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MOTION IN A PLANE 

1. A and B are two non-zero vector 

a) Define a vector (1) 

b) Find the angle between A & B if A + B = A – B (2) 

 

2. An object is project with velocity V at an angle q to the horizontal 

a) Obtain a mathematical expression for the range in the horizontal plane (2) 

b) What are the conditions to obtain max: : horizontal range (1) 

c) Find the max: height of the object when its path makes an angle of 30 
0 

with the horizontal (Velocity of 

projection = 8 m/s) (2) 

 

3. A boy throws a javelin at an angle of O with the horizontal with an initial velocity, ie. 

a. Path followed by the javelin is _____ (1) 

b. Give the vertical and horizontal components of velocity of projection. (2) 

c. Derive an equation of time of flight of the javelin. (2) 

d. Two bodies are projected from the same point at angles 300 and 450 with the horizontal. If the maximum 

heights reached by them are the same, find the ratio of their velocities of projection. (2) 

e) ‘For the javelin, the vertical and horizontal components of velocity are independent of each other’.  

Comment on the statement (1) 

 

4. Parallelogram law helps to find the magnitude and direction of the resultant of two vectors. 

 State the law(1) 

b) For two vectors A and B are acting at a point with an angle a between them. Find the magnitude and 

direction of resultant vector (3) 

c) What will be the magnitude and of the resultant when θ = 0 and when θ =180 (2) 

 

5. A stone is thrown upwards with a velocity U. 

a) What type of motion does the body make? (1) 

b) Draw the trajectory of stone (1) 

c) Derive on expression for time of flight of stone (2) 

d) At what angle of projection the stone moves the maximum horizontal distance (1) 

e) If the angle of projection of the stone is 30
0
. Find the horizontal range (1) 

 

6. A stone ties to the end of a string whirled in horizontal circle with constant speed. 

a. What is the direction of velocity of the stone? (½) 

b. Give the magnitude and direction of the acceleration of the stone (1 ½) 

c. Obtain the expression for acceleration (2) 

 

7. An object is projected with velocity U at an angle θ with the horizontal 

(a) What is the path of the motion of the body called? (1) 

(b) Obtain an expression for i) Time taken for its flight (1) 

ii) Maximum height achieved (1) 

iii) Maximum horizontal range (1) 

 

8. (a) For two vectors A and B are acting at a point with an angle α between them find the magnitude and 

direction of the resultant vector. (3) 

(b) What will be the angle between two vectors of equal magnitude for their resultant to have the same 

magnitude as one of the vectors? (1) 

 

9. The net acceleration of a particle in circular motion is always along the radius of the circle towards the 

centre. (a) Comment. 

(b)What is the relation between linear acceleration and angular acceleration (1). 
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(c)What is the velocity at the maximum height if a body is thrown with an initial velocity u.(1) 

(d) If the body is projected at an angle Ө what is the maximum range obtained.(2) 

 

 

10 . A bomb is released from a moving aircraft with the velocity 540km/h. 

(a) What type of motion is that of the bomb? (½ ) 

(b) Show mathematically that the path of the bomb is parabolic? (2)  

(c) Find the resultant velocity of the bomb 10 s after its drop. (1 ½) 

 

 

11. State whether TRUE or FALSE (4 X ½ =2) 

1. A /   A  = n 

2. The displacement of a stationary object is a zero vector. 

3. Uniform circular motion is not an accelerated motion. 

4. The S I unit of angular displacement is rad s
-2. 

 

 

12. A river flows steadily from east to west with a speed v. A man can swim in still water with a speed v. 

(a) If he swims from south to north, he does not reach the opposite destination. Why? (1 ½ score) 

(b) To reach the opposite direction, in what direction should he swim? (2 score) 

(c) In the above case, what is the speed attained by man? (2 score) 

 

 

13. The magnitudes of two vectors and are 12 units and 8 units, respectively. 

a. What are the largest and smallest possible values for the magnitude of the resultant vector?  

(1) 14.4 and 4;   (2) 12 and 8;   (3) 20 and 4;    (4) none of these. 1 

b. If vector is added to vector, the resultant vector has magnitude A –B when and are (1) perpendicular to 

each other; (2) oriented in the same direction ;(3) oriented in opposite directions;  

(4) none of these answers. 1 

c. Is it possible to add a vector quantity to a scalar quantity? 1 

 

 

14. a. What is the shape of the path of a projectile? 1 

b. As a projectile moves in its path, is there any point along the path where the velocity and acceleration 

vectors are (1) perpendicular to each other? (2) parallel to each other? 2 

c. A projectile is fired on Earth with some initial velocity. Another projectile is fired on the Moon with the 

same initial velocity. If air resistance is neglected, which projectile has the greater range? Which reaches the 

greater altitude? 1 (Note that the free-fall acceleration on the Moon is about1.6 m/s
2
.) 

 

15. Can a body moving with constant speed possess non-zero acceleration? Explain. (1) 

 

16. Two vectors of equal magnitudes have a resultant equal to either of them. Find the angle b/w them.(1½) 

 

17. Read each statement below carefully and state with reason and examples, if it is True or False. (21/2) 

A scalar quantity is one that 

a) is conserved in a process 

b) can never take negative values 

c) must be dimensionless 

d) does not vary from one point to another in space 

e) has the same value from observers with different orientations of axes. 
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18. Calculate the magnitude of the vectors OX and OY?  What law is applied here? (2+2=4) 

 
 

19. The motion of two bodies is given by X (t) = 6t+5 and X’ (t) = t+10.Calculate When and Where they 

met? (Distance is given in meters and time in seconds) Also calculate the relative velocity of first with 

respect to the second (1½+1½+1=4) 

4) Maximum Height of a projectile is given as H= 64(Sin260)/19.6. (Velocity is given in meter per second 

and time in seconds) Calculate 

(a) The Velocity of projection, (b) Angle of projection and (c) Acceleration due to gravity (1+1+1=3) 

 

20. Pick out the only vector quantity in the following list: 

Temperature, pressure, impulse, time, power, total path length, energy, gravitational potential, coefficient of 

friction, charge. (1) 

 

21. A body moves along the circumference of a circle 

(1)  What is the direction of the acceleration and velocity of the body (1) 

(2) Obtain an expression for the acceleration of the body (2) 

 

22. A boy throws a cricket ball with a velocity u at an angle θ with the horizontal. 

a. What is the path followed by the ball? 

b. At the highest point what are the vertical and horizontal components of velocity? 

c. Derive an expression for time of flight and horizontal range of the ball. (5) 

 

23. A body thrown with some initial velocity and after that the body moves under the influence of gravity alone. 

i) Name the motion and what is the velocity and acceleration of the body at the highest point. 2 

 

24. a)A football player kicks a ball at angle 37 degree to the horizontal with initial velocity 15 m/s. 

Assuming that the ball moves in vertical plane. 

i) Find time taken to reach the maximum height? 

ii) Maximum height reached. 

 

25. A frog saw an insect on the ground at a horizontal distance of 30cm from it. The frog can jump with 

a speed of 20 cm/s in any direction . It jumps with this initial speed and land on the insect. 

a. What is the type of motion made by the frog? 

b. Find the angle that frog's initial velocity makes with the horizontal. 

c. Find the minimum distance the insect have to keep from the frog that it can escape from the frog. (1+2+3)  

 

26. State with reasons, whether the following algebraic operations with scalars and vectors are meaningful 

a) Adding any scalars score 1 

b) Adding a scalar to a vector of same dimensions score 1 

c) Multiplying any vector by any scalar score 1 

d) Multiplying any two scalars score 1 

e) Multiplying any two vectors score 1 

 

27. A cricket ball is thrown at a speed of 28 m/s in a direction 30
0
 above the horizontal. Calculate 

a) The maximum height score 1 
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b) The time taken by the ball to return to the same level score 1 

c) The distance from the thrower to the point where the ball return to the same level score 2 

d). A cricketer can throw a ball to a maximum horizontal distance of 100m. How much high above the 

ground can the cricketer throw the same ball? (2) 

 

28. A stone is tied at the end of a string and a boy rotate in a horizontal circle with constant speed. 

a) Name the acceleration which is essential for keeping the stone in circular motion. ( 1) 

b) Derive the expression for the above acceleration. ( 2 ) 

c) The tangent at any point on the circular path gives the direction of _____ (1) 

 

29. The speed of a body is constant. Can it accelerate? Give one example? (Score 2) 

 

30. a. Prove that time of Flight T and the Horizontal Range R of a projectile are connected by the equation 

GT
2
=2R tanθ where θ is the angle of projection? (Score 3) 

b A bullet fired at an angle 30 degree with the horizontal, hit the ground 3km away .By adjusting its angle of 

projection can one hope to hit a target 5km away. Assume the muzzle speed to be fixed and neglect air  

resistance? (Score 4) 

 

31. 

 
 

32. An object is projected with velocity U at an angle α with the horizontal. 

(a)What is the shape of the trajectory? (1) 

(b)Show that there are two angles of projection for which the horizontal range is same. (3) 

 

33. When a particle moves on a circle at constant speed, it undergoes a uniform circular motion. 

(a)Is this motion, an accelerated motion? (1) 

(b)Derive an expression for centripetal force acting on the body. (3) 

 

34 Parallelogram law helps to find the magnitude and direction of the resultant of two forces. 

a) What will be the direction of the resultant when α =0 and when α is 180° (2) 

 

35. a) Which one of the following is greater, the angular velocity of the hour hand of a watch or the angular 

velocity of Earth around its own axis? (2) 

b) Define centripetal acceleration and derive the expression for the same (2) 

c) Show that the horizontal range of projectile for two angles of projection aand b is same when a+b = 90.(2) 

 

36. An electron of mass m moves with a uniform speed v around the nucleus,  

      along a circular path of radius r 

a. Derive an expression for the acceleration of the electron (2) 

b. A stone tied to the end of a string 80cm long is whirled in a horizontal circle with a constant speed. If the 

stone makes 14 revolutions in 25 second, what is the magnitude and acceleration of the stone? (2) 

c. If the string breaks suddenly what happens to the stone (1) 

 


