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Study Guide - Unit A KMT

You should use the following resources:

+ Textbook & Cornell Notebook

% All of the worksheets we did in class - your Unit A packet.

% You can find any worksheets and answer keys on School Loop or in the resource folder in class.

Directions: Students will be able to:
i. draw a picture to model that matter can get bigger macroscopically without having more mass.

ii. relate temperature to the speed of particles. Students can relate their observation of examples
of thermal expansion to particles having higher kinetic energy.

iii. explain the similarities and differences among the properties of three states of matter.
iv. use models to explain the molecular-level causes of these different properties.

v. explain that the process of vaporization entails particles escaping from being “stuck” to one
~another as a liguid.

vi. explain that pressure is caused by gas particles colliding elastically against a surface.
vii. use real-life examples and particle diagrams to describe the physical properties of gases.

viii. explain the relationship between temperature, volume, and pressure at the molecular-level
using models and in terms of the words “directly” and “inversely” proportional.

ix. interpret word problems about real-life scenarios to complete algebraic calcutations involving
these relationships.

x. identify real-life situations in which the gas laws are used and can explain these situations o=+«
the molecular level.

Directions: Answer the following questions.

1. Use Dalton’s Law of Partial Pressure to calculate the total pressure of a sample of gas or
partial pressure of a singte gas within the sample. -

a. A mixture of fluorine, chlorine,, and bromine gases has a total pressure of 258 %mHg. If
the partial pressure of chloring% 81 mmHg and the partial pressure of bromine is 112
mmHg, what is the partial pressure of fluorine? ' e
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f‘é\ Calcutate the partial pressure of oxygen that a diver breathes with a heliox mixture
containing 0.0821% oxygen at a dg;;h where the total pressure is 23.4 atm.
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2. Based on the diagram of balloons filled with helium gas at the right,
a. Which balloon has a higher temperature? itz s P

b. Explain your answer to part A:
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¢. Which balloon has a higher internal pressure (pressure inside the balloon? £ 2
d. Explain your answer to part C:
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3. The diagram at the right shows three balloons filted with heliummhgsr:l'hey may be in
different environments: at different temperatures and external (outside) pressures.

a. In which batloon is the temperature the highest? ":
b. In which balloon is the temperature the lowest? ?f"g

¢. Explain your answers to parts B and EL
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4. The combined gas law is given as: '3 -5z Solve the equation for i) .
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5. "10.0 L of propane is released from a co%ner at a pressure of 5.20 atm and 18.0 °C into a
different container having a volume of 20.0 [\and a pressure of 1.50 atm. What is the
_temperature of the propane in the new contaﬁ'\er?
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6. A gas in a rigid container exerts a pressure of 75.0 kPa at a temperature of -20.0 °C. At what
temperature would it exert a pressure of 112 kPa? Assume the vnlume remains constant. . {a eore.
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7. A balloon of helium has a volume of 21.0 L at"a temperature of 5.0 °C. What will be the

volume of the balloon if the balloon is heated to 88.0 °C?
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5. What shoutd we assume about the pressure? ‘- ¥, T
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8. A container of propane is filled with a gas at a volume of 1.00 L at a pressure of 5.20 atm.
What volume of container would be required to hold the same amount of gas at sea level (1.0

atm)? . T
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9. Gas pressure is caused by .
(qj gas molecules colliding with surfaces ¢. gas molecules hitting other gas molecules
b. gas molecules condensing to a liquid d. barometers

10. When using the combined gas law for calculations, correct units for V and T could include
Wthh of the following?
\/ mL and K b. L and °C c. atmand K d. kPa and °C




b The particles increase in mass.
c. The particles are further apart,

12. which of the following statements does the figure S {7
fq)emonstrate? o @ @
@! Volume and temperature are directly related.
b. Temperature and pressure are directly related. - =
¢. Pressure and volume are inversely related. Valome =  unkt Volume = 2 units Virlume = 3 unins
d. None Of the above. Externa! presswee = { atm Forsernal pressure o ) stm External pressute = | atm

Internal pressute = 1 sam Jateenal pressure » § 2tm Internal pressure = 1 aom
B . Tenperature = 200 K. Temperzture = 400K Temperarare = 600 K
13. What happens to the density of a solid when you F 7

heat it? ]
a. It increases b. it states the same @ it decreases

14. Which particles in a liquids are most likely to evaporate?
a. The ones with the highest kinetic energy.
b. The ones on the surface.
c. The ones that vibrate so much that they overcome the attractive forces holdmg the
particles together, - N
@ } All of the above. - e T : R

15. Why does cold water smk to the bottom of the ocean?
a. Its molecules are smaller than hot water.
(b, Its molecules are closer than hot water.
¢. It’s attracted to the heat at the bottom of the ocean.
d. Al of the above are true,

16. Each of these flasks is the same size and at the same
temperature. Which one contains the fewest molecules? = = = =
(@ Flask 1 c. Ftasicd « A A A
b. Flask 2 d. Flask 4 ) )

Flask { Flask 2 Flask 3 Flaak 4

17. In which of the following substances do the particles have
the highest average kinetic energy?
a. 10 grams of liquid water at 80°C, ( c.f 10 grams of solid copper at 90°C.
b. 100 grams of liquid water at 70°C. “d. 100 grams of solid copper at 70°C.

18. a block of copper metal is heated at its left side, so that the left side is warmer than the
right. Which of the following is true about the two ends of the block?.
a. The atoms of the left side are spaced further apart than those on the right.
b. The atoms of the left side are moving faster than those on the right.
¢. The density of the copper is lower on the left side than the right.
d. Both a and b are true,
{e} All of the above are true.

19. Which of the following changes to a system will NOT result in an increase in pressure?
a. Adding more gas molecules g:‘\ Decreasing the volume of the container
b. Raising the temperature d d/ increasing the volume of the container

20. Which of the following statements does the figure
demonstrate?
a, Volume and temperature are directly related.
‘b, Temperature and pressure are directly related. ‘D \‘\.\
c. Pressure and volume are inversely related.
d. None of the above. o o v e _ .“.;‘...t

External presttore » §ueen Exvcenal pressure = | st Extormal presure = § atm

21 . The escape Of ITIOleCUlES from the surface Of a liqUid is Iﬂwnahmssmc 1 aem In'v:.malpluﬂut = 2stm Hatad pressuse = 3 atm
CallEd = 200K 1 =4 K Tamperiute = 500 K

a. boiling '\.5’ evaporation c. sublimation d. condensation
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If the volume of a gas is doubled wiich the Kelvin temperature is held constant, then the
pressure of the gas should

a. remain unchanged. @ is reduced by half. .
b. is doubled. d. depends on the kind of gas.
As the temperature of the gas in a balloon decreases
a. The volume increases. {c/the average kinetic energy of gas particles decreases.
b. The pressure increases. d. All of the above are true.

Which of these would increase the pressure? (Circle all that apply)
(a2 Adding more gas to the container
@/ Increasing the temperature of the gas in the container.
c. Increasing the volume of the container.
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Which of the following statements explains the warning label gL
i ; (a7 { Keepoulof reachof childien.
(within the dashed box) on aerosol cans like the one to the right? 1 Foap awy (rom S0UNGRS of inniton -
a.. Yolume and temperature are directly related - -ﬁg-s-ms"f‘é’?im-gaay.
Temperature and pressure are directly related -_gvg&u_e;'iqata'c_u;;m'srgn aJ;d eyes.
c. Pressure and volume are inversely related ;- 'Fﬁfﬁ%‘n@%‘;%%%égﬁ%ﬁ?{ﬁw ‘.:
- . d. None of the above ' om sushight and do nat expese’e.
o temperatures exceeding 50°C, Do et
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Increasing the volume of a given amount of gas at a constant T FnakedTlame or any IncandTsct

temperature causes the pressure to decrease because feienal, -

@ The molecules are striking a larger area with the same force.
b. There are fewer molecules.

c. The molecules are moving more slowly.

d. There are more molecules.

Which of these changes would not cause an increase in the pressure of a contained gas?
. -a..Anofther gas is added to the container.
“hyedditional amounts of the same gas are added to the container.
c. The temperature is increased.
: @ The gas is moved to a larger container,

If the temperature of a gas in a closed container increases
a. The pressure of the gas decreases.
b. The average kinetic energy of the molecules decreases.
c. The molecules collide with the walls of the container less frequently.
g/ The pressure of the gas increases.
Which of the following graphs represent the relationship between the volume and
temperature of an ideal gas? __\ .-

Wf
At constant pressure, the\geoig\fﬁﬁ%f a gas and its Kelvin
temperature are said to be . .
(8} Directly related c. Unrelated £
b. R Inversely related d. Constant .
Which of the following terms best describes the relationship 2
between pressure and temperature at constant volume?
a. Inversely related ¢. Complimentary , . ,
(b) Directly related d. No relationship o Ti:;ﬂmz‘::w 0

Which unit of measurement is directly proportional to the average kinetic energy of particles
of a substance? .
a. Atmospheres 'bi Kelvin c. Fahrenheit d. Pascal




