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1. A particle moves in a circle of radius . In half the period of revolution

its displacement is …………… and distance covered is …………... .

Watch Video Solution

R

2. Four person K,L,M and N are initally at the corners of a square of side

of length d. If every person starts moving, such that K always heads

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_EuchqpaFsksN
https://dl.doubtnut.com/l/_SEmmH3iQzOqv


towards L, L heads towards M, M heads directly towards N and N heads

towards K, then the four perons will meet after

Watch Video Solution

3. Spotlight  rotates in a horizontal plane with constant angular velocity

of  radian //second p

3 m p

theta = 45(@)  m//s `  

Watch Video Solution

S

0.1 . Thespotoflight

movesalongthewallatadis tan ceof . Thevelocityofthespot when

(see − fig. )is………. .

https://dl.doubtnut.com/l/_SEmmH3iQzOqv
https://dl.doubtnut.com/l/_xDbLXa9OauPl


4. Two balls of di�erent masses are thrown vertically upwards with the

same speed . They pass through the point of projection in their

downward motion with the same speed ( Neglect air resistance ).

Watch Video Solution

5. A projectile �red from the ground follows a parabolic path. The speed

of the projectile is minimum at the top of its path.

Watch Video Solution

6. State whether the statement given below is true or false, giving reason

in brief: "Two identical trains are moving on rails along the equator on

the earth in opposite directions with the same speed. They will exert the

same pressure on the rails"

Watch Video Solution

https://dl.doubtnut.com/l/_tgYSR2092xNe
https://dl.doubtnut.com/l/_WYqRANTND7hu
https://dl.doubtnut.com/l/_WKekpDNIZGhz
https://dl.doubtnut.com/l/_Tv48iomxwJwx


7. A river is �owing from west to east at a speed of  .

A man on the south bank of the river , capable of swimming at

, in still water , wants to swim across the river in

the shortest time . He should swim in a direction

A. due north

B.  east of north

C.  west of north

D.  east of north

Answer: A

Watch Video Solution

5metresper min ute

10metresper min ute

30( ∘ )

30( ∘ )

60( ∘ )

8. A boat which has a speed of  per hour in still water crosses a river

of width 1 km along the shortest possible path in �fteen minutes. The

velocity of the river water in km per hour is :-

A. 

5km

1

https://dl.doubtnut.com/l/_Tv48iomxwJwx
https://dl.doubtnut.com/l/_hQJ0LWktVjeU


B. 

C. 4

D. 

Answer: B

Watch Video Solution

3

√41

9. In , a particle goes from point  to point  , moving in a semicircle

of radius  (see �gure ). The magnitude of the average velocity 

1.0s A B

1.0m

https://dl.doubtnut.com/l/_hQJ0LWktVjeU
https://dl.doubtnut.com/l/_NhHpuncNAAIX


A. 

B. 

C. 

3.14m/s

2.0m/s

1.0m/s

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


D. 

Answer: B

Watch Video Solution

Zero

10. A ball is dropped vertically from  height  above the ground . It hits

the ground and bounces up vertically to a height

v h` above the ground as

A. 

B. 

C. 

a d

(d) /(2). Neg ≤ ct ∈ g ⊂ sequentmotion and airresis tan ce, itsvelocity

varieswiththeheight

https://dl.doubtnut.com/l/_NhHpuncNAAIX
https://dl.doubtnut.com/l/_fiUrfxvl9px9


D. 

Answer: A

Watch Video Solution

11. A particle starts sliding down a frictionless inclined plane. If  is the

distance travelled by it from time , to , the ratio 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Sn

t = n − 1 sec t = n sec

Sn

sn+ 1

2n − 1

2n + 1

2n + 1

2n

2n

2n + 1

2n + 1

2n − 1

https://dl.doubtnut.com/l/_fiUrfxvl9px9
https://dl.doubtnut.com/l/_UACSuDGNkcrb


12. A body starts from rest at time  , the acceleration time graph is

shown in the �gure . The maximum velocity attained by the body will be 

A. 

B. 

C. (a)

D. 

Answer: A

Watch Video Solution

t = 0

110m/s

55m/s

650m/s

550m/s

https://dl.doubtnut.com/l/_UACSuDGNkcrb
https://dl.doubtnut.com/l/_gm4NsjLjqXa2


13. The velocity - displacement graph of a particle moving along a straight

line is shown 

The most suitable acceleration - displacement graph will be 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

14. Two identical discs of same radius  are rotating about their axes in

opposite directions with the same constant angular speed  . The discs

are in the same horizontal plane. At time  , the points  and  are

facing each other as shown in the �gure. The relative speed between the

R

ω

t = 0 P Q

https://dl.doubtnut.com/l/_dzNpr7WiD2mi
https://dl.doubtnut.com/l/_RvGUgQNh0U3P


two points  and  is . In one time period  of rotation of the discs , 

 as a function of time is best represented by 

A. 

B. 

C. 

P Q vr (T )

vr

https://dl.doubtnut.com/l/_RvGUgQNh0U3P


D. 

Answer: A

Watch Video Solution

15. Consider a disc rotating in the horizontal plane with a constant

angular speed  about its centre O . The disc has a shaded region on one

side of the diameter and an unshaded region on the other side as shown

in the �gure. When the disc is in the orientation as shown, two pebbles P

and Q are simultaneously projected at an angle towards R. The velocity of

projection is in the y-z plane and is same for both pebbles with respect to

the disc. Assume that (i) they land back on the disc before the disc has

completed  rotation, (ii) their range is less than half the disc radius,

ω

1

8

https://dl.doubtnut.com/l/_RvGUgQNh0U3P
https://dl.doubtnut.com/l/_nbgNcFhD6Agv


and (iii) w remains constant throughout. Then 

A.  lands in the shaded region and  in the unshaded region.

B.  landa in the unshaded region and  in the shaded region.

C. Both  and  land in the unshaded region.

D. Both  and  land in the shaded region.

Answer: C

Watch Video Solution

p Q

P Q

P Q

P Q

https://dl.doubtnut.com/l/_nbgNcFhD6Agv


16. A particle is moving eastwards with a velocity of . In  the

velocity changes to  nothwards. The average acceleration in this

time is

A. zero

B.  towards no rth - west

C.  towards no rth - east

D.  towards no rth - west

Answer: B

Watch Video Solution

5m/s 10s

5m/s

1/√2m/s2

1/√2m/s2

1/2m/s2

17. A particle of mass  moves on the  as follows : it starts from

rest at , from the point , and comes to rest at  at the

point . No other information is available about its motion at

intermediate times  . If  denotes the instantaneous

accelartion of the particle , then :

m x − aξs

t = 0 x = 0 t = l

x = 1

(0 < t < l) α

https://dl.doubtnut.com/l/_2sX8SeTMS1xj
https://dl.doubtnut.com/l/_o79i93QqsL3k


A.  cannot remain positive for all  in the interval .

B.  cannot exceed  at any point in its path .

C.  must be  at some point or points in its path .

D.  must change sign during the motion , but no other assertion can

be made with the information given .

Answer: A::C::D

Watch Video Solution

α t 0 ≤ t ≤ 1

|α| 2

|α| ≥ 4

α

18. The coordinate of a particle moving in a plane are given by

 where  and  are

positive constants of appropriate dimensions . Then

A. the path of the particle is an ellipse

B. the velocity and acceleration of the particle are normal to each

other at 

C. the accelaration of the particle is always directed towards a focus

x(t) = a cos(pt) and y(t) = b sin(pt) a, b( < a) P

t = π/(2p)

https://dl.doubtnut.com/l/_o79i93QqsL3k
https://dl.doubtnut.com/l/_IQA2JqXICRvG


D. the distance travelled by the particle in time interval

 is 

Answer: A::B::C

Watch Video Solution

t = 0 → t = π/(2p) a

19. A car accelerates from rest at a constant rate  for some time, after

which it decelerates at a constant rate  to come to rest. If the total

time elapsed is t seconds. Then evalute (a) the maximum velocity reached

and (b) the total distance travelled.

Watch Video Solution

α

β,

20. The displacement  of particle moving in one dimension, under the

action of a constant force is related to the time  by the equation

  

where  . Find  

x

t

t = √x + 3

xis ∈ meters and t ∈ seconds

https://dl.doubtnut.com/l/_IQA2JqXICRvG
https://dl.doubtnut.com/l/_AeaO1xERNyzj
https://dl.doubtnut.com/l/_960Qw0VAJXfG


(i) The displacement of the particle when its velocity is zero , and 

(ii) The work done by the force in the �rst .

Watch Video Solution

6 seconds

21. Answer the following giving reasons in brief : 

Is the time variation of position , shown in the �gure observed in nature ?

Watch Video Solution

22. Particles P and Q of mass 20g and 40g respectively are simu

ltaneously proejected from points A and B on the ground. The initial

https://dl.doubtnut.com/l/_960Qw0VAJXfG
https://dl.doubtnut.com/l/_uQIB6bAPF60l
https://dl.doubtnut.com/l/_DS3YcAwMrTW4


velocities of P and Q make  and  angles respectivley with the

horizontal AB as shown in the Fig. 5.44 Each particle has an initial speed

of 49m/s . the separation AB is 249m. both particles travel in the same

vertical plane and undergo a collision. After collision P retraces its path.

Determine the position of q when it hits the grou.d How much time after

the collision does the particle Q take to reach the ground? (Take g

)  

Watch Video Solution

45∘ 135∘

= 9.8m/s2

23. Two towers AB and CD are situated at a distance d apart, as shown in

�gure. AB is 20 m high and CD is 30 m high from the ground. An object of

mass m is thrown from the top of AB horizontally with a velocity of 10 m/s

towards CD. Simultaneously another object of mass 2 m is thrown fromt

the top of CD at an angle of  to the horizontal towards AB with the

same magnitude of initial velocity as that oft he �rst object. The two

60∘

https://dl.doubtnut.com/l/_DS3YcAwMrTW4
https://dl.doubtnut.com/l/_NjfVOcoaJ4oG


objects move in the same vertical plane, collide in mid air and stick to

each other (i) calculate the distance between the towers and (ii) �nd the

position where the objects hit the ground. 

Watch Video Solution

24. Two guns situated at the top of a hill of height  �re one shot each

with the same speed  at some interval of time. One gun �res

horizontal and the other fores upwards at an angle of  with the

10m

5√3m/s

60∘

https://dl.doubtnut.com/l/_NjfVOcoaJ4oG
https://dl.doubtnut.com/l/_Ouni0QivXxvE


horizontal. Two shots collide in air at a poit . Find (i) time-interval

between the �ring and (ii) coordinates of the point . Take the origin of

coordinates system at the foot of the hill right below the muzzle and

trajectorise in the  plane.

Watch Video Solution

P

P

x − y

25. A large , heavy box is sliding without friction down a smooth plane of

inclination  . From a point  on the bottom of the box , a particle is

projected inside the box . The initial speed of the particle with respect to

the box is  , and the direction of projection makes an angle  with the

bottom as shown in Figure . 

(a) Find the distance along the bottom of the box between the point of

projection  and the point  where the particle lands . ( Assume that the

particle does not hit any other surface of the box . Neglect air resistance

.) 

(b) If the horizontal displacement of the particle as seen by an observer

on the ground is zero , �nd the speed of the box with respect to the

θ P

u α

p Q

https://dl.doubtnut.com/l/_Ouni0QivXxvE
https://dl.doubtnut.com/l/_epl7iHU7hjAV


ground at the instant when particle was projected . 

Watch Video Solution

26. An object  is kept �xed at the point  and  on a

plank  raised above the ground . At time  the plank starts moving

along the  direction with an acceleration . At the same

instant a stone is projected from the origin with a velocity  as shown .

A stationary person on the ground observes the stone hitting the object

during its downward motion at an angle  to the horizontal . All the

motions are in the plane . Find  and the time after which the

A x = 3m y = 1.25m

p t = 0

+x 1.5m/s2

→
u

45∘

X − Y
→
u

https://dl.doubtnut.com/l/_epl7iHU7hjAV
https://dl.doubtnut.com/l/_xO26DN9Maktr


stone hits the object . Take  

Watch Video Solution

g = 10m/s

27. On a frictionless horizontal surface , assumed to be the  plane , a

small trolley  is moving along a straight line parallel to the ( see

�gure) with a constant velocity of  . At a particular instant ,

when the line  makes an angle of  with the  , a ball is

thrown along the surface from the origin . Its velocity makes an angle 

with the

theta  x-axis in this frame .  

x − y

A y − aξs

(√3 − 1)m/s

OA 45( ∘ ) x − aξs

O ϕ

x − aξs and ithitsthetrol ≤ y. (a)Themotionoftheballisobservedomthea

madebythevelocity
−−→
−−→ roftheballwiththe

https://dl.doubtnut.com/l/_xO26DN9Maktr
https://dl.doubtnut.com/l/_YBaXQr85qGub


(b) Find the speed of the ball with respect to the surface , if

.  

Watch Video Solution

ϕ = (4θ) /(4)

28. STATEMENT -1 : For an observer looking out through the window of a

fast moving train , the nearby objects appear to move in the opposite

direction to the train , while the distant objects appear to be stationary . 

STATEMENT - 2 : If the observer and the object are moving at velocities

 and  respecttively with refrence to a laboratory frame , the

velocity of the object with respect to a laboratory frame , the velocity of

the object with respect to the observer is  .  

→
v 1

→
v 2

→
v 2 −

→
v (1)

https://dl.doubtnut.com/l/_YBaXQr85qGub
https://dl.doubtnut.com/l/_UO0ZuvatAD0F


(a) Statement -1 is True, statement -2 is true , 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 

(c) Statement - 1 is True , Statement -2 is False 

(d) Statement -1 is False, Statement -2 is True

Watch Video Solution

29. A train is moving along a straight line with a constant acceleration a.

A body standing in the train throws a ball forward with a speed of

, at an angle of  to the horizontal . The body has to move

forward by 1.15 m inside the train to cathc the ball back to the initial

height. the acceleration of the train. in  , is:

Watch Video Solution

10ms− 1 60∘

ms− 2

30. A ball whose kinetic energy is  , is projected at an angle of  to

the horizontal . The kinetic energy of the ball at the highest point of its

E 45∘

https://dl.doubtnut.com/l/_UO0ZuvatAD0F
https://dl.doubtnut.com/l/_ZjUzvU0l3I8x
https://dl.doubtnut.com/l/_59zJILf6qbMW


�ight will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E

E

√2

E

2

zero

31. From a building two balls  and  are thrown such that  is thrown

upwards and  downwards ( both vertically with the same speed ). If

 are their respective velocities on reaching the ground , then

A. 

B. 

C. 

A B A

B

vA and vB

vB > vA

vA = vB

vA > vB

https://dl.doubtnut.com/l/_59zJILf6qbMW
https://dl.doubtnut.com/l/_q1X6q89OmUiW


D. their velocities depend on their masses.

Answer: B

Watch Video Solution

32. A car , moving with a speed of  , can be stopped by brakes

after at least . If the same car is moving at a speed of , the

minimum stopping distance is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50km/hr

6m 100km/hr

12m

18m

24m

6m

https://dl.doubtnut.com/l/_q1X6q89OmUiW
https://dl.doubtnut.com/l/_TbjuOpItn8wL
https://dl.doubtnut.com/l/_fkfvOLLt98NY


33. A boy playing on the roof of a  high building throws a ball with a

speed of  at an angle of  with the horizontal. How far from

the throwing point will the ball be at the height of  from the ground

? 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10m

10m/s 30( ∘ )

10m

[g = 10m/s2, sin 30∘ = , cos 30∘ = ]
1

2

√3

2

5.20m

4.33m

2.60m

8.66m

34. The co-ordinates of a moving particle at anytime 't' are given by

. The speed of the particle at time 't' is given by

A. 

x = αt3 and y = βt3

3t√α2 + β2

https://dl.doubtnut.com/l/_fkfvOLLt98NY
https://dl.doubtnut.com/l/_Sozu4bwTKuHX


B. 

C. 

D. 

Answer: B

Watch Video Solution

3t2√α2 + β2

t2√α2 + β2

√α2 + β2

35. A ball is released from the top of a tower of height h metre. It takes T

second to reach the ground. What is the position of the ball in 

second?

A.  meters from the ground

B.  meters from the ground

C.  meters from the ground

D.  meters from the ground

Answer: A

T

3

8h
9

7h
9

h

9

17h
18

https://dl.doubtnut.com/l/_Sozu4bwTKuHX
https://dl.doubtnut.com/l/_1iYR11QvHMq3


Watch Video Solution

36. If , then the angle between  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
A ×

→
B =

→
B ×

→
A A → B

π

2

π

3

(π)

π

4

37. A projectile can have the same range 'R' for two angles of projection .

If  and  to be times of �ights in the two cases, then the product

of the two times of �ights is directly proportional to .

A. 

' T1' ' T2'

R

https://dl.doubtnut.com/l/_1iYR11QvHMq3
https://dl.doubtnut.com/l/_DlDcs7WUyXNb
https://dl.doubtnut.com/l/_7Kbxz6azdcAe


B. 

C. 

D. 

Answer: A

Watch Video Solution

1

R

1

R2

R2

38. Which of the following statements is FALSE for a paricle moving in a

circle with a constant angular sppeed?

A. The acceleration vector points to the centre of the circle

B. The acceleration vector is tangent to the circle

C. The velocity vector is tangent to the circle

D. The velocity and acceleration vectors are perpendicular to each

other .

Answer: B

https://dl.doubtnut.com/l/_7Kbxz6azdcAe
https://dl.doubtnut.com/l/_ygLpYhOkXkc3


Watch Video Solution

39. An automobile travelling with a speed  , can brake to stop

within a distance of  . If the car is going twice as fast i. e. , ,

the stopping distance will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

60km/h

20m 120km/h

60m

40m

20m

80m

40. A ball is thrown from a point with a speed 'v^(0)' at an elevation angle

of  . From the same point and at the same instant , a person startsθ

https://dl.doubtnut.com/l/_ygLpYhOkXkc3
https://dl.doubtnut.com/l/_HisFvisQ5RpH
https://dl.doubtnut.com/l/_Acy3oYlVd6gW


running with a constant speed  to catch the ball . Will the person be

able to catch the ball ? If yes, what should be the angle of projection  ?

A. No

B. yes, 

C. 

D. yes 

Answer: C

Watch Video Solution

' v0'

2

θ

30( ∘ )

yes, 60( ∘ )

, 45( ∘ )

41. A car, starting from rest, accelerates at the rate (f) through a distance

(S), then continues at constant speed for some time (t) and then

decelerates at the rate  to come to rest. If the total distance is ,

then prove that 

.

A. 

f /2 5S

S = /ft21
2

S = ft21

6

https://dl.doubtnut.com/l/_Acy3oYlVd6gW
https://dl.doubtnut.com/l/_qS7BfjHwqRJ3


B. 

C. 

D. 

Answer: D

Watch Video Solution

S = ft

s = ft21

4

s = ft21

72

42. A particle is moving eastwards with a velocity of . In 

 the velocity changes to  northwards. The average

acceleration in this time is

A.  towards north

B.  towards north - east

C.  towards north -west

D. 

Answer: C

5ms− 1

10 seconds 5ms− 1

ms− 21

2

1

√2ms− 2

1

√2ms− 2

zero

https://dl.doubtnut.com/l/_qS7BfjHwqRJ3
https://dl.doubtnut.com/l/_Sc0XHAnzThew


Watch Video Solution

43. The relation between time  and distance  is  where 

b` are constants. The acceleration is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t x t = ax2 + bx

a and

2bv3

−2abv2

2av2

−2av3

44. A particle located at  at time , starts moving along with

the positive  with a velocity 'v' that varies as . The

displacement of the particle varies with time as

x = 0 t = 0

x − direction v = a√x

https://dl.doubtnut.com/l/_Sc0XHAnzThew
https://dl.doubtnut.com/l/_be83YdNg0vFH
https://dl.doubtnut.com/l/_TM2rjWA9RXeg


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t2

t

t
1
2

t3

45. A particle is projected at  to the horizontal with a kinetic

energy  . The kinetic energy at the highest point is

A. 

B. 

C. 

D. 

Answer: D

60( ∘ )

K

K/2

K

Zero

K/4

https://dl.doubtnut.com/l/_TM2rjWA9RXeg
https://dl.doubtnut.com/l/_W09UreS2n34s


Watch Video Solution

46. The velocity of a particle is . If its position is 

at , then its displacement after unit time  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v = v0 + > + ft2 x = 0

t = 0 (t = 1)

(v0 + g/2 + f)

(v0 + g/2 + 3f)

(v0 + + (f) /(3)
g

2

(v0 + g + f)

47. A body is at rest at  . At , it starts moving in the positive 

 with a constant acceleration . At the same instant another

body passes through  moving in the positive  with a

constant speed . The position of the �rst body is given by  after time

x = 0 t = 0

x − direction

x = 0 x − direction

x1(t)

https://dl.doubtnut.com/l/_W09UreS2n34s
https://dl.doubtnut.com/l/_Y4CEM2mFvWEM
https://dl.doubtnut.com/l/_GXRMRnPkpvyz


't', and that of the second body by  after the same time interval .

which of the following graphs correctly describes  as a function

of time 't' ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2(t)

(x1 − x2)

48. Consider a rubber ball freely falling from a height h = 4.9 m on a

horizontal elastic plate. Assume that the duration of collision is negligible

and the collision with the plate is totally elastic. Then the velocity as a

function of time and the height as a function of time will be:

A. 

https://dl.doubtnut.com/l/_GXRMRnPkpvyz
https://dl.doubtnut.com/l/_e30sHiHD9vgJ


B. 

C. 

D. 

Answer: B

Watch Video Solution

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

. Its speed after  is :

A.  units

B. 

C. 

D. 

Answer: A

3 î + 4ĵ

0.4 î + 0.3ĵ 10s

7√2

7units

8.5units

10units

https://dl.doubtnut.com/l/_e30sHiHD9vgJ
https://dl.doubtnut.com/l/_1nyoY8AdURuo


Watch Video Solution

50. A particle is moving with velocity , where  is

a constant . The genergal equation for its path is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
v = k(y ˆ̂ (i) + xĵ) k

y = x2 + cons tan t

y2 = x + cons tan t

xy = cons tan t

y2 = x2 + cons tan t

51. A point  moves in counter - clockwise direction on a circular path as

shown in the �gure . The movement of 'p' is such that it sweeps out in the

�gure . The movement of 'p' is such that it sweeps out a length

 , where  is in metres and  is in seconds . The radius of the

p

s = t3 + 5 s t

https://dl.doubtnut.com/l/_1nyoY8AdURuo
https://dl.doubtnut.com/l/_qIXveGHbTaFJ
https://dl.doubtnut.com/l/_4SpkZvJmFivu


path is  . The acceleration of 'P' when  is nearly .  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20m t = 2s

13m/s2

12m/s2

7.2m/s2

14m/s2

https://dl.doubtnut.com/l/_4SpkZvJmFivu


52. For a particle in uniform circular motion , the acceleration  at a

point  on the circle of radiu  is ( Here  is measured from the 

 )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a

p(R, θ) R θ

x − aξs

− cos θî + sin θĵ
v2

R

v2

R

− sin θî + cos θĵ
v2

R

v2

R

− cos θî − sin θĵ
v2

R

v2

R

− î + ĵ
v2

R

v2

R

53. A small particle of mass  is projected at an angle  with the - axis

with an initial velocity  in the plane as shown in the �gure . At a

time , the angular momentum of the particle is  

m θ x

v0 x − y

t <
v0 sin θ

g

https://dl.doubtnut.com/l/_c6y4YfYXrqhU
https://dl.doubtnut.com/l/_7TcbWc7xWV9E


where  are unit vectors along  - axis respectively.  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

î, ĵ and k̂ x, y and z

−mgv0t
2 cos θĵ

mgv0t cos θk̂

− mgv0t
2 cos θk̂

1

2

mgv0t
2 cos θî

1

2

https://dl.doubtnut.com/l/_7TcbWc7xWV9E


54. An object , moving with a speed of , is decelerated at a rate

given by : 

 where  is the instantaneous speed . The time taken by

the object , to come to rest , would be :

A. 

B. 

C. 8 s`

D. 1 s`

Answer: A

Watch Video Solution

6.25m/s

= − 2.5√v
dv

dt
v

2s

4s

55. A water fountain on the ground sprinkles water all around it. If the

speed of water coming out of the fountains is v, the total area around the

fountain that gets wet is:

https://dl.doubtnut.com/l/_ygyIfZMQ9Auh
https://dl.doubtnut.com/l/_U6YhvhBPFfbF


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π
v4

g2

π

2
v4

g2

π
v2

g2

π
v2

g

56. A boy can throw a stone up to a maximum height of 10 m. The

maximum horizontal distance that the boy can throw the same stone up

to will be:

A. 

B. 

C. 

D. 

20√2m

10m

10√2m

20m

https://dl.doubtnut.com/l/_U6YhvhBPFfbF
https://dl.doubtnut.com/l/_yfg1l9HlpYCl


Answer: D

Watch Video Solution

57. Two cars of mass  are moving in circle of radii  ,

respectively . Their speeds are such that they make complete circles in the

same time  . The ratio of their centripetal acceleration is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1 and m2 r1 and r2

t

m1r1 :m2r(2)

m1 :m2

r1 : r2

1: 1

https://dl.doubtnut.com/l/_yfg1l9HlpYCl
https://dl.doubtnut.com/l/_iJOdueFvtsF5


58. A particle of mass  is at rest the origin at time  . It is subjected

to a force  in the  - direction. Its speed  is depicted by

which of the following curves ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m t = 0

F (t) = F0e
− bt x v(t)

https://dl.doubtnut.com/l/_UHvd6xqoXoph


59. A projectile is given an initial velocity of , where  is

along the ground and  is along the vertical . If , the

equation of its trajectory is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( î + 2ĵ)m/s î

ĵ g = 10m/s2

y = x − 5x2

y = 2x − 5x2

4y = 2x − 5x2

4y = 2x − 25x2

60. From a tower of height , a particle is thrown vertically upwards with

a speed  . The time taken by the particle , to hit the ground , is  times

that taken by it to reach the highest point of its path. The relative

between  is :

H

u n

H, u and n

https://dl.doubtnut.com/l/_x3ndEC4VYIf2
https://dl.doubtnut.com/l/_b9vbxSTUk7qG


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2gH = n2u2

gH = (n − 2)2
u2

2gH = ν2(n − 2)

gH = (n − 2)u2

61. Two stones are thrown up simultaneously from the edge of a cli�

 high with initial speed of  respectively . Which

of the following graph best represents the time variation of relative

position of the speed stone with respect to the �rst ? 

( Assume stones do not rebound after hitting the groumd and neglect air

resistance , take   

( The �gure are schematic and not drawn to scale )

240m 10m/s and 40m/s

g = 10m/s2)

https://dl.doubtnut.com/l/_b9vbxSTUk7qG
https://dl.doubtnut.com/l/_TqLmo1rNPyjr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

62. Airplanes  and  are �ying with constant velocity in the same

vertical plane at angles  and  with respect to the horizontal

respectively as shown in �gure . The speed of  is  . At time 

, an observer in  �nds  at a distance of . The observer sees

A B

30∘ 60∘

A 100√3m/s

t = 0s A B 500m

https://dl.doubtnut.com/l/_TqLmo1rNPyjr
https://dl.doubtnut.com/l/_wuEyqJrZi0MK


 moving with a constant velocity perpendicular to the line of motion of

 . If at , A just escapes being hit by  , A just escapes being hit

by  in seconds is 

Watch Video Solution

B

A t = t0 B, t0

B, t0

63. A rocket is moving in a gravity free space with a constnat acceleration

of  along +x direction (see Fig.5.126). The length of a chamber

inside the rocket is 4m. A ball is thrown from th left end of the chamber

in +x direction with a speed of 0.3  relaitve to the rocket. At the

same time , another ball is thrown in -x direction with a speed of

0.2ms^(-1)` from its right and relative to the rocket. the time in seconds

2ms− 1

ms− 1

https://dl.doubtnut.com/l/_wuEyqJrZi0MK
https://dl.doubtnut.com/l/_tBMu2zhhXanr


when the two balls hit each other is: 

Watch Video Solution

https://dl.doubtnut.com/l/_tBMu2zhhXanr

