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Attempt all questions.
Make Suitable assumptions wherever necessary.

S Ks.
Figures to the right indicate full mar . . N
Ulge of programmable & Communication aids are strictly prohibited.

Use of only simple calculator is permitted in Mathematics.
English version is authentic.
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Q1 Answer any seven out of ten, €914 g]] BLEURL Aletatl osciioq 2], 14
1. Define Entropy and write jts S1 unit,
T Bl lefl canen il Ad) g g el
2. Whatis Thermometry? Give an example of thermometric substance,
2wl g B 2 adgdls Uetele] Gelsel 2.
3. Define a quasistatic process and state its salient feature
3. suBwdls ydad cpuayalq &9 et yual clag oyl
4. Stat_ef the first law of thermodynamics,
¥ SRy o Yo Reny el
5. Define Enthalpy and show its relation with internal energy.
4o Aotelloll canven il 3ol wjaRs Bt el 2oit gxiq.
6. What is ideal gas?
S ed gy g B
7. Write characteristic equation of gas and give SI unit of universal gas constant,
9. Ay ctla@s willseq enll yRadel AUY HAN(S <l St YRz cul,
8. List suitable examples of reversible and irreversible processes.
¢ Y@adl Axer wyRad yélaeg Belerel Q.
9. What is heat pump? How it differs from a refrigerator?
¢ e uu g d 7 Modea 520 QA 565 At weat W3 B 2
10 State the application of reversed brayton cycle,
0. 3l QAo WaAseall G 0.

Q.2 {@)  Classify boundries in thermodynamie system explain each with a suitable 03
' example,
YR () adlsiuaMs yeuelui lGogl & aollgd 59] Qo GeisRa v, 03
OR
{a)  Name and define the [aw that forms the basis of temperature measurement. 03
() Al ofl MiYs H2 o AUHURIU [Rane] etin woucll An 03
cuallld 53,
(8)  Define and expiain thermodynamic wark 03
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(o)

(b)

(W)

wlstAa@s 512 of] cayuey A aglq,

OR
Differentiate between heat and work

GuL Ay 512 e dslale 2.

03

03
03

(€ Ina centrifugal compressor, the suction and delivery pressure are 100 kPa and
550 .kPa respectively. The compressor draws 15 m*/kg of ajr which has a
specific voulume of .77 m3/kg. At delivery point, the specific volume is 0.20

through the compressor, the heat lost to the surroundings is 30KJ/kg of air.
Neglecting changes in the potential and kinetic energy, make calculations for
increase in internal energy per kg of air,

() As Acfleyoret SuAuani, ussiel ual sleladl eouat uaysN 100 kpa
A2 550 kPa B, SuYMR 15 m/kg Recll sl WA & Qo QA s¢ .77
m'kg 8. felladl Qs uo Qe se0.20 m/kg B. 40kW ofl a3
SR SRR WA B, S ol & R el amd auctazeng
istedl Gwit 30Kkkg B, @R Gl Auler G Y2513 A M

&l ol YAs Lol €ls wicls Gosied $2502 ool

OR
{¢) A Centigrade and a F ahrenheit thermometer are placed in a tank containing a
fluid. Afier the thermometer reach thermal equilibrium with the fluid, it is
observed that reading in the Fahrenheit thermometer is numerically twice that
on the Centigrade thermometer. Calculate the actual temperature in Kelvin,

(8) s dre uwaadl 35 w as WElYS Anw As Jradle alHles
e 8. o willled deel wd iy ddetot Ml uflay wie A
UEllsel s2cHi WA B 3 Yeeidle aHlleanl eelicud dAluHtets]
HE Rdlas eollalleani oot ciusyetot Hel secll wHgl B, QL

(d)  Expiain first law of thermodynarnics with the help of joules experiment
(8) etel yatoll Heeall GuuaRaumel yan Ran _Honl.
CR
{d)  Write a short note on Steady Flow Energy Equation.
(5} 23l $el Totol 2llson 2 $5 oller @l
Q3 (a)  With the help of various laws for ideal gas derive the characteristic equation
for ideal gas
U3 () uied Ay el QRY Qe Gualol 59 vleel ag 1o
cltells uBlsWL Al
OR
(a) Draw P-vand T-s diagram for isothermal and isentropic process
) uSHANA Amy wWSAAU s udlozd P-v % T.s 2UAW €13
(b)  Write down fundamental laws for ideal gas.
() dledd cuy Mot yaed Repdl e,
CR
{(b)  Explain (i) Characteristic gas constant (ii) Universal gas constant

VMR ctluMlel declat 1 oLl
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(o)

(©

Al () cwail@s iy wuas (i) Yeilet auy wunis

Prove thatC, - ¢, = R

WA sA 3 ¢, -¢,=

OR
Prove that, for adiabatic process pv!' = C

ABUAAs Yoy wd Hold 53 § pvr=c

A gas at a pressure of 1 bar expands from 2 m’ to 6 m* palytrapically
pressure reduces to 2 bar, Find out the value of polytropic index.

10 6lI? EUQL YRAAR a2 2 P ol 6 py? Yl WelAs A [Cactay
WA B, eadleye EURL uel o 2 w2 e B Wll@lls yusis
(Bod5) of Yo e,

OR
Gas at 15 bar pressurc and 250° C temperature expands to 1.5 bar pressure

following pv'# = C. If the mass of gas is 0.9 kg then find out work done by
the system,

15 6lR olt eetd dau 2500 C o dluna R3¢ Ay py!¥=c
Ratngoaii 1.5 62 o Eougl Yell [Aectri wiil B, U of W™ 0.9
B Aa A yeued gz e 81 el

State the limitations of the first law of thermodynamics.
Guatiqansetl yan Mol waepd) .,

OR
Derive equation of COP for reversed Carnot cycle for refrigeration purpose.

l8etott 3 HiBoll A siellz HASCoA COP of Y2 24l

State the Kelvin-Planck and Clausius statement of the second law of
thermodynamics and estabiish the equivalence between them.

GuoifQeuiet ollen @eger bledetwes Any saldllay sll $Uail

FUell Auell e ARG lolld 53,

OR
Prove that Entropy is a point function.

olld 53 3 Al A Q5 §5201 B
Derive an Expression for the air standard efficiency of diesel cycle,
Slotet Watset ofl A2 22158 sifeniag o YA cllrdl.

In a diesel engine compression ratio is 14:1, Supply of fule is cut at 7% of
stroke length. Find out air standard efficiency of engine. Take 7= 1.4 for Air.

g B:pa AR R P2 141 B, ¥ls doteel 79 R
Al sl UM WA B, Q AFotel] AR wUedé gucl Nad,

A ULy = 1.4 A

Define (i) Specific heat at constant pressure (Cp) (if) Specific heat at constant
volume (C,)
AR AU (i) WU £l Qe GWC,) (i) wuAN 52 Qfe

G (Cy)
Differentiate Otto cycle and Diesel cycle.
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(&) WA Uaset An osy HAAS A Ag1elet 21 03

(d)  Why Diese] cycle has more compression ratio that otto cyle. 03

() e et weiseen 519t allall 208 wase cl qt? Qly o3
82

AR sk ok ko e
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