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The Model: Kinetic Molecular Theory
Postulates:
1. Gas particles are in constant, random, straight-line motion.
il. There are no attractions or repulsions among gas particles, and no energy is gained or lost when
particles collide.
iil. The size of the particles themselves is negligible compared to the amount of empty space in the
sample.
iv. Gas particles move faster when temperature increases.

Use the postulates of KMT to answer questions 1 through 4.

1. Which postulate explains why gases have low densities? |1 O iii

2. Which postulate explains why gases expand to fill their containers? Hort

bd

3. What does postulate iii mean? Select any that apply.
a. Gas properties are greatly affected by particle size.

b. Gas properties are not affected by particle size.
c. Particles themselves take up a lot of space in a gas sample.
d. Particles effectively take up no space in a gas sample.

4. Postulate iv is true because the sample contains

a. More kinetic energy
b. More potential energy
c. Less kinetic energy

d. Less potential energy

The Model: Boyle’s Law

P=2atm

©

P=1atm

V=05L



Increased

5. The pressure in the container (increased, decreased) as the volume

decreased

(increased, decreased).

6. The 1-atm container holds 10 £

particles, and the 2-atm container holds particles. The

the same

number of particles in each container is (the same, different). This means that the

the same

number of moles in each container is (the same, different).

inversely proportional
7. General rule: Boyle’s Law states that pressure and volume are y prop

remain constant

(proportional, inversely proportional) when temperature and moles

8. Which equation allows pressure or volume to be calculated after the system changes?
a. PiVi=PV

P P
b. 1/V1 - 2/Vz

Skill Practice: Boyle’s Law
9. An oxygen gas sample has a volume of 26.7 L at 1.02 atm. What is the volume if the pressure increases
to 3.25 atm?

8.38 L

1.02 atm(26.7 L) = 3.25 L(V2)
V2 = (1.02 atm*26.7L)/3.25 L

The volume should be smaller because the pressure increased.

10. The volume of a gas sample increased from 0.725 L to 2.25 L. What was the final pressure if the initial
pressure was 1.9 atm?

0.61 atm

1.9 atm(0.725 L) = P2(2.25 L)
P2 = (1.9 atm*0.725 L)/2.25 L

The volume increased, so the pressure needed to decrease.




11. A gas sample had a volume of 785 mL at 562 torr. What was the final pressure in atm if the sample was
compressed to 465 mL?

1.25
atm

562 torr(785 mL) = P2(465 mL)
P2 = (562 torr*785 mL)/465 mL
P2 =949 torr * (1 atm/760 torr)

The Model: Charles’ Law

. —.

12. What variables are the same between the two pictures? p ressure and

number of particles

13. The balloon on the left was placed in a refrigerator. When it was removed, it looked like the balloon on

decreases

the right. This shows that volume (increases, decreases) as temperature decreases.

proportional

14. General Rule: Charles’ Law states that temperature and volume are

pressure _, moles

(proportional, inversely proportional) when are held

constant.



15. Which equation allows volume or temperature to be calculated after the system changes:
a. TIVi=TV,

V. %
b. 1/711 - 2/Tz

degrees Celsius? What is the implication of this?

a. The answer would be positive, so temperatures are left in Celsius.

16. What is true about the answer to a Charles’ Law problem if one of the temperatures is negative in

b. The answer would be negative, so temperatures are sometimes converted to Kelvin.

c. The answer would be negative, so temperatures are always converted to Kelvin.

Skills Practice: Charles’ Law
17. An 886 mL sample of Ne(g) has a temperature of 298 K. What is the new volume in mL if the
temperature increases to 512 K?

1.52 x 10”3 mL

(886 mL/298 K) = (V2/512 K)
V2 = (886 mL/298 K)*512 K

The temperature increased, so the volume needed to increase as well.

18. A 3.00-L sample of oxygen gas at 177°C is cooled until the volume reaches 1.50 L. What is the final

temperature in Kelvin?

225 K

T1=177C + 273 = 450. K
(3.00 L/450. K) = (1.50 L/T2)
T2 = 1.50 L/(3.00 L/450. K)

The volume was decreased by half, so the Kelvin temperature must also decrease by half.

19. A 1.25-L gas sample at 25°C is compressed to 0.25 L. What is the final temperature in degrees Celsius?

-2.1 x 1072 °C

T1=25C + 273 = 298 K
(1.25 L/298 K) = (0.25 L/T2)
T2 = 0.25 L/(1.25 L/298 K)
T2=59.6K-273=-213.4C




Skills Practice: Conceptual

20. If the temperature of a sample doubles, then the volume by
a. Increases, 1/2x

b. Increases, 2x
c. Decreases, 1/2x
d. Decreases, 2x

21. If the volume of a sample decreases by a factor of three, then the pressure by

a. Increases, 1/3x
b. Increases, 3x
c. Decreases, 1/3x
d. Decreases, 3x

22. If the temperature of a flexible container filled with an ideal gas increased, what would happen to
the density of the gas?

a. The density would increase.

The density would decrease.
Temperature does not affect density.

It depends on the molar mass of the gas.
It depends on the mass of the gas sample.
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