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KINETIC THEORY OF GASES
GASLAWS

2011

1.

A perfect gasat 27°C isheated at constant pressure so asto doubleitsvolume. Theincrease
in temperature of the gaswill be

a) 600°C b) 327°C c) 54°C d)300°C

2. Airinsideaclosed container issaturated with water vapour. Theair pressureisp and the
saturated vapour pressure of water isp . If the mixtureis compressed to one-half of itsvolume
by maintaining temper atur e constant, the pressure becomes
a) 2(p+p) b) 2p+p 0) (p+p)/2 d) p+2p

2010

3. If pressureof CO,(real gas) in acontainer isgiven by p:%—% , then mass of the gasin
container is
a) 11J b) 22J c)33J d) 44J

4. A closed vessel contains 8g of oxygen and 7g of nitrogen. Thetotal pressureis 10 atm at a
given temperature. If now oxygen is absor bed by introducing a suitable absor bent the
pressur e of the remaining gas (in atm) will be
a) 2 b) 10 c)4 d)5

5. ldeal gasand real gas have major different of
a) phase transition b) temperature
C) pressure d) none of these above

2009

6. By what percentage should the pressure of a given mass of a gasbeincreased, so asto decrease
itsvolume by 10% at a constant temperature?

a) 5% b) 7.2% c) 12.5% d) 11.1%

7. When avan der Wall’s gas under goes free expansion, then itstemperature
a) decreases b) increases
C) does not change d) depends upon the nature of the gas

8.  An dectron tube was sealed off during manufacture at a pressure of 1.2x10~"mm of mercury

at 27°C . Itsvolumeis100cm®. The number of moleculesthat remain in thetubeis
a) 2x10'° b) 3x10® c) 3.89x10" d) 5x10"
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9. At 10°C thevalue of the density of afixed mass of an ideal gasdivided by its pressureisx. At
110°Cthisratiois
a) X b)ﬁx c)ﬂx d)@x
283 110 383
10. A balloon contains 500m®of Heat 27°C and 1 atm pressure. Thevolume of Heat —3°C and
0.5 atm pressure will be
a) 700m’ b) 900m® c) 1000m* d) 500m*
11. Thephenomenon of Brownian movement may be taken as evidence of
a) Kinetic theory of matter b) EMT of radiation
c) Corpuscular theory of light d) photoel ectric phenomenon
2007
12. Thefigurebelow showsthe plot of p_V_ Versusp for oxygen gas at two different temperatures
n
t
x
2k
p—
Read the following statements concer ning the above curves
i) The dotted line correspondsto the ‘ideal’ gas behaviour
i) T,>T,
iii) The value of p—_\I{ at the point wherethe curves meet on the y-axisisthe samefor all gases
n
Which of the above statementsistrue?
a) i only b) i and ii only c) all of these d) none of these
13. Onelitreof anideal gasat 27°C isheated at a constant pressureto297°C . Then, thefinal
volume is approximately
a)l2L b) 1.9L c) 19L d) 2.4L
2006
14. Two balloonsarefilled one with pure He gas and the other by air, respectively. If the pressure

and temper atur e of these balloons ar e same then the number of molecules per unit volumeis
a) more in the Hefilled balloon b) same in both balloons
c) morein air filled balloon d)intheratioof 1: 4
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15. Real gasesobey ideal gaslaws more closely at
a) low pressure and low temperature b) low pressure and high temperature
c) high pressure and low temperature d) low pressure and high temperature
2004
16. theequation of statefor 5 g of oxygen at a pressure p and temperature T, when occupying a
volumeV, will be
a) pV = (5/32) RT b) pV =5RT c)pV =(5/2) RT d) pVv = (5/16) RT
17. 1f agiven mass of gas occupies a volume of 10cc at latm pressure and temper ature100°C .
What will beitsvolumeat 4 atm pressure, the temperature being the same?
a) 100 cc b) 400 cc ¢) 104 cc d)25cc
18. Two gases of equal massesarein thermal equilibrium. If p, , p, and V,, V, aretheir
respective pressure and volumes, then which relation istrue
a 2pV,=pV, b) p,#p,.V, %V, C) % = % d) pV, =pV,
a b
Various Speeds of Gas
2010
19. Thetemperatureof anideal gasisincreased from 120K to 480K. If at 120K, theroot men
squar e speed of gas moleculesisyv, then at 480K, it will be
v v
a) 4v b) 2v C) — d) —
) ) ) > ) 2
20. At what temperature of an ideal gasisincreased from 120K to 480K. If at 120K, the root mean
squar e speed of gas moleculesisv, then at 480K, it will be
a) 80K b) -73K c) 3K d) 20K
2008
21. Thespeed of sound in hydrogen at NTP is1270ms™. Then, the speed in a mixtur e of hydrogen

and oxygen in theratio 4: 1 by volume will be
a)317ms™ b) 635ms™ c) 830ms™ d) 950ms™
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22.

Assertion (A): Theroot mean square and most probable speeds of the moleculesin agasare
the same

Reason (R): The Maxwell distribution for the speed of moleculesin agasis symmetrical.
a) Both assertion and reason are true and reason is the correct explanation of assertion

b) Both assertion and reason are true but reason is not the correct explanation of assertion
c) Assertion istrue but reason isfalse d) Both assertion and reason are false

23. Thetemperatureof H, at which thermsvelocity of its moleculesis seven timestherms
velocity the molecules of nitrogen at 300K is
a) 2100K b) 1700 K c) 1350K d) 1050 K

24. |If at NTP velocity of sound in a gasis 1150ms™, then the rms velocity of gas moleculesat NTP
is
a) 1600ms™ b) 1532.19ms™ c) 160ms™ d) zero

25. When temperature of an ideal gasisincreased from 27°C t0227°C , itsrms speed is changed
from 400ms™ to v,. The v, is
a) 516ms™ b) 450ms™ c) 310ms™ d) 746ms™

Pressure and Energy of Gas

2010

26. Assertion (A): If agascontainer in motion issuddenly stopped, the temperature of the gas
rises
Reason (R): Thekinetic energy of ordered mechanical motion is converted into kinetic ener gy
of random motion of gas molecules
a) Both assertion and reason are true and reason is the correct explanation of assertion
b) Both assertion and reason are true but reason is not the correct explanation of assertion
c) Assertion istrue but reason isfalse
d) Both assertion and reason are false

27. Thekinetic energy of 1g molecule of a gasat normal temperature and pressureis(R =8.31
J/mol-K)
a) 1.3x10°J b) 2.7x10°J c) 0.56x10"J d) 3.4x10°J

28. Which one of the following is not an assumption in the kinetic theory of gases

a) the volume occupied by the molecules of the gasis negligible
b) the force of attraction between the moleculesis negligible

c) the collision between molecules are elastic

d) al molecules have some speed
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29. A sealed container with negligible coefficient of volumetric expansion contains helium (a
monoatomic gas). When it is heated from 300K to 600K, the average KE of helium atomsis
a) halved b) unchanged
c) doubled d) increased by factor /2

2008

30. Twovessels A and B having equal volume contain equal masses of hydrogen in A and helium
in B at 300K. Then, mark the correct statement
a) the pressure exerted by hydrogen is half to that exerted by helium
b) the pressure exerted by hydrogen is equal to that exerted by helium
c) average KE of the molecule of hydrogen is half the average KE of the molecules of helium
d) the pressure exerted by hydrogen is twice that exerted by helium

2007

31. Two cylindersfitted with pistons contain equal amounts of an ideal diatomic gasat 300K. The
piston of A isfreeto move, whilethat of B isheld fixed. The same amount of heat isgiven to
thegasin each cylinder. If therisein temperature of gasin A is 300K, then risein
temperatureof gasin B is
a) 30K b) 18K c) 50K d) 42K

2006

32. Pressured of an ideal gasisincreased by keeping temper atur e constant. What isthe on kinetic
ener gy of molecules?
a) increase b) decrease
C) no change d) can’t be determined

2004

33. At which of the following temperature would the molecules of gas have twice the average

kinetic energy they haveat 20°C
a) 40°C b) 80°C c) 586°C d) 313°C
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Degrees of Freedom and Specific Heat

2010
34. Mean free path of gas molecule at constant temperatureisinversely proportional to

ap b) V cm d) n (number density)
2009

35. At ordinary temperature, the molecules of an ideal gas have only translational and rotational
Kinetic energies. At high temper atur es they may also have vibrational energy. Asaresult of
thisat higher temperature (C, =molar heat capacity at constant volume)

a C, :g R for amonoatomic gas b) C, >§R for amonoatomic gas
c) C, <§Rfor adiatomic gas d) C, :g R for adiatomic gas
2008

36. A given massof a gasiscompressed isothermally until its pressureisdoubled. It isthen
allowed to expand adiabatically until itsoriginal volumeisrestored and itspressureisthen
found to be 0.75 of itsinitial pressure. Theratio of the specific heat of the gasis approximately

a) 1.20 b) 1.41 c) 1.67 d) 1.83
37. Assertion (A) : Mean free path a gas moleculesvariesinversely as density of the gas
Reason (R) : Mead free path variesinver sely as pressure of the gas
a) Both assertion and reason are true and reason is the correct explanation of assertion
b) Both assertion and reason are true but reason is not the correct explanation of assertion

) Assertion istrue but reason isfalse d) Both assertion and reason are false
2007
38. Thedegrees of freedom of a molecule of atri-atomic gasare
a2 b) 4 C) 6 d) 8
KEY

d | 2b | 3b | 4d | 5c | 6)d | Na | 8c | 9d [10)b

11)a |12)c | 13)b |14 b |15 b |16 a |17)d |18 d |19b | 20d

2)b | 22)d | 23)d | 24)b |25 a |26)a |27)d |28 d |29c |30)d

3)d | 32)c |33d |34)d |35a |36)b |3)b |38)c
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HINTS

GasLaw

T, = 600K

T, =327°K

So, At=327-27
=300°C

(p+<l/f](\/—ub)=uRT

o= URT | ua
V—ub) V?

: : RT a
Given equation, p=| —-—
sveon, =[5
On comparing the given equation with this standard equation, we get

1
14
=3

Hence, u :%: mass of gas

m=uM :%x44:229

Prix = Pt B,

_ART  wRT
V v

_m RT m RT
M,V M, V
8 RT 7 RT _RT

2V 288V N/

When oxygen is absorbed then for nitrogen by pressure
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From egs (i) and (ii) we get

Pressure of the nitrogen p =5 atm

pV = nRT
or pV=mRT
M
or ﬂ:iRT or E:E
m M p M
o 2=
p T

plp T, x 383
plp, T (polp,) 283
P, _ 283,

p, 383

VT,

pZ-I—l

. 1x500%(273-3)

2T 0 5% (273+ 27)
1x500% 270

2~ 7 0.5x300

V, = 900m?

Vi T

v, T,

OrV, =

V1T2
e
sV, = 1><M
(27+273)
570
2”300
=V, =19L

So, V, =
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m 5

No. of moles n= —=—
molecular weight 32

pV = nRT

:>pV—3—52RT

PVy _ PV,
T T

Here T, =T,
And p, =latm, V, =10cc, p, =4atm
Now fromeq (i) pV, =RV,
10x1=4xV,
V, = 2.5cC
Various Speeds of Gas

Vims = M

Now, T, =120K, T, =480K , v, =V

o, M [120 \/I
v, V480
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B 4 x1+V x16

Density of mixture  p,, Y

1/2
AS Vo< (1]
yo,

. Velocity in mixture = (1270

@

635ms™

8.3
=C,—-R=|4.8-""|=2824
G =C ( 4.2)

C, 48
7/ ==
C, 2824

v

Since, v= 3 £ 3 1150 =1532.19ms™
7)® \169
i

V o<

rms

1.69

Vrms(l) oc L

Hence,
Vrms(2) T2

400  27+273 _\/300
Vi N227+273  N500

() =V = /%XMO ~516ms™

Vv
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Pressure and Energy of Gas

27. E=—RT

E, .= g RT = g><8.31><(273+ 0) =3.4x10°J

31. Ezng or EeT

E_T . E _273+20
E2 T2 2E1 T2

Or T, = 2x293=586K =586-273=313"C

Degrees of Freedom and Specific Heat
36. poc—

&:(ﬁjy
p, M
Y
:ﬂz(z]
0.75p \1
= Iog(gj =ylog2

= log8-log3=ylog2
Ly=141
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