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 UNIT – 1 LAWS OF MOTION  
1.State Newton’s first law of motion.  
2.Write the SI units and dimensions of : momentum, Impulse.  
3.State Newton’s 2nd law of motion.  
4.Show that Newton’s 2nd law of motion is the real law.  
5.Can the momentum remain conserved if some external forces are acting on a body?  
6.Define limiting friction. State the laws of limiting friction.  
7.What is angle of repose? Derive an expression for the same.  
8.State two examples of advantage and disadvantages of friction in daily life.  
9.Using Newton’s 2nd law of motion obtained a relation between force and acceleration.  
10.State law of conservation of linear momentum and derive it from III law.  
11.Obtain an expression for the maximum speed of a vehicle on a level circular road  
12.Discuss the horse and cart problem.  
13.Discuss the lawn mower problem.  
14.Derive a relation for the optimum velocity of negotiating a curve by a body in a 
banked road.  
15.What are inertial and non inertial frames of references? Give an example of each.  
UNIT: I. WORK, ENERGY AND POWER  
1. State the conditions under which a force does no work.  
2. A man runs a distance on a level road. The same man ascends up a hill with the same 
velocity through the same distance. When does he do more work. Why?  
3. An elastic spring of force constant k is compressed by an amount ‘x’. Show that its 
potential energy is ½kx2.  
4. What does the area under force displacement curve measure?  
5. Define power and its SI unit.  
6. If two bodies stick together after collision, will the collision be elastic or inelastic.  
7. Give two examples of forces which are conservative in nature.  
8. State and prove law of conservation of mechanical energy for a freely falling body.  
9. State work energy theorem.  
10. What are conservative forces? Show that gravitational force is a conservative force.  
11. Define instantaneous power. Express it as scalar product of two vectors.  
12. Define the terms Elastic and inelastic collision. What is the difference between 
them?  
13. Show that in case of one dimensional elastic collision of two bodies, the relative 
velocity of approach is equal to the velocity of separation.  
 
UNIT: II. MOTION OF PARTICLES  
 
AND RIGID BODY  
1. Na me the rotational analogue of force. Give its SI unit.  

2. Write the dimensional formula and SI unit of angular momentum. Is it a vector or 
scalar quantity.  

3. State right hand rule to find the direction of torque.  

4. It is difficult to open the door by pushing or pulling it at the hinge. Why?  



 
5. State right hand rule to find the direction of torque.  

6. What is the moment of inertia of a solid sphere about its diameter?  

7. If no external torque acts on a body, will its angular velocity remain conserved?  

8. The angular velocity of revolution of the earth around the sun increases, when it 
comes closer to the sun. Why?  

9. State the factors on which radius of gyration depend.  

10. If the earth contracts to half its radius, what would be the length of the day?  

11. Why are we not able to rotate a wheel by pulling or pushing along its radius?  

12. Why the spokes are fitted in the cycle wheel.  

13. What is the use of flywheel in railway engine?  

14. Derive the relation between torque and angular momentum.  

15. Define moment of inertia. Give its dimensions and SI unit. What is its physical 
significance?  

16. State and prove principle of conservation of angular momentum.  

17. State theorem of parallel axes and perpendicular axes theorem. Applications based 
on it.  

18. Derive an expression for the rotational KE of a body and hence define moment of 
inertia.  

19. Prove that angular momentum of a particle is twice the product of its mass and areal 
velocity. How does it lead to Kepler’s second law of planetary motion?  
 
UNIT: III. GRAVITATION  

1. The moon has no atmosphere. Why?  

2. What are the dimensions of gravitational constant?  

3. What is the time period of a simple pendulum at the centre of the earth?  

4. What is the unit of: Intensity of gravitational field, Gravitational potential?  

5. What is escape velocity? Derive an expression for the same.  

6. What is orbital velocity? Derive an expression for the same.  

7. A satellite revolves close to the surface of a planet. How is its orbital velocity related 
with velocity of escape from that planet?  

8. Discuss the variation of ‘g’ (i) with altitude (ii) depth.  

9. Show that the acceleration due to gravity at a height h above the surface of the earth 
has same value as that at depth d= 2h below the surface of the earth.  

10. What do you mean by gravitational potential energy? Derive an expression for the 
same.  

11. State Kepler’s laws of planetary motion. Prove its law of areas.  

12. What is a geostationary satellite? State the necessary conditions for a satellite to be 
geostationary.  
 
 



UNIT: IV. PROPERTIES OF BULK MATTER  

1. Define stress and strain. State Hooke’s law.  

2. Define modulus of rigidity. Write its unit.  

3. Which is more elastic rubber or iron? Why?  

4. Derive the relation for the work done in stretching a wire within the elastic limit.  

5. Represent graphically the variation of extension with load in an elastic body. On the 
graph mark: Proportional limit, Elastic limit, Yield point, Breaking point.  

6. Derive an expression for energy stored in a wire due to extension.  

7. State Pascal’s law. How will you experimentally verify this law?  

8. What is the reciprocal of viscosity known as?  

9. Define coefficient of viscosity. Write its SI unit.  

10. Explain how a body attains a terminal velocity when it is dropped from rest in a 
viscous medium. Obtain an expression for it.  

11. State and prove the equation of continuity.  
12. State and prove Bernoulli’s theorem. On the basis of the theorem explain the lift of 
an aircraft.  

13. Define surface tension. Derive a relation between surface tension and surface 
energy. What is the unit of surface tension?  

14. Derive an expression for the excess pressure of liquid in a drop and a bubble.  

15. Derive an expression for the height of liquid rise in a capillary.  

16. Derive a relation between α and . What are the units of α and ?  

17. Stainless steel cooking pans are preferred with extra copper bottom. Why?  

18. Define the terms specific heat and molar specific heat. Give their units.  

19. Define the terms: absorptive power, emissive power, and emissivity.  

20. State Newton’s cooling law. Derive it using Stefan-Boltzmann law.  

UNIT: V. THERMODYNAMICS  

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

2. What is the specific heat of a gas in (i) an isothermal process (ii) an adiabatic process.  

3. State Zeroth law of thermodynamics. How does it lead to the concept of 
temperature?  

4. When an inflated tyre bursts the tyre gets cooled. Why?  

5. State and explain 1st law of thermodynamics. Discuss its use in isothermal and 
adiabatic process.  

6. What happens to the internal energy of a gas during (i) isothermal expansion, (ii) 
adiabatic expansion? Explain.  

7. Derive a relation between the two specific heats of a gas on the basis of the first law 
of thermodynamics.  

8. Compare between isothermal and adiabatic process.  

9. What are the limitations of 1st law of thermodynamics?  



10. State second law of thermodynamics. How is heat engine different from a 
refrigerator?  

11. What is Carnot engine? Draw a neat P-V diagram showing cycle of operations for an 
ideal heat engine.  

12. Show that for a Carnot engine efficiency  = 1 – T2/T1  

 

Where T1 and T2 are temperatures of source and sink respectively. Hence state the 
Kelvin Planck state of 2nd law of thermodynamics.  
13. Explain briefly the working principle of a refrigerator and obtain an expression for its 
coefficient of performance. Derive the relation between efficiency and coefficient of 
performance.  
 
UNIT: VI. BEHAVIOUR OF PERFECT GAS & KINETIC ENERGY OF GASES  

1. Define degree of freedom.  

2. State the law of equipartition of energy.  

3. On the basis of kinetic theory of gases derive an expression for the pressure exerted 
by a gas in terms of density and rms velocity of the molecules.  

4. Calculate the values of ϒ = Cp/Cv for : a monoatomic gas, a diatomic gas.  

5. State the postulates of kinetic theory gases. Prove that the average kinetic energy of a 
molecule of an ideal gas is directly proportional to the absolute temperature of the gas.  

6. What is meant by mean free path of a gas molecule? Derive an expression for it. On 
which factors does it depend?  
 
UNIT: VII. OSCILLATIONS AND WAVES  

1. What is harmonic motion? Give some examples. Are all harmonic motions SHM?  

2. What is meant by the phase of the oscillating particle?  
3. What would be the effect on the time period, if the amplitude of a simple pendulum 
increases?  

4. Give the general expression for displacement of a particle undergoing SHM.  

5. A simple pendulum is the spacecraft. What should be its time period of oscillations.  

6. Prove that the displacement equation x(t) = a sin t + b cos t represents a SHM. 
Determine its amplitude and phase difference.  

7. The relation between acceleration a and displacement x of a particle executing SHM is 
a=-(p/q)x; where p and q are constants. What will be the time period T of the particle?  

8. Find the total energy of the particle executing SHM and show graphically the variation 
of KE and PE with displacement.  

9. Define simple pendulum. Show that it executes SHM if displaced by small angular 
displacement.  

10. Name two characteristics of the medium required for the propagation of wave 
through it.  

11. What is the distance between two points in a wave having a phase difference of 2 
radians?  

12. Give one use of beat phenomenon.  



13. State the principle of superposition of waves.  

14. Write any three characteristics of stationary waves.  

15. What is wave motion? Derive the equation of harmonic wave.  

16. What are beats? Name the phenomenon due to which beats are produced.  

17. Two sources of sound are producing waves of frequency n1 and n2, where (n1-n2) is 
small. Show mathematically that the beat frequency is (n1-n2).  

18. Discuss the formation of standing waves in a string fixed at both ends and the 
different modes of vibrations.  

19. Show that in a one end closed organ pipe, only odd harmonics are present. Draw the 
first the harmonics in it.  

20. Obtain an expression for the apparent frequency of a note heard by an observer 
when,  

a. Source alone is in motion towards the observer  

b. Listener alone is in motion towards the source  

c. When both source and listener are approaching towards each other.  
 
#########################  
 Write the answers of each question and study it well by writing as many as times.  

 Attempt some simple numerical from NCERT Text Book, both solved and unsolved.  

 Some questions from this assignment may be included in the annual exam.  
 

Wish You all the best  
and  
a happy new year 2017 


