Kinetic Theory

Jroerfa fgeTa

1. The kinetic theory explains gas pressure as due to:

yoperfar R 3w gre At suTEAT Far @ FROT F w9 A
a) Gravitational attraction /WW 3TTRYOT

b) Molecular collisions with walls / SIaRT & T 3UTTdeh TFahy
c) Intermolecular forces / 3a-3orfde 9ot

d) Chemical reactions YR RIGERIEIE Y

2. Which assumption is NOT made in kinetic theory of ideal gases?
Fla-dt afPramon el AW F svpEfa Rguia § 7@ s e
a) Molecules are rigid elastic spheres/3-1'UI GG 9cIrEd M B %

b) Molecules have negligible vqume/3*TU;r3ﬁ FT AT A0 BT ?
c) Intermolecular forces are negligible / FAR-AUIAS o AT Bl &
d) Molecules are in random motion/3-TU;r m afa B)IFT %

3. According to kinetic theory, temperature is related to:

T RgUid & AHTER, AT Jafd &

a) Average momentum of molecules / 3TUI34T & dEa g ¥

b) Average kinetic energy of molecules / 3-TUI3-1T $r 3 afas Fer &
c) Total potential energy of moIecuIes/3TU;r3ﬁ $r E;Ig?r Rufas s &
d) Average speed of molecules/3-IU;r3ﬁ Fr g T F

4. The pressure of an ideal gas is given by P = (1/3)p<v?>. Here p is:
& 3ge AW FT G P = (1/3)p<v?> EART AT ST B1 TET p ¥
a) Mass of one molecule / Teh 39T T gedHATeT

b) Number density of molecules / 34131341 HI &I Gelcd



c) Mass density of gas / 3/ &l GedHATT Helcd
d) Volume density / 3TIded Yolcd

5. The average translational kinetic energy of gas molecule is:

I 307 i sitwa wuEalT afasr Fet @

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

b) kT / kT

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

d) (5/2)kT / (5/2)kT

6. The rms speed of nitrogen at 0°C is about (M=28 g/mol):
0°C WY ATFEISIl & Ja-ATET-H AT FAAHIT § (M=28 g/mol):
a) 493 m/s /493 m/s

b) 332 m/s /332 m/s

c) 250 m/s /250 m/s

d) 150 m/s / 150 m/s

7.Theratiov_rms:v_av:v_mpis:

HeJUTd v_rms:v_av:v_mp e

a) V3 :V(8/m):v2/V3:V(8/m):V2

b) v2 : V(8/m) : V3 / V2 :V(8/m) : V3

¢) V(8/m) : V3 : V2 / V(8/m) : V3 : V2
d)v3:v2:v(8/m)/V3:V2:V(8/m)

8. If temperature is increased 4 times, rms speed becomes:
I AT 4 T[T TGRAT SATAT §, TH-ATCT-HA 97 g1 ST &
a)2times/2 pCl

b) 4 times / 4 UFIT

c)8times/ 8 aAT

d) 16 times/ 16 AT

9. The Maxwell-Boltzmann distribution law gives:
Aeadd-diecaAa RQavor Fgs &ar &

a) Distribution of molecular speeds / 3frorfash 99 1 faaror

b) Distribution of molecular energies / 3MOTidsh FAT3 &1 fFaor



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

d) Distribution of molecular masses / 3HTUTTdeh geIATAT & faavoT

10. At same temperature, the ratio of rms speeds of hydrogen and oxygen is:
AT AT9AT W, gTesrerr AR St & ei-Are-ae a9 &7 3He[ura ¢
a)l1e6:1/16:1

b)4:1/4:1

c)1:4/1:4
d)1:16/1:16

11. The mean free path increases when:

AL AFd 99 95T ¢ I

a) Pressure increases / &9 dadTl &

b) Density increases / Hadcd dadl %’

c) Temperature decreases / dT9HT Tl %’

d) Pressure decreases / &9 ©edT ¢

12. The collision frequency of gas molecules is:

I sropat Fr eFaw Imgfr &

a) Directly proportional to mean free path / ATET AFd 99 & m@’ql?ﬁ

b) Inversely proportional to mean free path / ATET Hed gy & E{IDWW
c) Independent of mean free path / #ATET Hed 9 q T@aT

d) Proportional to square of mean free path / ATET Ad 9 F T & Q:I?:l'l?:l_;cl'l?ﬁ

13. Mean free path depends on:

ALY AFT 90 A Far ¥

a) Temperature only / hdel dT9HT 91

b) Pressure only / hdd &F W

c) Both temperature and pressure / dT9HT 3R @ g W
d) Nature of gas only / &hael 3 &r ‘;IEI‘_?% EEd

14. At constant volume, if temperature increases, mean free path:
faa sraasr v, Afe amATeT Fgar @, Arer Jad 9w



a) Increases / §&dT &

b) Decreases / gcdrl a'

¢) Remains same / HTT {&dT &

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

15. The mean free path for air at STP is about:
STPWR a1 F fAT AeT HFa 9 Femsrar §:
a)107m /107 m

b)10°m /105 m

c)103m /103 m

d) 10" m/10™" m

16. For a monatomic gas, number of degrees of freedom is:
UF WA I F v, sy #ife A w7 @
aj1/1

b)3/3

c)5/5
d6/6

17. For a diatomic gas at high temperatures, total degrees of freedom are:
3% dYATEl W O SRAwEATE A F fAv, Fa @ aife §
a)3/3

b)5/5

c)6/6

d)7/7

18. Vibrational degrees of freedom become significant at:
HUT TG e AT &1 ST 8
a) Very low temperatures / EI§FT AT agaEE W

b) Room temperature / HHI & dTGHT T
c) High temperatures / 3Td dT9ATAT 9T
d) All temperatures / T dATIHATAT T

19. For a nonlinear polyatomic molecule, rotational degrees of freedom are:
UF IRAF TFRATF 3] F AT, gl Fardsg ffe §
a)2/2



b)3/3
c)5/5
d6/6

20. According to equipartition law, energy per mole per degree of freedom is:

FAfAE ad F IepER, ufa A 9fa w@esy #ife F91 @
a) (1/2)RT / (1/2)RT

b) RT /RT

c) (3/2)RT/ (3/2)RT

d) 2RT / 2RT

21. For a monatomic gas, C_v is:

U QA A & 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) 3R/ 3R

22. The ratioy = C_p/C_v for a diatomic gas at room temperature is:

FAY F ATGAW W TF SfaqAS 3 F AT y=c_p/C_v FT qura 8
a)1.33/1.33
b) 1.40 / 1.40
¢)1.67 /1.67
d) 1.50/1.50

23. For a monatomic gas, y is:

TF QA A F fAT, v e
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_p should be:

IopErfar Riguia & (AR, gRvwE A9 F AT c_p g @R
a) (5/2)R/ (5/2)R

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

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

d) 4R / 4R



25. The difference C_p - C_v is equal to R for:

R C_p-C_vs{I&X % R¥ foT:

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

b) All gases / &t 3T & faw

c) Solids / ®1GT & foIT

d) Liquids / gal & foT

26. Real gases deviate from ideal behavior at:

adafa® A eel syaEr ¥ REfaa ad &

a) High temperature and low pressure / 3Td dT9HTT IR A= T
b) Low temperature and high pressure / =T amae 3R 3=9 e
c) High temperature and high pressure / 3Td dT9HTT 3R 39 g

d) Low temperature and low pressure / &1 agaA=T IR A= T

27. The van der Waals equation is:

glesdreq FHRIOT §:
a)(P+a/V3)(V-b)=RT/(P+a/V3})(V-b)=RT

b) (P +a/V?)(V -b)=nRT/(P+a/V?(V-b)=nRT
¢)P(V-b)=RT/P(V-b)=RT
d)(P-a/V?})(V+b)=RT/(P-a/V?(V+b)=RT

28. In van der Waals equation, 'a' accounts for:
dlestared AHIHIT &, 'a' eI H T@dT ¢

a) Finite size of molecules / 3-1'U;I'3-ﬁ FT AT 3R
b) Intermolecular attraction /W—W 3{TehYOT
¢) Both (a) and (b) / (a) 3iX (b) g1t

d) Temperature correction / dT9HTeT TMerT

29. The critical constants are related by:

Y — o —
a)P_cV c=(3/8)RT_c/P cV_ c=(3/8)RT_c
b)P ¢V c=RT . c/P cV c=RT c
c)P cV c=(1/2)RT. c/P cV c=(1/2)RT c
d)P_cV_c=2RT _c/P_cV_c=2RT c



30. Above critical temperature, a gas:

Fifds d9AT F I, 0F I

a) Can be liquefied by pressure alone / hdel GI§ & GIdd @l ST Hehal &

b) Cannot be liquefied by any pressure/m ot g9 O gfad #ar &1 31 Fohar
c) Becomes solid /3 g7 STdr %’

d) Behaves ideally / 3Te?T &9 & TR adl &

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

gafsTe fAae & IquR, 9far o) 9fay wardsy FfE s §:
a) (1/2)kT / (1/2)kT

b) KT / kT

¢) (3/2)kT / (3/2)kT

d) (5/2)kT / (5/2)kT

32. The internal energy of n moles of diatomic gas at room temperature is:

FA & dA W SRATAF A & n A A qaRkF Fa1
a) (3/2)nRT/ (3/2)nRT

b) (5/2)nRT / (5/2)nRT

c) (7/2)nRT / (7/2)nRT

d) 3nRT/ 3nRT

33. For a monatomic gas, total internal energy is due to:
UH WA W F AU, F walks st FRor @
a) Translational motion only / hdol TAAARIT T

b) Rotational motion onIy/%ﬂr 'EI;Uﬁ?-T afa

c) Vibrational motion only / hael &9el ITTr

d) All types of motion / T TR &I Irfa

34. At very low temperatures, diatomic gas C_v approaches:

agd fareT amHAEl W), EfRaAE e c_v g @
a) (3/2)R/ (3/2)R

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

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

d)3R/3R



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

3%9 aAEl W F 3R@F o dw & e c v
a)3R/3R
b) 4R / 4R
c)5R/5R
d) 6R / 6R

36. RMS speed of hydrogen at 0°C is about 1840 m/s. At 273°C, it becomes:

0°C W BIS3IoTeT &I JIA-ATET-HA AT AT 1840 m/s g1 273°C WX, I & AT &

a) 1840V2 m/s / 1840V2 m/s
b) 1840x2 m/s / 1840x2 m/s
c) 1840/v2 m/s / 1840/Vv2 m/s
d) 1840/2 m/s / 1840/2 m/s

37. If density of gas is doubled at constant temperature, pressure becomes:
afe faa avsAE WA F uded Qe FRAT ST, g @y S &
a) Half / 3ATeIT

b) Double / E‘fl?:IDHT

c) Four times / T I[=T

d) Same / HHATA

38. The average kinetic energy of gas molecules at 127°C is:

127°C R 3\ 3opit #r sitwa afas st &
a) 8.28x102'J / 8.28x10°%' |
b) 1.38x102J / 1.38x102% )
€) 6.21x10"J / 6.21x10"J
d) 4.14x102') / 4.14x10°' )

39. At what temperature will rms speed of oxygen be equal to rms speed of hydrogen at 0°C?
fFa a9 st &1 Fe-ATET-Ae A9 0°C W SIS F JIA-ATET-HA A9

& &Y gRm?

a) 16x273 K / 16x273 K
b) 4x273 K / 4x273 K
c) 273K/ 273K

d) 273/4 K / 273/4 K



40. The mean free path of air molecules at STP is 6x10~2 m. At pressure 102 atm and same
temperature, it is:

STP UX Y HULHT T ATET AFA TT 6x10° m §l 107 atm T HR FHAWT qIaA W,
Ig 8

a) 6x107°m /6x10° m

b) 6x10" m / 6x10™" m

c) 6x102m/6x1072 m

d) 6x108 m / 6x1078 m

41. Brownian motion is caused by:

13 aifa FROT

a) Gravitational forces /WQ'UT AT &

b) Unequal bombardment by molecules / 3-IU;F3-ﬁ CART AT dioR &
c) Electrical forces/ﬁ?\g?r eIl &

d) Magnetic forces / ﬂﬂ@l’q ol &

42. The value of Boltzmann constant is:

Sieca A Agds &1 A §:

a) 1.38x10723 J/K / 1.38x10722 J/K

b) 6.022x10%2 mol™ / 6.022x10%3 mol™

c) 8.314 J/mol-K / 8.314 J/mol-K

d) 0.0821 L-atm/mol-K / 0.0821 L-atm/mol-K

43. Avogadro's hypothesis states that equal volumes of gases at same temperature and
pressure contain:

AR IRFEUT Fgdl & F A auA 3R g W Ay F A A €
a) Equal number of moIecuIes/HUIBﬁ $r gHAT FEAT

b) Equal mass / HHTA gcIHTe

c) Equal density / §HTeT Holcd

d) Equal kinetic energy / THTT ITfast Foll

44. The speed of sound in a gas is of the order of:

A & gy fr g A FfE &
a) RMS speed of molecules / 34131341 & a?‘r-m'er-ﬂg qar Fr



b) Average speed of moIecuIes/3—TUI3ﬁ & 3id ger &
c) Most probable speed / 37T8hdd WT¥dr der &r
d) Escape velocity / GolTdel daT T

45. At absolute zero, the motion of molecules:

WH YT T, o3t A arfar

a) Stops completely/C‘I'\Uﬁ?r: ¥ Sl &

b) Becomes maximum / 31T8ehdd g STar %’

¢) Remains same / AT Eal &

d) Becomes random /?JI'IQ%_GF gl ST §

46. The pressure exerted by a gas on container walls is due to:

I garT 9 A ERt W IRRT q@ FROr §:

a) Repulsive forces between molecules / 3-IU;F3-ﬁ & o gfaesr ao
b) Attractive forces between molecules / 3-1'UI3-IT F 9T NHVF T
c) Collisions of molecules with walls / 341113# $r EaRT I TFhY

d) Weight of gas molecules / i 3TUI3-1T & AR

47. Which is not an assumption of kinetic theory of gases?

Flar AWl F ol Rguia Hr wffraron a7 &2

a) Molecules are point masses / 34131 1%!?3' GcHTeT B’I?f %*

b) Collisions are inelastic/E?Eh_);' IR ?IT-ﬁ %

c) Motion is random / 3Tfd¥ W glcr &

d) No intermolecular forces except during collisions / TFPI & GRTT BISHT Elflé 3IR-
3oTfdes a8l g

48. The average kinetic energy of molecules is same for all gases at same:
o3t A sitaa arfasr w1 wAE et @ st At & AT wHE o
a) Pressure / QI

b) Volume / 3T de



c) Temperature / dAT9HTT

d) Density / Holcd

49. The mean free path is inversely proportional to:
AT AFA TY FhARIE &

a) Diameter of molecule / 3] + qE &

b) Square of diameter / SITH & g3 &

c) Cube of diameter / <ITH & °d &

d) Square root of diameter / <ITH % ddcld-lc\d &

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

wF et AW F AT, Al Far A e &
a) Pressure only / &hddl & T

b) Volume only / shdel 3TAde WX

c) Temperature only / Shddl dT9HT I

d) Both pressure and volume / &8 3R 3deT gl U<

Answer Key (SET 2) 3=I¥ gﬁﬁ

Q Answer Q Answer Q Answer Q Answer
1 b 14 C 27 b 40 a
2 a 15 a 28 b 41 b
3 b 16 b 29 a 42 a
4 c 17 d 30 b 43 a
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