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Q.l (A) One line euesrions
I ) Quasi-static process

(a) is infinitely srow process (b) experiences thermodynamic

Marks

equilibrium at every
small point on its path

(d) All of these

2) A cyclic heat engine does 50kJ of work per cycle. If effic iency of .ngin. is 7 So/o,the heat
rejected per cycle will be

i"
',I

(c) reversible process

(a) 60.6kJ

(c) 66.6kJ

(b) r 6.6kJ

(d) 200kJ

3)Which of the foilowing is microscopic form of energy.,,
(a) Kinetic [:.nergy (b) potenrial Energy
1c) Internal Energy (d) All of rhese

4) A carnot refrigerator operates between temperature -10 uc and 30,c. Determine its co-
effi cient of performance.

ia) i (b) 8.s75
(c) 6.575 '(d) e

5) Match the following group I items with group 2 iterns and select the correct option.
(l) PMMI (A) Hear pump
(2) PMM2 (B) Violates the starement thar total energy

of the universe is constant
(3) Reversibie heat engine (c) violates Kelvin-planck sraremenr
(4) Carnot cycle (D) Reversibie process

(a) (l)-(A), (2)-(B), (3)-(c), (4)-(D) iul rri_(B1, (2)_(D), (3)_(c), (4)_(A)
(c) (l)-(B), (2)-(C), (3)-(A), (4)-(D) (d) (t)-(c), (2)-(D), (l)-(B), (4)_(A)
(B) Compulsory QLrestion
l) What.is the highest possible theoretical efficiency oia hear engine operating rvith a hot
reservoir of furnace gases at 2100"C when tire cooling water ar,ailable is at l5"C ?
2) Define Efficiency of Heat Engine
3) For a Reversible Cycle Heat Ratio is Function of
4) lVrite down the staterxent of Clausius Inequality

05
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5) A heat engine produces work equivalent to 80 kW with an efficiency of 40 per cent.

Determine the heat transfer rate to and from the working fluid.

Q.2 Atterrrpt any four(Short Questions) 12

(1) WLite down Kelvin-Planck and Clausius statements of 2nd Law of thermodynamics.

(2) Show that the COP of a heat punrp is greater than the COP of refrigerator by unity.

(3) State Carnot's theorem & Explain Limitations of Carnot Cycle.

(4) State hrst law for a closed system undergoing (i) cycle and (ii) a change ofstate
(5) Exflain Causes of Irreversibiiity 

0gQ.3 Attempt any two
(1) Prove that entropy is the property of system..

(2) In an air compressor air flows steadily at the rate of 0.5 kg/s tkough an air compressor. It

enters the compressor at 6 m/s with a pressure of 1 bar and a specific volume of 0.85 m3/kg

and leaves at 5 m/s with a pressure of 7 bar and a specific volume of 0.16 m3/kg. The

internai energy of the air leaving is 90 kJ/kg greater than that of the air entering. Cooling

r,vater in a jacket aurrounding the cylinder absorbs heat from the air at the rate of 60 kJls.

Calculate :

(i) The power required to drive the compressor ;

(ii) The inlet and output pipe cross-sectional areas.

(3) A house requires 2 x 105 kJ/h for heating in winter. Heat pr-rn-rp is used to absorb heat

from cold air or.rtside in winter and sencl heat to the house. Work required to operate the heat

pLrmp is 3 " i0a kJ/h. Determine :

(i) Heat abstracted lrom outsidc :

(ii) Co-efficient of performance

Q.4 (A) What do you mean Steady ilow process? Write the Steady Flow Energy Equation 05

(SFEE) for the open system and obtain the expression ol 1) Velocity of fluid at exit of
"Nozzle" 2) Work done by the "Steam turbine

(B) (i) A reversible heat pump is used to maintain a temperature of 0"C in a refrigerator when 05

it re.jects the heat to the surroundings at 25"C. lf tl-)e heat removal rate fi'om the refrigerator is

1440 kJ/rnin, determine the C.O.P. olthe machine and work input required.

(ii) If the required input to run the pump is developed by a reversible engine which'receives

heat at 380"C and rejects heat to atmosphere, then determine the overall C.O.P. of the

system.

OR

(B) A fluid system, contained in a piston and cylinder machine, passes through a complete 05

cycle ol t'our processes. The sr"Lm ol all heat transf-erred dr-rring a cycle is - 340 kJ. The

systern completes 200 cycles per min. Complete tire ibllor.ving table shorving the rnethod lor

each item, aucl compute the net ratc of work output in kW.

Process Q (kJ/min) W (kJ/min) AE (kJ/min)

t-2 0 4340

2-3 42000 0

l4 - 4200 - 73200
.4-l
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