Thermodynamics

FSHTTTAT

1. Which of the following is an extensive property?
e & @ sl v Rl qonst

a) Temperature / dT9HT

b) Pressure / Qs

c) Volume / 3T deT

d) Density / Holcd

2. The state of a thermodynamic system is described by:
T FSARIARE e iy sraeyr #1 i R S §:
a) State variables / 37a€dT TR CaRT

b) Path variables / 9 T CART

c) Both (a) and (b) / (a) 31X (b) &IAT GaRT

d) Neither (a) nor (b) /T & (a) =T & (b) canrr

3. Which of these is a state function?

SIH § PiT TF JHTEAT Folel 2?2

a) Work/EFRff

b) Heat / 3SHAT

c) Internal energy / 3R Sotl

d) Both (a) and (b) / (a) 3R (b) &kt

4. The equation of state for an ideal gas is:

& et T F T srawar w1 gHIEOT §:
a) PV = nRT / PV = nRT

b) P=KT/P=kT

)V =KkT/V=kT

d) P/V = constant / P/V = aadre



5. Thermodynamic equilibrium means equilibrium with respect to:

FEANIART AT &1 378 § 9T |afa:
a) Mechanical only / del ITf3eh

b) Thermal only / &hddl dTIIT

c) Chemical only / hael TAATAS

d) All of these / 3T T &

6. In an isothermal process, the internal energy of an ideal gas:

FHAT UHA H, T 3neet AW Fr walkes Fem:

a) Increases / §&dr %’

b) Decreases / €edr a'

c) Remains constant / @ad w®dr &

d) First increases then decreases/T&'»T*T dedr % Y gedr ?
7. For free expansion of a gas into vacuum:

faata # 3w & qFa TR F faw

a) AW =0and AQ=0/AW =03{R AQ=0

b) AW # 0and AQ=0/AW # 0 3iR AQ=0
c)AW=0and AQ#0 /AW =03IR AQ=#0

d) AW #0and AQ#0 /AW %03 AQ=#0

8. When a gas expands adiabatically, the work done is equal to:
o9 F$ AW TeursH T F et g, BFAr = w1 e g @
a) Decrease in internal energy/m Fal H HAT

b) Increase in internal energy/341?lﬁ?=l? ST H aﬁfﬁ'

c) Heat absorbed / 3/@2NTSd FSAT

d) Heat rejected / TlRET FSAT

9. In a cyclic process, the net heat absorbed is equal to:

T THA A, Tl FTANAT FAT ) et &

a) Net work done/;ﬁ fRT 9T HT &



b) Change in internal energy/3—TiFIﬁ7=F' Fal & 9Rads &
c) Zero/%]\FJ &
d) Change in enthalpy / Tededt & 9Rada &

10. For an ideal gas undergoing an adiabatic process, which relation is correct?
TS IMed AW F IUSH THA § oA & AT, Fla-ar dew 7@ &2
a) PV = constant / PV = [aadis

b) PVAy = constant / PVAy = Taadieh

c) TV =constant / TV = IGEGIED

d) P/T = constant / P/T = [Sadre

11. For a monatomic ideal gas, C_v equals:

UH WA e AW F AT, c_v R
a) (3/2)R/(3/2)R

b) (5/2)R / (5/2)R

) (7/2)R/ (7/2)R

d) (9/2)R/ (9/2)R

12. The ratio C_p/C_v for a diatomic gas at room temperature is:

FA F ATGAW W TF SfaqAS 3 F AT c_p/C_v FT 3eara &
a)5/3/5/3
b) 7/5/7/5
c)4/3/4/3
d)9/7/9/7

13. For an ideal gas, the relation between C_p and C_v is:

T ey AW & A, c_p 3R c_vE i waw &
a)C p-Cv=R/Cp-Cv=R
b)C_p-Cv=2R/C_p-C_v=2R
c)Cp+Cv=R/Cp+CvVv=R
d)C_p/Cv=R/C_p/Cv=R

14. The molar specific heat at constant pressure for a triatomic gas (non-linear) is:

& P dw REw) F v A g @ Aex Aftse 3w @
a) (5/2)R/ (5/2)R
b) (7/2)R/ (7/2)R



c) 4R/ 4R
d) (9/2)R/ (9/2)R

15. The value of y (C_p/C_v) for a monatomic gas is:
TF AT A F AT y (C_p/c_v) FT AW
a)1.33/1.33

b) 1.40 / 1.40

)1.67/1.67
d) 1.50 / 1.50

16. On a P-V diagram, an isothermal process is represented by:

P-V 3IR@ W, T FAAT YA & fAefa fFar s &

a) A vertical line / Teh FaTeR 3@T CaRT

b) A horizontal line / T&h &ifasT Y@r GEIRY

c) A rectangular hyperbola / T 3R fdaadd CART

d) A straight line through origin/ﬂt\?r ﬁl@ o W el @ =CIRU

17. The slope of an adiabatic curve on a P-V diagram compared to an isothermal curve is:
P-VIRE W FEUISH dh $T YOIl FHATH o AT Jolam # gl &
a) Steeper / 31f8& ele]

b) Less steep / shH &Tef

c) Same / §HTA

d) Sometimes steeper, sometimes less / FHT 0= ele], T FH

18. In an isobaric expansion, the work done by the gas is:
FAGE TR A, qanr R e v e

a) PAV / PAV

b) VAP / VAP

c) nRAT / nRAT

d) Both (a) and (c) / (a) 3iR (c) &=t

19. For an isochoric process, the heat supplied is used to:
AT F HA F AT, 3mqfd #r 78 FvAT ggEd dr @
a) Dowork/EFRff A H

b) Increase internal energy / 3T Foll delel &



c) Both (a) and (b) / (a) 3R (b) a=it &

d) Neither (a) nor (b) /T @ (a)aT & (b) &

20. Which process is represented by a vertical line on a P-V diagram?
FIT-AT YFHA P-V IRT T FeaTeR @1 ganT el fmar smar 82
a) Isobaric / HGIET

b) Isothermal / GHATAY

¢) Isochoric / H3MTAA S

d) Adiabaﬁc/m

21. The efficiency of a Carnot engine operating between T, and T, (T; > T,) is maximum when:

7,3 T, (T, > T.) & &g gofad v F&f a0 Y garar fwdaw gidr § o=
a)T,=0K/T,=0K
b) Ti=oo /Ty=00

c) Both (a) and (b) / (a) 3R (b) &1=AT

d) Neither (a) nor (b) /T & (a) =T & (b)

22. A refrigerator transfers heat from:

wF yefias FeaAT TuEaRa #r @

a) Cold body to hot body / 38 T8 & I U3 &1 3R
b) Hot body to cold body / I3 T3 & &3 fUs r 3R
c) Both directions / Gl=il T3t &

d) Neither direction / forelT &t fe&om & =igr

23. The coefficient of performance of a refrigerator is always:
vs weftas &1 fasarear aonE wda g g

a) Greaterthan1/1 o e

b) Less than 1/18 &

c) Equaltol/la? CRAGES

d) Can be anyvalue/aflé' off AT & T §

24. If the efficiency of a Carnot engine is 25%, and it rejects heat at 300 K, the temperature of
the source is:



IfE uF FEf ST AT ToTar 25% B, 31T IE 300 K 9T FSAT oRET FIar &, T &

aaATT §:

a) 400 K / 400 K
b) 375K/ 375K
c) 350 K / 350 K
d) 325K /325K

25. A heat engine operating between two temperatures has efficiency n. If the temperatures
of both source and sink are increased by 100 K each, the new efficiency will be:

QY dAE & T FAfaT TE FSAT S99 Y g&1daT n gl I @ i Re A F
araATEAT # 100 K Y FEfr i AT §, A 7E FaTar g

a) More thann / n & 318

b) Lessthann /n & e

c) Equalton /n s SRR

d) Cannot be determined/ﬁ-ﬁ]‘lﬁ?f a_-l'e?l' T I GaHdr

26. The second law of thermodynamics implies that:

FARIAH FT g Fad Afka #ar § @

a) Energy is conserved /ﬁﬁ' e %

b) All natural processes are irreversible / GHT chcr_vl?ldv JohH Hﬂ?eﬂzlvﬁ?l 3

c) Heat cannot be completely converted to work / ZSHAT Gl El'\UﬁT-T: FT #H gRafdd o_-l'ébf
feram S Fehar

d) Both (b) and (c) / (b) 3R (c) &=t

27. The entropy of an isolated system:

F quF A it veem:

a) Always increases / @ed dodl ¢

b) Always decreases / Hcd Hedl ¢

¢) Remains constant / @ad &Y &

d) Sometimes increases, sometimes decreases / HAT Fgear %, FHT gedr ?



28. For a reversible process, the change in entropy of the universe is:
IHAYIT Y%A & AT, geAs A Teedl # aiad &
a) Zero / =

b) Positive / YdTcHh

c) Negative / FUIcHh

d) Infinite / 3d

29. When ice melts at 0°C, its entropy:

9 % 0°C W gt § swedhr veem:

a) Increases / §&dr %’

b) Decreases / €edr a'

c) Remains constant / @ad w®dr &

d) First increases then decreases/T&'»T*T dedr % Y gedr ?

30. The unit of entropy in Sl system is:
S| ggufa # Teeldl H AFS ¢
a)l/)

b) J/K /J/K

c)JK/JK

d) K/ / K/)

31. For an ideal gas, the internal energy depends on:

wF e 3 F v, snalkes Far it w=d @
a) Pressure onIy/%ﬂr ald 9T

b) Volume only / shdel 3TAde WX

c) Temperature only / $adl dIHT W

d) Both pressure and volume / &1 3R 3deT gl U<
32. In an adiabatic compression of an ideal gas:

wF et AW F FeusH Fdisa A:

a) Temperature increases / dT9HTA dadl %

b) Temperature decreases / dT9HIA YAl %’



c) Temperature remains constant / dT9HTel IGEG Jgdl %
d) Pressure decreases / GId "gcdl %

33. The work done in an isobaric expansion from V; to V, is:
V; ¥V, dF HAGIE GER A R R F §

a) P(V2- Vi) / P(V2-Vy)

b) nR(T2-T1) / nR(T2- Th)

c) Both (a) and (b) / (a) 3R (b) &1=AT

d) Neither (a) nor (b) /a7 dT (a) =T & (b)

34. For an adiabatic process, PVAy = constant. Here y is:
TEUSH WHA F faT, pvay = fgai®| I8 v E:
a)C_p/C_v/C p/C.v

b)C_v/C_p/C v/C p

c)C p-Cv/Cp-Cuv

d)Cv-Cp/Cv-Cop

35. When a gas expands isothermally, the work done is equal to the heat absorbed because:

ST F15 A FHarh w7 ¥ hadt & BT T S I3ERT FSAT F awe] @ §
Fgife:

a)AU=0/AU=0

b)AQ=0/AQ =0

) AW =0/AW =0

d) PV = constant / PV = [aadies

36. A Carnot engine operates between 400 K and 300 K. Its efficiency is:

U FIEf SoieT 400 K 3T 300 K & = Fenfard gar &1 9 ga1ar ¢
a) 25% / 25%

b) 75% / 75%

c) 33.3% / 33.3%

d) 66.7% / 66.7%

37. The Carnot cycle consists of:
FEf I A WA &
a) Two isothermal and two adiabatic processes/?ff FHEAMT 3R ar m YUshH

b) Two isobaric and two isochoric processes/aT FHGET 3R & gHE3Idias JhA




c) Two isothermal and two isobaric processes / &I HHATI 31X &I THGTET Tshel

d) Two adiabatic and two isochoric processes / & Eﬁ-ﬂm 3R @ gE3mIafas A

38. For a Carnot refrigerator working between T, (cold) and T, (hot), the coefficient of
performance is:

T: (331) 3R 1, () F T FRRT v FEl weflas & v, fasaee qons 2

a) Ti/(T2-Ta) / To/(T2 - Th)
b) To/(T2-Ta) / T2/ (T2 - Th)
c) (T2 -Ta)/Ta / (T2-Th)/T4
d) (T2 - Ta)/T2 / (T2 - Ta)/T2

39. A reversible process is an idealization because:

IHACIT U S Ingefieor § F4ifE:

a) It occurs infinitely slowly / Ig 3&EIH &9 o e afa & gfea gar %’
b) It requires no friction/s'\ﬂlff gYuT & 3TaeTehdl FI?T gidr
c) Both (a) and (b) / (a) 3iX (b) &1=AT

d) Neither (a) nor (b) /a7 aT (a) =T & (b)

40. In a Carnot cycle, heat is absorbed during:

AT I H, FAT JTNWT g & F SR

a) Isothermal expansion / §HJTUT THR

b) Adiabatic expansion /Eﬁ—ﬂm JHR

c) Isothermal compression / GHATAT JHSeT

d) Adiabatic compression / SGHTSH HdISeT

41. An ideal gas expands isothermally at 300 K from 1 L to 10 L. The work done is: (R = 8.3
J/mol-K)

T S T 300K 1L A 10LdF FAAM! T & thardt g1 frar /m 9 & (R=

8.3 J/mol-K)
a)5741/574)
b) 5740 /5740
c)57.4)/57.4)
d)5.74)/5.74 )



42. 1f 200 J of heat is added to a system and the system does 150 J of work, the change in
internal energy is:

IfE 200 ) FvAT vF AFT F AN Fr § 3R RAEw 150 ) FF FI4r §, O ARk
FaT & gRade &

a)50J/50)

b) 350J /350

c)-501/-50)

d) -350J/-350)

43. A gas is compressed adiabatically to half its volume. If y = 1.4, the ratio of final to initial
pressure is:

F I ) FEUSH T F FES INAAST F Y aF TN fhar amar d1 Iy v=1.4,
ar sfaer R IREF g 1 I &

a) 2h1.4 / 271.4

b) 210.4 / 270.4

C)2/2.4 /2724

d) 271.0/271.0

44, The efficiency of a Carnot engine is 1/6. If the temperature of the sink is reduced by 62°C,
the efficiency becomes 1/3. The temperature of the source is:

TF FIeT Sofel T GaTdr 1/6 81 Ife RF &1 d9AWT 62°C FH HT AT S1ar &, ar

GaTdT 1/3 8 ST &1 WT T YA §:
a) 372K /372K
b) 472 K / 472 K
) 572K /572 K
d) 672K/ 672 K

45. For a monatomic gas, the work done in adiabatic compression from volume V to V/8 is
proportional to:

TF QATE A F AT, 3rrae va v/s aF squtsH adfise A frar amar
AT §:

a)T/T

b) TA2 / TA2

¢) VT /VT

d) Constant / Taadre



46. During an adiabatic process, if the volume increases, the temperature:

TEUISH THA & aRe, I 3raasr sear §, ar arvHAmn:
a) Increases / §&dT &

b) Decreases / gcdrl a'

¢) Remains constant / @I &ar &

d) First increases then decreases / 98l §&dT % T gear %

47. For an ideal gas in an isothermal process, which of the following is constant?

FAA yFA H vHh et A F v, Fafeag # 9 il Fua aar 2
a) PV / PV

b) P/V / P/V

c)P+V/P+V

d)P-V/P-V

48. The first law of thermodynamics is applicable to:
FeATIfad F1 g47 AgH7 ony g 8

a) Closed systems onIy/W d¢ el W

b) Open systems only / Shdel Tel Srar @

c) Both closed and open systems / d¢ 3R EET AGINECOE ISRy
d) Isolated systems only / shdel FAEd PRt W

49. In which process is the heat transfer zero?

e WA A FSAT TR0 G AT 82

a) Isobaric / THETET

b) Isothermal / §HATYY

c) Isochoric / AR

d) Adiabatic/lv_dffl'm

50. A thermodynamic process in which pressure and volume both increase is:
a) Isothermal / §HATAY

b) Adiabaﬁc/m



c) Isobaric / HHETET
d)BochoHc/IFHBHZEﬁﬁﬁﬁ

Answer Key (38X ‘;I;ﬁﬁ)

Q Answer Q Answer Q Answer Q Answer
1 c 14 o 27 a 40 a
2 a 15 c 28 a 41 b
3 o 16 o 29 a 42 a
4 a 17 a 30 b 43 a
5 d 18 d 31 C 44 a
6 c 19 b 32 a 45 a
7 a 20 c 33 c 46 b
8 a 21 o 34 a 47 a
9 a 22 a 35 a 48 C
10 b 23 a 36 a 49 d
11 a 24 a 37 a 50 b

12 b 25 b 38 a



Q Answer Q Answer Q Answer Q Answer

13 a 26 d 39 c



