Thermodynamics

1. Which of the following is an example of an open system?
farfaf@a # & Fla-ar v ga @F F1 35T 32
a) Pressure cooker with whistle / T arelr 1R SW

b) Sealed gas cylinder / @idlee, 3F AfeisX

c) Thermally insulated container / FsHIT &9 a AT arF
d) Universe / SEATS

2. The walls that do not allow heat transfer are called:

¥ dER St FEAT T # Aty Jg &, FEarnd @
a) Diathermic walls / FSATIRERAT Ear

b) Adiabatic walls / W aar

¢) Conducting walls / TTeleh &1aN

d) Transparent walls / IREefT &ar

3. Thermodynamic equilibrium implies:

FeANIART AT AT Far &

a) Mechanical equilibrium YR NECTR:IE=]

b) Thermal equilibrium / 9T Gr&Ey

c) Chemical equilibrium / TETA A AT

d) All of these / I gar

4. Which is NOT a thermodynamic coordinate?

FiT-TT FeARIQN Adens a8 2



a) Pressure / QI

b) Volume / 3T de

c) Temperature / dT9HTT
d) Work / SRY

5. The equation of state for n moles of ideal gas is:

n A 3mee A9 & T rgEdyr &1 AT &
a) PV =RT/ PV =RT
b) PV = nRT / PV = nRT

c) P/T = constant / P/T = IGEGRIED

d) V/T = constant / /T = [adie

6. The internal energy of an ideal gas depends on:
F eet AW i HARF Ferr il R
a) Pressure only / Shddl & WX

b) Volume onIy/%ﬂr A ded I

c) Temperature only / $ael dIHT W

d) Both pressure and volume / QT 3R 3ad et W

7. When a system absorbs heat and does work, AQ and AW are:
99 T fAFE FAT FaAia wwar § 3t 1 wtar §, 03 aw §:

a) Both positive / Glail &alTcHS
b) Both negative / &l FUTcHS

c) AQ positive, AW negative / AQ YaTcHh, AW FHUIMTcHh

d) AQ positive, AW positive / AQ leTTcHh, AW ollcHh

8. For an adiabatic process, the correct relation is:

TEUrSH wHA F faw, af weaw &
a) AU = AQ/ AU = AQ

b) AU = -AW / AU = -AW

c) AU = AW / AU = AW
d)AU=0/AU=0



9. In free expansion of a gas, which is zero?
I F FFd TR A, FT-A1 T 2

a) AQ/ AQ

b) AW / AW

c) AU/ AU

d) All of these / 3 AT

10. If AU = 0 for a process, the process must be:

e frdt gFA & AT AU = 0§, @ WHA a7 =T TR
a) Adiabaﬁc/m

b) Isochoric / AT

c) Isothermal / J&dTdY

d) Isobaric / GHSTE

11. The Sl unit of molar specific heat capacity is:

Ao fafdse AT e &1 s1AEw §:
a)J kg K1/ kg KT

b) J mol™" K"/ J mol™ K™
c)calg™°C"/calg'°C™

d)JK /KT

12. For a monatomic gas, C_v equals:
TF QA A F AT, c_v e @
a) (1/2)R/(1/2)R

b) (3/2)R/ (3/2)R

c) (5/2)R/ (5/2)R

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

13. The ratio C_p/C_v for a diatomic gas is:

TF SAUTATF I F AT c_p/c_v FT AT 8
a)1.33/1.33
b) 1.40 / 1.40
c)1.67 /1.67
d) 1.50/1.50



14. For an ideal gas, which relation is always true?

T et W F v, Fla-ar gaw gdg g
a)C p<Cyv/Cp<Cyv

b)C_p=Cv/Cp=C.v

c)Cp>Cv/Cp>Cyv

d)Cp=CvVv+2R/C p=C Vv+2R

15. For a triatomic linear gas, C_v is:

vw P W@ dw ¥ e, c v
a) (5/2)R/(5/2)R

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

c)3R/3R

d) 4R /4R

16. The work done in an isobaric expansion from volume V, to V, is:

Igad v, q v, a6 FAGET AR # fRar T
a) P(V2- Vi) / P(V2- Vi)

b) nR In(V2/V1) / nR In(V2/V4)

c)nC_v(T2-T1) /nC_v(T2-Ty)

d) Zero / [T

17. In an adiabatic expansion, work is done by the gas at the expense of:
TEUTSH YR #, & AW @R Far Sar § 59 @9 9w

a) Heat absorbed / TMW™T FAT

b) Internal energy / ATARS® Foll

c) External work done on gas/?hzf R T 1T 9T FI

d) Pressure / CQId

18. The work done in a cyclic process is given by:

TR YA A AT T S R Smar #

a) Area inside the cycle on P-V diagram / P-V 3IRW W Tsh & eI ol &1F
b) Perimeter of the cycle / Tgh FT IR

c) Sum of all AQ / FHT AQ T JreT

d) Change in internal energy / 3TdR& FaiT & aRad«



19. For an isochoric process, the work done is:

FANAIAS YhA & v, fFar & a1 &
a) Maximum / RIS

b) Minimum /RIEFITT

c) Zero/%]\FJ

d) Positive / &TcHh

20. When a gas expands against constant external pressure, work done is:

o9 F1% A9 ga aeT g9 F Ry e 8, Far w=m w19 8

a) PAV / PAV

b) [P dV /[P dV

c) nRT In(V2/V1) / nRT In(V2/V4)
d) nC_vAT / nC_vAT

21. The Kelvin-Planck statement of second law says:

gfadr faw &1 Ffeaa-carsd Faa Faar &

a) Heat cannot flow from cold to hot spontaneously / AT ¥dd: 33 T IH Fir IR el 98
Hehcll

b) No engine can have 100% efficiency / IS SoTeT 100% G&TAT aTeT IW Hehdl

c) Entropy always increases/URjJ'qT ged Soar %

d) All natural processes are irreversible / T chcr_vl?ldv UehH Hﬂ?eﬂzlvﬁ?l %}

22. A Carnot engine operating between T; and T, has efficiency 0.5. What is T,/T,?
T, 3R 7. & T gafad v FEf goieT Y g&Tar 0.581 T./T, 7T &2
a)2/2

b)1.5/1.5

c)1.2/1.2

di11/11

23. The coefficient of performance of a refrigerator is 5. For 200 J of heat removed from cold
body, work done is:

& yeftasw #1 fasureer qonF 581 33 Rz & 200) FA7 gem & A, fFar ar w4
g

a)401)/40)



b) 1000 J / 1000 J
c) 2001 /200
d)50J/50)

24. A heat engine takes 1000 J from source at 400 K and rejects 600 J to sink at 300 K. Its
efficiency is:

T FSAT S 400 KU Wid & 1000 ) T & 3 300 K 9T R+ & 600 J ATT 4T
g1 HdT gaTaT &

a) 40% / 40%

b) 60% / 60%

c) 25% / 25%
d) 75% / 75%

25. If a Carnot engine has efficiency n, when operated as a refrigerator between same
temperatures, its coefficient of performance is:

Ify TF FET SoIT Y AT 0§, AW aqAET F T gefas F w9 F gafad @

W, $HFT fasarger qon B

a) (1-n)/n/ (1-n)/n
b) n/(1-n) / n/(1-n)
c)1/n/1/n

d) 1/(1-n) / 1/(1-n)

26. Entropy is a measure of randomness. It is measured in:
Teerdl AgeFdr &1 A9 §1 S8 AT AT B

a) Joules / Sel H

b) Joules/Kelvin /3!3/33%?—[ p=

c) Kelvin / &feasT &

d) Joules-Kelvin / GI{\FTWH H

27. For a spontaneous process in an isolated system, AS is:

F quF A # w@a: wha F Qv asy:

a)>0/>0

b)<0/<0

c)=0/=0

d) Can be positive or negative / adlcHeh AT FHUMcHh BT Hehdl E‘»’




28. When water evaporates at 100°C, its entropy:

SI9 ST 100°C WX Y gaT &, SWehr TeerdY:

a) Increases / &dl &

b) Decreases / &edr a'

¢) Remains constant / @ad &Y &

d) First increases then decreases / gl d&dl & THY el &
29. The second law of thermodynamics in terms of entropy states:
Teeidl & Hest F FeAmfad F1 gfada fas Fgar &
a) AS_universe >0/ AS_SEHTS > 0

b) AS_universe <0/ AS_SEHTS < 0

¢) AS_universe =0/ AS_SEHS = 0

d) AS_universe = constant / AS_E!?TTE’ = g

30. In a reversible adiabatic process, AS equals:

IHACIT SQUTSH WA #, AS U@ T ¢

a) AQ/T /AQ/T
b)o/0
C)oo /oo
dy1/1

31. On a P-V diagram, an isothermal curve is than an adiabatic curve.
P-V IRW W, FAATH I AT § TEUSH a% A gore Al

a) Steeper / 38 &Te]

b) Less steep / hH &Tef

c) Same steepness / HHTA Tl bl

d) Sometimes steeper / FHI-Fr 318 ele]

32. The area under P-V curve gives:

P-VasH & AR &1 8T &aT §:

a) Heat transfer / 3SHT TATATAOT

b) Work done / fRar Irar T



¢) Internal energy change / 3TTdRer Fail IRAdeT

d) Enthalpy change / TedicdY aRada

33. For an ideal gas, on P-V diagram, an isochoric process is represented by:
wF HEY AW F @A, p-v INE W, gAIaAE IHA F Al R s @
a) Horizontal line / &ifasr @r

b) Vertical line / €A1 @1

c) Rectangular hyperbola / 3TIdR  JfdRaead

d) Straight line through origin /?Fj\?r ﬁg o ﬂx_ﬂ?ﬁ orefr 3@

34. In a cyclic process, the net change in internal energy is:

THT TFA H, JaARF Fa1 # Foa IRadT &

a) Positive / YadTcHh

b) Negative / FOTcHh

c)Zero/ [

d) Depends on path / 9 9T 9T &Tar g

35. The work done in an adiabatic expansion is given by:

Teured AR # fFar = s R S @
a) nRAT / nRAT

b) nC_VAT / nC_vAT

c) nC_pAT / nC_pAT

d) PAV / PAV

36. The Carnot cycle consists of:

FET Ih A AT &

a) Two isothermals and two adiabatics / &1 EHATIT 3 ar TGUIsH

b) Two isobars and two isochorics / @ JHETET 3R & THIAATHH

c) One isothermal and three adiabatics / Teh FHEAM 3R 9 Eﬁ-ﬂm
d) One adiabatic and three isothermals / Teh W 3 I geEard

37. A Carnot engine has efficiency 1/4. If the sink temperature is 300 K, the source
temperature is:



TF FlAl FoieT ST gaTaT 1/4 1 g e a9 300K §, aF @i aT9AWT &
a) 400 K / 400 K
b) 350 K / 350 K
c)375K /375K
d) 425K / 425 K

38. A Carnot refrigerator working between 250 K and 300 K has coefficient of performance:

250 K 3 300 K F T FRA TF FT wefiaqsw F1 frsuree aqoni @
a)5/5
b)6/6
c)4/4a
d)3/3

39. The efficiency of a Carnot engine depends on:

FIAT ot T gaTar T FIA &

a) Working substance / HIRISRT Jery I

b) Temperatures of source and sink/ @id 3R @& & auaE= )
c) Both (a) and (b) / (a) 3 (b) AT =W

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

40. For a Carnot engine, if T, = T1/2, efficiency is:

FT SoeT & T, I 1, =T./2, S&TaT &
a) 50% / 50%

b) 25% / 25%

c) 75% / 75%

d) 100% / 100%

41. 500 J of heat is supplied to a system and it does 300 J of work. Change in internal energy
is:

500 ) AT U fAhry & & It § 3T 9 300 ) ™ w41 §1 FaR® Far &
gRade &

a) 200 /200
b) 800/ 800 J
c) -200J /-200J
d) -800 J / -800 J



42. An ideal gas expands isothermally at 27°C from 2 L to 20 L. Work done (R = 8.3 J/mol-K) is:
T reel AW 27°CW 2L A 20 LG FAAM ® F $hordy &1 fFar = #1F (R=8.3

J/mol-K) T
a)57401) /5740
b) 5741 /574)
c)57.4)/57.4)
d)5.74)/5.74 )

43. A gas is compressed adiabatically to half its volume. If y = 1.5, the ratio of final to initial
pressure is:

% 3 F FEUSA T TS NAAA & I aF FNfRd FaAr amar d1 TR v =15,
ar sfaer 3R IREF g 1 I &

a) 2V2 / 2v2

b)2/2

c)4/4a

d)8/8

44. Heat absorbed = 80 J, work done by system = 30 J. Change in internal energy is:
FTMAT FAT = 80, AFT garT 4T 11 FF = 30)1 aRF FaT & IRada &
a)50J)/50)

b) 110J/110)

c)-50J/-501

d)-110J/-1101

45. In adiabatic compression, work done on gas is 150 J. Change in internal energy is:

TeursH giisa A, W fFar = F1F 1501 1 IaRks F9T A aRada &
a) 150 / 150 ]

b) -150) /-150J

c) 751/ 75

d)0J/0J

46. Which quantity is path independent?
Fi-d T gy ¥ T@aT

a) Work / &1

b) Heat / 3SHAT



¢) Internal energy / 3TdR& FoiT
d) Both work and heat/EFRff 3 FEAT At

47. In an adiabatic expansion, temperature decreases because:
TS YAR H, AM9A uedr ¢ Fa1fF:

a) Heat is absorbed / AT 3/@eN®T gdT &

b) Heat is released / AT Axd gidar g

c) Internal energy decreases / 3ARE FaT "gedr %

d) Pressure decreases / GId "cdrl %

48. For an ideal gas in an isothermal process:

FAG IhA H T e A9 F o
a)AU=0,s0AQ =AW /AU =0, 3d: AQ=AW

b) AU #0, so AQ=AW /AU #0, 3d: AQ =AW
c)AU=0,s0AQ=0/AU=0, Ad: AQ=0
d)AU=0,s0AW=0/AU=0, 3d: AW=0

49. When a gas is compressed isothermally, heat is:

9 F15 A gHAd F F AT Hr S &, FeAr

a) Absorbed / 3@ gdT &

b) Released / FFd gar &

c) Neither absorbed nor released / o FaM™T @?ﬂ' % o agw
d) First absorbed then released /CIE?T I CHIIET] @?ﬂ' % Ly ?fl;q'?f
50. A process that occurs very slowly and can be reversed is:
TF gHA S aga el 9fy @ gk @ar § 3’k s R S g 9w R
a) Reversible / 3cshd0NT

b) Irreversible / Hﬂ?slﬂ:l'uﬂ?l

c) Sudden / 31dTedch

d) Spontaneous / Tdd:



Answer Key (3% ‘;I;ﬁﬁ)

Q Answer Q Answer Q Answer Q Answer
1 a 14 o 27 a 40 a
2 b 15 b 28 a 41 a
3 d 16 a 29 a 42 b
4 d 17 b 30 b 43 a
5 b 18 a 31 b 44 a
6 c 19 c 32 b 45 a
7 a 20 a 33 b 46 c
8 b 21 b 34 C 47 C
9 d 22 a 35 b 48 a
10 c 23 a 36 a 49 b
11 b 24 a 37 a 50 a
12 b 25 d 38 a

13 b 26 b 39 b



