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 AP Chemistry 
Unit 5 – More Practice with Gases
Part 1:  no calculator, Periodic Table only
Directions (1–12):  Each of the questions or incomplete statements below is followed by five suggested answers or completions.  Select the one that is best in each case.
1. Which of the following is NOT an assumption of the ideal gas law?

(A) All collisions are elastic

(B) There are no intermolecular forces

(C) All gases behave in the same manner

(D) Gas particles have no volume

(E) The average kinetic energy of a gas is directly proportional to its temperature

2. A sample of methane gas (CH4; molar mass = 16 grams) effuses at 0.080 mol per minute at 289 K.  At that temperature, a gas that effuses at approximately double that rate has what molar mass?
(A) 4 grams
(B)  8 grams

(C)  16 grams
(D)  32 grams

(E)  64 grams

3. Which molecule, as a gas, effuses the fastest?  
(A) H2
(B) O2
(C) Br2
(D) N2
(E) F2
4. A sealed container contains 0.500 mol of methane gas, 0.400 mol of ethane gas, and 0.100 mol of propane gas.  If the total pressure of the mixture is 3.00 atm, what is the partial pressure of the propane?
(A) 0.300 atm

(B) 0.600 atm

(C) 1.00 atm

(D) 1.50 atm

(E) 3.00 atm
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(A)3 grdis (C)All gases behave 1n the same manner z
(B) 8 grams (D)Particles are sizeless
(C) 16 grams (E) There is no effect of the kinetic energy of
(D)32 grams particles on the equation of state
(E) 64 grams
5. Base your answer to the following question on
2. Base your answer to the following question on the following types of energy. 3
the following molecules.
(A) Lattice energy
(A)H, (B) Potential energy
B) 0, (C) Kinetic energy
(C)Br, (D) Electromagnetic energy
D) N, (E) Vaporization energy
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(A) Lattice energy
(B) Potential energy

(C) Kinetic energy

(D) Electromagnetic energy

(E) Vaporization energy

6. The temperature of a sample of xenon atoms is raised from 50ºC to 90ºC.  Which of the following is true about the average kinetic energy of the atoms?
(A) The average kinetic energy does not change.
(B) The average kinetic energy of the sample increased by a factor of 363/323.

(C) The average kinetic energy of the sample increased by a factor of 9/5.
(D) The average kinetic energy increased by a factor of 81/25. 
(E) More information is needed to know whether the average kinetic energy changed.
7. A balloon inflated with helium rises.  Which of the following choices is the best explanation for this phenomenon?

(A) The density of helium gas is less than that of the surrounding air.
(B) The inside of the balloon is warmer than the outside.

(C) Helium effuses through pores in the balloon.

(D) Outside pressure forces the balloon upwards.

(E) The cooler air surrounding the balloon pushes against the side of the balloon.

8. Under which conditions does a real gas most closely approximate an ideal gas?
(A)  Low pressure and low temperature

(B)   Low pressure and high temperature

(C)  High pressure and high temperature

(D)  High pressure and low density

(E)  Low temperature and high density

9. A balloon is filled with 3.00 L of hydrogen gas and is kept constant at 25 degrees Celsius.  If the pressure on the balloon is doubled, what is the resulting volume of the balloon?

(A) 6.00 L
(B) 3.00 L

(C) 1.50 L

(D) 1.00 L

(E) The final volume cannot be determined from the information given.

10. According to Avogadro’s hypothesis, equal volumes of gases at the same temperature and pressure contain equal numbers of molecules.  Under conditions of standard temperature and pressure, what volume does 1.00 mole of any gas occupy?

(A) 1.00 L

(B)  10.0 L

(C)  6.022 x 1023 L
(D)  22.4 L

(E)  42.2 L
11. Which gas is most ideal?

(A)  CH4

(B)  C4H10

(C)  O2


(D)  H2


(E)  N2
12. A 3.00-liter sample of nitrogen gas at 27.0 °C and 760. millimeters of mercury is heated until it occupies a volume of 6.00 liters. If the pressure remains unchanged, the final temperature of the gas is

(A) 54.0 °C
(B) 100. °C
(C) 273. °C
(D) 327. °C
(E) 600. °C


Part II:  You may use your calculator and Reference Tables for this section.
Directions:  Answer the following questions on a separate sheet of paper.  Show all work.  Relevant equations should be included in your responses.  Attention should be paid to significant figures.
13. 
A rigid 10.0 L cylinder contains 3.50 g of H2(g) and 4.50 g of H2O(g).
(a) Calculate the total pressure, in atm, of the gas mixture in the cylinder at 300. K. [2]
(b)
The temperature of the gas mixture in the cylinder is decreased to 273. K. Calculate each of the 


following.

 (i)
The mole fraction of H2(g) in the cylinder. [2]

(ii)  The partial pressure, in atm, of H2(g) in the cylinder. [2]


(c)
If the cylinder develops a pinhole-sized leak and some of the gaseous mixture escapes, would the 


ratio 
 H2 (g) 
in the cylinder increase, decrease, or remain the same?  Justify your answer. [1]




H2O (g)

(d) Which of the two gases, H2 or H​2O, would be expected to deviate most from ideal behavior?  Explain. [1]
Answers:
1.  C


6.  B


11.  D
2.  A


7.  A


12.  D
3.  A


8.  B
4.  A


9.  C
5.  C


10.  D
14.  
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 (c)  decrease; since H2 molecules are lighter than H2O,  they have a higher velocity and will escape more 
 




  frequently (Graham’s Law), decreasing the amount of H2 relative to H2O.
 (d) H2O; it is a larger molecule with a heavier molecular weight and also has more electrons.
