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I Adda

A reversible Carnot engine operates between
27°C and 1527°C, and produces 400 kW of net
power. The change of entropy of the working
fluid during the heat addition process is

(@) 0.222 kW/K

(b) 0.266 kKW/K

(c) 0.288 kW/K

(d) 0.299 kW/K
[ESE : 2018]
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I Addal2

‘Which of the following devices complies with
the Clausius statement of the second law of
thermodynamics?

(a) Closed-cycle gas turbine

(b) Internal combustion engine

(c) Steam power plant

(d) Domestic refrigerator [ESE : 2018]



I Adda

The thermal efficiency of the hypothetical cycle

shown IS
TK)
700 |- --=eenn e ,
300 boeeen- — .
1 5 §(KJIK)
(@ 06 (b) 0.5
(c) 04 (d) 0.3

[ESE : 2017)
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I Adda

Two reversible engines are connected in series
between a heat source and a sink. The
efficiencies of these engines are 60% and 50%,
respectively. If these two engines are replaced
by a single reversible engine, the efficiency of
this engine will be
(a) 60% (b) 70%
(c) 80% (d) 90%

[ESE : 2018)
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N Adda

Consider the following statements:
1. Entropy is related to the first law of
thermodynamics.
2. The internal energy of an ideal gas is a
function of temperature and pressure.
3. The zeroth law of thermodynamics is the basis
for measurement of temperature.
Which of the above statements are correct?
(@ 1and2only  (b) 1and3only
(c) 2and3only  (d) 1,2and 3

[ESE : 2018]
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N Adda

A heat engine receives heat at the rate of 2500
kJ/min and gives an output of 12.4 kW. Its thermal
efficiency I1s, nearly :
(a) 18% (b) 23%
(c) 26% (d) 30%

[ESE : 2016]
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I Adda

One reversible heat engine operates between
1000 K and T, K. and another reversible heat
engine operates between T, K and 400 K. If both
the engines have the same heat input and output,
then the temperature 7, must be equal 1o :
(@) S82.7 K (b) 6325 K

() 682.8 K (d) 7325 K

[ESE : 2016]

e




I Adda

A system of 100 kg mass undergoes a process
in which its specific entropy increases from
0.3 kd/kg K 10 0.4 kJ/kg K. At the same time.
the entropy of the surroundings decreases from
80 kJ/K to 75 kJ/K. The process is

(a) Reversible and isothermal

(b) Irreversible

() Reversible only

(d) Isothermal only

[ESE : 2016)
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I Adda

A Carnot engine operates between 300 K and
600 K. If the entropy change during heat addition
IS 1 kJ/K, the work produced by the engine is:
(@) 100 kJ (b) 200 kJ
(c) 300 kJ (d) 400 kJ

[ESE : 2016]
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I Adda

Which of the following statements pertaining to

entropy are correct ?

1. Theentropy of a system reaches its minimum
value when it is in a state of equilibrium with
its surroundings

2. Entropy is conserved in all reversible
processes

3. Entropy of a substance is least in solid
phase

4. Entropy of a solid solution is not zero at
absolute zero temperature

(@) 1, 2 and 3 only (b) 2, 3 and 4 only

(c) 3andd4only (d) 1,2 3and4
[ESE : 2016)
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I Addal2

Q. Which one of the following hypothetical heat engine cycle
represents maximum efficiency? {[CEE-F’re ; 1999ﬁ~
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Addai24

Two ideal heat engine cycles are represented in @fﬂ@
the given figure. Assume VQ = QR, PQ = QS
and UP = PR = RT. If the work interaction for the

rectangular cycle (WVUR) is 48 Nm, then the work B
interaction for the other cycle PSTis | R R = %

1
— 2
- g (APR) (agr) =%
Pressure A/

AN 30 mre)
i3
// " APAR ~ b PST = 7—’9"2—?1——_‘3:‘_“?
P ’L

- PR _ QR
- —— TS ~
Volu
(@ 12Nm (b)m1eeNm ST= OR = (20 ST= 28R
(c) 24Nm\/ (d) 36 Nm L

[CSE-Pre : 2001]2~
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I Adda

Two reversible engines are working in series @
between a high temperature reservoir at 1000 K
and a low temperature reservoir at 300 K in such

a way that the heat rejected by the preceding WzWa W, 7 4P
engine .lS completely absorbgd by the 1 - ’Qj-j_& T, - ﬁ
succeeding engine and both the engines develop B

the same amount of work per cycle. What is the _ \000o+30V
intermediate temperature between first and B B

second engines?

(@) 700K = 699 3

(b) 650K

(c) 350K

(d) Not possible to be estimated with the given
data
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The thermal efficiency of the Carnot engine is
0.5. If the engine is operated as refrigerator, what

s the C.O.P. of the refrigerator?
(a) 05 ) 1.0
(c) 20 (d) 25
il
,
VY|
Qv
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q Adda
Fora Carnotengine T, > T, When T, is decreased

2
by AT with T, remaining same then efficiency is (a) (Tz T T1)AT + (AT)

Ny, and when T, is increased by AT with T, —LTz(TZ +AT)

remaining same, efficiency is N,. Which one of 5
the following is the correct expression for (Tz ‘E)AT"‘(AT)
m-m? -\ttt g ®) T TTAT)
- |- = -4

v (T, =TH)AT +(AT)

he - TiT; +AT)
1= A= B (Ty + T,)AT +(AT)?

. ('AL' Ix)(-(rf' AT) -\-—Tz-(l (d) T‘(T-‘ + AT)

(T +a7) \/ﬂ
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I Adda

Assertion (A): Two engines A and Bwork on the
Carnot cycle. Engine A uses air as the working
substance and B uses steam as the working
substance. Both engines are having same
efficiency.
Reason (R): Carnot cycle efficiency is
independent of working substance. .~
(a) Both A and R are true and R is a correct
explanation of A.
(b) Both A and R are true but R is not a correct
explanation of A.
(c) Ais true but R is false.
(d) Ais false but R is true.
[CSE-Pre : 2007]
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2 H-®

\

2 v ' 2 ,
3 , - LV
3 // 6(>VIEO[TTRQ1\JSFHZ = STdS Q,\@D@—e‘r’ -
g /\ ‘
3 L1 T-pABSOLUTE
By vl
Inthe T-S diagram shown in the figure, which one ds 0 1+ >=
of the following is represented by the area under

the curve ?

(@) Total work done during the process ><

\(gy‘fotal heat absorbed during the process

(c) Total heat rejected during the process X

(d) Degree of irreversibility X @/
[CSE-Pre : 2004]
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Adda

|

b7
% =0

A reversible heat transfer demands
|1 Mark]
\(ﬁ/{ The temperature difference causing
heat transfer tends to zero
(B) The system recerving heat must be at

a conslant lemperature.

\
-
/

i

(C) The system transferring out heat
must be at a constant temperature.

(D)Both interacting systems must be at
constant temperatures
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I Addal2

A condenser ol a relrigeration system
rejects heat at a rate of 120 kW, while its
compressor consumes a power of 30
kW. The coefficient of performance of
the system would be [1 Mark]

1
(A) 2 (B)4

©)5 (Df3

.
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I Adda

Any thermodynamic cycle operating
between two temperature limits 1s
reversible i1f the product of the efficiency
when operating as a heat engine and the

COP when operating as a refrigerator 1s
equal to 1. [1 Mark]
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I Adda

For two cycles coupled 1n series, the
topping cycle has an efficiency of 30%
and the bottoming cycle has an efficiency
of 20 %. The overall combined cycle
efficiency 1s |2 Marks]
(A)50% (B) 44%

(C)38% (D) 55%

e




e




I Adda

An 1rreversible heat engine extracts heat
from a high temperature source at a rate
of 100 kW and rejects heat to a sink at a
rate of 50 kW. The entire work output of
the heat engine 1s used to drive a
reversible heat pump operating between
a set of independent isothermal heat
reservoirs at 17°C and 75°C . The rate
(in kW) at which the heat pump delivers

heat to 1ts high temperature sink 1s

[2 Marks]
(A) 50 (B) 250
(C) 300 (D) 360

e
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Addal247

Q. A cyclic device operates between three thermal reservoirs, as
shown in the figure. Heat is transferred to/from the cycle device. It is
assumed that heat transfer between each thermal reservoir and the
cyclic device takes place across negligible temperature difference.
Interactions between the cyclic device and the respective thermal
reservoirs that are shown in the figure are all in the form of heat

transfer. [2 Marks] [1000K |

00 kK

a0 kJ

G &

Cyelic

Device
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