Thermodynamics

FSHTI AT

1. The branch of physics that deals with the relationships between heat and other forms of
energy is called:

sifad 1 a7 arEr S FvAr AR SOt F 3w w6l F T el F GO § Fear
&

a) Thermometry / dT9fATa

b) Calorimetry / helRITATT

c) Thermodynamics / AT ciehT

d) Hydrodynamics / @W

2. The zeroth law of thermodynamics leads to the concept of:

FeATITA$ & LAl HIH o JTT § 36 JATURON AR

a) Internal energy / 3TdAR& Far

b) Temperature / dT9HTT

c) Heat / 3SHAT

d) Work / SRY

3. If two systems A and B are each in thermal equilibrium with a third system C, then:
afg &1 A A3 Buwd fey Ae ¢ @iy andiwr @ & §

a) A and B are in thermal equilibrium with each other / A IR BUw Z‘@i’ & @Y ddT g
AE

b) A and B are not in thermal equilibrium / A IR pardT @ & FI?[ %

c) Ais hotterthan B/ A, B 38 e %’

d) B is hotter than A/B AT 30+ I %’

4. A thermodynamic system is defined as:
TH FANMAHT e o gRRa Far amar &
a) A collection of macroscopic objects / Yol ER-T:[}]T I Tch QZNTE»'



b) A definite quantity of matter with boundaries / HTHATT & ATY geF FT T ARG AET
c) Anything that can exchange energy with surroundings / SW off S gRaer & 91y Far
fafei#a X | &

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

5. Which of the following is an intensive property?

fafaf@a & & ia-ar e ot 2

a) Mass / gcdHATeT

b) Volume / 3T de

c) Density / Helcd

d) Internal energy / 3TdRe St

6. The first law of thermodynamics is essentially the principle of:
FeARIfa F 947 e sfaed ¥ @ saar Rguia &
a) Conservation of energy / FolT TI&J0T

b) Conservation of mass / GcIHTT TRETOT

c) Conservation of momentum /WT TLETOT

d) Conservation of charge / 37TAeT HIETOT

7. The mathematical form of the first law of thermodynamics is:

FARIIAS & yu7 Agw &1 afody v &
a) AQ = AU + AW / AQ = AU + AW
b) AU = AQ + AW / AU = AQ + AW
c) AW = AU + AQ/ AW = AU + AQ
d) AQ =AU - AW / AQ = AU - AW

8. In the equation AQ = AU + AW, AW represents:

FHIEHIOT AQ = AU + AW H, AW ATRT 3T &

a) Work done by the system JAGCOE CART R =T S

b) Work done on the system / e W fhar rar I

c) Heat absorbed by the system / fehIT GaRT TATT FSAT

d) Heat released by the system / IGEIR GART Hard A



9. For an adiabatic process:

TH TEUSH ThA & faw:
a)AQ=0/AQ=0
b)AU=0/AU=0
<) AW=0/AW =0
d)AT=0/AT=0

10. In an isothermal expansion of an ideal gas:

T e AT F AT TER H:

a) Internal energy increases / A& ol S6aT &

b) Internal energy decreases / 3ARSE Folr "edr %’

c) Internal energy remains constant / 3TdReh il @dd Bl &
d) Temperature decreases / dT9HTT Tl %

11. For an ideal gas, the difference between molar specific heat at constant pressure and
constant volume is equal to:

T# 3 A F T, Fud o 3R Aua 3aas W Aew RAfdse FsAnt #1 3iaw
e g &

a)R/R

b) 2R / 2R
c)R/2/R/2
d) 3R/2 / 3R/2

12. The ratio C_p/C_v for a monatomic gas is:

TF qUATE A F AT c_p/C_v FT AT &
a)5/3/5/3

b)7/5/7/5

c)4/3/4/3

d)9/7/9/7

13. For a diatomic gas at room temperature, C_v is:

FA F AGAW W TF SfaqA+ 3 F v, c v
a) (3/2)R/ (3/2)R
b) (5/2)R/ (5/2)R
c)(7/2)R/(7/2)R
d) (9/2)R/ (9/2)R



14. The molar specific heat at constant volume for an ideal gas depends on:

& e A & v ga 3mgas W Aler [Afdse AT sk w&=d @
a) Temperature only / hdel dT9HTT X
b) Pressure only / Shddl &d UT

¢) Volume only / Fhddl 3TIdT I
d) Nature of the gas / 3T &7 QEC% 9T

15. For an ideal gas, C_p - C_v = R. This relation is known as:
TF e A F AT, C_p-C_v=RIl 5H FaU F FHgl AT ¢:
a) Boyle's law / STl &7 @IH

b) Charles' law / T T e

c) Mayer's relation / #IT T T

d) Gay-Lussac's Iaw/ff—w F1 e

16. In an isochoric process:

TF FANAAS THA A

a) Volume is constant / 3TIdeT faad 8T &

b) Pressure is constant / & foId giar %’

c) Temperature is constant / dT9HTA GEG ?HT %

d) Heat is constant / 3SHT GEGEG %’

17. In an isobaric process:

TF HHGHE! YHHA H:

a) Volume is constant / 3Tl T grar %’

b) Pressure is constant / Qs GEG @HT ?:

c) Temperature is constant / dTIHATeT T &I &

d) Internal energy is constant / 3TTdRer Fail Id &ldr &
18. For a cyclic process, the change in internal energy is:
TF TH THA F A, saR® F91 & gRade &

a) Positive / YadTcHh



b) Negative / FUTlcHh
c) Zero / [T
d) Depends on the path / 9 WX AT F:ar &

19. The work done in an adiabatic process is given by:

F FUTSH YHA # R w1 fm e &
a) W =nRAT /W = nRAT

b) W =nC_vAT /W =nC_vAT

c) W =nC_pAT /W =nC_pAT

d) W=PAV /W = PAV

20. In which process is no work done?

5 9FA & FE R T FA FEm

a) Isobaric / HHGTET

b) Isothermal / §HATYY

¢) Isochoric / H3TAA S

d) Adiabatic/lv_dffl'm

21. A heat engine converts:

TF FSAT S99 IRafdd Far &

a) Heat into work / 3SHAT Fr FTH

b) Work into heat / ST &l AT &

c) Heat into internal energy / 3SHAT Pl HTARS Foll &
d) Internal energy into heat / 3TdRe Foil P FSAT H

22. The efficiency of a heat engine is given by:
T FSAT S0 $T GaTaT & Sl &

a)n=1-(Q2/Q1)/n=1-(Q/Q)
b) n=0Q:/Q2/n=Q:/Q;
c)n=0Q2/Q:/n=Q/Q
d)n=1-(Q/Q)/n=1-(Q/Q,)

23. According to the second law of thermodynamics (Kelvin-Planck statement):

FeATfadt & gfad e (Ffeae-cas Fuen) F egEr:



a) No engine can have 100% efﬁciency/ahélé' Solel 100% G&TdT gl & Hehdl
b) Heat cannot flow from cold to hot body spontaneously / AT ¥dd: 33 Us ¥ 97 [s
T AR garfed el & Fehell

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

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

24. A refrigerator is a heat engine working:

wF Tfiad UF FAT ST @ o F FLAT o

a) In reverse direction / Aqia feer &

b) In forward direction / 3731 fe_m &

c) Both directions / &It fe_m3f &

d) Not a heat engine / 3AT $GIF-T el g

25. The coefficient of performance of a refrigerator is given by:

v gfias &1 fasureer aqone = S @:

a) Q/W / Qo/W
b) W/Q./ W/Q.
c) Qi/W / Qi/W
d) W/Qi / W/Qq

26. A reversible process is one which:

TS IHAVIT YHHA d§ § I

a) Can be reversed without leaving any trace on surroundings / 9o gRaer W Eﬂ'&“; ﬁF&'
OIS 3clel fRar a1 dhr &

b) Cannot be reversed / 31T oTgl fohdT ST Tehdl

c) Is very fast/agT-r asT BT §

d) Is very sIow/a§H T gar &

27. Which of the following is an example of an irreversible process?
farafaf@a # & Fla-a1 HTFAVT THA FT 3T 82

a) Slow compression of a gas / g &1 Hrar gdEaT

b) Free expansion of a gas / g &1 Had 98N



c) Isothermal expansion / HATAT YA

d) Adiabatic compression / EW g

28. Carnot engine operates between:

FIAT golo HaAIfd gar § & i

a) Two heat reservoirs at different temperatures / ffesT dT9HATAT W &I AT HSRT & o
b) Two heat reservoirs at same temperature / §HTeT dT9HTT WX &l AT HSRT & &

c) Three heat reservoirs / dlel FSAT HSRT & o

d) One heat reservoir onIy/c?hclol Teh AT $SR & 1Y

29. The efficiency of a Carnot engine depends on:

UF Flef Sofed T a7l Ay FIT &

a) Working substance / ®RI$RTI g&rel 9

b) Temperatures of source and sink / 89 3R @& & dudA= )
c) Both (a) and (b) / (a) 3 (b) AT =

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

30. The efficiency of a Carnot engine is given by:

U HIEf Solel Y g&TdT & ST &

a) 1-(To/T) / 1-(T2/TH)
b) 1-(T+/T2) / 1-(T4/T,)
¢)To/(T1-T2) / To/(T1- To)
d) To/(T1-Ta) / To/(Ta - Ta)

31. The internal energy of an ideal gas depends only on:

& eet AW i HARF Ferr IR FwIA § Faen
a) Pressure / QI U

b) Volume / 3TIdd T

c) Temperature / dT9HTT 9

d) All of these / 8T TT W

32. For an ideal gas undergoing isothermal process:

% e AW F gAAd vEA § o F v



a)AU=0/AU=0
b) AQ=0/AQ=0
c)AW=0/AW =0
d)AT=0/AT=0

33. Enthalpy (H) is defined as:

vdedt (H) # aResnRaT fFar aar &
a)H=U+PV/H=U+PV
b)H=U-PV/H=U-PV
c)H=U+RT/H=U+RT
dH=U-RT/H=U-RT

34. For an isobaric process, the heat supplied is equal to the change in:
U FHEE THA F T, mgfd A 7§ FEAT awrew @ § gEd aRade &
a) Internal energy / AR Far

b) Enthalpy / Tedied

c) Both (a) and (b) / (a) 3iRX (b) &=t

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

35. In an adiabatic expansion of an ideal gas:

wF e AT F FeuA yER #:

a) Temperature increases / dT9HTA dadl %

b) Temperature decreases / dT9HTT el &

c) Temperature remains constant / dT9HTel faa war %

d) Pressure increases / QI dadl a'

36. The work done in an isothermal expansion of an ideal gas from volume V, to V, is:

AT v,/ V, dF TH e A & gHEard guaR # R s oE
a) nRT In(V2/V4) / nRT In(V2/V4)

b) nRT In(V4/V2) / nRT In(V4/V,)

c) NR(T2-T1) / nR(T2-Ty)

d)nC_v(T2-T4) / nC_v(T,-Th)

37. The area under the P-V diagram represents:

P-VIRE & adia &7 AwRa &ar &



a) Heat transferred / EATATART FSAT

b) Work done / fRar Irar T

c) Internal energy change / 3ARSE Far gRadd
d) Enthalpy change / Tediedt aRadst

38. For a cyclic process on a P-V diagram, the area enclosed represents:
PV IRE W T THT THA F v, tRagy &7 Awka e §:
a) Net work done/;ﬁ fRIT 31T 1A

b) Net heat absorbed /gﬂ FaM™T FoAT

c) Change in internal energy / 3R Fal & gRadeT

d) All of these / 3T T T

39. In a free expansion of a gas:
v F HFd wER A
a)AW=0/AW =0
b)AQ=0/AQ=0
c)AU=0/AU=0

d) All of these / 3T THT

40. Which of the following is true for an adiabatic process?
farafaf@a # @ sla-ur Tqusa ywq & v a7 32
a) PVAy = constant / PVAy = IGRGIED

b) TVA(y-1) = constant / TVA(y-1) = IGEGIED

c) PA(1-y) TAy = constant / PA(1-y) TAy = AT

d) All of these / SoT THT

41. The Clausius statement of the second law says:

gl fgs 1 FAAIH FIYT Faal o

a) Heat cannot spontaneously flow from cold to hot body / AT ¥ad: 35 WS & I s
#T IR yarfee =€t g Fhehr

b) No engine can be 100% efﬁcient/aﬁg $G|F|' 100% G&T =Tal &l dehdT



c) Entropy of universe always increases / SEHATS T Qa-EAUIEiI Hed Fadr %
d) All natural processes are irreversible / I chcr_vl?ldv JohH Hﬂ?eﬁzlvﬁ?l g

42. Entropy is a measure of:

TeeHdt TF AT g

a) Disorder / IcIqEAT T

b) Order / STTEAT ol

c) Temperature / dT9HTA bl

d) Pressure / CId &l

43. In a reversible adiabatic process, the change in entropy is:

TFH 3cHAVIT SSUTSH YA #, Teerdl # qRad+ &

a) Positive / YadTcHh

b) Negative / FOTcHh

c)Zero/ [

d) Infinite / 3d

44. For any spontaneous process, the entropy of the universe:

Rt st Taa: ywH F AT, seAE A veem:

a) Increases / ¥&dl &

b) Decreases / TIedl ¢

¢) Remains constant / @aa &Y &

d) Becomes zero/%]\FJ HESIGI %

45. The second law of thermodynamics can be stated in terms of entropy as:
FSANIAS FT gfada @A veerd & el & Fa1 A1 FHhaT &

a) AS_universe > 0 for spontaneous process / Tdd: The & [T AS_SFEHATS >0
b) AS_universe < 0 for spontaneous process / ¥dd: HshH & foT AS_E!?Tl'i's’< 0
c) AS_universe = 0 for spontaneous process / Tdd: 9shH & foT As_a?ﬂ'i?; =0
d) AS_universe = constant / AS_STEHATS = f&ad



46. An ideal gas is compressed isothermally. The work done on the gas is 100 J. The heat
transferred is:

TF 31ee 4 F gHAA T F FNRT A sar §1 AW 9w FAT = S 1000 81
Fﬂ'ﬁﬁﬁﬂ'm%

a) 100 /100

b) -100J / -100 J

c)0J/0)J

d)50J/50)

47. A gas expands adiabatically. What happens to its temperature?
wF 3 FeuH T & $adl 31 SHF aAR F4T g §?
a) Increases / §&dT &

b) Decreases / gcdrl a'

¢) Remains constant / @I &ar &

d) First increases then decreases / 981 §&dT % T gear %

48. The efficiency of a Carnot engine working between 400 K and 300 K is:

400 K 31T 300 K & T FRING T FET SoteT $Y & &
a) 25% / 25%

b) 75% / 75%

c) 33.3% / 33.3%

d) 66.7% / 66.7%

49. If a refrigerator's coefficient of performance is 5, it means:

Ife o weftas &1 fasarger qons 58, g9 Y 8

a) For 1J of work, 5 J of heat is extracted from cold body / 1) FT & foT, 33 U & 5)FsAT
foreprel STl &

b) For 5 J of work, 1 J of heat isextracted/SJEFI'ér & 1%—!'@, 1) >sAT [Heprelr SATAT %’

c) Efficiency is 500% / G&TdT 500% g

d) All of these / 3T THT

50. Which of the following is not a state function?

fAmfaf@a & & sla & e waa adi &2

a) Internal energy / 3TdR& Fair



b) Enthalpy / TededT
c) Work / Capy
d) Entropy / Qo-EAUIEN

Answer Key (3% ‘;I;ﬁﬁ)

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

11 a 24 a 37 b 50 c



Q Answer Q Answer Q Answer Q Answer

12 a 25 a 38 a

13 b 26 a 39 d



