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MOTION IN A PLANE LEVEL 2 
SET 5 

 

Single Correct Answer Type 

1. Two particles of equal masses are revolving in circular paths of radii 𝑟1 and 𝑟2 respectively with the same 

speed. The ratio of their centripetal forces is 

 
a) 

𝑟2
𝑟1

 b) √
𝑟2
𝑟1

 c) (
𝑟1
𝑟2

)
2

 d) (
𝑟2
𝑟1

 )
2

 

2. A grass hopper finds that he can jump a maximum horizontal distance of 1 m. With what speed can be 

travel along the path if he speeds a negligible time on the ground 

 a) 9.8 ms−1 b) 4.42 ms−1 c) 2.21 ms−1 d) 3.13 ms−1 

3. A particle is kept at rest at the top of a sphere of diameter 42 𝑚. When disturbed slightly, it slides down. At 

what height ′ℎ′ from the bottom, the particle will leave the sphere 

 a) 14 𝑚 b) 28 𝑚 c) 35 𝑚 d) 7 𝑚 

4. In a bicycle the radius of rear wheel is twice the radius of front wheel. If 𝑟𝑓  and 𝑟𝑟  are the radius, 𝑣𝑓  and 𝑣𝑟  

are the speed of top most points of wheel, then  

 a) 𝑣𝑟 = 2𝑣𝑓 b) 𝑣𝑓 = 2𝑣𝑟 c) 𝑣𝑓 = 𝑣𝑟  d) 𝑣𝑓 > 𝑣𝑟  

5. A car is moving in a circular horizontal track of radius 10 𝑚 with a constant speed of 10 𝑚/𝑠𝑒𝑐. A plumb 

bob is suspended from the roof of the car by a light rigid rod of length 1.00 𝑚. The angle made by the rod 

with track  is 

 a) Zero b) 30° c) 45° d) 60° 

6. At the height 80 𝑚, an aeroplane is moving with 150 𝑚/𝑠. A bomb is dropped from it so as to hit a target. 

At what distance from the target should be bomb be dropped (Given 𝑔 = 10 𝑚/𝑠2) 

 a) 605.3 𝑚 b) 600 𝑚 c) 80 𝑚 d) 230 𝑚 

7. When a ceiling fan is switched off its angular velocity reduces to 50% while it makes 36 rotations. How 

many more rotation will it make before coming to rest (Assume uniform angular retardation) 

 a) 18 b) 12 c) 36 d) 48 

8. A particle moves with constant angular velocity in circular path of certain radius and is acted upon by a 

certain centripetal force 𝐹. If the angular velocity is doubled keeping radius the same, the new force will be 

 a) 2𝐹 b) 𝐹2 c) 4𝐹 d) 𝐹/2 

9. A body moving along a circular path of radius 𝑅 with velocity 𝑣, has centripetal acceleration 𝑎. If its 

velocity is made equal to 2𝑣, then its centripetal acceleration is 

 a) 4𝑎 b) 2𝑎 c) 
𝑎

4
 d) 

𝑎

2
 

10. The minimum velocity (in ms−1) with which a car driver must traverse a flat curve of radius of 150 m and 

coefficient of friction 0.6 to avoid skidding is 

 a) 60 b) 30 c) 15 d) 25 

11. A cart is moving horizontally along a straight line with constant speed30 ms−1. A projectile is to be fired 

from the moving cart in such a way that it will return to the cart has moved 80 m. At what speed (relative 

to the cart) must the projectile be fired? (Take 𝑔 = 10 ms−2) 

 
a) 10 ms−1 b) 10√8ms−1 c) 

40

3
ms−1 

d) None of the above 

12. A ball thrown by a boy is caught by another after 2 𝑠𝑒𝑐 some distance away in the same level. If the angle 

of projection is 30°, the velocity of projection is 

 a) 19.6 𝑚/𝑠 b) 9.8 𝑚/𝑠 c) 14.7 𝑚/𝑠 d) None of these 

13. The maximum velocity (in 𝑚𝑠−1) with which a car driver must traverse a flat curve of radius 150 𝑚 and 

coefficient of friction 0.6 to avoid skidding is 

 a) 60 b) 30 c) 15 d) 25 

14. A car is moving in a circular horizontal track of radius 10m with a constant speed of  10 ms−1. The angle 
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made by the rod with track is 

 a) Zero b) 30° c) 45° d) 60° 

15. An object of mass 2 𝑚 is projected with a speed of 100 ms−1 at angle θ = sin−1 (
3

5
) to the horizontal. At the 

highest point, the object breaks into pieces of same mass 𝑚 and the first one comes to rest. The distance 

between the point of projection and the point of landing of the bigger piece (in metre) is (given, 𝑔 =

10 ms−2) 

 a) 3840 b) 1280 c) 1440 d) 960 

16. On the centre of a frictionless table a small hole is made, through which a weightless string of length 2𝑙 is 

inserted. On the two ends of the string two balls of the same mass 𝑚 are attached. Arrangement is made in 

such a way that half of the string is on the table top and half is hanging below. The ball on the table top is 

made to move in  a circular path with a constant speed 𝑣. What is the centripetal acceleration of the 

moving ball 

 a) 𝑚𝑣𝑙 b) 𝑔 c) Zero d) 2𝑚𝑣𝑙 

17. A 2 𝑘𝑔 stone at the end of a string 1 𝑚 long is whirled in a vertical circle at a constant speed. The speed of 

the stone is 4 𝑚/𝑠𝑒𝑐. The tension in the string will be 52 𝑁, when the stone is 

 a) At the top of the circle b) At the bottom of the circle 

 c) Halfway down d) None of the above 

18. A body of mass √3 kg is suspended by a string from a rigid support. The body is pulled horizontally by a 

force 𝐹 until the string makes an angle of 30° with the vertical. The value o 𝐹 and tension in the string are 

 a) 19.6 N; 19.6 N b) 9.8 N; 9.8 N c) 9.8 N, 19.6 N d) 19.6 N, 9.8 N 

19. One end of a string of length 𝑙 is connected to a particle of mass 𝑚 and other to a small peg on a smooth 

horizontal table. If the particle moves in a circle with speed 𝑣, the net force on the particle (directed 

towards the centre) is 

 
a) 𝑇 b) 𝑇 −

𝑚𝑣2

𝑙
 c) 𝑇 +

𝑚𝑣2

𝑙
 

d) zero  

20. A projectile is thrown in the upward direction making an angle of 60° with the horizontal direction with 

velocity of147 ms−1. Then the time after which its inclination with the horizontal is 45°, is 

 a) 25 s b) 10.98 s c) 5.49 s d) 2.745 s 

21. A particle describes a horizontal circle in a conical funnel whose inner surface is smooth with speed of 

 0.5 𝑚/𝑠. What is the height of the plane of circle from vertex of the funnel 

 a) 0.25 𝑐𝑚 b) 2 𝑐𝑚 c) 4 𝑐𝑚 d) 2.5 𝑐𝑚 

22. A projectile is projected with 𝑎 speed 𝑢 making an angle 2𝜃 with the horizontal. What is the speed when 

its direction of motion makes  an angle θ with the horizontal 

 a) (𝑢 cos 2𝜃)/2 b) 𝑢 cos 𝜃 c) 𝑢(2 cos 𝜃 − sec 𝜃) d) 𝑢(cos 𝜃 − sec 𝜃) 

23. For motion in a plane with constant acceleration a⃗ , initial velocity v⃗ 0 and final velocity v⃗  after time 𝑡, we 

have 

 a) v⃗ . (v⃗ − a⃗ 𝑡) = v⃗ 0. (v⃗ 0 + a⃗ 𝑡) b) v⃗ . v⃗ 0 = a𝑡2 

 c) v⃗ . v⃗ 0 = v⃗ . v⃗ 0𝑡 d) v⃗ 0. v⃗ 0 = a⃗ . v⃗ 0𝑡 

24. The average acceleration vector for a particle having a uniform circular motion is 

 a) A constant vector of magnitude 𝑣2/𝑟 

 b) A vector of magnitude 𝑣2/𝑟 directed normal to the plane of the given uniform circular motion 

 c) Equal to the instantaneous acceleration vector at the start of the motion 

 d) A null vector 

25. An aeroplane is flying with a uniform speed of 100 𝑚/𝑠 along a circular path of radius 100 𝑚. the angular 

speed of the aeroplane will be 

 a) 1 𝑟𝑎𝑑/𝑠𝑒𝑐 b) 2 𝑟𝑎𝑑/𝑠𝑒𝑐 c) 3 𝑟𝑎𝑑/𝑠𝑒𝑐 d) 4 𝑟𝑎𝑑/𝑠𝑒𝑐 

26. An arrow is shot into air. Its range is 200 𝑚 and its time of flight is 5𝑠. If 𝑔 = 10𝑚/𝑠2, then the horizontal 

component of velocity of the arrow is 

 a) 12.5 𝑚/𝑠 b) 25 𝑚/𝑠 c) 31.25 𝑚/𝑠 d) 40 𝑚/𝑠 

27. The resultant of a system of forces shown in figure is a force of 10 N parallel to given forces through 𝑅, 
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where 𝑃𝑅 equals 

 
 a) (2/5)𝑅  𝑄 b) (3/5)𝑅  𝑄 c) (2/3)𝑅  𝑄 d) (1/2)𝑅  𝑄 

28. Two particles A and B are projected with same speed so that ratio of their maximum heights reached is 

3:1. If the speed of A  is doubled without altering other parameters, the ratio of horizontal ranges attained 

by A and B is 

 a) 1:1 b) 2:1 c) 4:1 d) 3:2 

29. A monkey can jump a maximum horizontal distance of 20 m. Then the velocity of the monkey is 

 a) 10 ms−1 b) 14 ms−1 c) 20 ms−1 d) 24 ms−1 

30. A body can throw a stone up to a maximum height of 10𝑚. The maximum horizontal distance that the boy 

can throw the same stone up to will be 

 a) 20√2𝑚 b) 10𝑚 c) 10√2𝑚 d) 20𝑚 

31. Given P⃗⃗ ∙ Q⃗⃗ = 0, then    |P⃗⃗ × Q⃗⃗ | is 

 a) |P⃗⃗ ||Q⃗⃗ | b) Zero c) 1 d) √𝑃𝑄 

32. An object is being weighed on a spring balance moving around a curve of radius 100 m at a speed 7 ms−1. 

The object has a weight of 60 kg-wt. The reading registered on the spring balance would be 

 a) 60.075 kg-wt b) 60.125 kg-wt c) 60.175 kg-wt d) 60.225 kg-wt 

33. Two projectiles 𝐴 and 𝐵 are thrown with velocities 𝑣 and 
𝑣

2
 respectively. They have the same range. If 𝐵 is 

thrown at an angle of 15° to the horizontal, a must have been thrown at an angle 

 
a) sin−1 (

1

16
) b) sin−1 (

1

4
) c) 2 sin−1 (

1

4
) d) 

1

2
sin−1 (

1

8
) 

34. An electric fan has blades of length 30 𝑐𝑚 as measured from the axis of rotation. If the fan is rotating at 

1200 𝑟. 𝑝.𝑚.The acceleration of a point on the tip of the blade is about 

 a) 1600 𝑚/ sec2   b) 4740 𝑚/ sec2   c) 2370 𝑚/ sec2   d) 5055 𝑚/ sec2   

35. If the angle of projection of a projectile is 30°, then how many times the horizontal range is larger than the 

maximum height? 

 a) 2 b) 3 c) 3√4 d) 4√3 

36. A scooter is going round a circular road of radius 100 𝑚 at a speed of 10 𝑚/𝑠. The angular speed of the 

scooter will be 

 a) 0.01 𝑟𝑎𝑑/𝑠 b) 0.1 𝑟𝑎𝑑/𝑠 c) 1 𝑟𝑎𝑑/𝑠 d) 10 𝑟𝑎𝑑/𝑠 

37. An aeroplane is flying horizontally with a velocity of 600 km/h and at a height of 1960 m. When it is 

vertically above a point A on the ground a bomb is released from it. The bomb strikes the ground at point 

B. The distance AB  is  

 a) 1200 m b) 0.33 km c) 333.3 km d) 3.33 km 

38 The vector which can give unit vector along 𝑥-axis with A⃗⃗ = 2î − 4ĵ + 7k̂, B⃗⃗ = 7î + 2ĵ − 5k̂  and C⃗ = −4î +

7ĵ + 3k̂ is 

 a) 4î + 5ĵ + 5k̂ b) −5î − 5ĵ + 5k̂ c) −4î − 5ĵ − 5k̂ d) 4î − 5ĵ + 5k̂ 

39. Given that 𝐴 and 𝐵 are greater than 1. The magnitude of (A⃗⃗ × B⃗⃗ ) can not be 

 a) equal to 𝐴𝐵 b) less than 𝐴𝐵 c) more than 𝐴𝐵 d) equal to 𝐴/𝐵 

40. Given R⃗⃗ = A⃗⃗ + B⃗⃗  and R = A = B. The angle between A⃗⃗  and B⃗⃗  ⃗ is 

 a) 60° b) 90° c) 120° d) 180° 

41. A body of mass 1 𝑘𝑔 tied to one end of string is revolved in a horizontal circle of radius 0.1 𝑚 with a speed 

of 3 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛/𝑠𝑒𝑐, assuming the effect of gravity is negligible, then linear velocity, acceleration and 

tension in the string will be 

 a) 1.88 𝑚/𝑠, 35.5𝑚/𝑠2, 35.5 𝑁 b) 2.88 𝑚/𝑠, 45.5𝑚/𝑠2, 45.5 𝑁 

 c) 3.88 𝑚/𝑠, 55.5𝑚/𝑠2, 55.5 𝑁 d) None of these 
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42. A body of mass 𝑚 is moving in a circle of radius 𝑟 with a constant speed 𝑣. The force on the body is 
𝑚𝑣2

𝑟
 and 

is directed towards the centre. What is the work done by this force in moving the body over half the 

circumference of the circle 

 
a) 

𝑚𝑣2

𝑟
× 𝜋𝑟 

b) Zero 
c) 

𝑚𝑣2

𝑟2
 d) 

𝜋𝑟2

𝑚𝑣2
 

43. A particle describes a horizontal circle in a conical funnel whose inner surface is smooth with speed of 

0.5 ms−1. What is the height of the plane of circle from vertex of the funnel? 

 a) 0.25 cm b) 2 cm c) 4 cm d) 2.5 cm 

44. A stone of mass 𝑚 is tied to a string and is moved in a vertical circle of radius 𝑟 making 𝑛 revolutions per 

𝑚𝑖𝑛𝑢𝑡𝑒. The total tension in the string when the stone is at its lowest point is 

 a) 𝑚𝑔 b) 𝑚(𝑔 + 𝜋𝑛𝑟2) 

 c) 𝑚(𝑔 + 𝜋𝑛𝑟) d) 𝑚{𝑔 + (𝜋2 𝑛2 𝑟)/900} 

45. The resultant of two vectors of magnitudes 2𝐴 and √2𝐴 acting at an angle θ is √10𝐴. The correct value of θ 

is 

 a) 30° b) 45° c) 60° d) 90° 

46. A projectile fired with initial velocity 𝑢 at some angle 𝜃 has a range 𝑅. If the initial velocity be doubled at 

the same angle off projection, then the range will be 

 a) 2𝑅 b) 𝑅/2 c) 𝑅 d) 4𝑅 

47 A helicopter is flying horizontally at an altitude of 2 km with a speed of 100 ms−1 . A packet is dropped 

from it. The horizontal distance between the point where the packet is dropped and the point where it hits 

the ground is (g = 10 ms−2) 

 a) 2 km b) 0.2 km c) 20 km d) 4 km 

48 A bullet is fired with a velocity 𝑢 making an angle of 60° with the horizontal plane. The horizontal 

component of the velocity of the bullet when it reaches the maximum height is 

 
a) 𝑢 b) 0 c) 

√3𝑢

2
 d) 𝑢/2 

49. A body of mass 0.4 𝑘𝑔 is whirled in a vertical circle making 2 𝑟𝑒𝑣/𝑠𝑒𝑐. If  the radius of the circle is 2 𝑚, 

then tension in the string when the body is at the top of the circle, is 

 a) 41.56 𝑁 b) 89.86 𝑁 c) 109.86 𝑁 d) 115.86 𝑁 

50. A stone is tied to one end of a string 50 𝑐𝑚 long is whirled in a horizontal circle with a constant speed. If 

the stone makes 10 revolutions in 20 𝑠, what is the magnitude of acceleration of the stone 

 a) 493 𝑐𝑚/𝑠2 b) 720 𝑐𝑚/𝑠2 c) 860 𝑐𝑚/𝑠2 d) 990 𝑐𝑚/𝑠2 

 

 


