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Spl. 2020
CHEMICAL ENGINEERING THERMODYNAMICS

fauifa wwg . dm ) [3ferawmam 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70
Az () FETTH ARG 8, 994 G frg] R F IR G |

Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(ii) Y% ¥ & G4} 9T B FHAIR T 1 §F Fiford |
Solve all parts of a question consecutively together.
(iii) ¥l ¥ H1 79 98 & IR Fifd |
Start each question on fresh page.
(iv) 2 TeTan 7 31 814 B e 4 3 sae A 8 |

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

1. (1) e faafa e & w@a: opd aftada & fog o &1 wm & 2

(@ ds=0 (b) ds<0

() ds>0 (d) ds=Twma

For spontaneous changes in an isolated system entropy (s) is
(@ ds=0 (b) ds<0

(c) ds>0 (d) ds = constant

(2) wfieT Tds = dE — Pdv SR &ldT &
(a) Ul €T ga o fore, foraent wa ufafdd g a2 |
(b) U w1 g & fore, forme wme Fra g 2 |
(c) Woud we fwr, g1 o fag
d) ()T ()T
The equation Tds = dE — Pdv applies to
(a) Single phase fluid of varying composition.
(b) Single phase fluid of constant composition.
(c) Open as well as closed system.
(d) Both (b) and (c)
(1 of 8) P.T.O.



CH303/CP303 (2 of 8) ) * 1062
()  Tgrew i § 3 srarena & ofta foran T it e

4

&)

(6)

@)

(a) ST THTA i T (b) Fae IRfEE e |
(c) haw Afan T W (d) 3| A HIE TG

Work done in an adiabatic process between two states depends on the
(a) rate of heat transmission (b) initial state only

(c) final state oniy (d) None of these

et vl ) S U e ST W ETHERTH A 2 |
(a) =i 19 (b) T fag

(c) femiw faig (d) (b) A (c) AH
Solid and liquid phase of a substance are in equilibrium at the
(a) Critical temperature (b) Melting point

(c) Freezing point (d) Both (b)and (c)

T 1 WS S &

(a) 0°C T urr 0.1 fa.dft. % ane

(b) 0°C T a1 fr . & wme

(¢) 0°C Tt umi 0.01 fdft. & aam

(d) 0°C I 0.001 faofi. & aum

Torr is equal to the pressure of

(@ 0.1 mmofHgat0°C (b) 1 mmofHgat0°C

(c) 0.01 mmofHgat0°C (d) 0.001 mmof Hg at 0 °C
w1 ) fards e gra acetigha e <1 Fehdl 8 ST SEeRT AT

(a) I wHif=ish AT9 & SAG A |
(b) I5% i< aTY & G AT A B |
(c) IT% Il aTd o GHH A1 HH & |
(d) 3% whif<ieh aTq & HH & |

A gas can be liquefied by pressure alone only when its temperature is
(a) higher than its critical temperature

(b) equal to or higher than its critical temperature

(c) less than or equal to its critical temperature

(d) less than its critical temperature

110V nferda srfireafa

v{sT, :

(a) EI-ATHEA O (b) Toaa g w fafe = (Cp)
(c) T FER O (d) Trra e = fafse =0 (Cv)
%[%}L is the mathematical expression of

(a) Joule-Thomson coefficient

(b) Specific heat at constant pressure (Cp)
(c) Co-efficient of thermal expansion

(d) Specific heat at constant volume (C,)
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(8) M = § A i wishar § FeA1 Ieast gt g ?

(a) Twam fawar (b) THT faEr

(c) TwardF FdieT (d) GwC adted

During which of the following process does heat rejection takes place in Carnot
cycle ?

(a) Isothermal expansion (b) Isentropic expansion

(c) Isothermal compression (d) Isentropic compression

(9) it nfaeht firgra % AR, 7 I AIHH T B 2 I

(a) TG AFE LI EATR |

(b) N HICE IECTR |

(c) I3t Y nife St = BNt R |

(d) gl fafse s Ed R |

According to kinetic theory of gases, the absolute zero temperature is attained when
(a) volume of the gas is zero

(b) pressure of the gas is zero

(c) kinetic energy of the molecules is zero

(d) specific heat of gas is zero

(10) Suteftwepm  wismam |

(a) Iokuofty (b) aigamvﬁa
(c) Sowuvfia a1 JgeRaviiE (d) T HISAE
The throttling process is process.

(a) Reversible (b) Irreversible

(c) Reversible or irreversible  (d) None of these

(11) Sfcaa-wres from gafea 2

(a) 1 L& T (b) T HT&IOT 9T
(c) HRFFIMAICMEITW  (d) FATH A A gfEdd |
Kelvin-Planck’s law deals with

(a) Conservation of work (b) Conservation of heat
(¢) Conversion of work into heat (d) Conversion of heat into work

(12) o= 8 @ = a1 semfah e #1 ma e 2 2

(13)

(a) weAHH (b) dmEH

(c) Sl (d) I

Which of the following is an intensive property of a thermodynamic system ?
(a) Mass (b) Temperature

(c) Energy (d) Volume

S S aR H Tt

(@) Taawdiz (b) HHEC R |

(c) wediR | (d) = a1 TG Fhdl & |
Theentropy  in an irreversible cyclic process.

(a) remains constant (b) decreases

(c) increases (d) may increase or decrease

P.T.O.
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(14) e <3 i qaar ff et B
(a) argE 6 Hurs w (b) e A W
(c) 3ITFaq gdied U W (@) wdiEa AT W
The efficiency of Carnot cycle depends upon

(a) Temperature limits (b) Pressure ratio
(c) Volume compression ratio  (d) Compression ratio

(15) wgren foream & 2 fopan man & 2

P,V,-PV aR (T; =T
B = () ———2_‘1 2
nRT,(  P,V,
(c) 1 [1—1,“,1] (d) §+ft
Work done during adiabatic expansion is given by
P\V,-P,V, nR (T, - T,)
@ —-1 G — 3
nRT,(  P,V,
(c) ;;_—l-(l _P—IVTJ (d) All of these
(16) ﬁwmmﬁfmmwﬁmmmﬁﬁmmm@m@m%
(@) 1% T (b) 18HA
() 18 (@) T HE

The ratio of specific heat at constant pressure €y and specific heat at constant
volume (C)) is

(a) equal to one (b) less than one

(c) greater than one _ (d) None of these
(17) sz =3 T T 1, a5 adfea fea s 2

(a) EHATE YR | (b) EHTZ SFH H

(c) wgaliws wea | (d) T Y HETE

In closed cycle gas turbine, the air is compressed

(a) Isothermally (b) Isentropically

(c) Polytropically (d) None of these

(18) & g =t frad @ w S e s 2 @
(a) T AT S ST & SRR A FH g 2 |
(b) SEeh! STH Tgal & Afeh AT Hedl 2 |
(c) SNl ATaHT ST AT FGA & |
(d) St aEE 3 A FHAEA 2 |
When the gas is cooled at constant pressure
(a) its temperature increases but volume decreases.
(b) its volume increases but temperature decreases.
(c) both temperature and volume increase.
(d) both temperature and volume decrease.



i

CH303/CP303 (50f8)

(19) it w1 fgdta frem wfofiva o 2
(a) S (b) H () oSt (d) T
Second law of thermodynamics defines
(a) Heat (b) Work (c) Internal energy (d) Entropy

(20) Iehola w5Ts1 XBF A T /T, S e @ R 7

1 1 1

1 - e
P2\ P, 3 Y V2 Th; v, § Y
L st 8 id d ki 8
(a) [PI] ¥ (b) [Pz] (c) [Vl] (d) [vz

In a reversible adiabatic process, the ratio of T,/T, is equal to

1 1

1 = | e
P2Y ", P " [Vz]v__ y_, "3
(a) (EJ T (b) [E} (c) Vi Y (d) v,

1062

1) ﬁmmmﬁﬁgmwmﬁmmﬁﬁmmﬁwmmmﬁﬁﬁ

(22)

R7?

(@) 0°C b) 0¥ (c) O0°GRAERE  (d) O° &ehrsd
The two specific heat at constant pressure and at constant volume are equal at
(a 0°C (b) OK (¢) OF°F (d O°R
e UiEd Bl 8

(a) TrEATEW (b) @ Qg @

() TragEaamw (d) FHIABEE

Phase change occurs at

(a) constant pressure

(b) constant temperature

(c) constant temperature and pressure
(d) None of these

(23) s = Frad ee oo R ST 2, 3 @ s e

(a) g e el sgH & HH A 2 |
(b) G 1 AT TGH b B AT ¢ |
(c) Toream % 3, a1e S T & FH A R |

() (b) T (c) QM

When the gas is heated at constant pressure, the heat supplied
(a) increases the internal energy of the gas.

(b) increases the temperature of the gas.

(¢) does some external work during expansion.

(d) Both(b)and (¢c)

P.T.O.
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(24)

g o shife fag @

(a) 5 T ATST ST H HIS I AL Bl € |

(b) a1 AT T T FHH Al 2

(c) Y8 AE B @2

(@ @t

At the critical point of a substance

(a) There is no distinction between liquid and vapour phase.
(b) The densities of the liquid and vapour become equal.

(c) The surface tension vanishes.
(d) All of these

(25) g 3 30 i e Ao i Al 2

(26)

(27)

[2KT 8KT
@ Cous=\/m ®) Cms™

© Cos=\[ot @ Co=

rms m ms

m = I3 T G
The root mean square speed (C,) of molecules of a gas is given by

2KT 8KT
@) cms='\/——m b) cm,.,='\/——m
3KT KT
© Cos=\m @ Co=\['m

Where, K = Boltzmann’s constant
M = mass of the molecule.

m@mﬂawmﬂm%%%?%wa@mw%,iﬁwﬁﬁw
(a) HAHTEAIR | b) THBEEI
(c) ST SR | (d) =R A S R

When the temperature of an ideal gas in increased from 27 °C to 927 °C, the kinetic
energy will be

(a) same (b) twice (c) eight times (d) four times
AU gt deferd 8

(a) TR ¥ AT AT G & GRE BT

(b) fsFa fim < aTSd g T HHE W

(c) Srgee qitads < e 9 arg it fia «

(d) T HE A

Clayperon equation deals with the

(a) rate of change of vapour pressure with temperature.
(b) effect of an inert gas on vapour pressure.

(c) temperature dependence of heat of phase change.
(d) None of these
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(28) A aeR T U Tdi 8 ?

(a) dv=Tds—Pdv (b) dH=Tds+ Vdp

(c) dG=Vdp-SdT (d)

Which of the following relation is correct ?

(a) dv=Tds~-Pdv (b) dH=Tds+ Vdp

() dG= Vdp — SdT (d) All of the above
(29) I Gqa AT B TACR qE R T ___ R |

(a) =l (b) Wl

(c) T (d) g adi

The enthalpy of dry saturated steam with the increase in pressure.

(a) decreases (b) increases

(c) remains constant (d) All of the above
(30) gﬁmmﬁmwm%

@ T (b) AR

() —d™ (d) =ATES

Work done in a free expansion process is

(a) zero (b) maximum

(¢) minimum (d) positive
Define the following :
(i)

Entropy

(i) E&A hl W FEAT
Standard heat of combustion
(i) Feamieht # g o
Second law of thermodynamics
(iv) fires g Sl
Gibbs free energy
(v) Sieed &1 frm
Dalton’s law

) mﬁﬁ%qﬁuﬁmaﬁmwsﬁm\ﬁw |
Explain third law of thermodynamics with its applications.
(i) S 5 AT O GUH SR ? ST HIT |
What is the difference between heat engine and heat pump ?

@) wﬁﬁmmﬁaﬁﬁqﬁw—m% ?
What is the scope and limitations of thermodynamics ?
(i) T ae i fagr FHATET |

Explain the principle of increase of entropy.

1062

(1x30)

(2x5)

(5+5)

P.T.O.
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5.

() fag Hifw i fifeaa g w fem g sEvifta s sah woed 1 9fg F aum
AR |

Prove that heat absorbed by system at constant pressure is equal to its increase in
enthalpy.

(ii) IchAY YA i I fgd S HIfT |

Explain the reversible process with example. (5+5)

T ISHAYITE A9AEGqie, T9adia td gaeEiy qiadd &+ fiu n 9ie 3nest 19 & forg
AE, AH, Q 3R W &} 701 % % forg PV T desai it st =i |

Derive equation for PVT relationships for AE, AH, Q and W for n moles of an ideal
gas undergoing reversible isochoric, isothermal and isobaric change. (10)

T & = it -
Explain the following :
(i) ISt are gt
Vander Waals equation.
(i)  sfufsrar <t ares e
Standard heat of reaction. (5+5)

80000 fepettate fruffta wifa are weh Fia G5 585 K 9T W19 Iea=1 a1 @ 31 295 K
9 A | FT R HAT 2 | Al G h arda gwar, sifiean Gy 5o $51 70% & @
it wfen w7 i fpaht S gra Hr andft 2 2

A central power plant, rated at 80000 kW generates steam at 585 K and discards heat
to a river at 295 K. If the thermal efficiency of the plant is 70% of the maximum
possible value, how much heat is discarded to river at rated power ? (10)

ot o feogofi ﬁiﬁgq :
Write short notes on following :
(i) eyt g g
Ideal gas equation
(i) 90 R
Throttling process
(iii) IHAYY TF STRUvT TR

Reversible and irreversible process. (4+3+3)




