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B. Tech.

(SEM. III) ODD SEMESTER THEORY
EXAMINATION 2013-14

THERMODYNAMICS
Time : 3 Hours ‘ Total Marks : 100
~ SECTION—A
1.  Attempt all questions parts : ‘ (10x2=20)

(a) Distinguish between microscopic and macroscopic

approaches of thermodynamics.
(b) Explain shaft work and electric work.
. (c) Write the limitations of First law of thermodynamics.
(d) Explain PMM-1 and PMM-2."

a
(¢) In van der Waals’ Equation (P + —2) (v-b)=RT,
: v

Explain the term v_az_ and'b'.
() Explain critical point and triple point.
~ (g Explaih reversible process with an example.
(h) Derive a relationship between COP of heat pump and
refrigerator.
(i) What is Second law efficiency ?

(j) Prove : entropy of an isolated system always increases.
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6. Attempt any one part : - (10x1=10)
~ (a) Explain working of Carnot and reversed Carnot Cycle.

(b) Areversible heat engine operates between two reservoirs

~ at 827°C and 27°C. Engine drives a Carnot refrigerator

maintaining ~13°C and rejecting heat to reservoir at 27°C.

Heat input to the engine is 2000 kJ and the net work

available is 300 kJ. Detennine the heat transferred to

refrigerator and total heat rejected to reservoir at 27°C.

7.  Attempt any one part : : | (10¥1=10)
(a) Deduce two T-ds relatibns. ‘A metal block of 5 kg and
200°C is cooled in a surrounding of air which is at 30°C.
If the specific heat of metal is 0.4 kJ/kgK, calculate :
(i) Entropy change of block.
(ii) ‘Entropy change of surrounding.
(iii). Entropy change of universe.

'(b) Two blocks of metal, each of mass ‘m’ and specific heat
‘c’, initially at temperatures T, and T;, respectively are
brought to the same final temperature by means of a =
reversible process. Show that the work obtained is g\ivex\
by :

WREV =mC [TH + TL - 2‘\,TH TL ] .

ME301/DNG-52462 4 " . 10450



