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Please read the following before proceeding

1. Materials: Turn off cell phones and wireless PDA devices. Clear all papers and books from
your desk. You will need a pencil, a calculator and a Scantron answer form.

2. This exam is multiple-choice.  It is highly recommended that you record your work on the
actual exam (this document). There is no partial credit.

3. The exam will be Scantron scored.  On the Scantron card, please make sure that you bubble-
in your GTid number.  In the space provided, write your Name. Write the Color of your
exam in the Subject section and bubble-in the letter for the Test Form.  Write your section
number in the Hour/Date section.  See sample below.

4. Show your Buzz Card when you turn in your completed exam and Scantron card.

5. You must work alone.  Give or take no assistance from other students. Recall the Georgia
Tech Honor Code.  “I pledge my honor that I have not violated the Honor Code during this
examination.”   
Signed___________________________________

Sample Use Pencil Only Bubble-In GTid

A1 Hsiao
A2 Arnstein
A3 Phillips
A4 McGrier
B1 Hsiao
B2 Arnstein
B3 Phillips
B4 McGrier



Chem. 1310 Fall 2005            Exam 2-white Professor Williams

Name _________________________________ Section Number ___________________

2



Chem. 1310 Fall 2005            Exam 2-white Professor Williams

Name _________________________________ Section Number ___________________

3

1. Things that happen spontaneously
a. increase the entropy of the universe. (<-hint this one is right)
b. decrease the energy of the universe. (<-hint no, this one is wrong)
Answer: a

2. Which of the following are generally true?
a.  Intermolecular forces are stronger than covalent bonds.
b.  Intermolecular forces are more directional than covalent bonds.
c.  Any molecule in a liquid experiences intermolecular forces.
d.  All of these are valid generalizations.
e.  None of these are valid generalizations.
Answer: c

3. In liquid mixtures of hexanol (CH3CH2CH2CH2CH2CH2OH) and methanol (CH4OH),
attractive interactions between molecules arise from
a.  ion-ion interactions.
b.  ion-dipole interactions.
c.  dipole-dipole interactions.
d.  dispersive interactions.
e.  both c & d are correct.
Answer: e

4. The water vapor pressure of a dilute solution of NaCl(aq) is
a.  less than that of a more concentrated NaCl(aq) solution.
b.  greater than that of a more concentrated NaCl(aq) solution.
c.  equal to that of a more concentrated solution of NaCl(aq).
d.  equal to that of the pure NaCl(s).
e.  none of these.
Answer: b

5. As the equilibrium state of a chemical reaction is approached,
a.  the rate of the forward reaction approaches zero.
b.  the rate of the reverse reaction approaches zero.
c.  the rates of the forward and backward reactions approach each other.
d.  both a & b are correct.
e.  none of these.
Answer: c

For the next three questions consider the chemical reaction, at 250°C, at fixed volume.

PCl3(g) + Cl2(g)  <=> PCl5(g).

6. The equilibrium expression for the reaction is: K =
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a.  
PPCl 3PCl2
PPCl5

b.  
PPCl5

PPCl 3PCl2

c  
PPCl5
PCl2

d.  PPCl 3PCl2

e.  none of these.

Answer: b

7. The equilibrium partial pressures are PPCl3 = 0.400 atm, PCl2 = 0.500 atm, and PPCl5 = 0.0930
atm.  Therefore the equilibrium constant K for the reaction at 250°C
a.  0.12
b.  0.47
c.  2.2
d.  8.6
e.  none of these.
Answer: b

8. If Cl2(g) is injected into this system at equilibrium, the partial pressure of PCl3 will
a.  increase.
b.  decrease.
c.  not change.
d.  cannot be predicted
Answer: b

9. The conjugate base of HPO4
2- is

a.  H3PO4

b.  H2PO4
-

c.  PO4
3-

d.  PO3
-

e.  none of these.
Answer: c

10. For an aqueous solution at 25°C, if [H+] = 0.050 M, then [OH-] =
a.  2.0 x 10–12 M
b.  1.0 x 10–7 M
c.  2.0 x 10–6 M
d.  5.0 x 10–2 M
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e.  none of these.
Answer: e

11. What is the pH of a 0.001 M HCl(aq) solution at 25°C?
a.  10-3

b.  10-4

c.   4
d.   3
e.  None of these.
Answer: d

12. What is the pH of a 2.6 x 10–11 M NaOH(aq) solution at 25°C?
a.  2.8
b.  3.4
c.  7.0
d.  10.6
e. None of these.
Answer: c

The next three questions concern the weak base hydroxylamine (HONH2), for which Kb = 1.1 x
10-8 at 25°C.

13. What is the pH of a 0.60 M aqueous hydroxylamine solution at 25°C?
a.  6.9
b.  7.9
c.  8.9
d.  9.9
e. None of these.
Answer: d

14. At which pH would hydroxylamine be the best buffer?
a.  6.0
b.  7.4
c.  8.5
d.  9.9
e. None of these.
Answer: a

15. At the pH specified in the previous question, what is − log10
[HONH 3

+ ]
[HONH2 ]

?

a.  10-7

b.  7
c.  1
d.  0
e. None of these.
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Answer: d

16. Which of the following Ka values belongs to the strongest acid?
a.  6.6 x 10–4

b.  4.6 x 10–4

c.  9.1 x 10–8

d.  3.0 x 10–8

e.  Cannot be determined from the given information.
Answer: a

17. If an acid has Ka = 4.93 x 10–10, then Kb for the conjugate base is
a.  5.17 x 10–10

b.  9.95 x 10–8

c.  2.03 x 10–4

d.  5.17 x 10–4

e.  none of these.
Answer: e

18. For AgCl(s), Ksp = 1.6 x 10–10. As the pH is lowered, the solubility of AgCl in water will
a.  increase.
b.  decrease.
c.  remain unchanged.
d.  This cannot be predicted.
Answer: c

For the next question, consider cadmium hydroxide [Cd(OH)2], for which the solubility in water
at 25°C is  1.7 x 10–5 M .

19. The solubility product expression for the dissolution of Cd(OH)2(s) in water is Ksp =
a.  [Cd2+][OH–]2/[ Cd(OH)2]
b.  [Cd2+][2OH–]2

c.  [Cd2+][2OH–]
d.  [Cd2+][OH–]2

e.  None of these.
Answer: d

For the next question, consider the following solubility product data for various chromates at
25°C:
Ksp Ag2CrO4 =  1.9 x10–12

Ksp BaCrO4  =  2.1 x10–10

Ksp PbCrO4  =  1.8 x10–14

20. The chromate that is least soluble in water at 25°C is
a.  Ag2CrO4
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b.  BaCrO4
c.  PbCrO4
d.  impossible to determine.
e.  all are equivalent.
Answer: c

21. The value of the equilibrium constant for a chemical reaction with two gas phase reactants is
dependent upon
a.  temperature.
b.  initial amounts of reactants present.
c.  total pressure.
d.  all of these.
e.  none of these.
Answer: a


