
THE INDIAN COMMUNITY SCHOOL, KUWAIT 

Max. Marks: 70        Time Allowed: 3 hours 

No. of pages: 4 

PHYSICS (THEORY) 

General Instructions:- 

i. All questions are compulsory. 

ii. There is no overall choice. However, an internal choice has been provided in one 

question of two marks, one question of three marks and all three questions of 

five marks. You have to attempt only one of the choices in such questions.  

iii. Question numbers 1 to 5 are very short answer type questions, carrying one 

mark each. 

iv. Question numbers 6 to 10 are  short answer type questions, carrying two marks 

each. 

v. Question numbers 11 to 22 are also short answer type questions, carrying three 

marks each. 

vi. Question 23 carries four marks. It is a value based question. 

vii. Question numbers 24 to 26 are long answer type questions, carrying five marks 

each. 

SECTION-A 

1. Give two pairs of physical quantities, which have the same dimensional formula.      1 

2. A wheel is 0.60m in radius and is moving with a speed of 10m/s. Find the angular speed?   1 

3. How does the weight of a man standing in a lift changes, when the lift accelerates 

a)upwards b)downwards with an acceleration ‘a’?          1 

4. How does the KE of an object change if its momentum is doubled?       1 

5. Count the number of significant figures in the following quantities:- 

a) 3.005 b) 0.0066              1 

SECTION-B 

6. Prove that the coefficient of static friction is equal to the tangent of the angle of friction.     2 

7. Determine the value of n, so that the vectors 𝐴 = 2𝑖̂ + 4𝑗̂ − 𝑛�̂� 𝑎𝑛𝑑 �⃗⃗� = 3𝑖̂ − 4𝑗̂ − 2�̂� are 

perpendicular.                                                                                                                           2 

8. The potential energy of a particle (u) varies with distance (x) from a fixed origin as         

𝑢 =
𝐴√𝑥

𝑥+𝐵
 . Find the dimensions of [AB].           2 

9. Prove that the maximum horizontal range is four times the maximum height attained by the 

projectile when fired at an angle inclination so as to have maximum horizontal range.     2 

10. Identify the type of work done in the following cases by  

a) Tension of a string on an object in circular motion. 

b) Frictional force on a moving object. 

Give reason for your statement.            2 

 



OR 

State the laws of limiting friction. 

 

SECTION-C 

11. The diameter of a wire as measured by a Screw Gauge was found to be 1.33, 1.32, 1.38, 

1.31, 1.36cm. Calculate i) mean value of diameter ii) absolute error in individual 

measurements iii) mean absolute error iv) fractional error v) percentage error. Also express 

the result in terms of percentage error.        3 

12. An object travels at a steady speed of t1 , then decelerates uniformly for time t2 until it 

comes to rest. Sketch the following graphs for the motion:- 

a) displacement vs time 

b) velocity vs time 

c) acceleration vs time         3 

13. What are concurrent forces? Prove that under the action of three concurrent forces 

𝐹1
⃗⃗ ⃗⃗ , 𝐹2

⃗⃗ ⃗⃗  𝑎𝑛𝑑 𝐹3
⃗⃗ ⃗⃗ , a body will be in equilibrium if 𝐹1

⃗⃗ ⃗⃗ + 𝐹2
⃗⃗ ⃗⃗ + 𝐹3

⃗⃗ ⃗⃗ = 0.                                      3 

14. State and prove work energy theorem.       3 

15. A car of mass 2000kg is lifted up a distance of 30m by a crane in 1 minute. A second crane 

does the same job in 2 minutes. What is the power supplied by each crane? 

OR 

A water pumps out 2400kg of water per minute. a) If water is coming out with a velocity of 

3 m/s, what is the power of the pump? b) How much work is done, if the pump runs for 10 

hours?           3 

16. The terminal velocity of a steel ball (Vt) depends on the weight of the ball (W), coefficient 

of viscosity (η) and the radius of the ball (r). By the method of dimensions obtain an 

expression for terminal velocity. Given the dimensional formula of  η  is [M L-1T-1]        3 

17. What is meant by resolution of a vector? A force of 20N is inclined at 30° to the X axis.  

Calculate its X and Y components.                   3 

18. State Newton’s second law of motion and prove that impulse is equal to the change in 

momentum.           3 

19. Give reason. 

i) It is easy to catch a table tennis ball than a cricket ball, even when both are moving with 

the same velocity. 

ii) It is easier to pull a lawn mower than to push it.      3 

20. A massless rope is passed over a frictionless pulley. A monkey holds onto one end of the 

rope and a mirror having the same weight as the monkey, is attached to the other end of the 

rope at the monkey’s level. Can the monkey get away from his image seen in the mirror     

a) by climbing up the rope b) by climbing down the rope c) by releasing the rope? 3 

21. 𝑖̂ 𝑎𝑛𝑑 𝑗 ̂are unit vectors along x and y-axis respectively. Find the magnitude and direction of 

𝑖̂ + 𝑗̂ and 𝑖̂ − 𝑗̂.          3 

22. What are conservative and non-conservative forces? Give 1 example each.  3 

SECTION-D 



23. Two students Sabita and Sarita were assigned the project of finding the work done by two 

springs A and B of spring constants (kA>kB). Sabita made a theoretical study as well as 

verified experimentally, whereas Sarita couldn’t complete the project. 

 

a) Comment upon the qualities of Sabita  

b) In which spring is more work done, if 

    i) they are stretched by the same amount? 

   ii) they are stretched by the same force?       4 

SECTION-E 

24. a) A projectile is filled with velocity u making an angle 𝜃 with the horizontal. Show that its 

path is parabolic. Find the expression for time of flight and maximum height. 

b) A bullet fired at an angle of 30° with the horizontal hits the ground 3 km away. By 

adjusting its angle of projection can one hope to hit a target 5 km away?   5 

OR 

a)State parallelogram law of vector addition. Show that resultant of two vector 𝐴 𝑎𝑛𝑑 �⃗⃗� 

inclined at an angle 𝜃 is 𝑅 = √𝐴2 + 𝐵2 + 2𝐴𝐵𝐶𝑜𝑠𝜃 

b) Rain is falling vertically with a speed of 25 m/s. A cyclist is going at a speed of 10 m/s in 

the north to south direction. What is the speed of rain with respect to cyclist?  5 

25. a) State and prove principle of conservation of linear momentum on the basis of recoil of 

gun. 

b) A ball moving with a momentum of 15 kgm/s strikes against the wall at an angle of 30° 

and is reflected with the same momentum at the same angle. Calculate the impulse. 5 

OR 

a) Prove that Newton’s second law of motion is the real law of motion. 

b) A block of mass 0.8kg is dragged along a level surface at constant velocity by a hanging 

block of mass 0.2kg as shown in figure. Calculate the tension in the string and acceleration 

of the system.          5 

 
26. a) Prove that in an elastic collision in one dimension, the relative velocity of approach is 

equal to relative velocity of separation after collision.  

b)A ball of mass 0.1kg makes an elastic head on collision with a ball of an unknown mass, 

initially at rest. If the 0.1kg ball rebounds at one-third of its original speed, what is the mass 

of the other ball?          5 

OR 

 

 

 

 



 

 

 

 

a) A bob of mass M is suspended by a light string of length L is imparted a horizontal 

velocity VO at the lowest point A, such that it completes a semi-circular trajectory in the 

vertical plane with the string becoming slack only on reaching the topmost point C as 

shown in the diagram. Obtain an expression for:- i)VO  ii)the speeds at points B and C. 

 
b) Calculate the velocity of the bob of a simple pendulum and its mean position if it is able 

to rise to a vertical height of 10cm.(g=9.8m/s2)      5 

 


