Chemistry:
It’s a Gas
Part II
Combined Gas Law
Avogadro’s Law
Ideal Gas Law

The ozone (O3) layer protects us from
harmful ultraviolet radiation.
UV radiation causes skin cancer and
cataracts. Chlorofluorocarbons used
in air conditioners and hairspray
cause the ozone layer to be depleted
around the poles of the planet.
Global warming is due to molecules
trapping heat in the troposphere.
Carbon dioxide, water and methane
gases all trap heat and warm up the
planet.

What is causing the planet to warm up?
A.
B.
C.
D.
E.

Increased carbon dioxide emissions from burning hydrocarbons.
Increased animal product diets.
Increased number of humans on the planet.
All of the above.
None of these, the earth is cooling off

Write down one thing you can do to decrease global warming.

What is the relationship between atmospheric
pressure and altitude?
As altitude increases, pressure:
A. Increases
B. Decreases
C. Stays the same
D. There is no relationship

More gas molecules =
more pressure
Pressure is a force applied to an area.
More molecules create more collisions
against the walls of the container.
More collisions= more force.
Why are there more gas molecules at sea
level than at the top of Mount Everest?
A. Gravity pulls the molecules close to
earth
B. The temperature is lower at sea level
C. Gas has less buoyancy at sea level
D. The temperature is lower at the top of
Mount Everest.
E. None of these.

What is the relationship between the volume
and the number of moles of a gas?

V = kn

At constant temperature and
pressure, as the number of
moles increases:
A.The volume decreases
B.The volume increases
C.The volume stays the same
D.None of these

Avogadro’s Law:
If pressure and temperature are constant, what is the new volume
if 1.2 moles in a 2.4 L balloon has 5.3 moles of gas added?
A. 11 L
V1 = 2.4 L
V2 = X
B. 13 L
n1 = 1.2 moles n2 = 1.2 + 5.3 = 6.5 moles
C. 10.6L
D. 19L
2.4 L
=
X .
E. 0.077L

1.2moles

6.5moles

Amonton’s Law
• What Is the relationship between
pressure and temperature?
• At constant volume and number of
moles of gas, pressure is directly
proportional to temperature.
• If P increases, T increases:
P=k
T

Combined Gas Law
At constant number of moles of gas (any gas)
P1V1 = P2V2
T1
T2
Standard temperature and pressure
T = 273K, P = 1 atm
What is the volume of a gas at STP, if it occupies 25 mL at
750 mmHg and 25°C?

Combined Gas Law P1V1
T1

=

P2V2
T2

Standard temperature and pressure
T = 273K, P = 1 atm
What is the volume of a gas at STP, if it occupies 25 mL at
750 mmHg and 25°C?
P1 =
P2 =
P1 = 0.98atm
P2= 1 atm
V1 =
V2=
V1 = 25 mL
V2= ?
T1 = 298K
T2= 273K
T1 =
T2=

Solve for V2= (0.98atm)(25 mL)(273)
(298k)(1 atm)

V2 = 22.4 mL

Gas Law
Boyle’s Law
Charles’ Law
Avogadro’s Law
Amonton’s Law
Combined Gas
Law

Gas Laws

Relationship What is
?
constant?
P∝ 1
V

What
equation?

Gas laws
Law

What is constant

Equation needed

moles, temperature

P1V1 = P2V2

Charles’

P∝ 1
V
V∝T

pressure, moles

V1 = V2
T1 T2

Avogadro’s

V∝n

pressure, temperature V1 = V2
n1 n2

Amonton’s

P∝T

volume, moles

Boyle’s

Combined

Relationship

Use this for converting to moles
STP:273K and 1 atm

P1 = P2
T1 T2
P1V1 = P2V2
T1
T2

Which gas law is related to breathing?
A. Amonton’s Law
B. Charles’ Law
C. Boyle’s Law
D. Combined Gas Law
E. Avogadro’s Law

Which of the following statements is true?
A. As the diaphragm and rib muscles contract, volume
increases, pressure decreases and air flows in.
B. As the diaphragm and rib muscles contract, volume
decreases, pressure decreases and air flows in.
C. As the diaphragm and rib muscles contract, volume
decreases, pressure increases and air flows out.
D. As the diaphragm and rib muscles contract, volume
increases, pressure decreases and air flows out.
E. None of these.

When a 2.0 L weather balloon goes from sea level
(1 atm, 23°C) to 10 km the pressure decreases to
0.495 atm and the temperature -18°C. What is the
new volume?
Use the combined gas law.
A. 3.48 L
B. 0.85 L
2.0 L x 1 atm = 0.495 atm x Volume
296K
255K
C. 1.15 L
D. -2.81 L
255K x 2.0 L x 1 atm = Volume
E. None of these 296Kx .495atm

Ideal gas law: PV = nRT
R = 0.0821 L atm
mole K
How many moles of gas are present in a 3.2 L container at 30°C and 750mmHg?
PV = nRT
Divide both sides by RT:
PV = n
RT
A. 1.28 moles. B. 974 moles. C. 0.127 moles D. 0.14 moles E. none of these
Remember to convert mmHg to atm (760 mmHg = 1 atm) and
°C to K ,(273 + °C = K)

Molar Mass of a Gas
An experiment shows that a 0.495 g sample of an unknown gas
occupies 127 mL at 98°C and 754 torr pressure. Calculate the
molar mass of the gas (hint: M = mass/number of moles).
V = 127 mL = 0.127 L
P = 754 torr = 0.9921 atm
T = 98°C = 371 K
m = 0.495 g
R = 0.0821 Latm/moleK
M=?

PV = nRT

PV = n
RT
0.9921 atm x 0.127 L.
=n
0.0821 (Latm/moleK)371K
n = 0.00413 moles
M = 0.495 g/.00413 moles
M = 119.85 g/mole

Gas Density
• Find moles, multiply by molar mass to get grams (PV= nRT)
• Density = grams/L

