Kinetic Theory

Jroerfa fgeTa

1. The kinetic theory of gases explains the behavior of gases based on:
AT F1 ot Ry sgaeR A SATEAT FIAT § HUR W

a) Macroscopic properties only / Shdel el 31'U1T &

b) Microscopic molecular motion /H\&-ﬂ 3UTdsh Ifa &

c) Chemical composition /Wﬁ? TITAT &

d) Electrical properﬁes/ﬁﬂﬂ?ﬁ'& U;I'U'IT F

2. Which of these is NOT an assumption of kinetic theory of ideal gases?
s ¥ Fl Il dut F vy Rigeia A sfFruron 7€ 2
a) Molecules are point masses / 34131 1%!?3' G HTT B’I?f %*

b) Molecules exert forces during coIIision/3-IU;F TFAY & NI g o9 g
c) Collisions are elastic / TFRY TcIEY E’IT—‘T %’

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

3. The pressure exerted by a gas is due to:

I @ IR g gar § FRoT:

a) Gravitational pull of molecules/HUIBﬁ & W Taa &
b) Collisions of molecules with walls / 34131341 $r EaRT I TFmT &
c) Intermolecular forces / 3/dR-31T0Tfdeh el &

d) Chemical reactions J TErafae ITATRAN &

4. The average kinetic energy of gas molecules is proportional to:
du ot # st afas Fa FEEA @A &

a) Pressure / G190 &

b) Volume / 3= &



c) Absolute temperature / I dd &

d) Density / Gelcd &

5. According to kinetic theory, the temperature of a gas is a measure of:
oprfer Reyid & IR, 3T 1 dIAT TF A9 g

a) Total kinetic energy of molecules / 34131341 $r Dol et Sal ol

b) Average kinetic energy per molecule /ufa 3-TU;T 3a afast Fer &
c) Potential energy of moIecuIes/3—IU;r3ﬁ $r Tafas Far a1

d) Internal energy of gas/?h:f HI IARS FaT Bl

6. The pressure exerted by an ideal gas is given by:

TF e A ganT IR g o S @
a) P =(1/3)p<v®> /P = (1/3)p<v?>

b) P =(2/3)p<v®> / P = (2/3)p<v*>

c) P =(1/2)p<v®> / P = (1/2)p<v*>

d) P = p<v®> / P = p<v?®>

7. For an ideal gas, the average kinetic energy per molecule is:

vs e A F v, i 3y sitwa wfasr s @
a) (3/2) KT/ (3/2) kT
b) (1/2) kT / (1/2) kT
¢) (5/2) KT/ (5/2) kT
d) (3/2) RT/ (3/2) RT

8. Boltzmann constant k is related to gas constant R by:

SiecoA fAgas k3w Agas RE wefa &
a)k=R/N_A/k=R/N_A
b)k=RxN_A/k=RxN_A
c)k=R+N_A/k=R+N_A
d)k=R-N_A/k=R-N_A

9. The root mean square speed of gas molecules is given by:
I 3ropat F1 Fer-ATET-He A Rww S @

a) V(3RT/M) / V(3RT/M)
b) V(2RT/M) / V(2RT/M)



c) V(RT/M) / V(RT/M)
d) v(3kT/m) / v(3kT/m)

10. For same temperature, which gas has highest rms speed?

A a9Ae F faw, a1 Fer-arer-Aa av w9 afew
a) Oxygen / 3TFETSTeT

b) Nitrogen / TSclolel

c) Hydrogen /E‘I’g‘:@?ﬁr

d) Carbon dioxide / STl STS3HTFITSS

11. The ratio of rms speed to average speed for a gas is:

fret e & v et-arer-Aw 3 sk stwa a1 s &
a) v(3/m) / V(3/m)

b) v(3m/8) / V(3m/8)

c) v(8/3m) / V(8/3nm)

d) v(3/2) / V(3/2)

12. The most probable speed of gas molecules is given by:

A ot Fr sftwas wlRwar o R smar 2:
a) V(2RT/M) / V(2RT/M)

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

¢) V(8RT/tM) / V(8RT/mtM)

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

13. For oxygen gas at 300 K, the rms speed is about:

300 K 9X 3ot g & o, aet-ame-ager a7 aorerer @
a) 200 m/s / 200 m/s

b) 400 m/s / 400 m/s

¢) 500 m/s /500 m/s

d) 1000 m/s / 1000 m/s

14. The order of molecular speeds is:
rorfas 3 *T FA §:
a)v_mp<v_av<v_rms/v_mp<v_av<v_rms
b)v_av<v_mp<v_rms/v_av<v_mp<v_rms
c)v_rms<v_av<v_mp/v_rms<v_av<v_mp
dvmp<v_rms<v_av/v_mp<v_rms<v_av



15. If temperature is doubled, rms speed becomes:

I AT [T FX AT ST, FH-ATCT-HST AT @) AT &

a) V2 times / V2 pCl

b) 2 times / 2 UFIT

c)4times/ 4 UFIT

d) Same / HHATA

16. Mean free path is the average distance traveled by a molecule between:
AET HFA 99 a6 Aaa gt § I vF HO[ AT Far § F A
a) Two successive collisions / ar hifAs cFandl &

b) Origin and first collision / H§eT ﬁg 3R ggell TFH &

c) Two successive collisions with walls / CIaRT ¥ g %iA® TFal &
d) Birth and death of molecule / 3TUI F e 3R Hcg &

17. Mean free path A depends on:
HET HFA 99 A fAsiv w3 @

a) Density only / el Helcd O
b) Diameter of molecule only / shdel 3197 & G W

c) Both density and diameter / Helcd IR =g @t W}
d) Temperature only / Shdel dT9HTT 9T

18. When pressure increases, mean free path:
99 ¥ qgdT 8, ATET HFd T

a) Increases / Sgdl %’

b) Decreases / gcdrl a'

¢) Remains same / AT &dT &

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

19. The formula for mean free path is:
HET {Fd 99 FT F ¢
a)A=1/(V2mnd*n)/A=1/(V2md?n)
b)A=v2nd’n/A=v2nd?n



c)A=1/(md?*n)/A=1/(nd?n)
dA=nd*n/A=nd’n

20. At constant temperature, if pressure is reduced to half, mean free path becomes:
e aree W, A g smaT F AT ST, AT HadT 9 @Y ST @

a) Half / 3AT&IT

b) Double / a?lﬂT

c) Four times / I T

d) Same / HHATA

21. The number of degrees of freedom for a monatomic gas is:
TH WA AW F Qv F&rdsy S fr g @
aj1/1

b)3/3

c)5/5

d6/6

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

FM F AGAS T TF AWATF 0 F e, @ #ift 8
a)3/3
b)5/5
c)6/6
d)7/7

23. The number of translational degrees of freedom for any gas molecule is:
et sft 3 3] & foT Ty wErdsT Ffe A FEar @
aj1/1

b)2/2

c)3/3

d) Depends on molecule/3-TUI W AR F:ar a'

24. For a linear triatomic molecule, total degrees of freedom are:
v @F BT 3] & AT, o @y Fie @
a)6/6

b)7/7

c)8/8

d)9/9



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

Far & gATAHS e & IR, vfa wE&resy #ife sat 8
a) (1/2) kT / (1/2) kT

b) kT / kT

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

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

26. For a monatomic gas, the molar specific heat at constant volume C_v is:

F WA AW F AT, Aga srwaa w Aer f@fse swar cvg:
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

27. The ratio C_p/C_v for a diatomic gas at room temperature is:

FAY F AGA 9T TF GAAF I F AT c_p/C_v FT 3re[ara
a)5/3/5/3
b)7/5/7/5
c)4/3/4/3
d)9/7/9/7

28. For a monatomic gas, y equals:

TF WA I F AT,y I 8
a)5/3/5/3
b)7/5/7/5
c)4/3/4/3
d) 3/2/3/2

29. According to kinetic theory, C_v for a diatomic gas is:

Foprfay RAgUa & IAR, tF R dw F v cve:
a) (3/2)R/(3/2)R

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

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

d) (9/2)R/ (9/2)R

30. The difference C_p - C_v for an ideal gas is equal to:

T e W F AT C_p- C_vHT IHaX N §:

a)R/R



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

31. Real gases behave ideally at:

areafa® A e ¥ ¥ TR Fa &

a) High pressure and low temperature / 3©d cId IR P e

b) Low pressure and high temperature / S g 3R 3= amaEA

c) High pressure and high temperature / 3©d QI 3R 3= auAE

d) Low pressure and low temperature / %7 a9 3R [ aa=

32. The van der Waals equation for real gases accounts for:
aafa® 6l F AT giestarcw wHllsIor eae F @ @
a) Finite size of molecules / 3-1'U;I'3-ﬁ & WfAT PR &r

b) Intermolecular forces / 3TaX-31T0TIdeh Sl ohl

c) Both (a) and (b) / (a) 3R (b) &1=AT &l

d) Neither (a) nor (b) /a7 aT (a) =T & (b)

33. In van der Waals equation, the correction term for volume is:

diestared THIHIOT &, 3aa & foT Feue g &
a)nb/nb

b) n%a/V? / n%a/V?

c)nRT / nRT

dP+a/V?/P+a/V?

34. The critical temperature of a gas is:

AT #1 Fifaw dauaT §:

a) Temperature above which gas cannot be liquefied / dg dT9HT oae I A9 gfaa el

$r I har

b) Temperature at which gas becomes solid / dg dT9HTeT o9 W {9 39 § FAar %

c) Temperature at which Boyle's law holds / 3§ dT9H 6T W S &l @IHT AT gl

3

d) Temperature of triple point / ECT ﬁg bl dT9ATT



35. The compressibility factor Z for ideal gas is:
yredt ¥ & fT wdvgar orE 2§
a)o/o0

b)1/1

c)2/2

d) Depends on gas / 3T WX AR Far g

36. The law of equipartition of energy states that each degree of freedom contributes:
Foll & WA F1 AIH Fgar § & v3F T@asg Ffe e F& §:
a) (1/2)RT to internal energy / 3TdR& Fall & (1/2)RT

b) (1/2)kT to energy per molecule / 9T 3197 Sl & (1/2)kT

c) kT to energy per mole / gfa | For &7 kT

d) RT to internal energy / TR Fail H RT

37. For a diatomic gas, rotational energy per mole is:

F gRAWRAE A F A, afy Ae goia Fat &
a) (1/2)RT / (1/2)RT

b) RT / RT

¢) (3/2)RT/ (3/2)RT

d) (5/2)RT / (5/2)RT

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

a5 e dvaEEl W, ERTATER A A AT F AE SFaER FICAl § T
a) Rotational degrees freeze/’EI;Uﬁ?-T EAIasT HIfe STH AT %’

b) Vibrational degrees activate / 9T TATA>T Hifc Tl g STl %

c) Molecules break apart/3-TU;r 376197 g S %

d) Pressure decreases / &1§ €€ STdT &

39. The total internal energy of n moles of monatomic gas is:
WAE A & n AT H Fa AaRkF Fat &

a) (3/2)nRT/ (3/2)nRT

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

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

d) nRT / nRT



40. For a nonlinear triatomic molecule, total degrees of freedom are:
vF M@F B 37 F fAv, v w@dsy fe §
a)6/6

b)7/7

c)8/8

d)9/9

41. The rms speed of oxygen at 27°C is approximately (R=8.3, M=32 g/mol):
27°C TR HTFHISIT T JA-ATET-H A9 TMHT ¢ (R=8.3, M=32 g/mol):

a) 200 m/s / 200 m/s

b) 400 m/s / 400 m/s

¢) 500 m/s /500 m/s

d) 1000 m/s / 1000 m/s

42. If temperature of a gas is increased from 27°C to 327°C, rms speed becomes:
IfE AW FT ATGAT 27°CH 327°C TIAT ATAT &, FIA-ATET-HA A97 g1 ST 8
a) V2 times / V2 pcl

b) 2 times / 2 UFIT

c)4times/ 4 aT

d) Same / HHATA

43. At what temperature will rms speed of hydrogen be twice that at 0°C?

e AATT T ST FT FA-ATCT-HA AT 0°C W AT FT GH[AT M2
a) 273°C/ 273°C

b) 819 K/ 819 K

¢) 546°C / 546°C

d) 1092 K / 1092 K

44, Mean free path of gas molecules is 1.5x1077 m at STP. At pressure 0.1 atm and same
temperature, it becomes:

STP W 3\ V3T HT AL HFA IY 1.5x107 m g1 0.1 atm & IR FHET dAGHT R,

Ig & ST g

a) 1.5x10%m/ 1.5x10®* m
b) 1.5x108 m / 1.5x10% m
c) 1.5x107°m / 1.5x10° m
d) 1.5x107 m /1.5x107" m



45. The average kinetic energy of gas molecule at 27°C is:

27°C R 3w 397 Y Jtwa afas Ft

a) 6.21x1072') / 6.21x102" J
b) 1.38x10723 J / 1.38x10723
c)8.31)/8.31

d) 300J /300

46. Brownian motion provides evidence for:

T3t aifar w#ATOr yee e @

a) Wave nature of particles/EFUﬁ Fr =T 935% & 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

47. Avogadro's number N_A is:

AT TEAT N_A &

a) 6.022x10% mol™"/ 6.022x102% mol™’
b) 6.022x10% kg~' / 6.022x10?3 kg™

c) 1.38x107%J/K / 1.38x10723 J/K

d) 8.314 J/mol-K / 8.314 J/mol-K

48. The value of universal gas constant R is:
wrafw 3w Fadie RFT AW §:

a) 8.314 J/mol-K/ 8.314 J/mol-K

b) 0.0821 L-atm/mol-K / 0.0821 L-atm/mol-K
c) 1.987 cal/mol-K / 1.987 cal/mol-K

d) All of these / I gar

49. The speed of sound in a gas is related to:

A # eafer Y =rer Fafag §:

a) Average speed / 3i19d I o

b) RMS speed /a?‘f—?FlT?:J—H\TvT qeT

c) Most probable speed / 3TThdd FTRIGdr drel &
d) None of these / 318 & @IS G



50. At absolute zero temperature, the kinetic energy of molecules:

WA Y dI9AT T, o3t Y Afas S
a) Becomes zero / [ g ST &

b) Becomes maximum / 31T8ehdd g STar %’
¢) Remains same / AT &al &

d) Becomes infinite / 317 &1 STdT &

Answer Key (SET 1) 3ti¥ gﬁﬁ

Q Answer Q Answer Q Answer Q

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

10 o 23 C 36 b 49

Answer



Q Answer Q Answer Q Answer Q Answer

11 b 24 a 37 b 50 a

12 a 25 a 38 a

13 C 26 a 39 a



