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MOTION IN A PLANE LEVEL 2 
SET 1 

 

Single Correct Answer Type 

1. A ball rolls of the top of stair-way with a horizontal velocity of magnitude 1.8 ms−1. The steps are 0.20 m 

high and 0.20 m wide. Which step will the ball hit first?  

 a) First  b) Second c) Third d) Fourth  

2. A stone of mass 1 kg tied to a light inextensible string of length 𝐿 =
10

3
 is whirling in a circular path of 

radius 𝐿 in vertical plane. If the ratio of the maximum tension to the minimum tension in the string is 4. 

What is the speed of stone at the highest point of the circle? (Taking g = 10ms−2) 

 a) 10 ms−1 b) 5√2 ms−1 c) 10√3 ms−1 d) 20 ms−1 

3. When a projectile is projected at a certain angle with the horizontal, its horizontal range is 𝑅 and time of 

flight is 𝑇1. When the same projectile is throwing with the same speed at some other angle with the 

horizontal, its horizontal range is 𝑅 and time of flight is 𝑇2 . The product of 𝑇1 and 𝑇2 is 

 
a) 

𝑅

g
 b) 

2𝑅

g
 c) 

3𝑅

g
 d) 

4𝑅

g
 

4. If a person can throw a stone to maximum height of ℎ metre vertically, then the maximum distance 

through which it can be thrown horizontally by the same person is 

 
a) 

ℎ

2
 b) ℎ c) 2ℎ d) 3ℎ 

5. The angle of projection at which the horizontal range and maximum height of projectile are equal is 

 a) 45° b) 𝜃 = tan−1(0.25) 

 c) 𝜃 = tan−1 4 or (𝜃 = 76°) d) 60° 

6. Two projectile are thrown with the same initial velocity at angles α and (90° − α) with the horizontal. The 

maximum heights attained by them are ℎ1 and ℎ2 respectively. Then 
ℎ1

ℎ2
 is equal to 

 a) sin2 α b) cos2 α c) tan2 α d) 1 

7. A small particle of mass 𝑚 is projected at an angle 𝜃 with the 𝑥-axis with an initial velocity 𝑣0 in the 𝑥-𝑦 

plane as shown in the figure. At a time 𝑡 <
𝑣0 sin θ

𝑔
, the angular momentum of the particle is 

 
 

a) −𝑚𝑔𝑣0𝑡
2 cos θ 𝐣̂̇ b) 𝑚𝑔𝑣0𝑡 cos θ 𝐤̂  c) −

1

2
𝑚𝑔𝑣0𝑡

2 cos θ 𝐤̂ d) 
1

2
𝑚𝑔𝑣0𝑡

2 cos θ 𝐢̂̇ 

8. A body is thrown upward from the earth surface with velocity 5 𝑚/𝑠 and from a planet surface with 

velocity 3 𝑚/𝑠. Both follow the same path. What is the projectile acceleration due to gravity on the planet 

 a) 2 𝑚/𝑠2 b) 3.5 𝑚/𝑠2 c) 4 𝑚/𝑠2 d) 5 𝑚/𝑠2 

9. A car is moving on a circular path and takes a turn. If 𝑅1 and 𝑅2 be the reactions on the inner and outer 

wheels respectively, then 

 a) 𝑅1 = 𝑅2 b) 𝑅1 < 𝑅2 c) 𝑅1 > 𝑅2 d) 𝑅1 ≥ 𝑅2 

10. A particle does uniform circular motion in a horizontal plane. The radius of the circle is 20 𝑐𝑚. The 

centripetal force acting on the particle is 10 𝑁. It’s kinetic energy is 

 a) 0.1 𝐽 b) 0.2 𝐽 c) 2.0 𝐽 d) 1.0 𝐽 

11. A projectile is thrown at angle β with vertical. It reaches a maximum height 𝐻. The time taken to reach the 
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highest point of its path is 

 
a) √

𝐻

g
 b) √

2𝐻

g
 c) √

𝐻

2g
 d) √

2𝐻

g cos β
 

12. The resultant of two vectors A⃗⃗  and B⃗⃗  is perpendicular to the vector A⃗⃗  and its magnitude is equal to half of 

the magnitude of vector B⃗⃗ . Then the angle between A⃗⃗  and B⃗⃗  is 

 a) 30° b) 45° c) 150° d) 120° 

13. (P⃗⃗ + Q⃗⃗ ) is a unit vector along 𝑋-axis. If   P⃗⃗ = î − ĵ + k̂, then what value is Q⃗⃗ ? 

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

14. For a projection, (range)2 is 48 times of (maximum height)2 obtained. Find angle projection. 

 a) 60° b) 30° c) 45° d) 75° 

15. The area of parallelogram formed from the vectors A⃗⃗ = î − 2ĵ + 3k̂ and B⃗⃗ = 3î − 2ĵ + k̂ as adjacent sides is  

 a) 8√3 units b) 64 units c) 32 units d) 4√6 units 

16. What happens to the centripetal acceleration of a particle, when its speed is doubled and angular velocity 

is halved? 

 a) Doubled b) Halved 

 c) Remains unchanged d) Becomes 4 times 

17. An object is projected so that its horizontal range 𝑅 is maximum. If the maximum height attained by the 

object is 𝐻, then the ratio of 𝑅/𝐻 is 

 a) 4 
b) 

1

4
 

c) 2 
d) 

1

2
 

18. A cricketer can throw a ball to a maximum horizontal distance of 100 𝑚. The speed with which he throws 

the ball is (to the nearest integer) 

 a) 30 𝑚𝑠−1 b) 42 𝑚𝑠−1 c) 32 𝑚𝑠−1 d) 35 𝑚𝑠−1 

19. A particle undergoes uniform circular motion. About which point on the plane of the circle, will the 

angular momentum of the particle remain conserved? 

 a) center of the circle  b) on the circumference of the circle  

 c) inside the circle  d) outside the circle  

20. The 𝑥 and 𝑦 components of a force are 2 N and −3N. The force is 

 a) 2î − 3ĵ b) 2î + 3ĵ c) −2î − 3ĵ d) 3î + 2ĵ 

21. As per given future to complete the circular loop what should be the radius if initial height is 5 𝑚 

 
 a) 4 𝑚 b) 3 𝑚 c) 2.5 𝑚 d) 2 𝑚 

22. A body of mass 1 kg thrown with a velocity of 10 ms−1 at an angle of 60° with the horizontal. Its 

momentum at the highest point is 

 a) 2 kg ms−1 b) 3 kg ms−1 c) 4 kg ms−1 d) 5 kg ms−1 

23. A ball is projected with velocity 𝑢 at an angle α with horizontal plane. Its speed when it makes an angle β 

with the horizontal is 

 
a) 𝑢 cos α b) 

𝑢

cos β
 c) 𝑢 cos α cos β d) 

𝑢 cos α

cos β
 

24. A curved road of 50 m radius is banked at correct angle for a given speed. If the speed is to be doubled 

keeping the same banking angle, the radius of curvature of the road should be changed to 

 a) 25 m b) 100 m c) 150 m d) 200 m 

25. A wheel rotates with a constant angular velocity of 300 rpm. The angle through which the wheel rotates in 

one second is 

 a) 𝜋 rad b) 5 𝜋 rad c) 10 𝜋 rad d) 20 𝜋 rad 

  

h = 5 m 
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26. An object of mass 5 kg is whirled round in a vertical circle of radius 2 m with a constant speed of 6 ms−1. 

The maximum tension in the string is 

 a) 152 N b) 139 N c) 121 N d) 103 N 

  

27. A car wheel is rotated to uniform angular acceleration about its axis. Initially its angular velocity is zero. It 

rotates through an angle θ1 in the first 2 s , in the next 2 s, it rotates through an additional angle θ2, the 

ratio of  
θ2

θ1
  is 

 a) 1 b) 2 c) 3 d) 5 

28. What is the angle between î + ĵ + k̂ and î 

 a) 0° b) 𝜋/6 c) 𝜋/3 d) None of these 

29. A body moves along a circular path of radius 10 m and the coefficient of friction is 0.5. What should be its 

angular speed in rad s−1, if it is not to slip from the surface? (𝑔 = 9.8 ms−2) 

 a) 5 b) 10 c) 0.1 d) 0.7 

30. An object is projected at an angle of 45° with the horizontal. The horizontal range and maximum height 

reached will be in the ratio  

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

31. A body is projected with speed 𝑣 ms−1 at angle θ. The kinetic energy at the highest point is half of the 

initial kinetic energy. The value of θ is 

 a) 30° b) 45° c) 60° d) 90° 

32. The range of particle when launched at an angle 15°  with the horizontal is 1.5 km. What is the range of 

projectile when launched at an angle of 45° to the horizontal? 

 a) 3.0 km b) 1.5 km c) 6.0 km d) 0.75 km 

33. A car of mass 1000 kg negotiates a banked curve of radius 90 𝑚 on a frictionless road. If the banking angle 

is 45°, the speed of the car is 

 a) 20𝑚𝑠−1 b) 30𝑚𝑠−1 c) 5𝑚𝑠−1 d) 10𝑚𝑠−1 

34. What is the unit vector along  î + ĵ? 

 
a) 

î + ĵ

√2
 b) √2(î + ĵ) c) î + ĵ d) k̂ 

35. A particle moves in a circle of radius 5 𝑐𝑚 with constant speed and time period 0.2 𝜋𝑠. The acceleration of 

the particle is 

 a) 5 𝑚/𝑠2 b) 15 𝑚/𝑠2 c) 25 𝑚/𝑠2 d) 36 𝑚/𝑠2 

36. The maximum range of a gun on horizontal terrain is 16 𝑘𝑚. If 𝑔 = 10 𝑚/𝑠2 . What must be the muzzle 

velocity of the shell 

 a) 200 𝑚/𝑠 b) 400 𝑚/𝑠 c) 100 𝑚/𝑠 d) 50 𝑚/𝑠 

37. Three vectors  A⃗⃗ , B⃗⃗  and  C⃗  satisfy the relation  A⃗⃗ ∙  B⃗⃗ = 0 and A⃗⃗ ∙  C⃗ = 0. If   B⃗⃗  and C⃗  are not lying in the same 

plane then A⃗⃗  is parallel to 

 a) B⃗⃗  b) C⃗  c) B⃗⃗ × C⃗  d) B⃗⃗ ∙ C⃗  

38. Two cars of masses 𝑚1 and 𝑚2 are moving in circles of radii 𝑟1 and 𝑟2 respectively. Their speeds are such 

that they make complete circles in the same time 𝑡. The ratio of their centripetal acceleration is 

 a) 𝑚1𝑟1 ∶ 𝑚2𝑟2 b) 𝑚1 ∶ 𝑚2 c) 𝑟1: 𝑟2 d) 1 ∶ 1 

39. Two particles are projected simultaneously in the same vertical plane, from the same point, both with 

different speeds and at different angles with horizontal. The path followed by one, as seed by the other, is 

 a) A vertical line 

 b) A parabola 

 c) A hyperbola 

 d) A straight line making a constant angle (≠ 90°) with the horizontal 
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40. The simple sum of two co-initial vectors is 10 units. Their vector sum is 8 units. The resultant of the 

vectors is perpendicular to the smaller vector. The magnitudes of the two vectors are 

 a) 2 units and 14 units 

 b) 4 units and 12 units 

 c) 6 units and 10 units 

 d) 8 units and 8 units 

41. The resultant of two forces at right angle is 5N. When the angle between them is 120°, the resultant is √13. 

Then the force are 

 a) √12N, √13N b) √20N, √5N c) 3 N, 4 N d) √40N, √15N 

42. Two bodies of mass 10 kg and 5 kg moving in concentric orbits of radii 𝑅 and 𝑟 such that their periods are 

the same. Then the ratio between their centripetal acceleration is 

 a) 𝑅/𝑟 b) 𝑟/𝑅 c) 𝑅2/𝑟2 d) 𝑟2/𝑅2 

43. A body is projected horizontally with speed 20 ms−1 . The approximate displacement of the body after 5 s 

is 

 a) 80 m b) 120 m c) 160 m d) 320 m 

44. A particle moves along a circle of radius (
20

𝜋
) m with constant tangential acceleration. If the velocity of the 

particle is 80 ms−1, at the end of seconds revolution after motion has begun, the tangential acceleration is 

 a) 40 ms−2 b) 640 π ms−2 c) 1609 π ms−2 d) 40 π ms−2 

45. A projectile is thrown at angle β with vertical. It reaches a maximum height H. The time taken to reach the 

highest point of its path is 

 
a) √

𝐻

𝑔
 b) √

2𝐻

𝑔
 c) √

𝐻

2𝑔
 d) √

𝐻

𝑔 cos β
 

46. An object of mass 10 kg is whirled round a horizontal circle of radius 4 m by a revolving string inclined 

30°  to the vertical. If the uniform speed of the object is 5 ms−1, the tension in the string (approximately) is 

 a) 720 N b) 960 N c) 114 N d) 125 N 

47. A body crosses the topmost point of a vertical circle with critical speed. What will be its acceleration when 

the string is horizontal? 

 a) g b) 2 g c) 3 g d) 6 g  

48. The magnitude of the 𝑋 and 𝑌 components of A⃗⃗  are 7 and 6. Also the magnitudes of 𝑋 and 𝑌 components of 

A⃗⃗ + B⃗⃗  are 11 and 9 respectively. What is the magnitude of B⃗⃗ ? 

 a)  5 b) 6 c) 8 d) 9 

49. A car is moving with speed 30 𝑚/𝑠𝑒𝑐 on a circular path of radius 500 𝑚. Its speed is increasing at the rate 

of 2𝑚/ sec2  , What is the acceleration of the car 

 a) 2𝑚/ sec2   b) 2.7𝑚/ sec2   c) 1.8𝑚/ sec2   d) 9.8𝑚/ sec2   

50. A car is moving on a circular level road of radius of curvature 300 m. If the coefficient of friction is 0.3 and 

acceleration due to gravity 10 ms−2, the maximum speed the car can have is (in km h−1) 

 a) 30 b) 81 c) 108 d) 162 

 a) 𝑇0 b) 𝑇0/2 c) 4𝑇0 d) 8𝑇0 

 c) 𝑥 = 3𝑦2 + 5 d) Can not be found from above data 

 

 


