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- (BME) Program - Level 100 SNy “;‘Zf«i\’ Final Exam.

Full Semester 2013 / 2014 Time: 2 hours

Course Title: Thermodynamics Date: June, 2014

Solve the Following Problems:

Question 1: ( 11 Marks)

\Z kg of an ideal gas occupies a volume of (.3 m’ at 10 bar pressure and 500K
temperature. When this gas expands polytropically with n = 1.2, the internal energy
decreases by 300 kJ (AU=-300 kJ). Assume that the adiabatic exponent of this gas y=
1.4, determine: (i) The gas constant, (ii) Final temperature , pressure and volume of the
gas, and (iii) Heat and work interaction across the system boundary. 72 +¢ p2t1tet \

Question 2: (13 Marks )

{(a) State ihe Kelvin - Planck and Clausius statements of the second law of

thermodynamics. >

(b) A heat Engine receives 600 &J of heat from high temperature scurce at J 090K during
a cycle. It converts 150 kJ of this heat to net work and rejects the remaining 450 kJ to
the low temperature sink at 390K. Determine if this heat engine violates the second law
of thermodynamics on the basis of (i) the Caront principle and (i) the Clausius

inequality. 5 4+ 5

Question 3: (13 Marks ) ‘

One kg of an ideal gas (R = 277 kg K & y = 1.38), is compressed polytropicaily
according to the law pv""’5 = constant from a pressure of 1 bar and 60°C to a pressure of
76 bar. Calculate (i) the temperature at the end of compression ,(ii) the work done on or
by the gas, (iii) the heat transfer to or from the gas, (iv) the total entropy change during
the process if the surroundings has a constant temperature of 30°C. A3 TY

Question 4: (13 Marks )

A closed vessel of 0.2 m’ capacity contains steam at a pressure of I0 bar and a
temperature of 256°C. The vessel is cooled till the pressyye of steam in the vessel falls to
3.5 bar. Find by ysing steam tablesﬁi) final tcmpe:@ure and ch'ynesg;__’:f_[gg_t_ign, (i)
change in internal ¢nergy and heat t xlsferzjga, (iii) chan_ge(én entropy, represent the

process on P-V diagram.
.5 \ @ ' &
%3"_,90_} ’ Good Luck A.Prof. Dr. 3mad Elnegiry
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