Thermodynamics

1. The zeroth law of thermodynamics introduces the concept of:

FATITAH &I YAl FGH $H FTURON F1 IRAT T &
a) Internal energy / AR Fair

b) Temperature / dT9HTT

c) Heat / 3SHAT

d) Work/?ﬂif

2. A thermodynamic system must exchange:

T FSANAHT e ey [Afews s &

a) Only energy with surroundings / Shdel ot gRkder & @y
b) Only matter with surroundings/m g gAY & 9y
c) Both energy and matter / 31T 3R geT alar

d) Neither energy nor matter / o ar Feir o gl o

3. Which of these is NOT a state variable?

SIH § i TF IHTEUT W AL §?

a) Pressure / Gl

b) Volume / 3T de

c) Heat / 3SHAT

d) Temperature / dAT9HTT

4. In thermodynamic equilibrium, the temperature of all parts of the system is:

FSANIGHT 9T &, e & gt Ae &1 J9Ae=T g &



a) Different / f@eaT

b) Same / JHTA

c) Zero/ [T

d) Increasing with time / §81F & 1Y dadr §3-1T
5. The walls that allow heat transfer are called:

¥ AR St FEAT FUEEROT $ regAfa & § Feend &
a) Adiabatic walls / H{‘iﬂ'm aar

b) Diathermic walls / FeATqRERfT A

c) Rigid walls / §& ran

d) Conducting walls / @Teleh &raN

6. The first law of thermodynamics is based on:
FSATIA 1 97 9w smaRa &

a) Conservation of mass / G HTT TIETIT W

b) Conservation of energy/ﬁ‘f TIETOT I

c) Conservation of momentum /WT JLETUT W
d) Conservation of charge / 37TAer TIEUT W)

7. For an isolated system, AU equals:

F quF fAe & AT, AU e g @

a) AQ/ AQ

b) AW / AW

c)o/0

d) AQ + AW / AQ + AW

8. When work is done on the system, AW is:

S s W S R S ) aw e ¥
a) Positive / YadTcHh

b) Negative / FOTcHh

c)Zero/ [

d) Can be positive or negative / ¥fadlcHh AT FHUMcHh E'»T Hehdl %



9. In an adiabatic expansion, AQ = 0, therefore:
TEUISH YR #, AQ = 0, 37

a) AU = AW / AU = AW

b) AU =-AW / AU = -AW

c)AU=0/AU=0

dAW=0/AW=0

10. For a cyclic process, which is correct?

TR THA & AT, Sla-ar @ 2
a) AU =0, AQ =AW / AU =0, AQ = AW
b) AU # 0, AQ = AW / AU # 0, AQ = AW
c)AU=0,AQ=0/AU=0,AQ=0
d)AU=0,AW=0/AU=0,AW =0

11. For an ideal gas, C_p is always thanC_wv.

v reel A F fAv, c_pweT gIaT & C_v#T gererm H
a) Greater / 3118

b) Smaller / &hH

c) Equal / ST&IX

d) Sometimes greater, sometimes smaller / T 3-]'1_737:!?, F FH

12. The molar specific heat at constant volume for a diatomic gas at room temperature is:

FA & dYAT W TF SRAWATF 9 & Qv @Fd smaaa @ Aer Afrse swar
&

a) (3/2)R/(3/2)R
b) (5/2)R/ (5/2)R
c) (7/2R/(7/2)R
d) (9/2)R/ (9/2)R

13. For a monatomic gas, the ratio C_p/C_v is:
TF AT A F AT, I c_p/c_vE:
a)5/3/5/3

b)7/5/7/5

c)4/3/4/3

d)9/7/9/7



14. The relation C_p - C_v = R holds for:

HEY C_p-C v=RAT ¢

a) Ideal gases only / 3hdeT 37eeT 3T & faw

b) All gases / &t 3T & faw

c) Solids only / hael BIET & foIT

d) Liquids only / hdel gar & ToIw

15. For a polyatomic gas (non-linear), C_v equals:

T SEAH I (3RAF) F AT, c_v el @
a)3R/3R

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

c) (7/2)R/ (7/2)R
d) (9/2)R/ (9/2)R

16. In an isothermal process of an ideal gas, the work done is equal to:
wF e AT F FAATN gHA H, AT T FE SO g @
a) Heat absorbed / 37@N¥d FAT &

b) Heat rejected / RET AT &

¢) Change in internal energy / 3TTdRe Foll H IREdT &

d) Zero / [T &

17. In an isochoric process, the work done is:

AN dS YhA H, Far o s
a) PAV / PAV
b) NRAT / nRAT

c)Zero/ [T
d) AU / AU

18. For an adiabatic process, which is correct?
TEUISH wHA F faw, Fia-ar @@ 87

a) Q=constant/ Q= IGEGIC

b) PV = constant / PV = faadie



c) PVAy = constant / PVAy = TaadTe

d) TV =constant / TV = IGEGIED

19. In which process does the temperature remain constant?

e gwd & aruwe Agd war @2

a) Adiabatic / QE’W

b) Isobaric / THGTST

c) Isothermal / J&TGT

d) Isochoric / ARG

20. When a gas expands against external pressure, it does work. The work done is:
99 Fg A e o F gy bad ¢, g7 FF FA ) A wmam F R
a) Positive / YadTcHh

b) Negative / FOTcHh

c)Zero/ [

d) Can be positive or negative / dadlcHeh AT FHUMcHDh BT Hehdl E‘»’

21. The efficiency of a heat engine cannot be 100% because of:

T FSHAT Soldd I G&TdT 100% Tgl & Tl Fifeh:

a) First law of thermodynamics / SSHARTIdT T TUH AT

b) Second law of thermodynamics/w Al aﬁ?ﬁ'q IGEL
c) Zeroth law of thermodynamics / AR AT T ?]\FZIH'T IGEL:]
d) Law of conservation of energy/ﬁsf &0 F1 fad

22. A Carnot engine operates between 227°C and 127°C. Its efficiency is:

TF &l Soted 227°C AR 127°c & fg g=faa gar &1 sadhY garar &:
a) 20% / 20%
b) 25% / 25%
c) 50% / 50%
d) 75% / 75%

23. The coefficient of performance of a refrigerator is 4. This means for 1 J of work done, the
heat extracted from the cold body is:



F weflasw F1 fsureer qonE 471 @S A § 1IFE F v, 33 Rz & A w8
57 &

a)1J/1

b)4)/4)

€)51/5]

d) 0.25J/0.25 ]

24. According to Kelvin-Planck statement of second law:

gfadT s & Hfead-vid FUT F HIAR:

a) No engine can convert all heat into work/aﬁg EGI?T ARI 3AT FF H H 6T dGof
Hehdl

b) Heat cannot flow from cold to hot spontaneously / FAT Tad: 33 & IH T 3R TAGT T§
dhdal

c) Entropy always increases / Teeidl Hed dadl &

d) All processes are irreversible / T3 UshH 3103('9106-IU'|\|¢1 %

25. A reversible engine has efficiency n. When operated as a refrigerator, its coefficient of
performance is:

TS 3cHAVNT ST $T GaTdT n gl o9 wefias & w7 & w=nfad fFar s &, sqear
farsarear apon &

a)1/n-1/1/n-1

b)1/n/1/n

cn/n
d1l-n/1-n

26. Entropy is a measure of:

TeeHdt TF AT g

a) Order in the system / [y & sgazar &1

b) Disorder in the system / [T & 3cTaeAT Hl
c) Temperature of the system / AT & d9HAeT Hr
d) Pressure of the system / IGEIR R AR

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

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



a)>0/>0
b)<0/<0
c)=0/=0
d) Can be positive or negative / adlcHeh AT FHUMcHh BT Heohdl E‘»’

28. When water freezes at 0°C, the entropy of water:
¥ T 0°C YT FAAT §, STl T Teerl:

a) Increases / ¥&a¥ &

b) Decreases / BedT &

¢) Remains constant / @ad &Y &

d) First increases then decreaseS/q_ST"T aedr % T gear ?

29. The second law of thermodynamics can be stated as:
FeATIAAT 1 gfad e F81 S @ o

a) AS_universe 2 0/ AS_SIEHIS > 0

b) AS_universe <0/ AS_SEHTS < 0

¢) AS_universe =0/ AS_SIEHTS = 0

d) AS_universe = constant / AS_STEHATS = f&ad

30. The entropy change for a reversible adiabatic process is:
IHAVIT FEUSH UHA & fAv veegrd aRads &

a) Positive / ¥adTcHh

b) Negative / FUTTcHh

c)Zero/ [

d) Infinite / 3Fad

31. On a P-V diagram, the area under the curve represents:
P-VIRT W, TF & Al & &7 AwRa &war &

a) Heat transfer / AT TATATATOT

b) Work done / T Irar T

c) Change in internal energy / 3TAR& Foll # qRade

d) Change in enthalpy / Tededt & gRad=



32. For a cyclic process on P-V diagram, the net work done is:
P-VIRE W ThT ThA F faw, Fa frar rar art @

a) Area enclosed by the cycle / Tsh GART Clﬁ_cl'dﬁl aT

b) Perimeter of the cycle / Tgh FT IR

c) Zero/ [T

d) Sum of areas of all processes / THT ThAT o &1ABell T JTT

33. In an isobaric process on P-V diagram, the graph is:

P-V IR YT FHEE WhA A, AMH g &

a) Vertical line / F&aATER Y@T

b) Horizontal line / afasr @r

c) Rectangular hyperbola / ATIATRR 3ffauders

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

34. The work done in an isothermal expansion from V, to V, is:

V¥ V, dF GFHAM 989R & Fa = s E:

a) nRT In(V2/V4) / nRT In(V2/V4)
b) nRT In(V4/V2) / nRT In(V4/V2)
c) NR(T2-T1) / nR(T2-Ty)

d) P(V2- Vi) / P(V2- Vi)

35. In free expansion of a gas, the work done is:
A & F7a voR &, B ™ R

a) Positive / YeTcHR

b) Negative / FOTcHh

c) Zero/ [T

d) Maximum / T dd

36. The Carnot cycle is:

FET TF &

a) Reversible / 3cshHUTT

b) Irreversible / Hﬂ?slﬂ:l'uﬂ?l



¢) Quasi-static / TfAersH
d) Both (a) and (c) / (a) 3 (c) @<t

37. For a Carnot engine, efficiency depends on:

F1Af ST & AT, garar AR FId &

a) Working substance / ST 91y O

b) Temperatures of source and sink/GﬂT-f 3R B & auaET W
c) Both (a) and (b) / (a) 31 (b) QAT R

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

38. The efficiency of Carnot engine is 50% when sink temperature is 27°C. The source
temperature is:

FIAT SoleT Y S&TAT 50% & A9 fAF JUAT 27°C 81 BT dUATA §:
a) 327°C/ 327°C
b) 127°C/ 127°C
c) 227°C/ 227°C
d) 427°C / 427°C

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

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

40. The efficiency of a Carnot engine can be increased by:
HIAT SoleT ST G&TAT 9IS ST Fehdll §:

a) Increasing source temperature /W ATYHTT dglahy

b) Decreasing sink temperature / & dIAT g
c) Both (a) and (b) / (a) 31X (b) &I=AT FTH
d) Changing working substance / FRIPRT g Teala]

41. 200 J of heat is supplied to a system and it does 150 J of work. The change in internal
energy is:

200 ) AT U AT & & I § 3 98 150 ) 1 FIGT &1 AARE Far &



qiad &:
a)501 /50

b) 350 J / 350 J
¢)-501/-50
d)-3501J/-350)

42. An ideal gas expands isothermally at 27°C from 1 m? to 2 m3. Work done is (R = 8.3
J/mol-K):

TH e A 27°CTW 1 m* & 2 m* T FAANT T F $ardt g1 fFar om #19 § (R=
8.3 J/mol-K):

a)1729J) /1729

b)172.9J)/172.9)

€)17.29)/17.29)

d) 1.7291/1.729)

43, A gas is compressed adiabatically to 1/8 of its volume. If y = 5/3, the ratio of final to initial
temperature is:

H AT F TEUISH T F FEF WA & 1/8 aF WIS fFar Smar §1 Iy y=5/3,
ar sifaer 3R IRMF araATT FT U @

a)2/2

b)4/4

c)8/8

d) 16/ 16

44. Heat absorbed by a system is 100 J and work done by system is 40 J. Change in internal
energy is:

faer garr sraefa FwaAr 1001 7 3R e g@arT fFar = F1F 400 81 AR
Fa1 # aRad &

a)601/60)

b) 140J / 140 )

c)-60J/-60)

d)-140/-140 )

45. The work done in adiabatic compression of a gas is 200 J. The change in internal energy is:

I & seursH wdisa A AT AT F 2000 1 FARF FAT H IRawdT &
a) 200 / 200 )
b) -200J / -200 )



c)100J /100
d)0J/0!J

46. Which of these is path dependent?

S @ i 97 W AR &2

a) Internal energy / AR Far

b) Enthalpy / TediedT

c) Work / Cap

d) Entropy / TegrdY

47. In an adiabatic process, if volume increases, pressure:
TUISH Y&ha #, G IAder 951 ¢, a1

a) Increases / §&dT &

b) Decreases / gcdrl a'

¢) Remains constant / @I &ar &

d) First increases then decreases / Ugel 9&dl & T gedr &

48. For an ideal gas in an isothermal process:

A A # tF e A F Qv
a) AU =0, AQ = AW / AU = 0, AQ = AW

b) AU # 0, AQ = AW / AU # 0, AQ = AW
c)AU=0,AQ=0/AU=0,AQ =0
d)AU=0,AW=0/AU=0, AW =0

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

9 F15 A9 gHEAd F §F AT Hr S §, FeAr

a) Absorbed / 3aM™T giar &

b) Rejected / foRET T STcir &

c) Neither absorbed nor rejected / o B EHILGE Eﬂ?—ﬁ %’ T foREa Fr Srdr %

d) First absorbed then rejected/qgﬁ B CHILGI Eﬁ?ﬁ' % Y foEa &1 Sar %L

50. A process that occurs suddenly and cannot be reversed is:

TF YHA I HgAS °gied giar § 3R 3der a¢7 Far a1 ghdr, a8 &
a) Reversible / 3cshHUNT



b) Irreversible / a@amvﬂ'er
c) Quasi-static / A qesa
d) Isothermal / &G

Answer Key (3% ‘;I;ﬁﬁ)

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

11 a 24 a 37 b 50 b



Q Answer Q Answer Q Answer Q Answer

12 b 25 a 38 a

13 a 26 b 39 a



