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SECTION "A"
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Tick the most appropriate answer.

l. A thermodynamic system is refened to be an isolated system when there is transfer of
.....across the system boundaries.

[ ] only mass [ ] only energy
[ ] both mass and energy [ ] neither mass nor energy

2. Choose the open thermodynamic system
[ ]icecreamfreezer [ ]centrifugalpump [ ]pressurecooker [ ]storagebattery

3. If a gas is heated against pressure keeping the volume constant, then work done will be
[ ]positive [ ]negative [ ]zero [ ]maximum

4. All of the following are intensive properties of a system, except
[ ]viscosity [ ]temperature [ ]densiiy [ ]potentialenergy

5. If value of n is infinitely large in a polytropic process PV'' : C, then the process is constant
[ ]volume [ ]pressure [ ]temperature t lenthalpy

6. As differentials, heat and work would be described mathematically as
[ ]inexact [ ]exact [ ]discontinuity I Jpointfunction

7. Change in enthalpy of a system is the heat supplied at
[ ]constantpressure[ ]constanttemperature [ ]constantvolume [ ]constantentropy

8. First law of thermodynamics refers to conservation of
[ ]mass [ ]momentum [ ]energy [ ]force

9' In a general co-mpression process, I kJ of mechanical work is supplied to Zkgof fluid and 400 J of
heat is rejected to the cooling jacket. The change in specific internal energy would be[]700J []3s0J []300J tl600J

l0' Which of the following parameter changes during an isothermal process
[ ]pressure [ ]temperaiure[ ] internal energy I i p..riure and internal energy

I l' Which one of the following gases will have maximum value of gas constant
[ ]Nitrogen [ ]carbondioxide [ ]Surphurdioxide [ ]oxygen

the gas laws can be used with minimum error
[ ] saturated steam [ ] superheated steam

t

a

For which of the following substances,
[ ] dry steam [ ] wet steam

12.



13

14.

15.

16.

17.

18.

19

Total heat of a substance is also known as

[ ]internalenergy [ ]entropy [ ]thermalcapacity [ ]enthalpy

At critical point, the enthalpy of vaporization is

[ ]zero [ ]maximum
I i minimum [ ] depends on temperature only

In a Carnot cycle, the rejection of heat is at

[ ] Constant pressure [ ] Constant volume

[ ] Constant temperature [ ]None

If thermal efficiency of a Camot heat engine is 40Yo, then coefficient of performance of a

refrigerator working within the same temperature limits would be

tli.s l)z.s II3.s []4.s

For any natural process, the net entropy change would be

[ ]zeio [ ]positive [ ]negative [ ]unpredictable

A heat engine is supplied heat at the rate of 30,000 J/s and gives an output of 9 kW. The thermal

efficiency of engine will be

t 120% t 130% t 140% [ ]50%

o

20.

The gas turbine works on the

[ ] Rankine cycle [ ] Carnot Cycle [ ] Brayton Cycle

Cycle used to analyze thermal power plant is

[ ]Carnot [ ]ReversedCarnot [ ]Rankine

[ ] DualCycle

[ ] Brayton

o
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a' Define a) open system b) crosed system and c) isorated system. ,31b' A computer cooled by a constanrspeed fan oierate ,uiira.torily at sea level but overheat at high 
t

altitude. Why? Give reasons.
c' A vacuum g"'gt mounted on a condenser reads 0.66 m of Hg. what is the absolute pressure in,h"[3]condenser in kPa when atmospheric pressure is 10r.3 kpa? Ipr.r"uo : rgo00 kgl#r/rvresrw 

"' "''[rJ

a. Differentiate between heat and work transfer. 
t llb. Derive an expression for workdone during and isothermal process. t..c' A. piston cylinder assemuty c;;; 0.9'kg or ai. ui i-temperature of 300 K and pressure 

"f I [3r1..The air is compressed to a state where the temperatrr" ir.izo K and tt, piorrr. is 6 bars. Duringthe compression, there is a heat transfer from ihe air to the surrounding equal to zo w. Using theideal gas model for air, determine the work during the process in kJ. ul

a' Derive an expression for specific volume of a two phased mixture in terms of quality.(v=v,+xv,r)
t3Ib' A piston cylinder arrangement contains 2kgof water initially at a pressure of 200kpa and a qualityof 20%' Heat is added until the total voluine ir i.t ri. tt takes a pressure of 600 kpa to lift thepiston' sketch the process on P-v and T-v diagrams uiJ arr"rri"; A;;;;i temperature and worktransfer.a

a
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Q.N.4

Q.N.5

Q.N.6

a' write down the general expression for conservation of energy of a control volume applying first lavr,of thermodynamics. Apply it for steady flow devices: turLine, nozzle and throttling valve with-appropriate assumptions.
b' Air flows at a rate'of L z.\slsthrough a compressor, entering at 100 kpa,21oc,with a ,rroriry ofl]om/s and leaving at 500 kPa, l50oCwith a velocity'oilio ,lr. Heat lost by the compressor to the-surrounding is estimated to be 20 kJ/kg. calculate tt" por". required to drive the compressor anddiameters of inlet and exhaust pipes. 

---- r""Y' rvrsrrvu rv ur 
t5l

a' If a window air conditioner were placed on a table in a room and operated, would the room _temperature increase, decrease, or remain the same. Exprain? r 'stvs' vvvu'|' "'o ''[r]
b' Using first T'ds equation derive an expression for change in entropy for solids. t3Ic' A reversible heat engine operates between two reservoirs at temperatures of 600oC and 40oC. The -engine drives a reversible 

-refrigerator 
which operates between reservoirs at temperatures of 40ocand - 20oc' The heat transfer to the heat engine is 2000 kJ and the net work output of the .orui]engin-e refrigerator plant is 360 kJ. Evaluarte the heat transfer to the refrigerant and the n., nil-transfer to the reservoir at 40oC. 

t6]

a' write down four most important air standard assumptions for analysis of air standard cycles. l4l _b' superheated steam at 8 MPa and 500oc enters into trilin" or a steam ;;;r, plant working on aRankine cycle. The steam leaves the condenser as saturated liquid at I0 kpa. The turbine andcompressor have isentropic efficiencies of 0.9 and 0.8 respectively.'Determine [z+2+zli) net work per kg of steam 
r ---'--Jr YvrY'r.tr'v LL-zr - -

ii). neat supplied into the boiler per kg of steam
iii) thermal efficiency

o


