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ENGINEERING THERMODYNAMICS

FoF AT aFA Y S eg &5/

There are three sections A, B and C in the paper.

(i) DT QL I T 1 F G110 YT 3 IR T | A% 97T T HE BT 8 T

Tl 10 977 TGI8 THR S T F 6 |
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) FTT & F 8 T 4 8 foseg] 6 3l & IR T | I&F T 3 3% F 8 T

$9HT 5 I5/50 I 3 IR 19T |
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.

(v) T H & 6 T B @ 561 4 T & IR G | TF T 8 e F 8 @

)

7T 15 T5/150 F151 4 IR GG |
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.

Y% OFIT & G} T71 %1 FHAIR T G19 5T Hiford |

Solve all the questions of a section consecutively together.

(vi) @ T & 7R g7 @1 Rfa 4 s srgerg 8 AT 8

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

YA - T
SECTION - A
SRR 31 Yt e et <t wefia s | -
(a) dTHEE= (b) s w
(c) FEATTRAIT | (d) ol TRE
Zeroth law of thermodynamics shows the following :
(a) Thermal equilibrium (b) Mechanical equilibrium

() Thermodynamic equilibrium  (d) Energy conservation
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(i) Qe = AT TREHT § T TR

(a) hoet geIUH (b)  haeT el

(c) ToIHM IR Tl gl (d) 7 gIHH 3 A & oA
Open system can transfer through its boundary :

(a) Only mass (b) Only energy

(¢) Both mass and energy (d) Neither mass nor energy

(iii) T T AT 9 S THSATEH TUTieh (COP) 3.5 B a1 wrefiaieh o1 fHeaTe 1otk (COP) &R

™)

(a 35 (b) 4.5

() 25 o (d) 15

If the coefficient of performance (COP) of a heat pump is 3.5, then COP of a
refrigerator would be

(@ 35 (b) 4.5
() 25 (d 15
(iv) fereht a1 (Frepmr) & g1 819 et Wshm <6 fog
(a) SQ/p>dS (b) SQ/p<dS
(© SQ/ip#dS (d) FHIHETE
For any process which is undergone by a system
(@ SQ/;zdS (b) SQ/;<dS
(c) SQ/p#dS (d) None of these
FRICEH FEH (F), A1 Sl (U) q1 Tl (S)  fore &t weer 7
(@ F=U+TS (b) F=U-TS
(0 F=H-TS (d F=H+TS
Correct relation for Helmholtz function (F), internal energy (U) and entropy (S) is :
(@ F=U+TS (b) F=U-TS
(c F=H-TS (d) F=H+TS
(vi) SSTTieh! < T R % STTHR Teh WehH % 1T @ -
(a Q=AE-W (b) Q=-AE-W
(¢) Q=-AE+W (d Q=AE+W
First law of thermodynamics for a process is :
(@ Q=AE-W (b) Q=-AE-W
(¢ Q=-AE+W d Q=AE+W
(vii) M HT AT T Tt o Tt g1 o o w: € Rl Far g ¢
(a) T BeH (b) TEEICES HeH
(c) Tirsm wem (d) AT Sl

Which thermodynamic function accounts automatically for enthalpy and entropy
both ?

(a) Work function (b) Helmholtz function
(¢) Gibbs function (d) Internal energy
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(viii) et et ey wdfte wefiae =sh o SEReT 3 G @ fRra @ 2

(a) dmM (b) T
(c) T (d) 3=t et
Which is constant during expansion in an ideal vapour compression refrigeration
cycle ?
(a) Temperature (b) Enthalpy
(c)  Entropy (d) Internal Energy
(ix) 3pfcar—ieh o1 HYT FATTIAD % B & Frm F el g ?
(a) Y= TEm (b) vum fm
(¢) Tecfrafrm (d) I FEm
Kelvin-Planck statement is related to which law of thermodynamics ?
(a) Zeroth law (b) First law
(¢) Second law (d) Third law
(x) o8 TepH TSTE8 S-S 3 2
(a) TG (b) THATH
(©)  (a) @ (b) S (@) e
The process in which heat transfer is zero is :
(a) Adiabatic (b) Isothermal
(¢) Both (a) and (b) (d) Isobaric (1x10)
- YmE -
SECTION - B
2. eamTiceh! o1 I frem foTRaT e wHesy |
Write and explain Zeroth law of thermodynamics. A3
3. ‘ol T UY e § | 38 g il |
“Work is a path function.” Prove it. 3)

4, THETIN T SEmTeh) o1 g e et Trerr o fagra g |

Explain that first law of thermodynamics is the principle of energy conservation. 3)

5. Femeo T ? e g 5o % fore Hfea—wie w1 e THes |
What is heat engine ? Explain Kelvin-Planck statement for a heat engine. 3)

6. arsd gt weiter o 3 ol srama wmn # 2 wefiart =ik % TehHl & A ferfeT |

What are different components of vapour compression refrigeration system ? Write
name of processes of the refrigeration cycle. A3

7. TS Gol FE1 R 7 Yo Sl ohl ara T T i wwes |
What are free energy functions ? Explain dependency of free energy on temperature.  (3)
P.T.O.
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8. U=l ol UftaTiya hifSTe | s arefirent & foru gefientor fafau |

Define entropy. Write equation for Clausius inequality. 3)
9. ardi g&raT qUT fSITE TUTTeh (COP) | 31=K ¥98 shifT |
Differentiate between thermal efficiency and coefficient of performance (COP). 3)
Yo — &t
SECTION -C

10. (i) oo, se da o freifia o <6t 3T & g HIfT |
Compare open system, closed system and isolated system with each other.
(i) STl ST T 8 7 ST Higd T |
What is energy conversion ? Explain with examples. (4x2)

1. () 37=aies o o g 7 fag hifie fop sie TR frem = anamea Scroi w3
& el o e T STl ST H gig Hgea |

What is internal energy ? Prove that for a reversible constant volume process,
heat supplied to a closed stationary system is equal to increase in internal energy
of the system.

(i) T ITeN @ g ferel Sowaviia aada yER wr % fore sistes sy HifvT |

Derive expression of reversible isothermal expansion work done by an ideal gas.  (4x2)

12. aﬁ" 3cshH “ as 53(” l “ 5eH Wﬁaw hHRI: nreversibleagn nirreversible 3‘1, ?ﬁ
m i T [ﬁﬁ nrcversible # T’lirre:versible '

If efficiency of reversible and irreversible heat engine are Nreversible 214 Mirreversibles thEN

Prove that Nreversible > Nirreversible: @®
13.  ICHTHT FHHIC F5h 1 G0 L XY T-S IRE W a3 |

Describe the reverse Carnot cycle and show it on T-S diagram. 3
14, T o witre feoroft fafige

() Trem gea S

(i) BoHECS I Sl
Write short note on following :
(i) Gibbs free energy

(i) Helmbholtz free energy (4x2)

15. T & o ° forelt A9 (y = 1.4) &1 IR <@ 997 3¥aT HA: 2 x 103 kKN/m?2 a9
4m3 8 | e T 1 TR TEISH ISHIN T3k 3 S T &1 STl 2 it T g 36 Tehd
7 ferer T s kJ  sra I |
The initial pressure and volume of a gas (y = 1.4) inside a closed system are 2 x 103

kN/m? and 4 m? respectively. If the final volume of gas becomes double during
reversible adiabatic process, then calculate work done by the gas in kJ in this process. (8)




