SET 3
Kinetic Theory

IoErfa fAeyTa

1. According to kinetic theory, gas pressure is due to:

soprfar e & qaR, i ar@ FRor &

a) Intermolecular attraction /3-18?—3—1’[0'@?5 3TTHYOT

b) Molecular collisions with walls / SIORT & Y 3HTUTTdeh caFahd
c) Weight of gas / 39 & #R

d) External pressure / 91 Cld

2. The average kinetic energy of gas molecules is proportional to:
du gt A sitwa afas ST FHEEEET @

a)VT /VT

b)T/T

)T/ T

d1/T/1/T

3. For an ideal gas, pressure P is given by:

wF e A F v, g p AT F1aT #:
a)P=(2/3)E/V/P=(2/3)E/V
b)P=(1/3)E/V/P=(1/3)E/V
c)P=(3/2)E/V/P=(3/2)E/V
d)P=E/V/P=E/V

4. The average translational kinetic energy per molecule of an ideal gas is:

TF reRl A F gfa vy stwa Ty afasr 39T 8
a) (1/2)KT / (1/2)kT

b) (3/2)kT / (3/2)kT

c) (5/2)kT / (5/2)kT

d) 2kT / 2kT



5. The rms speed of gas molecules is given by:
I sropat #1 Fer-mTeT-HE d9r Rm v ¥
a) V(2kT/m) / v(2kT/m)

b) V(3kT/m) / V(3kT/m)

c) V(kT/m) / V(kT/m)

d) V(5kT/m) / V(5kT/m)

6. The most probable speed v_mp is given by:

HOFIA ITRFAT 37 v_mp IT F14T &
a) V(2RT/M) / V(2RT/M)

b) V(3RT/M) / V(3RT/M)

c) V(8RT/ntM) / V(8RT/mtM)

d) V(RT/M) / V(RT/M)

7. The average speed v_av is given by:

3taa o1 v_av T Smar #:

a) V(2RT/M) / V(2RT/M)

b) V(3RT/M) / V(3RT/M)

c) V(8RT/mtM) / V(8RT/mtM)

d) V(RT/M) / V(RT/M)

8. The ratio v_rms : v_av : v_mp is approximately:

A4l v_rms:v_av: v_mp olITHIT %‘:

a)1:0.92:0.82/1:0.92:0.82

b)1.22:1.13:1/1.22:1.13:1

c)1:1.13:1.22/1:1.13:1.22

d)1.73:1.60:1.41/1.73:1.60:1.41

9. If temperature of a gas is increased from 27°C to 127°C, rms speed becomes:
Ife A FT AGART 27°CH 127°CIGHAT AT 8, TA-ATET-HeT A7 81 ATl ¢
a) vV(4/3) times / V(4/3) aT

b) 4/3 times / 4/3 {]F-lT

¢) V(127/27) times / V(127/27) I[=AT

d) 127/27 times / 127/27 {]F-lT

10. At same temperature, which gas has smallest rms speed?

A A9AW T, 7w 3 w1 Fet-AreT-Aq a9 w9 s 87



a) Hz/ Hz

b) He / He

C) Oz / Oz

d) CO, / CO,

11. The mean free path A is given by:

AT FqFA 97 AR S @

a)1/(v2nd?n)/1/(v2mtd?n)

b) v2/(rtd®n) /v2/(rm d?n)

c)md*n/md*n

d)1/(md?n)/1/(nd?n)

12. When pressure is reduced to half at constant temperature, mean free path becomes:
99 fAIa arAe W g 3T FT fear Se, Avew HFA 99 g 1 8
a) Half / 3TIT

b) Double / E‘fl?:IDHT

c) Four times / I I[=AT

d) Same / HHATA

13. Mean free path increases with:

ALY AFd I TgAT § AIA:

a) Increase in pressure / Gl p= E(l"c"ﬁ' & Ay

b) Increase in density / €efca # Fefel & AU

c) Decrease in molecular diameter / 3T0Tfdeh I " HAT & iy
d) Decrease in temperature / dT9HTT H ST & Ty

14. The mean free path for air molecules at STP is of the order of:
STP W a1 AU T ATLT HFd 9T A FE §:

a)10™m /10" m

b)108m/10%m

c)10®m/10®m

d)10*m/10*m

15. Collision frequency is:

TFHT IR 8

a)v.av/A/v_av/A



b)A/v_av/A/v_av

c)v_rmsxA/v_rmsxA

dv.mp/A/v._mp/A

16. For a monatomic gas, degrees of freedom are:

TF WA I F T, @ Ffe §

a) 3 translational / 3 TATATIT

b) 3 translational + 2 rotational / 3 TAATIRT + 2 ‘EI;Uﬁ?T
c) 3 translational + 3 rotational / 3 TUETART + 3 ’EI;Uﬁ?-T

d) 3 translational + 2 vibrational / 3 TIEHATTRT + 2 S

17. For a diatomic gas at room temperature, degrees of freedom are:

FHY F AGHT W TF SARANF A F v, m@esa sife &
a)3/3
b)5/5
c)6/6
d)7/7

18. For a nonlinear triatomic molecule, degrees of freedom are:
v M@F DA 37 F fav, sy e §
a)6/6

b)7/7

c)8/8

d)9/9

19. According to law of equipartition of energy, energy per degree of freedom per molecule is:

Fil & gAfAsTe fAaw & IquR, ufa 31 9fa wardsy Ffe Fe @
a) (1/2)kT / (1/2)kT

b) KT / kT

¢) (3/2)kT / (3/2)kT

d) 2KT / 2kT

20. For a diatomic gas at high temperatures, vibrational degrees contribute:

3T AAl W TF GRWAE 49 & v, Fua w@esa FIft Aege #d 8
a) (1/2)kT per molecule / 9fcr 371 (1/2)kT

b) kT per molecule / 9fd 3197 kT



c) 2kT per molecule / 9fd 3707 2kT
d) (3/2)kT per molecule / 9T 39T (3/2)kT

21. For a monatomic gas, C_v is:
UF WA I F AT, cvE:
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

22. For a diatomic gas at room temperature, C_p is:

FAY & AGHAT W TF SARATF dq F v, c_p¥:
a) (5/2)R / (5/2)R

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

c) (9/2)R/ (9/2)R

d) 4R / 4R

23. The ratio y = C_p/C_v for monatomic gas is:
WATF AW F AT e y=C_p/C_vE:
a)5/3/5/3

b)7/5/7/5

c)4/3/4/3

d)3/2/3/2

24. According to kinetic theory, for diatomic gas C_v should be:

FopErfa Rqud & AR, g dw & v c_v g aifRw
a) (3/2)R/ (3/2)R

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

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

d) 3R /3R

25. For an ideal gas, C_p - C_v equals:

TF e g F AT, Cp-c vl &
a)R/R

b) 2R / 2R

¢)R/2 /R/2

d) 3R/2/ 3R/2



26. Real gases approach ideal behavior at:

greafas A e sgaER A 3T IR e &

a) Low pressure and high temperature / f&e=T g9 3R 3=a da#dA=T
b) High pressure and low temperature / 3=d CId IR A= aua=
c) High pressure and high temperature / 3©d Gl 3R 3= amAE

d) Low pressure and low temperature / T gIa 3R o<1 d9ATT

27. The van der Waals equation accounts for:
dlestarcd HHIFIOT €A & I@aT §:

a) Finite size of molecules / 3-IU;F3-ﬁ FT QAT AR
b) Intermolecular forces / IHaT-3oTds g

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

d) Quantum effects / FITcH JHT

28. In van der Waals equation, (P + a/V?) accounts for:

dlesiared FHIEIOT &, (P +a/V?) &7 H T@dT &

a) Volume correction / 3Tl LT

b) Pressure correction due to attraction / 3THYUT & SHROT g TATLA

c) Temperature correction / dT9HTA AT

d) Quantum correction /&'T:l'i'c',Tr T

29. The critical temperature of a gas is:

AT #1 Fifaw dauAT %:

a) Temperature above which gas cannot be liquefied / dg dT9HT oae 3w A9 gfaa Tl
T ST Hehell

b) Temperature at which solid, liquid and gas coexist / dg dTdHTT 9 W a3, ga 3Rk 3\
Te3ifaca 7 ga §

c) Temperature at which gas becomes ideal / g dT9HT @ 9T 3T 31eeY §7 JT &

d) Temperature of boiling point/crduo-lich hI dTIHTeA



30. The compressibility factor Z = PV/nRT for ideal gas is:

Imeel 3w F v Ffiswar qunE 2= PV/nRTE:
a)o/o0

b)1/1

c)>1/>1

d<1/<1

31. The internal energy of n moles of monatomic gas is:

TAE A & nAT A saRsE Far &
a) (1/2)nRT/ (1/2)nRT
b) (3/2)nRT / (3/2)nRT
c) (5/2)nRT / (5/2)nRT
d) (7/2)nRT / (7/2)nRT

32. For a diatomic gas at room temperature, internal energy per mole is:

FA & AGA W 0F GRNAE dw & v, ufa e snaks 591 &
a) (3/2)RT / (3/2)RT

b) (5/2)RT / (5/2)RT

¢) (7/2)RT / (7/2)RT

d) 3RT / 3RT

33. According to equipartition law, the energy associated with each quadratic term in energy
expression is:

FARATE @A & AR, FoT S A YAF U Ug & Haay Fo ¥

a) (1/2)kT / (1/2)kT

b) kT / kT

c) (3/2)kT / (3/2)kT

d) 2kT / 2kT

34. For a nonlinear triatomic gas at high temperatures, C_v is:

3T a9AE W F NR@F Ao de F [, c v
a)3R/3R
b) 4R / 4R
c) 5R / 5R
d) 6R / 6R

35. At very low temperatures, diatomic gases behave like monatomic gases because:

agd e dvaEEl W, ERTATE A A AT F AE SFaER FICAr § i



a) Rotational motion freezes/EI;Uﬁ?-r Ifa 7 I &

b) Vibrational motion freezes/ciw‘-lo-l Ifa & S %L

c¢) Translational motion freezes/Fiﬂ?I'iFm'q It A ST %’
d) Molecules break apart/3-TU;r 376197 g S %

36. The rms speed of oxygen at 27°C is (R=8.31, M=0.032 kg/mol):

27°C W JHTFHISIAT &1 FA-ATET-H A7 § (R=8.31, M=0.032 kg/mol):

a) 483 m/s /483 m/s

b) 332 m/s /332 m/s

c) 250 m/s /250 m/s

d) 150 m/s / 150 m/s

37. If temperature of gas is increased from 300 K to 1200 K, rms speed becomes:
IfE A T ATIART 300 KE 1200 K TFHAT AT &, FA-ATET-HS T g1 ATl &

a)2times/2{]?lT
b)4times/431?-|T
c)v2 times/vzﬁl?lT

d) 2v2 times / 2v2 {]F-lT

38. The average kinetic energy of nitrogen molecule at 27°C is (k=1.38x10723):

27°CH ST HO A twa aifasr Fat 8 (k=1.38x10%):
a) 6.21x1072') / 6.21x1072" )
b) 1.38x1072 J / 1.38x10723

c) 8.31x1072'J / 8.31x1072¢
d) 4.14x107?'J / 4.14x10722 |

39. At what temperature will rms speed of hydrogen be twice that at 27°C?

fre aATT W ST FT FA-ATCT-HA T 27°C T AT FT QN[AT FMM?
a) 54°C/ 54°C

b) 327°C/327°C

c) 927°C/927°C

d) 1200 K / 1200 K

40. The mean free path at STP is 6x10~2 m. At pressure 0.01 atm and same temperature, it is:
STP X HTET HFA T 6x10°m gl 0.01 atm & HR AT ATIHT W, I ¢



a)6x10°®m /6x10°®m
b) 6x107° m / 6x107° m
c) 6x108m/6x108 m
d) 6x10™* m / 6x10™* m

41. Brownian motion provides evidence for:

T3t aifar w#ATOr yee e @

a) Wave nature of matter / g &l alaT E@% & foT

b) Kinetic theory of gases/?msf % H'U;DT% @?{?TIT-T & foT

¢) Random motion of moIecuIes/3—IU;r3ﬁ &r W afa & foT
d) Both (b) and (c) / (b) 3R (c) al=ir & forw

42. Avogadro's number is:
ARG WEAT §:

a) 6.022x10% / 6.022x10%
b) 1.38x107* / 1.38x10723

c) 8.314/8.314
d) 0.0821 / 0.0821

43. The Boltzmann constant k is:
Sieca A fAgd® kg:
a)R/N_A/R/N_A

b) RxN_A /RxN_A
c)R+N_A/R+N_A
d)R-N_A/R-N_A

44. The speed of sound in a gas is proportional to:
A & wafer A g FHAGEE §:
a)v_mp/v_mp

b)v_ av/v_av

cjv.rms/v_rms

d) All of these / SoT THT

45. At absolute zero temperature, the kinetic energy of ideal gas molecules:
WA T AA ), Areet A ropEt i afasr sa:
a) Becomes zero / Q[ & STl g



b) Becomes maximum / 3T8hde & JTdr &

¢) Remains constant / @I &Y &

d) Becomes infinite / 3T & STaT &

46. Which is an assumption of kinetic theory?

Fla soprfa Rguia i srfEramor 22

a) Molecules have finite size / 3-1'U;I'3-ﬁ FT AT PR gl &
b) Collisions are inelastic / TFPY YA ?IT-ﬁ %

c) Intermolecular forces are Iarge/3—iFIT-3ﬂ'U'Iﬁ$ ERE El? Eﬂ?f ?

d) Molecules move randomly/3-1'UI QIcJ?adn Ifa A %

47. The pressure of a gas in a container is due to:

9T & A9 FT T FROT &

a) Collisions of molecules with each other/3-IU;r3ﬁ $T T Z‘@'l' T TFhl
b) Collisions of molecules with walls / 341113# $r EaRT I TFhY

c) Weight of gas molecules / 3 310[311 & #1]

d) External atmosphere / 9T¢d dlgd-iSﬂ

48. At same temperature, heavier gas molecules have:
A d9AE 91, S A 3o & 9w g §
a) Higher rms speed / 3SR Ga-HATEL-FHel a1

b) Lower rms speed / [d&=TaX a?‘f—HTE?I—H\FT ger

c) Same rms speed / HHATA a?‘f—?FlT?RI—H\TvT ger

d) Zero rms speed / [T EI?SF-HT%'J-H\?’T aar

49. Mean free path is inversely proportional to:
ATET FFA 9T SFHATIICT g

a) Pressure / QI &

b) Temperature / dAT9HATT

¢) Molecular mass / 3T0T{d& gedHAT &

d) Boltzmann constant/q\lqud-lla-l IGEGIEDE



50. For an ideal gas, internal energy depends on:

wF e 3 F v, snalkes Far it Fd @
a) Pressure only / &hdel &d T

b) Volume only / shdel 3TAde WX

c) Temperature only/m dYAHTT 9T

d) Both pressure and volume / &1 3R 3deT gl U<

Answer Key (SET 3) 3ti¥ gﬁﬁ

Q Answer Q Answer Q Answer
1 b 14 b 27 C
2 b 15 a 28 b
3 a 16 a 29 a
4 b 17 b 30 b
5 b 18 a 31 b
6 a 19 a 32 b
7 c 20 b 33 a
8 b 21 b 34 d
9 a 22 b 35 a

10 d 23 a 36 a

Q
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41

42
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48

49

Answer



Q Answer Q Answer Q Answer Q Answer

11 a 24 b 37 a 50 c

12 b 25 a 38 a

13 C 26 a 39 d



