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                               ST. MARGARET SR. SEC. SCHOOL 

SAMPLE PAPER 2024-25 

PHYSICS (042) 

CLASS XI 

Time: 3Hrs                                                                                               M.M: 70 

 
 General Instructions:  

(1) There are 33 questions in all. All questions are compulsory.  
(2) This question paper has five sections: Section A, Section B, Section C, Section D and 

Section E.  
(3) All the sections are compulsory.  
(4) Section A contains sixteen questions, twelve MCQ and four Assertion-Reasoning based of 

1 mark each, Section B contains five questions of two marks each, Section C contains 
seven questions of three marks each, Section D contains two case study based questions 

of four marks each and Section E contains three long answer questions of five marks 
each. 

(5) Use of calculators is not allowed.  

 
SECTION- A 

1 Which of the following quantity does not have any dimensions? 
(a) Bulk Modulus                                          (b) Power 
(c) Strain                                                     (d) Torque 

1 

2 
If force(F), velocity(V) and time(T) are taken as fundamental units, then the 

dimensions of mass are 
(a) [𝐹1𝑉1𝑇−2]             (b) [𝐹1𝑉−1𝑇−1]           (c) [𝐹1𝑉−1𝑇1]                (d) [𝐹1𝑉1𝑇−1]              

1 

3 A block of mass 10 kg is kept on a rough inclined plane as shown in the 

figure. A force of 3 N is applied on the block. The coefficient of static friction 
between the plane and the block is 0.6. What should be the minimum value 
of force P, such that the block does not move downward? 

 
a) 32 N       b) 25N   c) 23N   d)18N 
 

1 

4 The figure shows a horizontal force �⃗� acting on a block of mass M on an inclined plane (angle ). 

What is the normal reaction on the block?  

 

1 
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a) 𝑚𝑔 sin 𝜃 + 𝐹 cos 𝜃 
b) 𝑚𝑔 sin 𝜃 − 𝐹 cos 𝜃 

c) 𝒎𝒈 𝐜𝐨𝐬 𝜽 + 𝑭 𝐬𝐢𝐧 𝜽 
d) 𝑚𝑔 cos 𝜃 − 𝐹 sin 𝜃 

 

5 The number of significant figures in 0.008010 is:  
(a) 3                         (b) 4                       (c) 5                  (d) 6 

1 

6 The motion of a particle is described by the equation 𝒖 = 𝒂𝒕. The distance 

travelled by the particle in the first 4 sec is 

(a) 4a                   (b) 12a                     (c) 6a                (d) 8a 

1 

7 Which one of the following statements is incorrect?  
a) Rolling friction is smaller than sliding friction 

b) Coefficient of sliding friction has dimensions of length 
c) Frictional force opposes the relative motion 
d) Limiting value of state friction is directly proportional to normal 

reaction. 
 

1 

8 The relation between time t and distance x is 𝒕 = 𝒂𝒙𝟐 + 𝒃𝒙, where a and b are 

constants. The acceleration is 

(a) −2𝑎𝑏𝑣2                    ( b) −2𝑏𝑣3              (c) −2𝑎𝑣3            (d) −2𝑎𝑣2 

1 

9 
A car of mass m moving towards east with a constant velocity v. If after some time car takes a 

turn towards north and continues to move with same speed, find change in magnitude of 

momentum of the car.  

        (a) Zero                   (b)  2mv                       (c) 3mv                      (d)√𝟐 mv 

 

1 

10 An object moving with a speed of 6.25 m/s, is decelerated at a rate given by 
𝒅𝒗

𝒅𝒕
= −𝟐. 𝟓√𝒗 

Where v is the instantaneous velocity speed. The time taken by the object, 
to come to rest, would be 

a) 1 sec                   b) 2 sec                     c) 4 sec                     d) 8 sec 
 

1 

11 Two vectors are perpendicular if 

a) �̂� . �̂� = 1                  b) �̂�  × �̂� = 0               c) �̂� . �̂� = 0             d) �̂�  × �̂� = 𝐴𝐵                             

1 

12 Two bodies are projected with the same velocity. If one is projected at an 
angle of 30° and the other at 60° to the horizontal, then ratio of maximum 

heights reached is 
a) 3:1                       b) 1:2                      c) 1:3                                 d) 2:1 
 

1 

For Questions 13 to 16, two statements are given –one labelled Assertion (A) and 
other labelled Reason (R). Select the correct answer to these questions from the 

options as given below.  
a) If both Assertion and Reason are true and Reason is correct explanation of 
Assertion.  

b) If both Assertion and Reason are true but Reason is not the correct explanation 
of Assertion.  

c) If Assertion is true but Reason is false.  
d) If both Assertion and Reason are false.  
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13. Assertion: The equation of motion in scalar form can be applied only if acceleration is 
along the direction. 
Reason: If the acceleration of a body is constant then its motion is known as uniform 

motion 

1 

14 Assertion: a table cloth can be pulled from a table without disloading the clothes. 

Reason: To every action, there is an equal and opposite reaction  

1 

15. Assertion: The comets do not obey Kepler’s laws of planetary motion  
Reason: The comets do not have elliptical orbits. 

1 

16. Assertion: Angle of repose is equal to coefficient of limiting friction. 
Reason: When the body is just at the point of motion, the force of friction in this 

stage is called as limiting friction. 
 

1 

SECTION-B 
 

17. For any two vectors 𝐴 and �⃗⃗�, prove that 

(𝐴 × �⃗⃗�) = 𝐴2𝐵2 − (𝐴. �⃗⃗�)2 

2 

18. A body of mass 0.5kg travels in a straight line with velocity 𝒗 = 𝒂𝒙𝟑/𝟐 where =
5𝑚−1/2𝑠−1 . what is the work done by the net force during its displacement from 
𝑥 = 0 𝑡𝑜 𝑥 = 4𝑚. 
 

2 

19. A mass of 6 kg is suspended be a rope of length 2m from a ceiling. A force of 50N in 
the horizontal direction is applied at the midpoint of the rope as shown in the figure. 

What is the angle rope makes with the vertical in equilibrium? Take g=9.8 m/s2. 
Neglect the mass of the rope. 

 

 

2 

20. The distance travelled by a particle in time t is given be 𝑠 = (5𝑚𝑠−2)𝑡2. Find  
a) The average speed of the particle during the time 0 to 5.0 s and 

b) The instantaneous speed at t=5.0 s 
 

2 

21. The volume of a liquid flowing out per second of a pipe of length l and radius r is 

written by a student is     𝑽 =
𝝅𝑷𝒓𝟐

𝟖𝜼
   

where P is pressure difference between the two ends of the pipe and η is coefficient of 

viscosity of the liquid having dimensional formula [ML-1T-1] Check whether the 
equation is dimensionally correct. 

 

2 

SECTION-C 

22. Two bodies of masses 10 kg and 20 kg respectively kept on a smooth, horizontal 3 
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surface are tied to the ends of a light string. A horizontal force F = 600N is applied to 
(i) B  (ii) A along the direction of string. What is the acceleration of the system 
tension in the string in each case? 

OR 
A motorboat is racing towards north at 25km/h and the water current in that region is 

10km/h in the direction of 60° east of south. Find the resultant velocity of boat 
 

23. What is the maximum value of the force F such that the block shown in the 

arrangement does not move 

 

3 

24. In the arrangement shown in the figure (b). Show that the tension in the string 
between masses m2 and m3 is 

𝑇 =
2𝑚1𝑚3𝑔

𝑚1 + 𝑚2 + 𝑚3
 

 

 

3 

25. What is the acceleration of the block and the trolley system shown in figure, if the coefficient of kinetic 

friction between the trolley and the surface is 0.04? What is the tension in the string? Take g = 9.8 m/s2 

. 

 

3 

26. A ball is thrown vertically upwards with a velocity of 20 m/s from the top of a 

multistory building. The height of the point from where the ball is thrown is 25m from 
the ground. (i) How high will the ball rise? (ii) How long will it be before the ball hits 
the ground? 

 

3 

27. A gas bubble, from an explosion under water, oscillates with a period T proportional to 

𝑷𝒂, 𝒅𝒃𝑬𝒄 where P is the static pressure, d is the density of water and E is the total 

energy of the explosion. Find the values of a, b and c. 

 

3 

28. The spring shown in figure has a force constant of 24 N/m. The mass of the block 
attached to the spring is 4 kg. Initially the block is at rest  and spring is unstretched. 

3 
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The horizontal surface is frictionless. If a constant horizontal force of 10N is applied on 
the block, then what is the speed of the block when it has been moved through a 
distance of 0.5m? 

 
 

 

SECTION-D 

29. To drive a nail into a wooden block, we blow a hammer on the nail. When a ball hits a 

wall, it bounces back. In both of these examples, a large force acts for a very short 
duration producing a finite change in momentum of the body. Here it is difficult to 

measure force and time separately. The product of the force and time that produces a 
finite change of momentum is called impulse. 

(i) A particle is moving in a circle with uniform speed 𝒗. In moving from a 

point to another diametrically opposite point,  

(a) the momentum changes by 𝑚𝑣             (b) the momentum changes by 2mv                

(c) the kinetic energy changes by 
1

2
𝑚𝑣2       (d) the kinetic energy changes by 𝑚𝑣2 

(ii) A ball strikes a bat with velocity 𝒗. The ball has mass m and after striking 

it retraces its path. What is the impulse imparted by the bat? 

(a) 3𝑚𝑣                     (b) 𝑚𝑣                   (c) 𝑧𝑒𝑟𝑜                         (d) 2𝑚𝑣 

(iii) Dimensions of impulse are same as that of  
(a) force                (b) momentum    (c) energy                 (d) acceleration  

(iv) A player caught a cricket ball of mass 150kg moving at a rate of 20 m/s. 

If the ball catching process is completed in 0.1 s, the force on the blow 
exerted by the ball on the hand of the player is equal to  

         (a) 30N              (b) 300N              (c) 150N              (d) 3N 
 

4 

30. When an object moves along a straight line with uniform acceleration, it is possible to 

relate its velocity, acceleration during motion and the distance covered by it in a 
certain time interval by a set of equations known as the equations of motion. For 

convenience, a set of three such equations are given below: v = u + at s = ut + ½ 
at2 2a s = v2 – u 2 Where u is the initial velocity of the object which moves with 
uniform acceleration a for time t, v is the final velocity and s is the distance travelled 

by the object in time t. 
 i) Equation of motions are applicable to motion with  

a) uniform acceleration                                                    b) non uniform 
acceleration  
c) constant velocity                                                            d) none of these  

ii) The distance travelled by a body is directly proportional to the square of 
time taken its acceleration  

a) increases                   b)decreases            c) becomes zero             d) remains 
constant  
iii) The brakes applied to a car produce an acceleration of 10 m/s2 in the 

opposite direction to the motion. If the car takes 1 s to stop after the 
application of brakes, calculate the distance traveled during this time by car. 

 
 iv) An object is dropped from a tower falls with a constant acceleration of 10 

m/s2. Find its speed 10 s after it was dropped. 

4 

SECTION-E 

31. (A) Define projectile. Show that the path of projectile is parabola. Find the angle of 
projection at which the horizontal range and maximum height of the projectile are 

equal. 
(B) The speed time graph of a particle moving along a fixed direction is shown below 

in figure. Obtain the distance travelled by the particle between (i) 𝑡 = 0 𝑠 𝑡𝑜 𝑡 =

5 
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10𝑠 (𝑖𝑖)𝑡 = 2 𝑠 𝑡𝑜 𝑡 = 6 𝑠. What is the average speed of the particle over the intervals in 
(i) and (ii) 

              
 
OR 

(C) A stone is thrown horizontally with a speed √2𝑔ℎ from the top of a height h. It 

strikes the level ground through the foot of the wall at a distance 𝑥 from the wall. 

What is the value of 𝑥? 

(D) Derive the equation of motion by calculus method for a body moving with constant 
acceleration. 

 
. (3+2) 
 

32. A) What is kinetic energy of a body? Derive its relation with linear momentum.  
B) A particle of mass 10g moves along a cicle of radius 6.4 cm with a constant 

tangential acceleration. What is the magnitude of this acceleration if the kinetic energy 

of the particle becomes equal to 8 × 10−4𝐽 by the end of the second revolution after the 

beginning of the motion. 
 
OR 

C) Distinguish between elastic and inelastic collision. Two bodies of masses 𝑚1 and 𝑚2 

moving with velocities 𝑢1 and 𝑢2 undergo one dimensional elastic collision. Determine 

their velocities  after the collision. 
D) What is coefficient of restitution?            

 

5 

33. (i) Define limiting friction. State laws of limiting friction. 
(ii) Two identical billiard balls strike a rigid wall with the same speed but at different 

angles and get reflected without any change in a speed as shown in figure. 
a) What is the direction of the force on the wall due to each ball? 

b) What is the ratio of the magnitudes of impulses imparted to the balls by 
the wall? 

 
 

5 

 


