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GAS LAWS
- were derived by experiment long before kinetic theory, but agree with the kinetic picture!

Boyle's Law: P \/ -~ GonS *an'}' B

l True at constant temperature
P\\) = Coashnt P'L\/’L: Cons bun -
|

Ly \pl V, = pL\/—L True at constant temperature

) True at constant pressure, and
=~ lonCtun using ABSOLUTE temperature

Charles's Law: \/
_\__

\.% \/\ _ \/'L True at constant pressure, and
— - — |using ABSOLUTE temperature
W T —




1% Combined gas law: T
? P\/ Must use ABSOLUTE
T Lo~ Font temperature units!
\ _
\I/
\’3\ Vy Q'L N Must use ABSOLUTE
- —_ temperature units!
( \ [ 1.
A
Avogadro's law: L °-‘"‘"""i (”:I‘is ) oF gy mush be
cons fan |,

- a mole of any gas at the same conditions has the same volume.

/\‘/V"\D\ g S mole ¢ ylog @ O°C and ﬁ_ ot m ”STPh
Standard

V ()\u\m e = L. Ll L \ Lenrgpero’rure
/ Pressure

1.7
=224L

11.1°
11.1°



0 |deal gas law:

P \] .. but this constant actually depends on the amount

- CO’\ Sx—ﬂ‘{\ OngSI J
T

—y = Y\*R

The ideal gas constant.
o Lot L-atm
O
O.0% el
.. combining these fogether ...
P/\}- - N ({
.T
P P =pressure atm

| V =volume L
T = ABSOLUTE temperature K

P\ = kT

R = ideal gas constant

N = number of moles of gas molecules
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A balloon is taken from a room where the temperature is 27.0 C to a freezer where the
temperature is -5.0 C. If the balloon has a volume of 3.5 L in the 27.0 C room, what is
the volume of the balloon in the freezer. Assume pressure is constant,

p‘v' —,PE,\{E J PCU’\S()%/H'/ $0 \i:v?‘

T, T, T ?/2_
G Vo v=3.50 U, =/

(300,2K) (264.2k) T =27.0%=300.2K T.=-G,0YC<26%.2K
3

2.25 L of nitrogen gas is trapped in a piston at 25.0 C and 1.00 atm pressure. If the piston
is pushed in so that the gas's volume is 1.00 L while the temperature increases 1o
31.0 C, what is the pressure of the gas in the piston?

L — \) 5 ...Is The volume in the freezer,

o
R P Py
T — T,& i\ — 2.25L \JZ:I.boL,

R — 2$.0°% =29¢€.2K Tl:gho%:’;aq,m

(1. 66 atm ) (225L) _ Py (laool) U) = 2,3 6dm
(29,2 K) - (304.2K) |
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X
Calculate the mass of 22650 L of oxygen gas at 25.0 C and 1.18 atm pressure.

’\\— O *Volume of a 10'x10'x8'
02252,00¢ 09 2mal Oy oo

1 - Calculate the moles of oxygen gas using the ideal gas equation.
2 - Convert moles oxygen gas to mass using formula weight.

=nfT | P= LG4y,  R= 0.04105L47

Mol K
n =PV V=72r6SoL T =72S.0% =29¢,2.K
RV

oOn, = Q-1gatm)(22650L)

(0.0 8206540 ) (29%.2X)

n

= 109212235 o) 0,

%21,003 02
mo\ 0o

®1092.22235Y mol 0, % 35000 0, | (35.0ky00)

N7,
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CHEMICAL CALCULATIONS WITH THE GAS LAWS FW N(AP\LO3: CH 0ol g [ mol

H']_SOL( (twl)*?',\]o\ HCD\;K S )"\) ’)-k\'bou\ +1C,01 (3) + No\q_SQ«,\ (aq)

Given 25.0 g of sodium bicarbonate and sufficient sulfuric acid, what volume of carbon
dioxide gas would be produced at 25.0 C and 0.950 atm pressure?

1 - Convert 25.0 grams sodium bicarbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium bicarbonate to moles carbon dioxide gas. Use CHEMICAL EQUATION
3 - Convert moles carbon dioxide gas to volume. Use IDEAL GAS EQUATION.

@%L|,0073 NaHLo3=mo) /\/aH(03 &) L mo) /\/AHCOB: Lmo| (O~
wol NoHCO% leo\co’)_

= 0.197
/J‘S‘OfﬂN"‘Hw%X 9.0004 Mo, H(03 "L mo NaHCOg TISTHLAS] mol 04
O @
@ PV=nRT | W=0M8424%| o (0, T =25 69 = 296,2K

Yﬁolo}(

_ L s at
V:YIRPT R=0.0%206 4™ P=0.950 otm



