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. Show that COPyp = COPR + 1 when both the heat pump and the refrigerator have the same Qy and Q.
values. (20 4*)
Note: COPyp = coefficient of performance of heat pump
COPg = coefficient of performance of refrigerator
Qu = magnitude of heat transfer between the cyclic device and the high- temperature medium at
temperature Ty
QL = magnitude of heat transfer between the cyclic device and the low- temperature medium at
temperature T,
. An inventor claims to have developed a heat engine that receives 800 kJ of heat from a source at 400 K
and produces 250 kJ of net work while rejecting the waste heat to a sink at 300 K. Is this a reasonable
claim? Why? (10 %)

For perfect gas, show that dS= quI_—T +Rd— where S, Cv, R, T and v respectively stand for entropy,
v

specific heat at constant volume, gas constant, fluid temperature and fluid specific volume. (20 »*)

. Air at 1.5 bar, 25°C, initially occupying a cylinder volume of 0.01m? is compressed reversibly and
adiabatically by a piston to the pressure of 8bar. Calculate the final temperature, the final volume, and
the work done on the mass of air in the cylinder. (20 %)
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