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MIE302/AU302 (GS)
B.Tech. IIT Semester
Examination, December 2025
Grading System (GS)
Thermodynamics
Time : Three Hours

Maximum Marks : 70
Note: (i) Attempt any five questions.
fo=el grer we=t B & DifoTe|
(ii) All questions carry equal marks.
il vl & TEH 3E B
(ii) In case of any doubt or dispute the English version
question should be treated as final.

o=t ot Widw o faare & Rafa 3 3RE 9T & wes &
3ife A= IR

1. (a) What is a thermodynamic system? Explain different
classes of systems with suitable examples.
FHAADIT q7 G901 &7 IJG<h 320N Hied [afts voR
& TAT DI RS DT

(b) Steam at a 6.87 bar, 205°C, enters in an insulated nozzle

with a velocity of 50 m/s. It leaves at a pressure of
1.37 bar and a velocity of 500 m/s. Determine the final
enthalpy of steam. |
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2. (a)

(b)

3. (a)

(b)

4. (2)

[2]
6.87 ¥R TI§ 3iX 205°C dUHM W HIT 50 HE/AHs &
a7 ¥ U 3RIET Aisie § 499 aRal &l 9 1.37 §R €9
31k 500 Wex/Adhes & 3TV §e% Noadr 8] 9T 3 3ifew
=& 5 SHifse

Give available energy and unavailable energy with

reference to the thermodynamic cycle.

FHAID! Wb & TaH A T Hail AR IUEST Haft
&1 fqaxor difswe|

Explain the Carnot cycle with a neat diagram and derive

its efficiency.

U YA 3IRE DI FEdl I SHIC Tb D AT
Pifte 31k g9 &[T sa Bifsel

Define phase and phase transformation. Explain the

different phase transformations of a pure substance.

31T 3R 3awT wuiaRvT @ yRANG difaw] e g=
e & fafirs s/ suicRvil o rer S|

Define dryness fraction. Describe the methods of
measuring the dryness fraction of steam.

Y[l 3791 DI URHING | 91T & YBar 37% Bl A
oI fafert &1 aof &

Alr enters the compressor of a gas turbine plant operating
on Brayton cycleat 101.325 kPa, 27°C. The pressure ratio
in the cycle is 6. Calculate the maximum temperature in
the cycle and the cycle efficiency. Assume W_.=2.5 W,
where W and W are the turbine and the COMpressor

work respectively. Take y = 1.4.
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®)

(a)

®)

(b)

3]
ST+ 6 YR Tferd I exEE 9aF & ek o 101.325
kPa a1 3R 27°C A9 W ai” Y49 &<l & 5 A
qE 3R 6 &1 T F siftraw arawH 3k T 2erar )
UM Bifole] A HfdE W, =2.5 W, S8 W_3iR W,
AT TRER 3R &R &1 - Bl 7= 1.4 A5
Explain the composition of gas mixtures in terms of
mole fraction and mass fraction.
Arer 3w 3R seowe 3 & Haf 3 I fsolt & S=kae
@ T DSl
Define adiabatic flame temperature and explain its
physical significance.
BEN SaIeT AT B IRWING R iR 3o Yite
HEW B R B
Discuss the role of enthalpy of reaction and adiabatic
flame temperature in thermal system design.
FIT woTelt & e # sfttfesar & e sk v
Saten e o Yier ) =t Sl

Explain actual combustion. Discuss the causes and
effects of incomplete combustion.

ANKIa® T8 @ e Pifore] el T8 & SRl 3K
el o) gl S|

Explain zeroth law of thermodynamics. Also mention

the limitation of first law of thermodynamics.

FHIie & grad oW @ aren Sifsiel | g,
Fumfaa! & For Fram 3 sl &1 o 3o wifsel
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7. (a)
(b)
8 (a)
(b)

(4]
Describe the Otto cycle with neat diagrams. Derive the
expression for its air-standard efficiency.
FIET TH BT WL IR SR ol S| 59 a-
AM® T8l & o dsie Fedd it

Explain the steam formation with relevant sketch and

labe] all salient points and explain every point in detail.

3Ugeh T & FEadr 9 Hg ST S afear o
3! fTwRyds areT a|

Explain the Kelvin—Planck statement and the Clausius
statement of the second law of thermodynamics. Also

mention its application.

FoTae & i From & dica-wie o2 3k 3k
FENETE I D ARAT DIfSTE| TRI &, THD IR
o1 Y IeorE Bifore|

Define and explain thermodynamic properties. Distinguish

between intensive and extensive properties with examples.

Femfasr ol &1 uRuif¥a 3k we $Hifswe! el
afed e 3R =aus oIt F €T iR e Hifae|
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