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PHYSICS WITH COMPUTER APPLICATIONS
Foundation Course I

PC 1121 : Mechanics, Thermodynamics and Properties of Matter
(201 5 Admission Onwards)

- 
Time : 3 Hours Max. Marks : 80

SECTION _ A

Answer all questions. Each question carries one mark. (10x 1=10 Marks)

1. Define entropy of a system.

2. State zeroth law of thermodynamics.

'3. Write the expression for moment ol inertia of a ring about its diameter.

4. Write an expression lor efficiency of Carnot engine.

5. What is an adiabatic process ?

- - 6. What is the lemperature dependenceol energy according to Stefan's law ?

7. Define the term thermal conductivity.

8. What is solar constant ?

9. Define surface energy.

10. Write the equation ol continuity.

SECTION _ B

Answerany eightquestions. Each queslion carriestwo marks. (8x2=15 Marks)

1 'l . Derive an expression for moment of inertia of a uniform rod about an axis passing
through its centre and perpendicular to its length.

12. Whai is an isothermal process ? Give an example.
P.T.O.
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'13. State and explain third law of thermodynamics.

'14. State and explain Carnot's theorem.

15. Deline Stefan's constant. Write its unit.

16. State first law of thermodynamics. Write its diflerential Iorm.

17. Derive an express for excess pressure inside a spherical drop.

1b. Define surfacelension. What are the lactors atfecting surface lension of water ?

19. Write Clausius Clapeyron equalion and write one application of it.

20. Write down the effects of pressure on boiling point and melting point.

21. What is bending moment ? Write an equation for it.

22. Derive the equation connecting Cp and Cvlor an idealgas.

SECTION _ C

Answerany sixquestions. Eachquestion carries four marks. (6x4=24 Marks)

23. A circular disc of radius 20 cm and mass 1 kg is rotating at the rate ol 10
revolutions per second about an axis at right angle to its plane and passing
through its centre. Find the work that must be done to increase the rate of
revolution to 20 per second.

24. A uniform sphere of mass 2 kg and radius 1O cm is released from rest on an
inclined plane which makes 30' angle with the horizontal. Calculate its

i) Angluaracceleration

ii) Linear acceleration along the plane.

25. A steel strip is clamped horizontally from one end. On applying a 0.5 kg load at
the free end the bending in equilibrium state is 5 cm. Calculate potential energy
of lhe strip. (neglect the mass ol the steel strip).

26. Find the excess pressure inside a spherical soap bubble of radius 2 cm. surface
tension = 3 x 1o-2 N/m.

27. 1000 droplets of water each of radius 1 mm coalesce to form a single drop.
Calculate the change in energy. (surface tension = 7 x1o-2 N/m).



Illllillilflfiililil[fiiltl B - 3256

28. The efficiency of a Carnot's engine operated between the source and sink is
1/6. lf on reducing the temperature of the sink by 65" C the etficiency becomes
1/3. Find the temperature of source and sink.

29. Using Clausius-Clapeyron equation, calculate the change in boiling point of
water when the pressure is increased from 1 atm to 1.2 atm. Given specilic
volume of steam = 1 .677 m3/Kg. latent heat of steam = 2.268 x 106 J/Kg. Boiling
point of water at 1 atm = 1o0o c and pressure ol 1 atm = 1 x 105 N/m2.

30. The energy emitted by a black body in unit time for unit area at the temperalure
T K is 'E'. What will be the energy if the temperature is 4 T K ?

31 . What is the angular momenlum of a particle whose rotational kinetic energy is
20 J. lf the angular momentum vector coincides with the axis of rotation and its
moment of inertia about the axis is O.02 Kgm2.

SECTION - D

Answer any 2 questions. Each question carries fifteen marks. (2x15=30 Marks)

State and explain theorems on moment of inertia.

What is a heat engine ? What are its essential parts ? Describe the working of
Carnot's heat engine with the help of indicator diagrams and derive the equation
Ior its efficiency.

Describe the experimentto determinelhe thermalconductivity of a bad conductor
by Lee's disc method.

Deline the rigidity modulus. Describe static torsion experiment to determine it.
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