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PHI COI-PROPER?IES OF MATTER AND fiIERMODYNAMICS
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Section A

12 Objectioes tlpe quzsti,ons, in bunches of 4 questiohs.

Each bunch carries a weightage of \.

1. Y is the Young's modulus, K bulk modulus and rl is the rigidity modulus. Then choose the false
relation :

2. The value ofBevnolills number for narow tubes is :

(a) 100.

(c) 1000. (d) None ofthe above.

3. The efficiency of a Carnote's elgine works between T1 = ,{50 K and T2 = 350 K s :

(a) 9/Y= 3/n + 1/K.

(c) 9/Y - 3/rl = UK-

(a) 2.2Vo.

(c) 220 Eo.

(b) 9/Y= l/3 + Lt(
(d) Y = gkn/(3K+I ).

(b) 22.2qo.

(d) Node ofthese.

4. The Clapeyron's late t heat equation is given by:

(a) dP/dT = LA$r-Vr). (b) dUdT = PfiW, -V1).
(c) dV/dT = I-T 1S* P/. (d) None of these.

5. The period of torsional oscillations is <lirectly proportional to 

-.
6. The g ders of bridges are 

- 

shaped

?. 

- 

is an example of a Carnot€'s engine opemtes in ihe reverse direction.

8. U - TS + PV is eaUed 

- 

of a system.

9. Write down a simple relation for the force which obeys Hooke's law

10. Write down an ex.pression for the excess pressure inside a liquid drop'

11. What is turbulent motion ?

12. What do you mean by i4tefnal energy of a system ?

(12 x Ya = 3 weightage)
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Seetion B

Answer all questions' each carries a ueightage of 1

13. Explain the term'elasuc afler effect

14. De6ne bendiLg moment of a beam

15. Obtain an expression for the total pressure inside a bubble of mdius r at a depth 
'li 

in a pond

16. How does surface tension of a liquid vary with temperaturc ?

l?. What is Brownian motion ?

18. Write down the gas equation iluring an a'liabaiic process E:(plain the symbols used

19. What is an jsochoric Process ?

20. Distinguish between HeLnholtz and Gibb's functions'

21. What do you mean by 'enthalp/ of a system ?

(9x 1= I weightage)

Section C

Answer ony five questions' each carries ueightage of 2'

22. Dedve the relstion for the geometdcal moment of inertia of a cytindrical wire of radius r'

23. A wire 3 m long atrd 0.625 sq cm in cross-section is foun'l to stretch O 3 cm un;er a tension of

1200 Kg. What is the Young's moilulus ofthe material ofthe wire ?

24. Obtain an expression for the tersinal velocity of a slcall sphere faling throueh a highly viscous

meilium

25. Prove that sur'face ten6ion is numerically equal to sudace tension'

26. Derive an expression fol the force requleil to sepalate two glass plates coutaining a thin layer of

liquid between tfiem. Surface teasion of ttre liquid is T'

2?. 'I{eat and work aie path functions'' Explaitr

28. Areversible heat engiaqgfefficielry 2/5 has its e(ficiency increased to wllen the temperature of

the sink is lovrered by 50'C. Find ihe temperature of the sorrce'
(5x2=l0weightage)

Sectio! D

Answer any two questions, each c4rries a weightaEe of 4'

29. Derive an expression for tlrc coupl€fi'nit tqrist on a cylindiical wire'

30.DerivePoiseuille,se,rpressionfolthelateofflowofaliquidt,hlough.acapillarytube.

31. With the help of suitable diagrams explain various cycles of operation of a Camot's teversible

engine. obtain the expression for effieiency 
(2 x 4 = g v/eightage)


