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ENGINEERING THERMODYNAMICS
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Pz () FH-FAATEEAC T H
Note : There are THREE sections in the paper A, B and C.
i) DFw-u 7 g7 gEar 1 F @ 10 971 & IR 6T | 5hE Y77 U 37 T8
ug @4 10 97T TGIHE TR & T & 2 |

Answer all the 10 parts of the question no. 1 in Section-A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) Q- F 8 ¥ 4 4 [#27 6 yol & I AT | FeE ¥ 3 3 B8 04
39T 5 @IFH / 50 WGl 7 37 G /|

Answer any 6 questions out of the 8 questions in Section-B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QEA-81F6 1 4G fFE1 4 vt & IR AT | FF 597 8 Ik FT B @
g7 15 I / 150 91 5 I Gifore |

Answer any 4 questions out of the 6 questions in Section-C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

() T G & G} 5l B FHER T TTY E BT |
Solve all the questions of a section consecutively together.

i) @ s A 3R 8 ) Rt A sl S & A 8 |

Only English version is valid in case of difference in both the languages.

A - T
Section — A
L () Frefafes #we € Rfga i 2 7
(a) WA (b) ATIHH
(¢) = (d) IvtEa g+
Which of the following is Intensive property ?
(a) Molarity (b) Temperature
(c) Density (d) All of the above

(1 of 4) P.T.O.



CH3006
(i)

(2 of 4) 7144 -

Fumifaeh! =1 ggen faam fm & gafua 2
(a) ST T HLE (b) |7 1 HET
(c) ZoIHM 1 HLET (d) Tl o1 HE
First law of thermodynamics deals with
(a) Conservation heat (b) Conservation of momentum
(¢) Conservation of mass (d) Conservation of energy
(iii) FemTfaeh @1 dran fran e wiad @ geaie 0 & foo v fafa wem s 2 2
(a) Hquf (b) ol Urerdt
(©) Hyol i (d) &9l g el
Third law of thermodynamics provides a method to evaluate which property ?
(a) Absolute Energy (b)  Absolute Enthalpy
(¢) Absolute Entropy (d) Absolute Free Energy

(iv)

(v)

(vi)

frfafea 4 3 foa s=ifaaa € smama S s g I @2 ?

(a) dW/T &1 Fh Taehed <=0 (b) dW/T &1 Fhia TR >=0
(c) dQ/T & =l §a1he >=0 (d) dQ/T &1 Fhig GHIHA <=0
Which of the following is known as the inequality of Clausius ?

(a) cyclic integral of dW/T<=0 (b) cyclic integral of dW/T>=0
(¢) cyclic integral of dQ/T>=0 (d) cyclic integral of dQ/T<=0

U THTHTET &1 &1 A1 Gl 8

(a) AT 9Y (b) I §H
(c) SHHIE I (d) 399 91 &
A refrigerator may be termed as a
(a) heat pump (b) heat engine
(¢c) Carnot engine (d) None of these
w¥fiaa 1 Hifers fagia ssmfah & fea fram w smnfa & 2
@ A (b) vEs
© T (d) e
Fundamental principle of refrigeration is based on which law of thermodynamics ?
(a) zeroth (b) first
(¢) second (d) third

(vii) BeHETeeH gad Hat (A) B 1= webr & fvarfya fera s 2
(@) A=H-TS (b) A=E-TS
() A=H+TS (d) 37 8 Fré T
Helmholtz free energy (A) is defined as
(a) A=H-TS (b) A=E-TS

(c) A=H+TS (d) None of these
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(viii) U gaTctee foem & vt et oft T B EHdI 2 |
(a) “HH (by A
(c) dfg (d) Ieoifiga d & H1E F&
The entropy of an isolated system can never
(a) decrease (b) be zero
(c) increase (d) None of the mentioned
(ix) 9@ vard % aredier % fere fres am S A wftad & 2
(a) HYATHS (b) FHUITHS
(c) YA (d) GATEE A1 VA | H Hig T8l
The change in Gibbs free energy for vaporization of a pure substance is
(a) Positive (b) Negative
(¢c) Zero (d) May be positive or negative
(x) Feifafaa i & #i @1 e weE @ f 7
(a) AT FaAl (b) UALEdt
(c) (d) FFEEH
Which of the following is not a state function ?
(a) Internal energy (b) Enthalpy
(¢) Work (d) Volume (1x10)
Yo -t
Section - B

mﬁﬁ%mmwmmlmmaﬁmﬁmtﬁml

Write the statement of first law of thermodynamics. Also explain its sign convention. (3)

fifg e AT 9Y oM H i T Hifn | Ferewo +ft Eif |
Explain the difference between Point function and Path function. Also give examples. (3)

itz fagia #0  7 36 I fAfET |

What is Carnot principle ? Write its corollaries. (3)
) forgia @ & 7 Smitaeht i die fram T |

What is Entropy principle ? Explain the third law of thermodynamics. (3)
st 3t stafadr wen o o s fefan |

Write the difference between Reversible & Irreversible process. 3)

Fe I F R ? HHAET |
What is Heat Engine ? Explain. (3)

P.T.O.
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£

firg $ifu 5w 3ned i i Al Ful haet A F e gl 2 |

Show that internal energy of an ideal gas is a function of temperature only. 3)
semfadh % fadta fram @ awritaaa o wua fafee qun aasm |
Write and explain the Claussius Statement of Second law of thermodynamics.. (3)
o — |l
Section - C

(i) o i wivdis #=n 2t & 7 aHesy |
What are System properties ? Explain. _
(i) P, P @UTP % o9 At T HL |

atm’ © gauge absolute
Explain the difference between P, . P, o and P, e (4x2)
fopeft 3redl M & fem g Hifm s Cp-Cv=R 2 |
Prove that Cp — Cv = R for an ideal gas. (8)

gfad] sit smfEdda vHa & o Fwitags yig & e w3 FEaEd AEHHEda
&1 ot e |

Explain Claussius theorem for reversible and irreversible process and also explain
Claussius inequality. (8)

Ie2 T T% T HW HE arel Whsitet & 15 fft Afcwaa & aoe Fi w9 wEE ®
foru 0.5 Tretiare wfe fepettare Hfem i sravaswmar gl 2 | Frafefea i e Hifs -
(i) fesrer @ &t s

(i) amaar fa o e o & S 2

(i) wfa fapetraie shiaem & for uftge 8 fse it 78 e 6 7o

A refrigerator working on reversed Carnot cycle requires 0.5 kW per KW of cooling to
maintain a temperature of —15 °C. Determine the following :

(i)  COP of the refrigerator

(ii) Temperature at which heat is rejected
(iii) Amount of heat rejected to the surroundings per kW of cooling. (2+3+3=8)

fires e Soll 3R FeHEeEH T S w1 & ¢ irew o St 3 FewETeeH qo oAl %
= HaY e |

What is Gibb’s free energy and Helmholtz free energy. Derive the Relation between
Gibb’s free energy and Helmholtz free energy. (8)

el 3 gefterror 6 fafiy= fafert @ & 7 foreht w1 faean & wwgms |

What are different methods for the liquefication of gases ? Explain any one in detail. (8)




