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

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

Charles's Law: \/
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— - — |using ABSOLUTE temperature
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1% Combined gas law: T
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T Lo~ Font temperature units!
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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.
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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,

b,V v V,=2.SL
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volume 1n Freezep

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? P\ = .00 atim
F’i - f?.‘,\i Viz2.ZsL
T ) T, =25.00( = 19€ - 1LK
(106atm) (2.25L) _ Py (LeooL) P,=?
(298.2K) (304.2K) v, = 100k
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X
Calculate the mass of 22650 L of oxygen gas at 25.0 C and 1.18 atm pressure.

R O~ *Volume of a 10'x10'x8'
02252,00¢ 09 2mal Oy oo
1) Find the MOLES of oxygen gas using the ideal gas
equation, PV=nRT (nis moles)
2) Convert moles oxygen gas to mass using FORMULA WEIGHT. n
LeaTm
PU=nRT | P=LiSubm R=0¢08206—"
ol + K
" oV \/ = TT6Sol.
== — 25,64 =29%.2K
RT | 1
L2650l
(0408206 2272 )(296 4 2K)

Convert moles to mass ... 1S .0 Kj
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