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Apparatus for Studying the Relationship
between Pressure and Volume of a Gas

As P (h) increases V decreases
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P x V = constant
P1xVq1=P2x Vo

Constant amount of gas



A sample of chlorine gas occupies a volume of 946 mL at a pressure of 726 mmHg.
What is the pressure of the gas (in mmHg) if the volume is reduced at constant
temperature to 154 mL?

P1 X V1 = P2 X V2

P, =726 mmHg P,="7
V=946 mL V, =154 mL
P, xV, 762mmHgx 946 pal’

V, 154 pat’
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P, = =4460mmHg
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Variation of gas volume with temperature
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Temperature must be
in Kelvin

VaT
V=constantx T
V1/T1 = V2IT2

T (K) =t (0C) + 273.15




T=t+273.15
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A sample of carbon monoxide gas occupies 3.20 L at 125 oC. At what temperature will
the gas occupy a volume of 1.54 L if the pressure remains constant?
V1/T1 = V2l T2
V1=320L Vo =154L
T1= 398.1@ Ty=2?
T1 =125 (0C) + 273.15 (K) = 398.15 K

_V,xT, _1.54)/ x398.15K

T, = =192K
Y/ 3.20¢
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t=0°C
T=0+273.15=273.15K
P=1 atm
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n =1 mol
V=224 lit

PV =nRT
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nT
_ latmx22.4lit

= =0.082056 litatm mol K™
1molx273.15K
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1 atm = 101325 N m?

1 lit = 10° m?®

R = 0.082056 lit atm mol1 K

R = 0.082056 x10° x m* x 101325 x N m? x mol'x K™

R =8.314 N m mol' K"

R =8.314 J mol" K’



1cal=4.18 J
R = 1.9872 cal mol” K
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