU
https://dl.doubtnut.com/l/_zHYnzb0IgMVl


4. If R and H are the horizontal range and maximum height attained by a

projectile , than its speed of prjection is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2gR +
4R2

gH

√2gH +
R2g

8H

√2gH +
8H

Rg

√2gH +
R2

H

5. A particle projected from ground moves at angle  with horizontal

one second after projection and speed is minimum two seconds after the

projection The angle of projection of particle is [ Neglect the effect of air

resistance )

A. 

45∘

tan− 1(3)

https://dl.doubtnut.com/l/_zHYnzb0IgMVl
https://dl.doubtnut.com/l/_DGmHZUxq0W9q


B. 

C. 

D. 

Answer: B

Watch Video Solution

tan− 1(2)

tan− 1(√2)

tan− 1(4)

6. From a point on the ground at a distance  from the foot of a pole, a

ball is thrown at an angle of , which just touches the top of the pole

and strikes the ground at a distance of , on the outer side of it. Find the

height of the pole.

A. 2

B. 

C. 

D. 

a

45∘

b

√d1d2

d1 + d2

4

2d1d2

d1 + d2

d1d2

d1 + d2

https://dl.doubtnut.com/l/_DGmHZUxq0W9q
https://dl.doubtnut.com/l/_OufSFC0O41Xq


Answer: D

Watch Video Solution

7. A particle is projected with speed u at angle  with horizontal from

ground . If it is at same height from ground at time  , then its

average velocity in time interval  to  is

A. Zero

B. u sin 

C. u cos 

D. 

Answer: C

Watch Video Solution

θ

t1 and t2

t1 t2

θ

θ

[  u cos θ]
1

2

https://dl.doubtnut.com/l/_OufSFC0O41Xq
https://dl.doubtnut.com/l/_D0mZCfG0lRbh


8. A particle is projected from ground at an angle  with horizontal with

speed u. The ratio of radius of curvature of its trajectory at point of

projection to radius of curvature at maximum height is -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

1

sin2 θ cos θ

cos2 θ

1

sin3 θ

1

cos3 θ

9. An object of mass 10 kg is projected from ground with speed 40 m/s at

an angle  with horizontal the rate of change of momentum of object

one second after projection in SI unit is 

[ Take g = 9.8 m/  ]

60∘

s2

https://dl.doubtnut.com/l/_A9KldTW3mkvC
https://dl.doubtnut.com/l/_t16IGabVmp9u


A. 73

B. 98

C. 176

D. 140

Answer: B

Watch Video Solution

10. An object is projected from ground with speed 20 m/s at angle 

with horizontal. Its centripetal acceleration one second after the

projection is 

[ Take g = 10 m/  ]

A. 10 

B. zero

C. 5 

D. 12 

30∘

s2

m/s2

m/s2

m/s2

https://dl.doubtnut.com/l/_t16IGabVmp9u
https://dl.doubtnut.com/l/_DfGEBFREWc3W


Answer: A

Watch Video Solution

11. A particle is moving on a circular path with constant speed v. it moves

between two points A and B, which subtends and angle  at the centre

of circle, The magnitude of change in tis velocity and change and

magnitude of its speed during motion from A to B are respectively

A. Zero,zero

B. v,0

C. 0,v

D. 2v, v

Answer: B

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_DfGEBFREWc3W
https://dl.doubtnut.com/l/_NXA66da5zoTH


12. A particle is moving with constant speed v in xy plane as shown in

figure. The magnitude of its angular velocity about point O is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v

√a2 + b2

v

b

vb

(a2 + b2)

v

a

https://dl.doubtnut.com/l/_1GcrWnH57bVD


13. A particle is moving in xy-plane in a circular path with centre at origin.

If at an instant the position of particle is given by , then

velocity of particle is along

A. 

B. 

C. 

D. Either (1) or (2)

Answer: D

Watch Video Solution

( î + ĵ)
1

√2

( î − ĵ)
1

√2

(ĵ − î)
1

√2

( î + ĵ)
1

√2

14. A particle is moving eastwards with a speed of 6 m/s. After 6 s, the

particle is found to be moving with same speed in a direction  north60∘

https://dl.doubtnut.com/l/_2PDRgF34m8Qe
https://dl.doubtnut.com/l/_bIdBGkWxSlAC


of east. The magnitude of average acceleration in this interval of time is 

A. 6 m/

B. 3 m/

C. 1 m/

D. zero

Answer: C

Watch Video Solution

s2

s2

s2

15. What is the path followed by a moving body, on which a constant force

acts in a direction other than initial velocity (i.e. excluding parallel and

https://dl.doubtnut.com/l/_bIdBGkWxSlAC
https://dl.doubtnut.com/l/_MdvxAmm8qpfl


antiparallel direction) ?

A. Straight line

B. Parabolic

C. Circular

D. Elliptical

Answer: B

Watch Video Solution

16. Two stones are thrown with same speed u at different angles from

ground n air if both stones have same range and height attained by them

are , then  is equal to

A. 

B. 

C. 

h1 and h2 h1 + h2

u2

g

u2

2g

u2

3g

https://dl.doubtnut.com/l/_MdvxAmm8qpfl
https://dl.doubtnut.com/l/_hwjR2NuYdouv


D. 

Answer: B

Watch Video Solution

u2

4g

17. When a force F acts on a particle of mass m, the acceleration of

particle becomes a. now if two forces of magnitude 3F and 4F acts on the

particle simultaneously as shown in figure, then the acceleration of the

particle is 

https://dl.doubtnut.com/l/_hwjR2NuYdouv
https://dl.doubtnut.com/l/_JLAOgJoPW929


A. a

B. 2a

C. 5a

D. 8a

Answer: C

Watch Video Solution

18. Consider the two statements related to circular motion in usual

notations 

A. In uniform circular motion  are always mutually

perpendicular 

B. In non-uniform circular motion  are always mutually

perpendicular

A. both A and B are true

B. both A and B are false

→
ω ,

→
v and

→
a

→
ω ,

→
v and

→
a

https://dl.doubtnut.com/l/_JLAOgJoPW929
https://dl.doubtnut.com/l/_0NAtRePrWHVw


C. A is true but B is false

D. A is false but B is true

Answer: C

Watch Video Solution

19. Which of the following quantities remains constant during uniform

circular motion ?

A. Centripetal acceleration

B. Velocity

C. Momentum

D. Speed

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_0NAtRePrWHVw
https://dl.doubtnut.com/l/_YZzwqwFLUwgJ
https://dl.doubtnut.com/l/_kdkiP1O03KH6


20. A projectile is projected with speed u at an angle  with the horizontal

. The average velocity of the projectile between the instants it crosses the

same level is

A. u cos 

B. u sin 

C. u cot 

D. u tan 

Answer: A

Watch Video Solution

θ

θ

θ

θ

θ

21. A ball is thrown at an angle  with the horizontal and the range is

maximum. The value of  is:-

A. 4

B. 2

θ

tan θ

https://dl.doubtnut.com/l/_kdkiP1O03KH6
https://dl.doubtnut.com/l/_lxIb1jDy0i8z


C. 1

D. 0.5

Answer: A

Watch Video Solution

22. A ball is projected from a point O as shown in figure it will strike the

ground after (g = 10 m/  ) 


A. 4 s

B. 3 s

s2

https://dl.doubtnut.com/l/_lxIb1jDy0i8z
https://dl.doubtnut.com/l/_WYhS71qXPU82


C. 2 s

D. 5 s

Answer: A

Watch Video Solution

23. A particle is thrown with a velocity of u m/s. it passes A and B as

shown in figure at time  s . The value of u is (g = 10

m/ ) 


A. 20 m/s

B. 10 m/s

C. 40 m/s

t1 = 1  s and t2 = 3

s2

https://dl.doubtnut.com/l/_WYhS71qXPU82
https://dl.doubtnut.com/l/_uKz0k7vswvqQ


D. 5 m/ s

Answer: C

Watch Video Solution

24. Which one of the following statements is NOT true about the motion

of a projectile ?

A. The time of flight of a projectile is proportional to the speed with

which it is projected at a given angle of projection

B. The horizontal range of a projectile is proportional to the square

root of the speed with which it is . Projected

C. For a given speed of projection, the angle of projection for

maximum range is 

D. At maximum height, the acceleration due to gravity is perpendicular

to the velocity of the projectile

45∘

https://dl.doubtnut.com/l/_uKz0k7vswvqQ
https://dl.doubtnut.com/l/_YgQzLrZYzc67


Answer: B

Watch Video Solution

25. Out of the two cars A and B car A is moving towards east with velocity

of 10 m/s whereas B is moving towards north with a velocity 20 m/s, then

velocity of A w.r.t B is ( nearly )

A. 30 m/s

B. 10 m/s

C. 22 m/s

D. 42 m/s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YgQzLrZYzc67
https://dl.doubtnut.com/l/_1CH7IpGDppvP


26. A projectile is thrown with speed 40  at angle  from horizontal

. It is found that projectile is at same height at 1s and 3s. What is the

angle of projection ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ms− 1 θ

tan− 1( )
1

√2

tan− 1( )
1

√3

tan− 1(√3)

tan− 1(√2)

27. A man moves in an open field such that after moving 10 m on a

straight line , he makes a sharp turn of  to his left. The total

displacement just at the start of  turn is equal to

A. 12 m

60∘

8th

https://dl.doubtnut.com/l/_6YzJuzzxHzB1
https://dl.doubtnut.com/l/_tBwl7zbR6esM


ASSIGNMENT SECTION -C

B. 15 m

C. 17.32 m

D. 14. 14 m

Answer: C

Watch Video Solution

1. in the given figure,  represents the total accleration of a

particle moving in the clockwise direction on a circle radius R = 2.5m aat a

α = 15m/s2

https://dl.doubtnut.com/l/_tBwl7zbR6esM
https://dl.doubtnut.com/l/_SogERIL4bhrN


given of time The speed of the particle is 

A.  m/s

B.  m/s

C.  m/s

D.  m/s

Answer: C

Watch Video Solution

4.5

5.0

5.7

6.2

https://dl.doubtnut.com/l/_SogERIL4bhrN


2. If the magnitude of sum of two vectors is equal to the magnitude of

different of the two vectors. The angle between these vectors is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

180∘

0∘

90∘

45∘

3. A particle moves such that its position vector 

where  is a constant and t is time . Then which of the following

statements is ture for the velocity  (t) and acceleration  (t) fo the

particle:

→
r (t) = cos ωî + sinωtĵ

ω

→
v

→
a

https://dl.doubtnut.com/l/_SogERIL4bhrN
https://dl.doubtnut.com/l/_TBHqlxPJ2vWT
https://dl.doubtnut.com/l/_Z0lEwbvOghDE


A. Velocity is perpendicular to  and acceleration is directec away

from the origin

B. Velocity and acceleration both are perpendicular to 

C. Velocity and acceleration both are parallel to 

D. Velocity is perpendicular to  and acceleration is directed towards

the origin

Answer: D

Watch Video Solution

→
r

→
r

→
r

→
r

4. A particle of mass 10 g moves along a circle of radius  cm with a

constant tangential acceleration. What is the magnitude of this

acceleration, if the kinetic energy of the particle becomes equal to

J by the end of the second revolution after the beginning of the

motion?

A. 

6.4

8 × 10− 4

0.2m/s2

https://dl.doubtnut.com/l/_Z0lEwbvOghDE
https://dl.doubtnut.com/l/_4YOCOQE5nA8H


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.1m/s2

0.15m/s2

0.18m/s2

5. The position vector of a particle R as a function of time is given by 

 


where R is in meter, is in second and  and  denote unit cvectors along x

along a and y- direction, respectively. Which one of the following

statement is wrong of particle ?

A. Path of the particle is a circle of radius 4 m

B. Acceleration vector is along 

C. Magnitude of acceleration vector is 

D. Magnitude of the velocity of particle is 8 meter /second

R = 4 sin(2π) î + 4 cos(2π) ĵ

î ĵ

−
→
R

v2

R

https://dl.doubtnut.com/l/_4YOCOQE5nA8H
https://dl.doubtnut.com/l/_Zou0xIaXimEi


Answer: D

Watch Video Solution

6. Two point masses 1 and 2 move with uniform velocities  and ,

respectively. Their initial position vectors are  and , respectively.

Which of the following should be satisfied for the collision of the point

masses?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
v 1

→
v 2

→
r 1

→
r 2

→
r 1 −

→
r 2 =

→
v 1 −

→
v 2

=
→
r 1 −

→
r 2

∣
∣
→
r 1 −

→
r 2

∣
∣

→
v 2 −

→
v 1

∣
∣
→
v 2 −

→
v 1

∣
∣

→
r 1,

→
v 1 =

→
r 2.

→
v 2

→
r 1 ×

→
v 1 =

→
r 2 ×

→
v 2

https://dl.doubtnut.com/l/_Zou0xIaXimEi
https://dl.doubtnut.com/l/_pxejdI340yKp


7. A ship A is moving Westwards with a speed of  and a ship B

100 km South of A, moving Northwards with a speed of  The

time after which the distance between them becomes shortest is

A.  h

B. 0 h

C. 5 h

D.  h

Answer: C

Watch Video Solution

10kmh− 10

10kmh− 1

10√2

5√2

8. A projectile is fired from the surface of the earth eith velocity of

 at angle with the horizontal Another projectile fired from

another planet with velocity of trajectory which is identical with the

trajectory of the projectile fired from the eart.The value of palnet is (in

 ) is ( given, g = 9.8 )

5ms− 10 θ

ms− 2 ms− 2

https://dl.doubtnut.com/l/_Yfg2Z1e5H3At
https://dl.doubtnut.com/l/_H5nc2tt4UVzI


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.5

5.9

16.3

110.8

9. A particle is moving such that its position coordinates (x, y) are (2m,

3m) at time t = 0, (6m, 7m) at time t = 2s and (13 m, 14m) at time t = 5s.

Average velocity vector  from t = 0 to t = 5s is

A. 

B. 

C. 

D. 

(vaυ)

(13ĵ + 14ĵ)
1

5

( î + ĵ)
7
3

2( î + ĵ)

( î + ĵ)
11

5

https://dl.doubtnut.com/l/_H5nc2tt4UVzI
https://dl.doubtnut.com/l/_eghTWtqRIe4h


Answer: D

Watch Video Solution

10. The velocity of a projectile at the initial point A is  It's

velocity (in m/s) at point B is - 

A. 

B. 

C. 

(2 î + 3ĵ) .
m

s

−2î + 3ĵ

2î − 3ĵ

2î + 3ĵ

https://dl.doubtnut.com/l/_eghTWtqRIe4h
https://dl.doubtnut.com/l/_Om7hoPiujYmw


D. 

Answer: B

Watch Video Solution

−2î − 3ĵ

11. The horizontal range and the maximum height of a projectile are

equal. The angle of projection of the projectile is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ = tan− 1(2)

θ = 45∘

θ = tan− 1( )
1

4

θ = tan− 1(4)

https://dl.doubtnut.com/l/_Om7hoPiujYmw
https://dl.doubtnut.com/l/_U8F394PShEuO


12. A particle has initial velocity  and acceleration 

. The magnitude of velocity after 10 seconds will be

A. 5 units

B. 9 units

C.  units

D.  units

Answer: D

Watch Video Solution

(2
→
i + 3

→
j )

(0.3
→
i + 0.2

→
j )

9√2

5√2

13. A particle moves in a circule of radius  cm with constant speed and

time period . The acceleration of the particle is

A. 

B. 

C. 

5

0.2πs

5m/s2

15m/s2

25m/s2

https://dl.doubtnut.com/l/_axmc6KLjBgyg
https://dl.doubtnut.com/l/_JrwL5OnTdHjO


D. 

Answer: A

Watch Video Solution

36m/s2

14. A boy is moving with velocity  towards East. After , its

velocity becomes  towards North. The average acceleration of the

body is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30m/s 10s

40m/s

5m/s2

1m/s2

7m/s2

√7m/s2

https://dl.doubtnut.com/l/_JrwL5OnTdHjO
https://dl.doubtnut.com/l/_quCB0eNZTokk
https://dl.doubtnut.com/l/_3iqazCD0jf61


15. A missile is fired for maximum range with an initial velocity of .

If , the range of the missile is

A. 20 m

B. 40 m

C. 50 m

D. 60 m

Answer: B

Watch Video Solution

20m/s

g = 10m/s2

16. A particle of mass m is released from rest and follows a parabolic path

as shown. Assuming that the displacement of the mass from the origin is

small. Which graph correctly depicts the position of the particle as a

https://dl.doubtnut.com/l/_3iqazCD0jf61
https://dl.doubtnut.com/l/_1mf6E6MH9WeE


function of time? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1mf6E6MH9WeE
https://dl.doubtnut.com/l/_wp4GhxNAe7rV


17. A projectile is fired at an angle of  with the horizontal. Elevation

angle of the projectile at its highest point as seen from the point of

projection, is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘

tan− 1( )
√3

2

45∘

60∘

tan− 1 1

2

18. Six vectors  to  have the magnitude and directions indicated in the

figure . Which of the following statement is true ? 

â î

https://dl.doubtnut.com/l/_wp4GhxNAe7rV
https://dl.doubtnut.com/l/_vf28nlMPSPlU


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
b +

→
c =

→
f

→
d +

→
c =

→
f

→
d +

→
e =

→
f

→
b +

→
e =

→
f

19. The speed of a projectile at its maximum height is half of its initial

speed. The angle of projection is -

A. 60∘

https://dl.doubtnut.com/l/_vf28nlMPSPlU
https://dl.doubtnut.com/l/_xzk2sTyqwGZv


B. 

C. 

D. 

Answer: A

Watch Video Solution

15∘

30∘

45∘

20. A particule moves in x - y plane acording to rule x = a sin  and y = a

cos . The particle follows

A. An elliptical path

B. A circular path

C. A parabolic path

D. A straight line inclined equally to x and y-axes

Answer: B

Watch Video Solution

ωt

ωt

https://dl.doubtnut.com/l/_xzk2sTyqwGZv
https://dl.doubtnut.com/l/_8XCNYoPZPrLH


21. A particle has initial velocity velocity and has acceleration 

Its speed after 10 s is

A. 7 units

B. 

C.  units

D. 10 units

Answer: B

Watch Video Solution

(3 î + 4ĵ)

(0.4 î + 0.3ĵ)

7√2

8.5

22. A particle of mass m is projectile with veoocity u making an angle of

 with the horizontal.When the particle lands on the level ground, the

magnitude of the change in its momentum will be

A. zero

45∘

https://dl.doubtnut.com/l/_8XCNYoPZPrLH
https://dl.doubtnut.com/l/_kKjh9s6V4JIZ
https://dl.doubtnut.com/l/_W2Tobq2Usjfw


B. 2 mv

C. 

D. 

Answer: D

Watch Video Solution

mv

√2

mv√2

23. A paricle stating from the (o,o) moves in a stainght line in the (x,y) The

path of the particle makes with the X-axis an angle of

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0∘

30∘

45∘

60∘

https://dl.doubtnut.com/l/_W2Tobq2Usjfw
https://dl.doubtnut.com/l/_GkRXu7JhzbVf


24.  are two vectors and  is the angle between them, if 

 the value of  is:-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
A and

→
B θ

∣
∣
∣

→
A ×

→
B

∣
∣
∣

= √3(
→
A .

→
B) θ

90∘

60∘

45∘

30∘

25. For angle of prijection of projectile at angle  and ,

the horizontal range described by the projectile are in the ratio of

A. 

B. 

(45∘ − θ) (45∘ + θ)

1: 1

2: 3

https://dl.doubtnut.com/l/_GkRXu7JhzbVf
https://dl.doubtnut.com/l/_u7BJg3BFbdIz
https://dl.doubtnut.com/l/_wNs9v9bmCwml


C. 

D. 

Answer: A

Watch Video Solution

1: 2

2: 1

26. A car runs at a constant speed os a circular track of radius 100 m ,

taking 62.8 s for every circular lab.The average velocity and average speed

for each circular lab respectively is

A. 0,0

B. 0,10 m/s

C. 10 m/s , 10 m/s

D. 10 m/s ,0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_wNs9v9bmCwml
https://dl.doubtnut.com/l/_u1eOrAm4j3md


27. If , then the angle between  will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣
∣
∣

→
A +

→
B

∣
∣
∣

=
∣
∣
∣

→
A −

→
B

∣
∣
∣

→
A and

→
B

90∘

60∘

75∘

45∘

28. If a vector  is perpendicular to the vector 

then the value of is

A. 

B. 

C. 

2 î + 3ĵ + k̂ 4 +̂ 4 î + αk̂,

α

−1

1
2

1
2

https://dl.doubtnut.com/l/_u1eOrAm4j3md
https://dl.doubtnut.com/l/_iG79PE8B2Ut5
https://dl.doubtnut.com/l/_COtYMZseTGWY


D. 1

Answer: C

Watch Video Solution

29. A stone trid to the end of a string of 1 m long is whirled in a

horizontal circle eith a constant speed, If the stone the makes 22

revolutions in 44 s , what is the magnitude and direction of acceleration

of the stone ?

A.  and direction along the radius towards the centre

B.  and direction along the radius away from centre

C.  and direction along the radius towards the centre

D.  and direction along the tangent to the circle

Answer: C

Watch Video Solution

ms− 2π2

4

π2ms− 2

π2ms− 2

π2ms− 2

https://dl.doubtnut.com/l/_COtYMZseTGWY
https://dl.doubtnut.com/l/_4Uc3OoZ8cR7d


30. Two boys are standing at the ends A and B of a ground where AB = a.

The boy at B starts running in a direction perpendicular to AB with

velocity . The boy at A starts running simultaneously with

velocity  and catches the other boy in a time t,where t is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

upsuilon1

υ

a

√v2 + v2
1

√
a2

v2 − v2
1

a

(v − v1)

a

(v + v1)

31. If the angle between the vectors  is  the value of the

product  is equal to

A. 

→
A and

→
B θ,

(
→
B ×

→
A ) ⋅

→
A

BA2 cos θ

https://dl.doubtnut.com/l/_RONVite7FwRt
https://dl.doubtnut.com/l/_OtYXrRYJst0l


B. 

C. 

D. zero

Answer: D

Watch Video Solution

BA2 sin θ

BA2 sin θ cos θ

32. A boat is sent across a river with a velocity 8  If the resultant

velocity of boat is ,then velocity of the river is

A. 8 km/h

B. 10 km/h

C. 12.8 km/h

D. 6 km/h

Answer: D

Watch Video Solution

kmh− 1

10h− 1

https://dl.doubtnut.com/l/_OtYXrRYJst0l
https://dl.doubtnut.com/l/_r752nAFBg2Vk


33. Which of the following is correct relation between an arbitrary vector

A and null vector O ?

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

→
A +

→
0 +

→
A ×

→
0 =

→
A

→
A +

→
0 +

→
A ×

→
0 ≠

→
A

→
A +

→
0 +

→
A ×

→
0 =

→
0

34. An object is being thrown at a speed of 20 m/s in a direction 

above the horizontal . The time taken by the object to return to the same

level is

A. 20 /g

45∘

https://dl.doubtnut.com/l/_r752nAFBg2Vk
https://dl.doubtnut.com/l/_r8LTW5Ap2nvj
https://dl.doubtnut.com/l/_J3PAZyTffWGb


B. 20 g

C. 

D. g

Answer: C

Watch Video Solution

20√2/g

20√2

35. A body is whirled in a horizontal circle of radius 20 cm.It has an

angular velocity of 10 rad/s. What is its linear velocity at any point on

circualr path ?

A. 20 m/s

B.  m/s

C. 10 m/s

D. 2 m/s

Answer: D

√2

https://dl.doubtnut.com/l/_J3PAZyTffWGb
https://dl.doubtnut.com/l/_0EfHyifB4lZx


Watch Video Solution

36. The base quantity among the following is

A. Distance

B. Angular momentum

C. Heat

D. Energy

Answer: B

Watch Video Solution

37. Two particles A and B are connected by a rigid rod AB. The rod slides

along perpendicular rails as shown here. The velocity of A to the left is 10

https://dl.doubtnut.com/l/_0EfHyifB4lZx
https://dl.doubtnut.com/l/_I9Y753aRlQRA
https://dl.doubtnut.com/l/_3ab8DV9nO9Pc


m/s . What is the velocity of B when angle  ? 

A. 10 m/s

B. 9.8 m/s

C. 5.8 m/s

D. 17.8 m/s

Answer: C

Watch Video Solution

α = 60∘

https://dl.doubtnut.com/l/_3ab8DV9nO9Pc
https://dl.doubtnut.com/l/_05KCqbLBEJ0a


38. A boat which has a speed of  in still water crosses a river of

width 1 km along the shortest possible path in 15 min. The velocity of the

river water in  is

A. 3

B. 1

C. 5

D. 5

Answer: A

Watch Video Solution

5kmh− 1

kmh− 1

39. Two cars of masses  are moving in circles od radii .

Their speeds are such that they complete one revolution in the same

time. The ratio of their angular speed is :

A. 

B. 

m1  andm2 r1andr2

r1 : r2

m1 :m2

https://dl.doubtnut.com/l/_05KCqbLBEJ0a
https://dl.doubtnut.com/l/_Va87idQ2CGhy


C. 

D. 

Answer: C

Watch Video Solution

1: 1

m1m2 : r1r2

40. A person aiming to reach exactly opposite point on the bank of a

stream is swimming with a speed of 0.6 m/s at an angle of  with the

direction of flow of water . The speed of water in the stream is

A. 0.3 m/s

B. 0.5 m/s

C. 1.0 m/s

D. 0.433 m/s

Answer: A

Watch Video Solution

120∘

https://dl.doubtnut.com/l/_Va87idQ2CGhy
https://dl.doubtnut.com/l/_nwOeioUPsbsf


41. Two projectiles of same mass and with same velocity are thrown at an

angular  &  with the horizontal, then which quantity will remain

same:

A. Time of flight

B. Range of projectile

C. maximum height acquired

D. All of these

Answer: B

Watch Video Solution

60∘ 30∘

42. Two particles having mass 'M' and 'm' are moving in a circular path

having radius R & r respectively. If their time period are same then the

ratio of angular velocity will be : -

A. 
r

R

https://dl.doubtnut.com/l/_nwOeioUPsbsf
https://dl.doubtnut.com/l/_TG1R8M0RsQxj
https://dl.doubtnut.com/l/_BsPo3MqWF8aW


B. 

C. 1

D. 

Answer: C

Watch Video Solution

R

r

√
R

r

43. If  then angle between A and B will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

→
A +

→
B

∣
∣
∣

=
∣
∣
∣

→
A

∣
∣
∣

=
∣
∣
∣

→
B

∣
∣
∣

90∘

120∘

0∘

60∘

https://dl.doubtnut.com/l/_BsPo3MqWF8aW
https://dl.doubtnut.com/l/_SQ0amfj6kZEy
https://dl.doubtnut.com/l/_DYQe9NGd7KP3


44. A particle moves along a circle of radius  m with constant

tangential acceleration. If the velocity of the particle is 80 m/s at the end

of the second revolution after motion has begun, the tangential

acceleration is : -

A. 40 m/

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )
20

π

s2

640πm/s2

160πm/s2

40πm/s2

45. The vector sum of two forces is perpendicular to their vector

differences .In that case , the forces

A. Are equal to each other

https://dl.doubtnut.com/l/_DYQe9NGd7KP3
https://dl.doubtnut.com/l/_7bDmEafkMCJV


B. Are equal to each other in magnitude

C. Are not equal to each other in magnitude

D. Cannot be predicted

Answer: B

Watch Video Solution

46. A wheel has angular acceleration of  and an initial angular

speed of . In a time of  it has rotated through an angle (in

radian) of

A. 10

B. 12

C. 4

D. 6

Answer: A

3.0rad/s2

2.00rad/s 2s

https://dl.doubtnut.com/l/_7bDmEafkMCJV
https://dl.doubtnut.com/l/_eDMBGOYavP5w


ASSIGNMENT SECTION -D

Watch Video Solution

47. A particle is moving such that its position coordinates (x, y) are (2m,

3m) at time t = 0, (6m, 7m) at time t = 2s and (13 m, 14m) at time t = 5s.

Average velocity vector  from t = 0 to t = 5s is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(vaυ)

(13 î + 14ĵ)
1

5

( î + ĵ)
7
3

2( î + ĵ)

( î + ĵ)
11

5

https://dl.doubtnut.com/l/_eDMBGOYavP5w
https://dl.doubtnut.com/l/_OHSx9ytSDVbs


1. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A : If  then . 


R: If  then  is perpendicular to  .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: C

Watch Video Solution

→
A ⊥

→
B ,

∣
∣
∣

→
A +

→
B

∣
∣
∣

=
∣
∣
∣
A −

→
B

∣
∣
∣

→
A ⊥

→
B (

→
A +

→
B)

→
A −

→
B

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


2. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A : The addition of two vectors  and  is commutative 


R: By triangle law of vector addition we can prove  .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

→
P

→
Q

→
P +

→
Q =

→
Q +

→
P

https://dl.doubtnut.com/l/_9AYzFbXb478R


3. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: A vector cannot be divided by other by other vector . 

R: A vector can be divided by a scalar .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1kmHnk5YY2Ox


4. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A : At the highest point the velocity of projectile is zero . 

R: At maximum height projectile comes to rest.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_O2khfNYUT3Ku


5. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: Horizontal range of a projectile is always same for angle of projection 

with horizontal or  with vertical . 

R : Horizontal range depends only on angle of projection .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: D

Watch Video Solution

θ

θ

https://dl.doubtnut.com/l/_xztTaeMDh3Wb


6. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A : Horizontal metion of projectile without effect of air is uniform motion.

R : Without air effect the horizontal acceleration of projectile is zero .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_W6ep4ZKXnZWv


7. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: Path of a projectile with respect of another projectile is straight line . 

R : Acceleration of a projectile with respect to another projectile is zero.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

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


8. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A : In the case of ground to ground projection of a projectile from ground

the angle of projection with horizontal is  . There is no point on

its path such that instantaneous velocity is normal to the initial velocity . 

R : Maximum deviation of the projectile is  .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

θ = 30∘

2θ = 60∘

https://dl.doubtnut.com/l/_x7MQvTd96Kt4
https://dl.doubtnut.com/l/_J0tI43oPl1bA


9. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: Three vectors having magnitudes 10,10 and 25 cannot produce zero

resultant. 

R: If three vectors are producing zero resultant then sum of magnitude of

any two is more then or equal to magnitude of third and difference is less

than or equal to the magnitude of third.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_J0tI43oPl1bA
https://dl.doubtnut.com/l/_OkqDPEryl2cs


10. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: Unifrom circular motion is accelerated motion stil speed remains

unchanged . 

R: Instantaneous velocity is always normal to instantaneous acceleration

in uniform circular motion.

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_OkqDPEryl2cs


11. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: When a body moves on a curved path with increasing speed then angle

between instantaneous velocity and acceleration is acute angle. 

R: When the speed is increasing its tangential acceleration is in the

direction of instaneous velocity .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zteetkBTCUJg
https://dl.doubtnut.com/l/_OAvCBoUuChib


12. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A : A uniform circular motion have non uniform acceleration . 

R: The direction of acceleration of a particle in uniform circular motion

changes continuously .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: A

Watch Video Solution

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


13. In the following questions a statement of assertion (A) is followed by a

statement of reason ( R). 

A: Angular displacement is vector quntity only for small values . 

R: The direction of angular displacement is perpendicular to plane of

rotation of object .

A. If both Assertion & Reason are true and the reason is the correct

explanation of the assertion then mark (1) .

B. If both Assertion & Reason are true but the reason is not the

correct explanation of the assertion then mark (2)

C. If Assertion is true statement but Reason is false then mark (3).

D. If both Assertion and Reason are false statements then mark (4) .

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7yrRmEZzsi7q

