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EXPANSION OF GASES

It isdecided to verify Boyle'slaw over a wide range of temperature and pressures. The most
suitable gasto be selected for thispurposeis

1) Carbon dioxide 2) Helium 3) Oxygen 4) Hydrogen
When the volume of a saturated vapour is decreased, itspressure

1) increases according to Boyle's law 2) decreases according to Boyle's law
3) changes but not according to Boyl€e's law 4) remains constant

Under which of the following conditions PV=RT is obeyed most closely by areal
gas?

1) high pressure and high temperature 2) low pressure and low temperature
3) low pressure and high temperature 4) high pressure and low temperature
Equation of gasin terms of pressure (p), absolute temperature (T) and density (d) is

R_"P 2 PL_RL 5 RS _ P, 4 RS _ P,
Td Td, d d, T, T T, T.

1 2

1)
A sample of an ideal gas occupiesavolume'V' at pressure'P' and absolute temperature'T".

The mass of each moleculeis m. The expression for the density of gasis

1) mKT 2) PIKT 3) PIKTV 4) PM/KT

Theratio of the volume expansivity of Helium to pressure expansivity of Hydrogen is

1
D1 2)2 3) 273 4) —
) ) ) ) 773
The difference between volume and pressur e coefficient of an ideal gasis
1) 1/273 2) 273 3) 2/273 4) zero

The graph between temperaturein °C and pressure of a perfect gasis

1) hyperbola

2) astraight line passing though the origin

3) A straight line parallel to pressure axis intercepting temperature axis as -2730c

4) a straight line with +ve intercept on pressure axis and intercepting the temperature axis as -
2730C
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A real gas can be approximated to an ideal gas at
1) low density 2) high pressure
3) high density 4) low temperature

Theincrease in volume of the bubble as it rises from the bottom of the beaker with water at
constant temperatureisdueto

1) Charles'slaw 2) Boyle'slaw 3) Avogadro's law 4) Dalton's law
LIST -1 LIST -11

a) P -V graph (T is constant) €) St.line cutting emp. axis at -2730C

b) P- T graph (V isconstant ) f) Rectangular Hyperbola

c) V -t graph (Pis constant) g) A Stline parallel to pressure axis

d) PV - Pgraph (T is constant) h) st.line passing thorugh orgin
a-g,b-ec-hd-f 2)a-h,b-f,c-g,d-e
3)a-eb-g,c-f,d-h 4 a-f,b-h,c-ed-g

If a given mass of a gas occupies a volume 100 cc at one atmospheric pressure and a

temperatur e of 1009C. What will be its volume at 4 atmospheric pressure the temperature
being the same?

1) 100 cm3 2) 400 cm3 3) 25 cm3 4) 200 cm3

A gas at 270C and pressure of 30 atm is allowed to expand to atmosphere pressure and
volume 15 timeslarger. Thefinal temperature of thegasis.....

1) —1230C 2) 1230C 3) -1320C 4) 1320C
If the pressure of an ideal gas containsin a closed vessel isincreased by 0.5%, the increase
in temperatureis 2°C. Theinitial temperature of the gasis

1) 27°C 2) 127°C 3) 300°C 4) 400°C

At constant pressure, theratio of increase in volume of an ideal gas per degreerisein Kelvin
temperaturetoitsoriginal volumeis

1) V3 2) 273 3)% 4)%
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For an ideal gas V-T curves as constant pressures P1 & P2 are shown in figure - from the
figure

1) P1>P2 2)PL<P2 yP1=P2  4P1= P2

Two different curves at const temperature. The relationship between volume V and the
pressure P at a given temp of same ideal gas are shown for masses m1 and m2 of the gas

respectively. Then

Hm1>m2 2)m1=mQ2 3) m1 <m2 4Hhmp=2m2

A gas at a temperature 300 K and pressure 30 atm is allowed to expand to atmospheric
pressure. If the volume becomes 10 timesitsinitial volume, the final temperatur e becomes

1) 1000C 2) 373K 3) 3730C 4) 100K

To decrease the pressure of the gas by 10% at constant temperature then change in
volume should be

1) 10% decrease  2) 10%increase  3) 11.11%increase 4) 9.1% increase

A gasis heated through 10C in a closed vessel. Its pressureisincreased by 0.4%. Theinitial
temperatureof thegasis

1) 250°C 2) 100°C 3) -75°C 4) —23°C

The variation of pressure with volume for a given mass of a gas at two different
temperatures T1 and T2 arerepresented as shown in the graph, then

1)T1>T2 2)T2>T1 3)T1=T2 4 T,2T,
<
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From thefollowing P —T diagram, the inferencedrawn is

P
Vo

Vi
ok
.

1)Vo>Vq 2)Vo<Vq 3)V1=Vso  4) noneof these

When an air bubble of radius 'r' rises from the bottom to the surface of a lake, its radius
becomes 5r/4 (the pressure of the atmosphereisequal to the 10m height of water column). I f
the temperatureis constant and the surface tension is neglected, the depth of thelakeis

1) 353m 2) 653 m 3)9.53m 4) 12.53m

An ideal gas is trapped between mercury thread of 12cm and the closed lower end of a
narrow vertical tube of uniform cross section. Length of the air column is 20.5 cm, when
the open end is kept upward. If the tube is making 30° with the horizontal then the length
of the air column is (assuming temper atur e to be constant and atmospheric pressure = 76cm
of Hg)

1) 22 cm 2) 18cm 3) 24 cm 4) 20.2cm

Two thermally insulated vessels 1 and 2 are filled with air at temperature (T1, T9), volume
(V1, Vo) and pressure (Pq, Po) respectively. If the valve joining the two vessels is opened,
the temperatureinside the vessel at equilibrium will be

DT+ Ty
2) T1To (P1V1 + PoVo) [ (P1V1T1 + PoVoTo)
3) T1T2 (P1V1 + PoV) /(P1V1To + PoVoTy)
4) (T1#+T9) [ 2

During an experiment an ideal gas is found to obey an additional law VP2 = constant. The
gasis initially at a temperature'T' and volume 'V'. When it expands to a volume 2V, the
temperatur e becomes

T

)T 2) 2T 32T 4) NG

27. Oneliter of oxygen at a pressure of 1 atm and two liters of nitrogen at a pressure of 0.5 atm

areintroduced into a vessal of volume 1litre. If there is no change in temperature, the final
pressure of thegasin atm is

1) 15 2)25 3)2 4) 4
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Two identical vessels A and B with frictionless pistons contain the same ideal gas at the
same temperature and the same volume V. The masses of gasin A and B are respectively.
The gases are allowed to expand isothermally to the same final volume 3 V. The change in
pressuresof thegasin A and B arefound to be AP and 1.5 AP respectively. Then

1) 9m, =4m, 2) 3m, =2m, 3) 2m, =3m, 4) 4m, =9m,

A horizontal uniform glass tube of 100cm length sealed at both ends contains 10cm mercury
column in the middle. The temperature and pressure of air on either side of mercury

column are respectively 00C and 80cm of mercury. If the air column at one end is kept at
00C and the other end at 2730C, the pressure of air which iso0c is(in cm of HQ)

1) 76 2) 88.2 3) 120 4) 132

A sample of an ideal gasoccupiesavolumeV at a pressure P and absolute temperature T.
Themass of each moleculeism. If K isthe Boltzmann constant, then the density of thegasis
Pm PK PT

1) d-m 2) d="—21 3) d=n & d=1"
KT T mT Km

KEY

23 33 41 54 61 N4 84 91 10) 2

11)4 12)3 13)1 142 153 162 17)1 18)4 193 20)4

21)2 22)2 23)3 241 253 262 27)3 282 293 30)1
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HINTS
p1LV1=p2V2o
v, = pv, _1x100 _ 25cc
P, 4
PV _ PV, _30xV _1x15V

T T, 300 T,
T>=150K =-1230C

% Changein pressure= @xloo

1

T+2-T
=——X

=05 100

~T= 200 =400k =127°C
0.5

Vt _Vo —a :i(oc)fl
Vit 273

ﬂ = const
T

P (sope) = const P(tan 8) = const

1
Poc —— 6 <6
tan@ e,

~B<kP=>PF>h

ﬂ = const

sl = congt[.~. Tisconst]
m

If we consider V const in fig, then

Meo<c P

P is more for upper curve mq > mo
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RV, PRV, 30V _1x1ov
T, T, 300 T,
T, =100K
100n

=11.11%

% changeinvol = —
100+n

. Volumeincrease by 11.11%

nL_R

T, R

100+04 _T+1
100 T

T==250K =-23°C

P].Vl — I:)2 V2

T T

|

_h
F)2
HereP, > P,
LY <1
T2
ST <T,(or)T,>T,

PV _ const
T
.V (slope) =const ..Vo——

=V, <V,
Rvi =RV,
(H+h)r®=Hr}

(1O+h)r3:10x%r3
64

h= @—10 =9.53m
64
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Rl =Fl,
(H+x)l,=(H+xsing)l,

(76+12)20.5=(H +xsind)l,

(78+12)2o.5=[76+12x1j|2
2

88x205=82,
L _88X205_ )
82

RV, PV RV, PV,
T T, T T

. BML+BV,T, _ BV + RV,
N T, T

T (R, +RV,)
RVIT, + P,T,

PV =RT and VP2 = const

2 2
BV AL N
V, T2 N T

P1V1+PoVo =PV
S 1x1+05x2=Px1
S P=2am

PV =gRT V,m,T — const

Pam or APam

AP, Mo AP

M
AP, mg 15AP m,

2_my
3 mg

~.3m, =2m,
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80x45 P(45-Xx)
273 273

i) 80x45 P (45+Xx)

-1

273 546
From (1) and (2)

P(45-x) P(45+Xx)

273 546
90-2x=45+X
3x=45 or x=15cm

- P'=120cm of Hg
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30. PV=nRT = P%: nRT

Total mass=nNm

gnNmaniT :>d:m (Kzﬂj

KT
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