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DAV BORL PUBLIC SCHOOL, BINA 
Practices paper session 2022-23 

Class XI    Subject Physics  
  

Time Allowed 3 Hrs                                     MM:70 

 
General Instructions:  

i. There are 32 questions in all. All questions are compulsory 

ii. This question paper has four sections: Section A, Section B, Section C and Section 

D. All the sections are compulsory.  

iii. Section A contains fifteen MCQ of 1 mark each, Section B contains five questions 

of two marks each, Section C contains nine questions of three marks each, section 

D contains three long questions of five marks each.  

iv. There is no overall choice. However, an internal choice has been provided in section 

B, C and D. You have to attempt only one of the choices in such questions.  

v. Use of calculators is not allowed. 

Section A 

For question numbers 1to 5, two statements are given-one labelled Assertion (A) and the 

other labelled Reason (R). Select the correct answer to these questions from the codes (a), 

(b), (c) and (d) as given below. 

a) Both A and R are true and R is the correct explanation of A  

b) Both A and R are true but R is NOT the correct explanation of A  

c) A is true but R is false 

d) A is false and R is also false 

1. Assertion: In a one dimensional perfectly elastic collision between two moving 

bodies of equal masses, the bodies merely exchanges their velocities after 

collision. 

Reason: lf a lighter body at rest suffers perfectly elastic collision with a very 

heavy body moving with a certain velocity, then after collision both travel with 

same velocity. 

1 

2. Assertion:  A negative acceleration of a body can be associated with a ‘speeding 

up’ of the body. 

Reason: Increase in speed of a moving body is independent of its direction of 

motion. 

1 
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3. Assertion: If the sum of the two unit vectors is also a unit vector, then magnitude 

of their difference is root of three. 

Reason: To find resultant of two vectors, we use square law. 

1 

4. Assertion: Dimensional constants are the quantities whose value are constant. 

Reason    : Dimensional constants are dimensionless. 

1 

5. Assertion: Centre of mass of a ring lies at its geometric centre though there is 

no mass. 

Reason: Centre of mass is independent of mass. 

1 

6. Friction: Let us return to the example of a body of mass m at rest on a horizontal 

table. The force of gravity (mg) is cancelled by the normal reaction force (N) of 

the table. Now suppose a force F is applied horizontally to the body. We know 

from experience that a small applied force may not be enough to move the body. 

But if the applied force F were the only external force on the body, it must move 

with acceleration F/m, however small. Clearly, the body remains at rest because 

some other force comes into play in the horizontal direction and opposes the 

applied force F, resulting in zero net force on the body. This force fs parallel to 

the surface of the body in contact with the table is known as frictional force, or 

simply friction. When there is no applied force, there is no static friction. It 

comes into play the moment there is an applied force. As the applied force F 

increases, fs also increases, remaining equal and opposite to the applied force 

(up to a certain limit), keeping the body at rest. Hence, it is called static friction. 

Static friction opposes impending motion. The term impending motion means 

motion that would take place (but does not actually take place) under the 

applied force, if friction were absent. It is found experimentally that the limiting 

value of static friction (fs )max f is independent of the area of contact and varies 

with the normal force(N) approximately as : 

(fs )max = μ N 

where μs is a constant of proportionality depending only on the nature of the 

surfaces in contact. The constant μs is called the coefficient of static friction. 

The law of static friction may thus be written as 

 fs ≤ μsN 

Frictional force that opposes relative motion between surfaces in contact is 

called kinetic or sliding friction and is denoted by fk . Kinetic friction, like static 

friction, is found to be independent of the area of contact. Further, it is nearly 

independent of the velocity. It satisfies a law similar to that for static friction: 

4 
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fk= μkN 

1) Force of static friction is directly proportional to 

a) Normal reaction 

b) Force by gravity 

c) Velocity of body 

d) None of these 

2) Coefficient of kinetic friction is independent of area of contact. True or false? 

a) True  b) False 

3) Give formula for law of static friction 

4) Explain law of static friction 

7. Two masses, 1 g and 4 g, are moving with equal kinetic energies. The ratio of 

the magnitudes of their momenta is :  

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

1 

8. An impulsive force of 100 N acts on a body for a small time interval of ∆ t 

seconds. The change, in linear momentum of the body would be : 

a) 100  (∆ t) N/s b) 100 ( ∆t ) N – s c) 100 / ( ∆ t) N/s d) 100 /  (∆ t) N – s 

1 

9. Two quantities X and Y have different dimensions. Which mathematical 

operation given below is physically meaningful?  

  a)  X/Y      b) X + Y    c) X – Y       d) X – 2Y   

1 

10. The displacement of a particle is given by x = (t –  2)2 where x  is in metres and 

t  in seconds. The distance covered by the particle in first 4 seconds is 

a) 4 m b) 8 m c) 12 m d) 16 m 

1 

11. A bicyclist comes to a skidding stop in 10 m. During this process, the force on 

the bicycle due to the road is 200N and is directly opposed to the motion. The 

work done by the cycle on the road is 

a) + 2000J   b) – 200J c) zero    d) – 20,000J 

1 

12. Which of the following ratios express pressure? 

a) Force/ Area b) Energy/ Volume c) Energy/ Area d) Force/ Volume 

1 

13. The co-ordinates of a moving particle at any time t are given by x = αt3 and y = 

βt3. The speed of the particle at time t is given by: 

a) 3t ( α2 + β2)1/2  b) 3t2 (α2 + β2)1/2     c) t2 (α2 + β2)1/2     d) (α2 + β2)1/2 

1 

14. If a unit vector is represented by 0.5î + 0.8ĵ + cḱ, then the value of ‘c’ is: 

a) 1        b) √0.11     c) √0.01    d) √0.39 

1 
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15. Consider the quantities, pressure, power, energy, impulse, gravitational 

potential, electrical charge, temperature, area. Out of these, the only vector 

quantities are 

a)  Impulse, pressure and area       b) Impulse and area 

c)  Area and gravitational potential d)  Impulse and pressure 

1 

Section B 

16. A new system of units is proposed in which unit of mass is α kg, unit of length 

β m and unit of time γ s. How much will 5 J measure in this new system? 

2 

17. An electron is emitted with a velocity of 5 x 10 6 m/s. It is accelerated by an 

electric field in the direction of initial velocity at 3 x 10 14 m/s2. If its final velocity 

is 7x10 6 m/s; calculate the distance covered by the electron. 

2 

18. Draw a graph showing the variation of frictional force with the applied force. 

What is meant by limiting friction? 

2 

19. Show that cross product of two parallel vectors is zero? 2 

20. Can a body be in equilibrium while in motion? if yes ,give an example? 2 

Section C 

21. State Newton's second law of motion and prove that impulse is equal to the 

change in momentum. 

OR 

A bird is sitting on the floor of a closed glass cage and the cage is in the hand of 

a girl. Will the girl experience any change in the weight of the cage when the 

bird 

a) start flying in the cage with a constant velocity 

b) Flies upwards with acceleration. 

3 

22. Give examples of a one-dimensional motion where 

a) The particle moving along positive x -direction comes to rest periodically and 

moves forward. 

b) The particle moving along positive x -direction comes to rest periodically and 

moves backward. 

3 

23. Prove that in elastic collision the velocity of particle exchange.  3 

24. A helicopter of mass 2000kg rises with a vertical acceleration of 15 m s–2. The 

total mass of the crew and passengers is 500 kg. find the magnitude and 

direction of the Force on the floor of the helicopter by the crew and passengers. 

3 
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25. Prove that when a body moves with uniform acceleration along a straight line 

and has a distance ‘x’ travelled in the nth second, in the next second it travels 

a distance x + a, where ‘a’ is the acceleration. 

3 

26. The kinetic energy of an object is the energy 

associated with the object which is under motion. It 

is defined as “the energy required by a body to 

accelerate from rest to stated velocity.” It is a vector 

quantity and the momentum of an object is the 

virtue of its mass. It is defined as the product of 

mass and velocity. It is a vector quantity. The relation between them is given by 

E =P2/2m in case of the elastic collision both of these quantities remains 

constant. 

a) Two masses of 1 gm and 4gm are moving with equal linear momentum. 

Than find The ratio of their kinetic energy  

b) If the linear momentum is increased by 50%, then how much K.E will be 

increased? 

c) A heavy object and a light object have the same momentum. Which has 

the greater speed? 

3 

27. A monkey of mass 40 kg climbs on a rope which can stand a maximum tension 

of 600 N. In which of the following cases will the rope break? The monkey 

a) climbs up with an acceleration of 6 m/s2 

b) climbs down with an acceleration of 4 m/s2 

c) climbs up with a uniform speed of 5 m/s. 

Take g = 10 m/s2  ignore the mass of the rope) 

3 

28. Derive the relation between the linear velocity, and the angular velocity, when a 

body is moving along a circular track of radius r. 

OR 

Derive equations of motion. 

3 

29. Find the relation between angular momentum and torque. 3 

Section D 

30. a) What is meant by the term: angle of friction? Derive the relation between the 

angle of friction and the coefficient of friction. 

b) A block slides down an incline of angle θ with an acceleration a Obtain an 

expression for the coefficient of kinetic friction between the block and the 

incline. 

5 
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OR 

a) Show that three concurrent forces F1, F2 and F3 will be in equilibrium when 

the resultant of F1 and F2 is equal and opposite to the third force F3. 

b) A ball, of mass m, falls from a height of H, and rebounds back to a height h. 

Find the impulse, and the average force, between the ball and the ground, if the 

time of contact is  ∆t. 

31. Draw a diagram showing the various forces acting on a vehicle moving on a 

banked road. Deduce a formula for the maximum velocity with which the vehicle 

can move along the banked road, when friction' is also present. 

OR 

State Newton's second law of motion. From this law, obtain a vector expression 

for force, in terms of acceleration. Hence give the definition of the SI unit of 

force. 

5 

32. A particle is executing uniform horizontal circular motion with a speed v along 

a circular path of radius r. 

a) Why do we regard the particle as having an accelerated motion, even though 

its speed is constant? 

b) Obtain the expression for this acceleration. 

c) Write this expression in vector form. 

d) Show that this acceleration is centripetal in nature. 

OR 

A body is projected with a speed ‘u' at an angle of projection θ with the 

horizontal. Obtain the equation for the trajectory of its motion. States its nature. 

From the equation obtained deduce the expression for horizontal range R. 

5 

************************************* 


