Chemistry: it’s a gas!
CHEM 1100
Chapter 6: Gases
Dr. Stone

1. An alternative fuel for cars is hydrogen gas. One way to produce
H2(g) is to run electricity through water, causing the water to
decompose to H2(g) and O2(g). Which one is the balanced equation for
this reaction?
A. 2H2(g) + O2(g) → 2H2O(ℓ)
B. 2H2O(ℓ) → 2 H2(g) + O2(g)
This means energy is added.
C. H2O(ℓ) → H2(g) + O2(g)
D. H2O(ℓ) → H2(g) + ½O2(g)
2. The decomposition of water to form hydrogen gas and oxygen gas is
A. Exothermic
If hydrogen is a fuel, then
B. Endothermic
burning it in the presence of
C. Endotropic
Oxygen is exothermic. Thus,
D.Exotropic
the reverse reaction must be
E. None of these
Endothermic
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Gases:

Uniformly fill any container.
Do not have a definite shape or volume
Exert pressure on their surroundings.
Change volume with temperature and pressure
Are miscible – mix together in any proportion
Are much less dense than solids or liquids

Ideal Gases
1. Have no attractive or repulsive forces between atoms or
molecules
2. Have negligible volume compared to the volume of the
container.
3. Volume of a gas in a container does not depend on the type of
gas.
4. Pressure of a gas does not depend on the type of gas.

Pressure (P):
The ratio of a force (F) to the surface area (A) over
which the force is applied. Gases exert pressure by
colliding with the walls of the container.
Atmospheric pressure – force exerted by gases
surrounding Earth on Earth’s surface
Units of Pressure:
SI units = Newton/meter2 = 1 Pascal (Pa)
1 standard atmosphere (1 atm) = 101,325 Pa
1 atm = 760 mmHg = 760 torr

What is the relationship between pressure
and volume?

y = mx + b
P = k(1/V)
k = slope
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As pressure increases, volume increases
As pressure increases, volume decreases
P = k(1/V)
P=V
B and C

Boyle’s Law
At constant temperature and constant number of moles of gas:
P=kx1
V
Multiply both sides by V
PV = k x 1 x V
V
PV = k
If the pressure increases, the volume decreases
P1V1 = k
P2V2 = k
P1V1 = P2V2

If the pressure of a gas is 1.2 atm when it is in a 5
L tank, what is the new pressure when the gas is
put into a 2 L tank.
1.2 atm x 5 L = P2 x 2 L
6 atmL = P2 x 2L
Divide both sides by 2 L:
6 atmL = P2 x 2L
2L
2L
3 atm = P2
The volume was decreased, did the pressure increase?

Boyle’s Law and Breathing
1. Contraction of diaphragm and rib muscles increases the volume of the lungs.
2. As volume increases, pressure decreases.
3. Air flows from high pressure to low pressure.
Diaphragm and rib muscles relax.
The volume of the lungs decreases.
Pressure increases inside lungs.
Air flows out.
Diaphragm and rib muscles contract.
The volume of the lungs increases.
Stretchy protein molecules allow the
tissue to expand.
Pressure decreases inside lungs
Air flows in.

Breathing and Boyle’s Law
When the diaphragm and rib muscles contract, which of the following
statements is true?
I. The volume of the lungs increases
II. The pressure inside the lungs decreases
III. Air flows in
IV. Air flows out
A. I and III B. II and IV C. I, II and III D. IV only E. none of these

Emphysema
In a patient with emphysema, their lungs are no longer filled with the
stretchy protein, elastin. Without elastin, the lungs can not easily
expand when the rib and diaphragm muscles contract, so volume does
not increase. The patient has to work much harder to get a much
smaller increase in volume. Pressure only slightly decreases and only
a small amount of air goes in.
A. 10% of all emphysema is caused by a genetic defect
B. 90% of all emphysema is caused by exposure to cigarette smoke
C. Both the the smoker and the people they live with are at risk for
developing emphysema.
D. All of the above.

Charles’ Law
At constant pressure and number of
moles of gas, what is the relationship
between volume and temperature?
As temperature increases, volume increases
V = kT
V1 = V2
T1 T2

For gases, temperature is always
in Kelvin, K.
°C + 273.15 = K

V = kT
k = slope

What is the new volume of a gas that occupies
5.0L at 25°C after it is heated to 100°C?
V1 = 5.0 L
T1 = 298K

V2 =?
T2 = 373K

5.0L = V2
298K
373K
Multiply both sides by 373 K:
5.0L x 373K = V2 x 373K
298K
373K
6.25L = V2

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°?

