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Unit 9 Part 3: Ideal Gas Law

Ideal Gas Law

Universal Gas Constant, R

P = pressure (variable units)

V = volume (MUST be in _L_:_) - .‘..,_,), PV = nRT
n = quantity (MUST be in NSQ’\! ) (\' ‘PM» m\‘q OtA L’lﬂu‘ff on [U\
R = universal gas constant (variable units) ﬁ\ﬂ.ﬁ» Og‘ gaﬁ, \}aﬁ {\_

T = temperature (MUST be in E*x , of course) Gas Constant. R. Values
y By, Valu

C}J\ QO\ ( = 0.08206 L atm mol'K" VCETE

=62.36 L mmHg mol'K"
= 62.36 L torr mol"'K"
= 8.314 L kPa mol'K"
=0.08206 L atm mol'K"

Value depends on the units for pressure! QD
Values are given on the formula chart!

R relates the energy scale in physics to the temperature scale:

super important!
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3. Whatmass of chn‘orme gas sz, in grams, is contained in a 10. 0 L tank at 27 0 Cand3 50 atm of pressure’
(30 aciW‘D (o0 lO 0 z:) n (o 08706 ﬁg‘ﬁ‘ )@a@.og -
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What is the pressure in atmospheres exerted by a 0.500 mol sample of nitrogen gas in a 10.0 L container at 298

PN:-nRT

What is the vo!ume in hters, of 8. 00 g of oxygen gas. at 20 0 °C and 740.24: mmHg pressure’
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= PV=nRT can also be used to describe relationships between pressure, volume, number

of moles, a perature' 3
\nvesel teka‘;&ezf % on same side.

virectld eloded 1§ on oppestie sides,
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Examples:
4. If we decrease the volume of a gaseous system by a factor of 3, what will happen to the pressure of the system

(if all other variables remain constant)? P\I %T W}‘Q 6 ‘de 30

m\rﬂ%% related

D il worase by o fgadfor 2 (Fnple)

5. If weincrease 1he temperature of a gaseous system by a f_actor of 2, what will happen to the volume of the

system (if all other variables remain constant)?

nRT
opposiie Z}[de% /50 (ih‘ec‘P\U\s rehoded,

UE“Q%@?@ “mﬁi 05} 7 (doubtes) |

6. If we lower the temperature.of a gaseous system by afactor of 4 and rease the v afactor of 2, what

will happen to the pressure of the system (if all other variables remain constant
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Practice Makes Perfect! B " a0 Mol L

1. What pressure, in torr ,is exerted by o. 325 mol of hydrogen gasina 4. 08 L container at 35.0 C’

P (l»f O%’IQ) ( 525!1/10)(@2 %.G wol- K) (‘30%’ o K)
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2. If weincrease the temperature of a gaseous system by a factor of 2 and increase the volume by a factor of 4,
what will happen to the | pressure of the system (if all other variables remain constant)?
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3. Whatis the' mass, in grams, of oxygen gasina 12. 5 L container at 45 0 C and 731 39 kPa’\““\
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