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&2 A 2 kg of steam occupying 0.3 m3 at 15 bar @)
is expanded according to the law
PV'-3 = constant to a pressure of 1.5 bar. The PV, = p}u'
work done during the expansion will be j
() 602.9 kJ (b) 606.7 kJ vy = (P, )“3 V.
(c) 612.45 kJ (d) 618.3 kJ
7[ESE : 2019]{ [ Pw -




A system absorbs 100 kJ as heat and does

60 kJ work along the path 1-2-3. The same @-b@
system does 20 kJ work along the path 1- - - 3
4-3. The heat absorbed during the path 1-
. = 890~ \1 T "-92
4-3 1S a-
| Q —+ OO
P HT-Q'J —f éo IO...D . A _,,,U‘ _1—« 6[:}
W12 .
4 ' A /SR g Py
foq;} 0 FU-1
-y — Yo +ao= 62 €7
(a) —140kJ . — 80 kd - s
(c) 80kJ \9/ 60 kJ

ese ;2018
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A thermodynamic cycle is composed of four 3 ;
processes. The heat added and the work done O—@y 5 /u

in each process are as follows:

_ (WP)M{_
Process | Heat transfer (J) | Work done (J) ]\ = 9,
| e y

1-2 0 +50 (by t‘l'y gas)

2-3 50 (from the gas) oy - %/,Q 3?

34 0 + 20 ( n‘th;gas 160-90= W q

4—1 [—BE (to the gas) 0 20
The Wff|016ngy of the cycle is
(a) 20.3% M 37.5%
(c) 40.3% ) 62.5%

[ESE : 2018]



Statement (I) : Fi
analyses the prob
second law of the
problem qualitative

rst law of thermodynamics
lem quantitatively whereas
rmodynamics analyses the

Y.

Statement (Il) : Th

Drocess. \

ottling process is(eversible
v | [ESE : 2016];
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In a@aic proc@ the heat transfer are

+30 J, -50 J and =10 J and +60 J. The network

for the cyclic process is - -
| o .
(a) 30Nm / (b) 40 Nm SENTNALPIL

(c) 50Nm (d) 60 Nm , @

[ESE : 2014] ',
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An insulated container is divided into two
compartments Aand Bby a thin diaphragm. While @“@
A contains a mass of gas at pressure P and

temperature T, Bis evacuated. The diaphragm is

punctured and the gas in A rushes into B. The

process is called

(a) adiabatic

(b) isentropic

(c) constantinternal energy

(dY’ free expansion [ESE: 2013]
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Joule's experiment states that for@ cycle > @
(@) change of pressure is proportional to
temperature change

(b) change of volume is proportional to
temperature change

(¢} change of internal energy is proportional to
temperature change

@ sum of all heat transfer is prdportional to sum
of all work transfer

[ESE : 2013]



N Addal2M

If the work done on a closed system is 20 kJ/kg,
and 40 kJ/kg heat is rejected from the system,

ts internal energy(decreases py $8~ dUT6W
()/20 kJ/kg (b) 60 kJ/kg
) —20 kJ/kg (d) —60 kJ/kg P
(ESE - 2012)
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Codes:

(a) Both A and R are individually true and R is @/
the correct explanation of A @

(b) Both A and R are individually true but R Is
not the correct explanation of A

(c) Ais true but R is false ~
(d) A is false but R is true

Assertion (A): The change in heat and work
cannot be expressed as difference between the

end states.
Reason (R): Heat and work both are

differentials. > INCORRECT [ESE : 1999]



@ 170 kJ of heat is supplied to a system at constant
volume. Then the system rejects 180 kJ of heat
at constant pressure and 40 kJ of work is done q 2 i - 33D
on it. The system is finally brought to its original o
state by adiabatic process. If the initial value of 1%
Internal energy is 100 kJ, then which one of the V- |oo¥T
following statements is correct? L
(a)/The highest value of internal energy occurs

at the end of the constant volume process l o lao (- ) | 7-
(b) The highest value of internal energy occurs —alv=c _ 120 gr) - 0O

at the end of constant pressure process 8. .:.1' 'H:F? Q’aff DH |
(c) The highest value of internal energy occurs g){ 5 ﬁb{al‘ Ay X

after adiabatic expansion 70~ Ua—'llf" Ga 5% %y "M\
(d) Internal energy is equal at all points 9%

7= - 10~
[ESE : 2004] Vo= 3R] | -180%
Y0~-140= %
30=Yy |
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» Which one of the following phenomenon occurs @_p
when gas in a piston-in-cylinder assembly

[expandgreversi bly at constant pressure? _
(&) Heat is added to the gas v

(D) Heat is removed from the gas - W

0
(c) Gas does work from its own stored energy X : \fg
(d) Gas undergoes adiabatic expansion X ' |

[ESE : 2003]
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' A perfect gas at 27°C was heated until its volume
was doubled using the following three different

processes separately: PERFECTGIAS

1. Constant pressure process T= 300K (/

2. Isothermal process Uy=a { /_P_’/_,_\_I_[ _ _2!3’

3. Isentropic process T, y 2

Which one of the following is the correct sequence 1= : /\ - V2 LT,

in the order of increasing value of the final - N 4

tempera_ture of the gas reached by using the above - oo™ 600 v

three different processes? b

(@ 1-2-3 (b) 2 ~8~1 @/7@?1 200l

@3—2-1 (d) 3—-1-2 . “)‘(-f_l_:ﬂf;w
[ESE : 2004] 9 ,}?K,—U-V
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Match List-l1 with List-1l and select the correct
answer using the codes given below the lists: @
List-I
A. Work done in a polytropiC process
B. Work done in steady flow process
C. Heattransferin areversible adiabatic process
D. Work done in an isentropic process ﬂf — \4
List-Il B—-'F |
b C— o
2. Zero
5 PY-PY >3
y—1
4 pVi — PoVs
' n-—1
Codes:
A B C D
(a) 4 1 3 2
(b) 1 4 2 3
T e ol
() Tufe N g S

[ESE : 1996]
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- Anon flow quasi-static ( reversible) process OCCUrs @
-

for which
~ dV
P= (-3 V+ 16) bar, Ny !S P

where Vis volume in m3. What is work done when g?- |6)>'\| = I
- i ‘d.-'l' 0
VV changes from 2 to 6 m>37? “ ) ( 5

(
(@) 16x105Jv"  (b) 16.5x 105 J i .ol
(c) 16 x 103 J (d) 16.5 x 10=.J ”’(-—5 +16 )N”
[ESE : 2013] b o
f_}(e'itf) 166 |u
a J
-up + 64 .
= |6RIY

V. 3
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The volume and temperature of air @

(assumed to be an 1deal gas) 1n a closed

vessel is 2.87 m’ and 300 K, respecti- 5 PV =mRT

vely. The gauge pressure indicated by a :,iiizg M?K%f; mﬁi_

manometer fitted to the wall of the vessel
1s 0.5 bar. If the gas constant of air is (%: 05 bygt, P  bat ) M- 5
R=287J/kgK and the atmospheric R- agqﬂpak

7

pressure 1s | bar, the mass of air (in kg) -
in the vessel 1s |2 Marks]|

(A)1.67 (B)3.33

(C)5.00 (D)6.66

X¥
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@ A 4-m 5-m 6-m room is to be heated by a baseboard resistance heater. It
is desired that the resistance heater be able to raise the air temperature in

the room from 7 to 23°C within 15 min. Assuming no heat losses from the
room and an atmospheric pressure of 100 kPa, determine the required power

of the resistance heater. Assume constant specific heats at room temperature.

AW,
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Q. A 3-m3 rigid tank mntainat 250 kPa and 550 K. The gas is now cooled until its

temperature drops to 350 K. Determine (a) the final pressure in the tank and (b) the

amount nfﬁleat transfer | @ - T%*
e Ry-meT %0, R
[fo ™ V= ngmﬁ 260*%> _m ___’_J_;,E_i{

! 0 v ! ™ T; T-z_

o o GPC}U}(( )

i’ﬂ ’ Z ﬂ‘P A %0k — pos. Taop- 250 4250

N Sy
| IO, o | —

kt; < dU+SW _ k= : %/_»‘;‘ﬁ =),
dU% M ( "
L . A

\J{/‘(\L—}""—r
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A cylinder coma'msf an ideal gas

at a pressure of |1 bar. This gas 1s
compressed in a reversible isothermal
process till 1ts pressure increases to 3
bar. The work in kJ required for this
process 1s 1 Mark|
(A)804.7 (B)953.2

(B)981.7 (D)1012.2
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The contents of a well-ansulated tank are
heated by a resistor of 23 £ i which

I0A current 18 flowing Consider the
tank along with 1s contents as a thermo-

dymamuc system. [he work done by the
system and the heat transfer to the

System ar%@ T'he rate of heat (0),
[wugg 1”’3 change in mntemal energy
(A L) durmg the process KW are

|1 Mark]
v/Q =0, W =-23, AU=423V
(B)O=+23W=0AU =+23
(C)O=-23W =0 AU=-23
(D)O=0W=+23 AU=-23

A

/

SHELL INILATE)
1/1
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In an adiabatic process 6000 J of work performed @
On a system. In the nonadiabatic process by W

: . 4 - 0UD= Wi
which the system returns to its original state. giv B
1000 J of heat is added to the system. What i i
the work done during nonadiabatic process? ¢ =W
(8 +7000J (b) ~7000 4 ’

(c) +5000J (d) -5000 4 jorp = G-
[CSE'PVQ Qifa-\'a&-l = W.‘#a\—% \f‘l&h \
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Which one of the following is the correct
statement? Steam is said to be superheated
when the

(@) actual volume is greater than volume of
saturated steam

(b) actual volume is less than volume of
salurated steam

(c) actual volume is equal to volume of saturated
steam

(d) None of the above

"~
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Which one of the following properties remains

unchanged for a real gas during Joule—Thomson
process?

(a) Temperature (b) Enthalpy
(c) Entropy (d) Pressure
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If h, p, T and v refer to enthalpy, pressure,
temperature and specific volume respectively,
and subscripts g and f refer to saturation
conditions of vapour and liquid respectively, then
Clausius-Clapeyron equation applied to change
of phase from liquid to vapour states is

o (h-h) . dp_ (h=h)
@ & T v) @ o T

dp _ (hg —Hy) dp _ (hg -hy)T

@a="71 QAN

"~
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For an ideal gas, the expression

[T(g_:']p - T( 3—?-]‘,] is equal to

(a) zero ®) C,IC,
€ R d) AT



R, Afds

For a gas, pressure p, volume vand temperature
I'are dependent on each other. Then which one
of the following p -v -T relationship will be
obeyed?

"~
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Which one of the following is the correct
statement? Clapeyron equation is used for

(@) finding specific volume of vapour

(b) finding specific volume of liquid

(c) finding latent heat of vaporization

(d) finding sensible heat

"~
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Constant pressure lines in the super-heated region
of the Mollier diagram have what type of slope?
(a) A positive slope

(b) A negative slope

(c) Zeroslope

(d) May have either positive or negative slopes

"~
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In free expansion of a gas between two

equilibrium states, the work transfer involved

(@) can be calculated by joining the two states
on p-v coordinates by any path and
estimating the area below

(b) can be calculated by joining the two states

Dy a quasistatic path and then finding the
area below

'C) is zero
d) is equal to heat generated by friction during
expansion

Y
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Variation of pressure and volume at constant
temperature are correlated through

(a) Charle'slaw (b) Boyle's law

(c) Joule's law (d) Gay Lussac’s law

"~
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For a non-flow constant pressure process the heat

exchange is equal to

(a) zero

(b) the work done

(c) the change in internal energy
(d) the change in enthalpy

Y
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The equation of state

pv = R](1+_+._+._+ )
v V2 Va Y ;
iSkn‘OWﬂas

(@) Vander Waals equation

(b) Benedict-Webb-Rubin equation
(c) Gibbs equation

(d) Virial equation

e
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Which one of the following is the correct
expression for change in the internal energy for
a small temperature change AT for an ideal gas?
(@) AU=C xAT (b) AU= CprT'

C
(c) AU:EfoT (d) AU=(C,-C)AT

Y
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What is the ratio of the slopes of p-v curves for
an adiabatic process and an isothermal
process ?

1
(a) ” (b) Y+ 1

1
(©) ¥ (d) ;+1

el
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For a gas that is allowed 10 expand reversibly
and adiabatically, there is no change in

(a) internalenergy (b) temperalure

(c) entropy (d) enthalpy
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Q. A series of operations, which takes place
in a certain order and restore the initial
conditions at the end, is known as

(a) Reversible cycle

(b) Irreversible cycle

(c) Thermodynamic cycle
(d) None of these
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Q. A 120 -V electric resistance heater draws 10 A. It
operates for 10 min in a rigid volume. Calculate the
work done on the air in the volume.

(@) 720000 KkJ

(b) 720 K]

(c) 12000 ]

(d) 12 K]
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Q. Which of the following processes is
irreversible process

(a) Isothermal

(b) Adiabatic

(c) Throttling

(d) All of the above
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Q. In a reversible adiabatic process the ratio
(T, /T,) is equal to -

Y—1

(c) (1?1”2)2_"’

@ (2)
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Q. In the polytropic process equation PV™ = constant if n is
infinitely large, the process is termed as -

(a) Constant volume

(b) Constant pressure

(c) Constant temperature
(d) Adiabatic
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Q. Internal energy of system containing
perfect gas depends on

(a) Pressure only

(b) Temperature only

(c) Pressure and temperature

(d) Pressure temperature and specific heat



I AddalM

Q. Which of the following equations is incorrect? (where V,P,T and Q
are volume, pressure, temperature and heat transfer respectively)
(@) dV = 0

(b)$ dP = 0

(c)$ dT = 0

(d)$ dQ = 0
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Q. A polytropic process with n = -1, initiates
with P =V = 0 and ends with P = 600 kPa
andV = 0.01 m3. The work done is

(a) 2 kJ

(b) 3 kJ

(c)4 kJ

(d) 6 kJ
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3" U RT
) H »
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Q. Certain quantities cannot be located on the graph by a
point but are given by the area under the curve
corresponding to the process. These quantities in
concepts of thermodynamics are called as

(a) cyclic functions

(b) point functions

(c) path functions

(d) real functions
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