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Az () FA-FHATIEIG AT HE |

Note :
(ii)

(iii)

(tv)

o)

(vi)

i

There are THREE sections in the paper A, B and C.
QT T 5 JT G 1 % @Y 10 57 % IR T | I 5T b e & T
Yt 10 5777 TGI8 FHR S T F 2 |

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

DT & 8 T T @ a6 oI & IR JTT | I F9 3 3% BT & TF
3957 5 T / 50 I § I/ Aorg /

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.

DT A S 6 Tv TG FedT 4 FE 3 3T AT | T T 8 3 HE T
7T 15 &5 / 150 Fegl 4 T} Gforg /

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.

TRIF QT & G 5T %) FHER T 1Y e Hiorg |/

Solve all the questions of a section consecutively together.
el wrran B a1 g %1 e @ S srgare S AT 8 |

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

(10f8) P.T.O.
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Section - A
L @) Trefifew § 3 Reg s @ 8 @ 6 e & SIR-TR g=AE 3R el gl
e framsiier 3 8 2
(a) G (b) - &
(c) Tertfira ot @ T APE T

Which of the following thermodynamic system has both mass and energy
interaction across the system boundary ?
(a) Open system (b) Close system
(¢) Isolated system (d) None of them
(i) Frafafea & & 59 91wy S T 5 e Ed 2 ¢
(a) O SCEUIY TEISH YohH TS €l SchAvia guard e
(b) < IcHEuvi THETE TohH Td €1 SoRATE HH- TR J5hA
(c) < oUW TS G HH- A
(d) 2 KA GHATH! T5hT Td G SGRAVIY GHET] JhH

Which of the following statement is correct for Camnot cycle ?

(a) Two reversible adiabatic processes and two reversible isothermal processes.
(b) Two reversible isobaric processes and two isochoric processes.

(c) Two isentropic processes and two isochoric process.

(d) Two isothermal processes and two isobaric process.

(i) o & et o T A oI % T 5 fore f H & o S e fafr 6t

AT AT 8 ?
() T=RW (b) T
(c) et @ 3w asht

Which of the following heat transfer mode is required to transfer heat from sun
to earth surface ?

(a) Conduction - (b) Convection

(c) Radiation (d) All of the above



RE4003
(iv)

)

(3 of8) 7322
Forer o @ fopm Trem 3 STER oo T T BT 8 7
(a) =g <t if w1 fgeta forem (b) AT o1 yem =M
() st 1 T Frem (d) =ge w1 Saer Frm
Heat transfer takes place according to which of the following law ?
(a) Newton’s second law of motion
(b) First law of thermodynamics

(c) Second law of thermodynamics

(d) Newton’s law of cooling

o7 fafrr wfsen ) wepla % e e fafmmet St feat Sford 7 wipa
frmmn? ?

(@ 1 by 2

() 3 @ 4

According to the nature of heat exchange process, the heat exchangers are

classified into how many categories ?
(@) 1 (b) 2
() 3 @ 4

(vi) SR B /AR % SHONH i hifash Bl & St 8 |

(vii)

(STaT k = i FTerehdl, hy, = SR 077h)

(@ hyk (b) ¥kh,

(© 2hyk (d 2k,

The critical radius of insulation of cylindrical rod/wire is given by

(where k = thermal conductivity, h, = heat transfer coefficient)

@ hyk (b) Ky
() 2hyk @ 2K,
IRt <hT ST T S Il © -

(a) 2 (b)

() 3 @ o
The absorptivity of black body equals to —

(a 2 NOR

() 3 @ o

P.T.O.
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(2) FEIA (b) SAGRATI
() M (d) T
According to Wien’s displacement law, the relation of maximum wavelength to
temperature is :
(a) Proportional (b) Inversely proportional
(¢) Equal (d) Independent

(ix) Trdi fie 6 scusiss wifew 39 Wik 2

(a) drHE (b) e

(c) wiifoss Wl (d) Ul et
The emissive power of a body depends upon its —

(a) Temperature (b) Wavelength

(c) Physical Nature (d) All of the above

(x) TBI-Slcesm i ) SIvgid 3 518 3

(a) W/m? (b) W/m%
© Wm*k* , (d W/mk
The SI unit of Stefan-Boltzmann constant is —
(a) W/m? > (b) W/mZk
() W/m%k* (d Wimk
Qe — ot
Section — B

2. ST SRS UL Uk Hitge feuft feafaw |

Write a brief note on thermodynamic equilibrium.

3. STt o feda Fram & et o fefae |

Write down the statements of second law of thermodynamics,.

4.  Fearaue 6 A= faftra =5 wwemEe |

Describe the various models of heat transfer.

(1x10)

&)

&)
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10.

15 Snfier Aerd 3t 5 o Mex & H guael Sar h < Gagl S HAY: 240 °C W
90 °C ATTHT T SHTY Tall STl 3 | 4% §ar wenef bt Fofia =reshal 18.5 W/(m-k) 81 dt
Sl Tda! o T FHEATOT ST ST |

Two surfaces of a plane wall of 15 cm thickness and 5 m? area are maintained at
240 °C and 90 °C temperature respectively. Determine the heat transfer between the

surfaces, if the thermal conductivity (k) of wall material is 18.5 W/(m-k). 3)

w1 fafmmes = 2 2 sun R % et « sasy |

What is Heat Exchanger ? Give classification of Heat Exchangers. 3)

o -aieamH frm 1 ues wfire feoft fafew |

Write a short note on Stefan-Boltzmann law. 3)

TR it ‘STl HeE T TAFA HAE W, bl IR |

Define the terms “Natural Convection” and “Forced Convection” with examples. A3

fyfRpror 3 Treeyt & e, TRl T ST i TR HiT |

Write down the definition of ‘Reflection’, ‘Transmission’ and ‘Absorption’ in

reference of radiation. 3)

ARE — i

Section — C

sl T TR 7 I A (T,) 9 S A (T,) % 7 S el S
e e YpeRet 3 e T 35 e T we R

What is “Coefficient of Performance” (C.0.P.) ? Derive a relation for C.O.P. of Heat

Pump and refrigerator working between higher temperature (T,) & lower temperature

T @®)

P.T.O.
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11. omTs ‘L % U8 Rietet % fomg v smamdt R R teaer seiawon &1 =Hiosh e
i, foraht ariafes B ¢, W e T, qen gl B ¢, Waed™ T, & | J
AR Rretet i fia =rerkar K T Rielet # i o Fafd T8 2 |

Derive an expression for one dimensional steady state radial heat transfer through a

cylinder of length ‘L’, having temperature T at inner radius r; and temperature T, at
outer radius r,. Assume thermal conductivity of cylinder is ‘K’ with no heat

generation in cylinders.

12, e w i R fafte
(i) SATTIGEhT 1 o fem
(i) T SR T[T
Write short notes on following :

(i) First law of thermodynamics

(i) Overall heat transfer coefficient

13.  qETSh Wb 3 o faftumres i s teriel & e fowar @ auesy |

Explain the regenerator type heat exchanger with neat sketch in detail.

14. ﬁmwm%‘ﬁm%ﬁm”ﬁwﬁﬁ%m%maﬁwm
1 feufa o forg <fim foremam > &g geg wenfia Hifv |

With the help of Planck’s law of radiant energy distribution, established the relation
for the Wien’s displacement law for condition of maximum emission with associated

wavelength.
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15, o winded A 0,52 MERHE T At R SeaRia T 2 | g T
i T % S, T2 ) T 3 A <) 0T HIRTG T 3 a6 waE |
ST @l Y e IR | g i wag  ftresan wewanll Scasieh Ao T ot
frrerivor <o |

The sun emits maximum radiation at A = 0.52 pM. Assuming the sun to be a black
body, calculate the surface temperature of sun and the emissive ability of the Sun’s
surface at that temperature. Also determine the maximum monochromatic emissive

power of sun’s surface. 8)
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