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Test #2
Zumdahl, Chapters 4 and 5
October 7, 2004

Instructions:
1. This exam consists of 23 questions.
2. No scratch paper is allowed.  You may do the work in the test margins and on the backs of the test pages.
3. Mark the answers you choose on the test itself for your own information and also on the standard answer sheet you

provided.  Scoring will be based on the answer sheet.
4. When you finish, turn in both the test form and the answer form.  The test form and your personal report

will be returned to you at the next class. Write your name on both forms.
Write the test version (A, B, C, etc.) on the top of the answer form.

Useful Information: NA  =  6.022 x 1023

R  =  0.08206 L.atm/mol.K  =  8.314 J/mol.K

1. Which of the compounds listed below are weak electrolytes?
I. AgNO3

II. Ba(OH)2
III. NH3

IV. H2SO3

V. HBr
a) IV only
b) I and II
c) II, IV, and V
d) III and IV
e) III only
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2. Which of the compounds listed below are strong acids?

I. HC2H3O2

II. HI
III. HF
IV. HClO4

V. H3PO4

a) I, II, and III
b) II and IV
c) II, IV, and V
d) I and III
e) I, II, III, IV, and V

3. Based upon the solubility rules, which of the compounds below are expected to be soluble in water?
I. (NH4)2CO3

II. Mg3(PO4)2

III. CaSO4

IV. CaCl2
a) I, III, and IV
b) I, II, and IV
c) I and III
d) I and IV
e) II and IV

4. Which of the aqueous solutions below contains the greatest number of ions?

a) 40.0 mL of 0.10 M calcium chloride
b) 60.0 mL of 0.20 M acetic acid
c) 50.0 mL of 0.15 M ammonium phosphate
d) 60.0 mL of 0.30 M sodium nitrate
e) 50.0 mL of 0.20 M aluminum sulfate

5. Which solution below, when mixed with an aqueous solution of BaCl2 will result in the formation of a solid
precipitate?
a) NH4Br(aq)
b) Pb(NO3)2(aq)
c) KNO3(aq)
d) LiCl(aq)
e) none of these

6. What is the net ionic equation for the neutralization of phosphoric acid with potassium hydroxide?
a) 3H+(aq)  +  3OH–(aq)  →  3H2O(l)
b) 3K+(aq)  +  PO4

3–(aq)  →  K3PO4(aq)
c) H3PO4(aq)  +  3KOH(aq)  →  K3PO4(aq)  +  3H2O(l)
d) 3H+(aq)  +  3KOH(aq)  →  3K+(aq)  +  3H2O(l)
e) H3PO4(aq)  +  3OH–(aq)  →  PO4

3–(aq)  +  3H2O(l)

7. What is the net ionic equation when aqueous solutions of sodium sulfide and zinc nitrate are mixed?
a) 2Na+(aq)  +  2NO3

–(aq)  →  2NaNO3(s)
b) Zn2+(aq)  +  S2–(aq)  →  ZnS(s)
c) S2–(aq)  +  Zn(NO3)2(aq)  →  ZnS(s)  +  2NO3

–(aq)
d) Na2S(aq)  +  Zn(NO3)2(aq)  →  2NaNO3(aq)  +  ZnS(aq)
e) There is no net ionic equation because no reaction occurs.
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8. What is the sodium ion concentration when a solution is formed by mixing 60.0 mL of 0.150 M sodium carbonate

with 75.0 mL of 0.225 M sodium bicarbonate?
a) 0.258 M
b) 0.192 M
c) 0.317 M
d) 0.188 M
e) 0.383 M

9. What volume of 0.125 M Na3PO4(aq) is required to precipitate all of the lead(II) ions from 40.0 mL of 0.150 M
Pb(NO3)2(aq)?
a) 16.0 mL
b) 24.0 mL
c) 72.0 mL
d) 32.0 mL
e) 48.0 mL

10. What volume of 0.100 M barium hydroxide is required to completely neutralize 25.0 mL of 0.125 M nitric acid?
a) 31.3 mL
b) 15.6 mL
c) 62.5 mL
d) 20.0 mL
e) 40.0 mL

11. A solution of ethanol (C2H5OH) is prepared by dissolving 35.0 mL of ethanol in enough water to make 120.0 mL of
solution.  What is the molarity of the ethanol in this solution?  (The molar mass of ethanol is 46.07 g/mol, and the
density of ethanol is 0.79 g/mL.)
a) 17.0 M
b) 13.9 M
c) 8.67 M
d) 8.01 M
e) 5.00 M

12. What spectator ions are present when an aqueous solution of aluminum nitrate is mixed with potassium hydroxide?

a) Al 3+ and OH–

b) NO3
– and K+

c) K+

d) OH–

e) Al 3+ and K+

13. What volume of 0.100 M barium chloride contains 0.125 g of barium chloride?
a) 6.00 mL
b) 7.24 mL
c) 1.73 mL
d) 12.0 mL
e) 3.46 mL
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14. Suppose you have three different containers of gas:  1.0 L of N2, 1.0 L of He, and 1.0 L CH4, all at 25°C and 1.0

atm pressure.  Which of the statements below is/are correct?
I. The mass of each gas is the same.
II. The molecules in each container each have the same root mean square velocity.

III. The number of moles of gas in each container is the same.
a) I
b) II
c) III
d) I and II
e) II and III

15. If 1.30 g of dry ice (solid carbon dioxide) is placed in an empty balloon, what will be the volume of the balloon at
15.0°C and 740 torr once all of the dry ice has sublimed (i.e., converted to gaseous CO2)?
a) 0.717 L
b) 0.680 L
c) 0.216 L
d) 0.821 L
e) 0.562 L

16. A 5.50 L container contains 3.27 g of an unknown gas at 500.°C and 650 torr.  Which of the gases below could
possibly be the unknown gas?
a) C3H8

b) He
c) SO2

d) none of these
e) any of these

17. What is the effect on the pressure of one mole of an ideal gas at constant volume when the temperature is increased
from 300 K to 600 K?
a) The new pressure is twice the original pressure.
b) The pressure is one-half the original pressure.
c) The new pressure is four times the original pressure.
d) The new pressure is 2  times the original pressure.
e) In order to calculate the new pressure, you would need to know the volume of the gas.

18. What is the average kinetic energy of the gas molecules in a 2.50 L container of nitrogen gas at 150.°C and 1.75 atm
pressure?
a) 614 J
b) 18.5 J
c) 52.1 J
d) 1.87 x 103 J
e) 5.28 x 103 J

19. Which statement below is the best statement of Avogadro’s Law?
a) The number of moles of a gas is inversely proportional to the absolute temperature at constant pressure and
volume.
b) The number of moles of a gas is directly proportional to the pressure at constant temperature and volume.
c) The number of moles of a gas is directly proportional to the volume at constant pressure and temperature.
d) The volume of a gas is inversely proportional to the pressure at constant temperature.
e) The volume of a gas is directly proportional to the absolute temperature at constant pressure.
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20. Consider the following unbalanced chemical equation:

C6H12O6(s)      +       O2(g)       →  CO2(g)       +       H2O(l) unbalanced

What volume of oxygen gas, measured at 760 torr and 0.0°C, is required to react completely with 7.50 g of C6H12O6?
(The molar mass of C6H12O2 is 180.2 g/mol.)
a) 0.155 L
b) 0.932 L
c) 1.86 L
d) 2.80 L
e) 5.59 L

21. It takes 3.75 minutes for 1.0 L of N2(g) (molar mass = 28.02 g/mol) to effuse through a porous barrier, and it takes
4.73 minutes for 1.0 L of an unknown gas to effuse under the same conditions.  What is the molar mass of the
unknown gas?

a) 63 g/mol
b) 18 g/mol
c) 45 g/mol
d) 22 g/mol
e) 35 g/mol

22. A mixture of 1.00 g of He(g) and 1.00 g of N2(g) is in a container under 1.00 atm pressure.  What is the partial
pressure of He in this mixture?
a) 0.125 atm
b) 0.500 atm
c) 0.875 atm
d) 0.778 atm
e) 0.222 atm

23. The van der Waals equation is shown below:

[P + (n2a/V2)] (V – nb)  = nRT

This equation incorporates corrections to the ideal gas law in order to account for the properties of real gases.  Which
of the statements below are correct?

I. The correction to the volume term is required because the actual volume available to the gas molecules is
greater than the volume of the container.

II. The correction to the pressure term is required because the pressure exerted by a real gas is less than the
pressure exerted by an ideal gas.

III. Real gases deviate most from ideal behavior at high temperature and low pressure.
IV. The van der Waals equation takes into account the attractive forces that occur among gas particles in a real

gas.

a) I and II
b) I, III, and IV
c) II, III, and IV
d) II and IV
e) I, II, III and IV
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Answers:
1. D 6. E 11. E 16. A 21. C
2. B 7. B 12. B 17. A 22. C
3. D 8. A 13. A 18. E 23. D
4. E 9. D 14. C 19. C
5. B 10. B 15. A 20 E


