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PHYSICS AND 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. (, xl0=10 Marks)

1 . Define the terms stress and strain.

2. What is Poisson's ratio ?

3. Explain the tirst law of thermodynamics.

4. Define coefficient of thermal conduclivity.

5. State the third law of thermodynamics.

6. Describe Neumann's triangle.

7. What is meant by elficiency ol a heat engine ?

8. State Torricelli's theorem.

9. Write down the expressions for the moment of inertia of :

i) a solid sphere about an axis through its centre and

ii) a ring about an axis through its centre and perpendicJlar to its plane.

10. What is meant by solar constant ?
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SECTION _ B

Answer any 8 questions. Each carry two marks. (2x8=16 Marks)

1 1. Distinguish between reversible and irreversible processes.

12. Explain Wein's displacement law.

13- Explain why there is excess pressure within a liquid drop.

14. Show that Ce - C, = nR.

15. Derive the relation between torque and angular momentum.

16. Derive the relation between surface energy and surface tension.

17. Explain the Clausius - Clayperon equalion.

18. Explain the term bending moment and write its expression.

19. Discuss Carnot's theorem.

20. What is the effect of pressure on the boiling point o, a liqu)d ?

21. Describe Bernoulli's theorem.

22. Brclly explatn Wiedmann-Franz law.

STCTION _ C

Answer any 6 questions. Each carries lour marks. (4x6=24 Marks)

23. Find the energy liberated when 1000 droplets of diameter 10+ cm each coalesce
to lorm a water drop. Take the surface tension of water is 0.075 N/m.

24. A bar one metre long, 0.04 m broad and 0.005 m thick is supported on two knife

edges 0.8 m apart. The depression produced by a 2 kg load at the centre is
0.005 m. Find the Young's modulus of the bar.

25. Find the change in entropy when two moles of a gas expands isothermally to
twice its initial volume.
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26. A gas within a cylinder with a pressure of 3 atmos at room temperature of 27"C
suddenly bursts. Find its resulting temperature. Take ^/ 

=1.4.

27. A 100 g stone is rotated at the end of a string ol length 50 cm at the rate ol
2 revolutions per second. Find the angular momentum. lf after 25 s, the
revolulions become 1 per second, find the torque applied.

28, lt is claimed that a particular engine absorbs 110 Joules of heat at 415 K,

does 50 Joules of work and rejects 75 Joules ol heat into a sink at 212 K. lt
is possible ?

^ 29. A circular disc ol radius 0.1 m and mass 1 kg is rotating at the rate ol
'10 revolutions per s about an axis through its centre and perpendicular to it.

Find the work done to increase the rate to 20 per s.

30. Find the total pressure inside a bubble just below the water surface and having a
radiusol0.l mm. Take surfacetension of waterto be 0.072 N/m and atmospheric

Pressure as 1.013 x'l0s N/m'?.

31. Find the work done in expanding 2 moles ol a gas to twice its initial volume at
a constant temperalure ol 25'C.

SECTION _ D

Answer any 2 questions. Each carry tifteen marks. (r5x2=30 Marks)

^ 32. Describe in detail the use ol static torsion to find rigidity modulus of a rod.

33. Obtain the expression for excess pressure on a curved liquid surface.

34. Give the Kelvin and Planck statements ol the second law ol thermodynamics.
Also explain the working of a Carnot engine.

35. Explain the working of an Otto engine and derive the expression for its
efficiency.


