
SUBJECT: PHYSICS 

CLASS: XI     

TIME: 3HRS                                                                                                         M.M.: 70 

GENERAL INSTRUCTIONS: 

(i) All questions are compulsory. 

 

(ii) There are 26 questions in total. Questions 1 to 5 are very short answer type 

questions and carry one mark each. 

 

(iii) Questions 6 to 10 carry two marks each, questions 11 to 22 carry three marks 

each, question 23 carries 4 marks and questions 24 to 26 carry five marks 

each. 

 

(iv) 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 each. You have to attempt only one of the choices in 

such questions.  

 

(v) Use of calculators is not permitted. However, you may use log tables if 

necessary. 

 

 

 

 

1. Two tuning forks of frequencies 488 Hz & 480 Hz vibrate together. How many 

beats can be heard?  

2. What is the weight of the body of mass ‘m’ at the centre of earth? 

3. Why do different planets have different escape velocities? 

4. Hot soup tastes better. Why? 

5. The bags and suitcases are provided with broad handles. Explain why?  

6. Drive second equation of motion. 

7. What is limiting friction? State the laws of limiting friction. 

 

8. Prove that𝐂𝐩−𝐂𝐯= R, where the symbols carry usual meanings. 

9. Calculate the temperature at which the r.m.s velocity of 𝑶𝟐 gas molecule will be 

1 km/s. Given R = 8.311 J𝐦𝐨𝐥−𝟏𝐊−𝟏. 

10. At what distance from the mean position, is the kinetic energy in SHM equal to 

potential energy? 

OR 

A particle executes S.H.M. given by y = 0.24 cos(400t – 0.5) 
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in SI units. Find amplitude, frequency and period of vibration.  

11.    Define isothermal and an adiabatic process. Derive an expression for work 

done during an isothermal process.   

 

12.    a)    State the theorem of perpendicular axes and theorem of parallel axes. 

   b)   Use the theorem of parallel axes to calculate moment of inertia of a disc of 

mass 400g and radius 7 cm about an axis passing through its edge and 

perpendicular to the plane of the disc. 

                                             OR 

a) Define torque. 

b) Derive an expression for torque in terms of the magnitude of force and the 

moment arm of the force.   

         13.  What is an elastic collision? Show that in an elastic one dimensional collision,  

the relative velocity of approach before collision is equal to the relative velocity  

of separation after collision. 

         14. Explain how stationary waves are formed. Give the mathematical equation.    

         15.      a) State the laws of limiting friction. 

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

of mass 0.2 kg as shown in the figure. 

 

Find tension in the string and acceleration of the system, if the co-efficient of friction 

between the block and the surface is 0.045.  
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       16. Using Pascal’s law, explain with the help of a neat figure, the working of a  

hydraulic lift. Mention any two situations from your daily life where hydraulic 

lift is useful. 

      17. A projectile is fired with velocity ‘u’ making an angle θ with the horizontal.  

Show that its path is parabolic. 

18. Write the important postulates of kinetic theory of gases. (Any two) 

 Find the degree of freedom of 

a. Diatomic gas 

b. Linear triatomic molecule 

19. What do you mean by acceleration due to gravity? How acceleration due to  

gravity does varies with height?  

      20.  State the principle of homogeneity of dimensions. 

Check the correctness of the relation: 

υ = 
𝟏

𝟐𝑳
√

𝑭

𝒎
 

Where, m is mass per unit length 

             F is tension 

             L is length of the string 

υ is frequency of the string  

21. Define kinetic energy. What percentage of kinetic energy of a moving particle is 

transferred to stationary particle (elastic collision), when the moving particle  

strikes with a stationary particle of mass 19 times in mass. 

 22. (i) Define moment of inertia. 

(ii) Three mass points m1, m2 and m3 are located at the vertices of an equilateral 

triangle of length a. What is the moment of inertia of the system about an axis 

along the altitude of the triangle passing through m1. 

23. Pranav was climbing the stairs to meet his friend. On his way he saw a person  

was hypnotizing a lady with a pendulum moving to and fro. The lady was giving  

all her gold jewels to him. Pranav immediately called the police and then went   
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towards them and threw his pendulum. The police caught the person and the  

ladycame out of the hypnotizing and thanked Pranav. 

(a) Give the values of Pranav. 

(b) What is the moral of the incident? 

(c) What is the length of the simple pendulum which ticks seconds? 

(d) What type of motion does the pendulum show? 

 24.a) A body is projected at an angle θ with the vertical. Obtain expressions for  

its maximum height, time of flight and horizontal range. 

 b)  A cricketer can throw a ball of maximum distance of 100m. How much 

high above the ground can the cricketer throw the same ball?     

     OR 

a) State the parallelogram law of vector addition. Show that resultant of two 

vector �⃗⃗�  and 𝐁⃗⃗  ⃗ inclined at angle θ is given by 

R= √𝐀𝟐 + 𝐁𝟐  + 𝟐𝐀𝐁𝐜𝐨𝐬𝛉 

b) On a certain day, rain was falling vertically with the speed of 30 m𝒔−𝟏. If 

wind starts blowing with the speed 10 m𝒔−𝟏 in the direction from north to 

south, find the direction in which a boy should hold his umbrella in order 

to protect himself from the rain. 

 

       25. State and prove Bernoulli’s theorem. 

 A water pipe entering a hose has a diameter of 2cm and speed of water 0.1 m/𝒔𝟐.  

      Eventually the pipe tapers the diameter 1cm. Calculate the speed of water in the  

      tapered portion. 

     OR 

a. What is capillarity? Derive an ascent formula for the rise of liquid in a 

capillary tube. 

b. What is the density of water at a depth where pressure is 80atm. Given 

density at the surface is 1.03 ×𝟏𝟎𝟑 kg/𝐦𝟑. 

        26. Prove that Newton’s 2nd law is the real law. 

A rocket with a lift of mass 20000kg is blasted upwards with a net upwards 

acceleration of 5 m𝒔−𝟐. Calculate the initial thrust of the blast.  

     OR 
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           Drive equation for centripetal acceleration of a body moving in a circular path. 

Two masses 8kg and 12kg are connected at the two ends of a light inextensible 

string that passes over a frictionless pulley. Find the acceleration and tension in 

the string when the masses are released. 
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Q.No. Value Points Marks Distribution Total 

Marks 
1 Formula 1 1 

2 ∑𝜏 = 0 1 1 

3 8 1 1 

4 Zero 1 1 

5 Correct expiation 1 1 

6 Correct expiation 1 1 

7 Correct expiation 1 1 

8 Heavier body 1 1 

9 Correct derivation 2 2 

10 Formula + substitutions + ans 

OR 

Dimension of a + Dimension of b 

½ + 1+ ½ 

OR 

1+1 

2 

11 Def. + derive 1+1 2 

12 Def.+ derive ½ + 12
1 2 

13 Correct  reason 1 + 1 2 

14 Correct derivation 2 2 

15 Formula + Substitutions + ans ½ + 1 + ½ 2 

16 Correct formula used + correct answer 1 + 1 2 

17 Modification of Newton’s law by Laplace + 

correct reason 

1 + 1 2 

18 Amplitude + frequency + time period ½ + ½ + 1 2 

19 Definitions + derivation 

OR 

Any two difference + ans 

½ + ½ + 2  

OR 

2 + 1 

3 

20 2 theorem + numerical 

OR 

Definition + derive 

2+1 

OR 

1+2 

3 

21 Definition + derive 1+ 2 3 

22 Correct expiation + equation 2 + 1 3 

23 Laws + correct ans  12
1+  12

1 3 

24 Diagram + working + use 1 + 1 + 1 3 

25 Diagram + correct prove 1 + 2 3 

26 Two postulates + correct ans 2 + ½ + ½ 3 

27 Definition + correct derivation 1 + 2 3 

28 Diagram + max. Height + time of flight + Range 

+numerical 

                           OR 

Statement + correct result + correct numerical 

½ + 1 + 1 + 1 + 12
1 

 

OR 

1 + 2 + 2 

5 

29 Statement + proof + numerical 

OR 

Definition + derive + numerical 

1 + 2 + 2 

OR 

1 + 2 + 2 

5 

30 Proof + numerical 

OR 

Derivation + acc. + tension 

3 + 2 

OR 

3 + 1 + 1 

5 
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