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FUNDAMENTALS OF MECHANICAL ENGINEERING
fruifa e . 3 =R [Aftrman 31 - 60
Time allowed : 3 Hours| [Maximum Marks : 60
Fe: (i) VA-TFAATIEAY feadtd
Note : There are THREE sections in the paper A, B and C.

(i) QT €T YT GG F @ 10 97T & I AT | Y I 9T G HF H 8 Ud
@ 10 977 TEGIHE FFR F T F 8 |

Answer all the 10 parts of the question Ne. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

iii) QFT @ F 8 v 7 8 8 6 T & I AT | FE T 3 3F F1 8 0
FTHT 5 T / 50 Fieg] 7 I e |

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) QEIT A F 6 T T G AT 4 T F I G | FE I 8 % H 8 &
3997 15 %7 / 150 gl 4 3o e |

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.

(v) TeA% B % G 99 1 FHAR UF G FF HIAC |
Solve all the questions of a section consecutively together.
(i) @l aTEIa 7 S 8 #1 ffa 7 s sans & a8
Only English version is valid in case of difference in both the languages.
YT -7
Section - A
1. () frefafies d & @ e ang e 2 7
(a) dHHEH (b) <
(c) IFaA (d) =

Which of the following is an extensive property ?
(a) Temperature (b) Pressure

" (¢) Volume (d) Density
E (10f4) P.T.O.
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(ii) mﬁﬁﬁmmmﬂmﬁm%%ﬁmwaﬁ,m% -
(a) Qe (b) weaE
(c) faemaz (d) ™ T
A system in which heat crosses the boundary but not the mass is called ?
(a) Open system (b) Closed system
(¢) Isolated system (d) Homogenous system

(iii) 2fe wefreTor PVP = C  n %1 WM 3 2, A SiRa weerd & -

(iv)

v)

(vi)

(a) TR smyas wH (b) TR TmE W
(c) W@ HH (d) =wardt wH

If the value of n is zero in the equation PV" = C, then the process is called -
(a) Constant volume process (b) Constant pressure process

(c) Adiabatic process (d) Isothermal process
faeft 7 % feru, wrdtedt w6t et gron guien s 2 -
(@ H=U+PV b)) H=U-PV
(¢) H=PV-U (d) =—(U+PV)
For a system, enthalpy is represented by —
(a)) H=U+PV () H=U-PV
(¢ H=PV-U (d) =—(U+PV)
forr 1 B Feperdl A revehan 1 SfdaH 7 2 7
(a) THmEEH (b) =&
(c) diad (d) dfan
Which of the following has maximum value of thermal conductivity ?
(a) Aluminium (b) Steel
(c) DBrass (d) Copper
IR T ST T 1 FHIH R -
dt dt
=-KA — b =KA —
(@ Q o (b Q ™
dx dx
=-KA — d =KA —
(© Q 3 d Q m
Fourier equation of heat conduction is -
dt dt
=_KA — b =KA —
(@ Q o (b Q ™
dx
© Q=-kKAL @ Q-Ka%

dt dt

7240
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(vii) FSHT &1 Ueh T & g8 M W i foe groaan 2 -

(a) e (b) HE

(c) fafero (d) IuTre @+t

Heat transfer from one place to another takes place through —

(a) Conduction (b) Convection

(¢) Radiation (d) All of the above
(viii) T T B 32 T W AT I areafae a3 1 % HEE a2 -

(a) fafeo (b) HaEd

(c) e (d) HerEd

Transfer of heat by actual movement of molecules from hot place to a cold place is
known as —

(a) Radiation (b) Convection

(¢) Conduction (d) Fusion

(ix) g o=0.72 v=0.24, 74 B H 4= &0 -

(a) 0.02 (b) 0.004
(c) 0.04 (d) 0.002
If = 0.72, v = 0.24, then the value of  is -
(a) 0.02 (b) 0.004
(c) 0.04 (d) 0.002

(x) & SFEINTHAT () = 0, TEA (B) = 0 I TR (v) = 1, 7& fqug =1 e e

2
(a) eren fuvg (b) Hhe fuvg
(c) o= favs (d) ured fyvg

When absorptivity (o) = 0, reflectivity (B) = 0 and transmissivity (v) = 1, then the
body is said to be a -

(a) Black body (b)  White body

(¢) Grey body (d) Transparent body (1x10)

JaH — &t

Section — B

it Fai vd wded &1 afeafyd Hifw |

Define Internal energy and Enthalpy. 3)
3. FAmfae! @l vl fam wweEd |

Explain Zeroth law of thermodynamics. (3)

i & fada fram & aenfaag wu= +1 fafa |

Write the Clausius statement of second law of thermodynamics. (3)

PT.0.
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3.

10.

11.

12.

& 8

14.

15.

bz

ey w3 T weerl = wHeE |
Explain different modes of heat transfer. 3
i QuA @i aftafid Hifae |
Define Critical insulation. (3)
HaEa #2739 fafi= wehr awEEd |
What is Convection ? Explain its different types. (3)
fyferron % DFA-aeeaia fram % fafed |
Write Stefan Boltzmann law of Radiation. (3)
& =1 fareaas fem fafa |
State the Wien's displacement law. (3)
[ — €
Section - C

FeTfadl 6 & 319 1 FhFd 8 7 fafir= webr % a1 1 IgTewl afed AHEEA |

What do you understand by thermodynamic system ? Explain different types of

thermodynamic systems with example. (8)
ST ¥ wuw Fraw vd Ui i SrEumen S awsrEd |
Explain the first law of thermodynamics and concept of entropy. (8)

1 m? A" F 100 °C a9 & 2 bar §& W 2, Hi 10 bar 2T de Edifea fean e 2 |
FIT, S afe St § TEdd g S — afe W (a) feut e
(b) wwaTdt & | 7 A & forg R = 0.287 ki/kg Ka C, = 0718 kl/kg K

1 m? of air at 100 °C temperature and 2 bar pressure is compressed to 10 bar pressure.

Find work done, heat interchange and the change in internal energy if the compression is
(a) Constant volume (b) Isothermal. For Air R =0.287 kJ/kg K and C_ = 0.718 kJ/kg K. (8)

e e ) TETEY UE EH ST Fe Ui i fefye i |

Explain Fourier’s law and define overall heat transfer coefficient. (8)

fafevet €1 d1aR & T1EE gR1 BF aTel s ST @ (Q) ¥ wisw i g
#ifsm |
Derive the equation of radial heattransfer (Q) by conduction through a wall of
cylinder. (8)
Explain in brief :
(i) SR ST ud gEeh Hifdes wEw

Dimensionless number and their physical significance
(i) Ieasten wifa we i &1 faferor & Fem

Emissive power and Kirchhoff’s law of radiation (4x2)




