
 

 

                     PHYSICS(Theory) 

                        Class XI 

Time Allowed: 3 hrs                  Maximum Marks: 70 

General Instructions: 

a) All questions are compulsory. 

b) There are 26 questions in total. 

c) Questions 1 to 5 are very short answer type quetions and carry 1mark each. 

d) Questions 6 to 10 carry 2 marks each. 

e) Questions 11 to 22 carry 3 marks each. 

f) Question 23 is value based question and carry 4 marks. 

g) Questions 24 to 26 carry 5 marks each. 

h) There is no overall choice, however an internal choice is provided in one question of 2 marks, 

one question of 3 marks and all questions of 5 marks. You have to attempt only one choice. 

i) Use of calculator is not permitted, but log table can be used if required 

 

1 An ideal gas is compressed at a constant temperature, will its internal energy increase or 

decrease? 

2 What is the value of Young's modulus for a perfectly rigid body? 

3 It is very difficult to stop bleeding from a cut in human body at high altitude.Why? 

4 Is it possible to increase the temperature of a gas without giving heat? 

5 Why astronout cannot talk to each other on moon as on the earth? 

6 If the kinetic energy of one mole of an ideal gas is 5/2 RT. What will be its specific heat at 

constant pressure? 

7 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 7x 10 6 m/s; calculate the 

distance covered by the electron. 

8 Draw a graph showing the variation of frictional force with the applied force. What is meant by 

limiting friction? 

9 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. 

10 What is a geostationary satellite? State the conditions which should be satisfied so that a 

satellite appears stationary. 

11 State the law of equipartition of energy. Show that the ratio of specific heat at constant pressure 

to specific heat at constant volume is 7/5 for a rigid diatomic molecule. 

12 The centripetal force is given by F = mv 2 / r 

The mass m‚ velocity v ‚ and radius r‚ of the circular path of an object are 0.5 kg, 10 m/s and 

0.4 m respectively. If m, v, and r are measured to accuracies of 0.005 kg, 0.01 m/s and 0.01 m 

respectively , find percentage error in the force acting on the body 

13 A man walks on straight road from his home to a market 2.5 km away with a speed of 5 km/hr. 
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Finding the market closed, he instantly turns and walks back home with a speed of 7.5 km/hr. 

What is the magnitude of average velocity and average speed of the man over the interval of time 

(i) 0 to 30 min, (ii) 0 to 50 min and (iii) 0 to 40 min? 

14 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) 

15 Explain with the help of neat diagram, how banking provides the centripetal force necessary for 

a car to move along a circular track. 

16 A batsman hits back a ball straight in the direction of bowler without changing its initial speed 

of 12 m/s. If the mass of a ball is 0.15 kg, determine the impulse imparted to the ball. (Assume 

linear motion of the ball). 

17 Prove that when two bodies of equal masses undergo elastic collision in one dimension, their 

velocities are just interchanged. 

18 Define angular momentum. Prove that angular momentum of a particle is equal to twice the 

product of its mass and areal velocity. 

19 The moment of inertia of a uniform circular disc about a tangent of disc in its own plane is 

given by 5/4 MR2, where the symbols have their usual meanings. Using this relation, find its 

moment of inertia about an axis through its centre and perpendicular to the plane. 

20 Define acceleration due to gravity. At what height from the surface of the earth will the value 

of g be reduced by 36% from the value at the surface? Radius of the earth = 6400 km . 

21 What is the phenomenon of capillarity? Derive expression for the rise of liquid in a capillary 

tube. 

                           OR 

State and explain Hooke's law. A wire is fixed at one end and is subjected to increasing load at 

other end. Draw a curve between stress and strain. With the help of the stress vs strain curve, 

explain the term elastic limit and permanent set. 

22 What is an isothermal process? Derive expression for the work done during such process. 

23 Jagat and Ram are working in the same company. Jagat has noticed that Ram is suffering from 

cancer. Ram is not aware of this. When Jagat asks him to go for checkup, Ram refuses. He gets 

convinced however when he realizes it is very important to get checkup done once a year. 

(a) What according to you are the value displayed by Jagat in helping Ram. 

(b) A hospital uses an ultrasonic scanner to locate tumors in a tissue. What is the wavelength of the 

sound in the tissue in which speed of sound is 1.7 km/s. The operating frequency of scanner is 4.2 

MHz. 

24 From the velocity-time graph of a uniformly accelerated motion deduce the equation of motion 

between (i) velocity and time (ii) distance and time (iii) distance and velocity. 

                                   OR 

A projectile is fired with a certain velocity u making an angle 0 with the horizontal. Find the 

maximum height attianed, total time of flight, and horizontal range. Show that its trajectory is 

parabolic. 

25 State Bernoulli's principle. Prove that the total energy possessed by a flowing ideal liquid is 
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conserved, stating assumption used. 

                                 OR 

Why a spherical body falling through a liquid does attain constant velocity? Name this velocity 

and derive expression for it. Taking r as its radius, p and # as densities of the sphere and liquid 

respectively, n is the coefficient of the liquid. 

26 What are the standing waves? Explain the formation of standing waves by applying 

superposition principle to the wavefunctions of incident and reflected waves in case of a string 

fixed at both the ends. Discuss graphically the various modes of vibration. 

                            OR 

State Newton's formula for velocity of sound in gases. Discuss Laplace correction applied to it. 

 Estimate the speed of sound in air at standard temperature and pressure. The mass of 1 mole of 

air is 29.0 x 10 -3 kg. 
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Marking Scheme 

1No change, because it only depends on temperature of gas.     1 

2 Infinite 1 

3 At high altitude atmospheric pressure is low in comparison of blood pressure. 1 

4 Yes, during adiabatic change            1 

5 No atmosphere is there.           1    

6 correct formula              2 

Calculation and correct answer 7/2 R 

7 Correct formula v2 - u2 = 2aS          2 

Calculation 

correct answer 0.04 m 

8 correct graph              1 

Definition of limiting friction           1 

9 correct statement             2 

To prove I = P2 - P1 

             OR 

a no change in weight              1 

b cage become heavier             1 

10 correct statement              1 

Any two conditions              1 

11 Correct statement              1 

Calculation of internal energy            1 

Calculation of ratio cp/cv           1 

12 correct formula              1 

Calculation                1 

Correct answer 3.7%              1 

13 (i) 0 to 30 min             1+1+1 

Av. Velocity= 5 km/ hr           

Av. Speed = 5 km/hr 

(ii) 0 to 50 min. 

Av. Velocity= 0 

Av. Speed = 6 km/ hr 

(iii) 0 to 40 min. 

Av. Velocity= 1.875 km/hr 

Av. Speed = 5.625 km/hr 

14 (i)Rope will break             1+1+1 

(ii) Rope will not break 

(iii) Rope will not break 

15 Correct diagram               1 

Explaination                2 

16  Statement and proof          1+2 

17 Correct proof                3 
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18 Correct definition                 1+2 

Correct proof 

19 I tan = I d + MR 2               1+2 

I d = 1/4 MR 2  

I = I d + I d = 1/2 MR 2 

20 Definition.                 1 

Calculation with correct answer 1600 km.             2 

21 Definition of capillarity              1 

Expression for the rise in capillary tube           2 

                     OR 

Correct statement                1+1+1 

Correct curve    

Correct explanation    

22 Correct definition             1+2 

Expression for work done   

23 (a) Any two correct values             2 

(b) calculation of wavelength i.e. 4.05 x 10 -4 m          2 

24 For correct  v-t graph            ½ +1.5+1.5+1.5 

(i) velocity and time    

(ii) distance and time  

(iii) distance and velocity 

                  OR 

max. height               1 

Time of flight               1 

Horizontal range              1 

Equation of trajectory              2 

25 Correct statement             1 

Any two assumption              1 

Correct proof                 3 

                  OR 

Correct reason              1 

Name.of velocity              1 

Correct expression for velocity           3 

26 definition of standing wave           1 

Formation of standing wave             2 

Various modes of vibration              2 

               OR 

Newton's formula            1+2+2 

Laplace correction 

density = M/V = 1.295 kg/m3 

v = √P/p = 279.7 m/s 
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