Chem. 1B Exam 2 FORM A First letter of your last name:

February 27, 2008
Name:

Last Name First Name

Perm #

INSTRUCTIONS: No hats allowed. No sharing of calculators. Cell Phones, iPods, headsets,
etc. must be turned off and put away.

SCANTRON FORM: Use a PENCIL
1) Write your name
2) Bubble in FORM A
3) Bubble in your PERM number (7 digits only, no extra numbers)

INFORMATION PAGE: An information page is provided separately. No other notes or
books are allowed.

There are 16 questions. Each question is worth 5 points. Select only ONE answer for each question. Work out
the problems and write your answers on this exam. Turn in the Scantron form only. Keep the exam so you can
check your work and your answers.

The potential energy diagram for the reaction, 2 A+ B — C, is shown below.
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Answers are given at the end of the exam.
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Which of the following statements is true?
a) The reaction is endothermic
b) The reaction is exothermic
c) The magnitude of the activation energy is greater than the change in energy, |[E,| > |AE |
d) Both (a) and (c) are true
e) Both (b) and (c) are true

For the reaction, A — B + C, the concentration of A was measured as a function of time. A plot of
[A] versus time resulted in a straight line. What is the rate law for the reaction?

a) rate=k b) rate=k [A] c) rate =k [AT d) rate =k [A]/[B] [C]



3. For the reaction: BrOs (aq) + 5Br (aq) + 6 H (aq) — 3 Br; (aq) + 3 H,O(I)
The following data were obtained.

[BrO; ] [Br ] [H] Initial Rate
Experiment M) M) (M) (M/s)
1 0.10 0.10 0.10 1.2
2 0.20 0.10 0.10 24
3 0.10 0.30 0.10 3.6
4 0.20 0.10 0.20 9.6

a) Rate=k [BrO; ] [Br ][H'T"?
b) Rate=k [BrO; J*[Br ][H']
¢) Rate=k[BrO;][Br J*[H'T
d) Rate=k [BrO; ] [Br J[H'T
e) Rate =k [BrO; ][Br ][H']

[05]°

4. For the decomposition of ozone, 2 O3 (g) — 3 O, (g), the observed rate law is: rate = k 0,]
2

When the concentration of O, is doubled, what happens to the rate?
a) The rate increases by a factor of two.

b) The rate decreases by a factor of two.

c) The rate increases by a factor of four.

d) The rate decreases by a factor of four.

e) The rate stays the same.

5. For the reaction: (CH;);CBr (aq) + OH (aq) —» (CH;3);COH (aq) + Br ™ (aq)
The following data were obtained at 55 °C.

[(CH3);CBr] [OH ] Initial Rate
Experiment M) M) (M/s)
1 0.10 0.10 1.0x 107
2 0.20 0.10 20x107
3 0.10 0.20 1.0x 107
4 0.30 0.40 ?

What will the initial rate be for Experiment 4?
a) 1.0x 107 M/s
b) 2.0x10°M/s
c) 4.0x10°M/s
d) 3.0x10°M/s
e) 6.0x10°M/s




Electrolysis of a molten metal choride (MCl,) using a current of 2.50 A for 149 seconds deposits
0.217 g of metal at the cathode. Determine the molar mass of the metal.

a) 112 g/mol

b) 45 g/mol

c) 24 g/mol

d) 56 g/mol

e) none of these

In the reaction below, what substance is reduced?
2VO0," (aq) + 4H'(aq) + Cd(s) — 2VO*(aq) + 2H,0(l) + Cd*(aq)
a) VO,
b) Cd*
c) Cd
d) VO*
e) H'

Electrolysis of water produces O, (g) and H, (g). How many moles of H,(g) are produced from the electrolysis of
water by a current of 2.80 A in 15.0 minutes?

a) 0.026 mol
b) 0.013 mol
c) 38.5mol
d) 76.9 mol

e) none of these

For the reaction, A — B, the activation energy, E, = 75 kJ/mol, and AE = 35 kJ/mol.
What is the activation energy for the reverse reaction, B > A?

a) 110kJ /mol

b) 40 kJ /mol

¢) 35 kJ /mol

d) 75 kJ /mol

e) None of these



Use the following mechanism to answer questions 10 and 11.

ClL, = 2CI fast equilibrium
Cl+ CHCl; — HCI + CClL slow
Cl + CC13 — CC14 fast

10. Considering the mechanism given above, which of the following statements is true?

11.

12.

13.

a) Clis an intermediate

b) CCl; is an intermediate

¢) Both Cl and CCl; are intermediates
d) Both Cl and CCl; are catalysts

e) CHCI; is a catalyst

What is the rate law for the mechanism given above?
a) Rate=k [CL,] [CHCL]

b) Rate =k [Cl,]"* [CHCl;]

¢) Rate=k [CL]"*[CCL]

d) Rate =k [Cl,] [CHCI;]

e) Rate=k [CL,]* [CHCL]

Consider the following galvanic cell at 25°C.  Pt| Cr*" (0.44 M), Cr’* (1.5 M) || Co** (0.35 M) | Co

Calculate the cell potential, E, for this galvanic cell under these conditions.

2 Cr¥'(ag) + Co*'(aq) — 2 Cr'(aq) + Co(s) E°=022V
a) 0.17V
b) 027V
c) 0.13V
d) 025V
e) 022V

Consider the same galvanic cell at 25°C. Pt| Cr*" (0.44 M), Cr’* (1.5 M) || Co*" (0.35 M) | Co
Calculate the cell potential after the reaction has operated long enough for the [Cr**] to have changed by 0.30 M.

2 Cr*'(aq) + Co*'(aq) — 2 Cr'(aq) + Co(s) E°=022V
a) 0.13V
b) 027V
c) 017V
d) 031V
e) 0.11V



Answer questions 14, 15 and 16 using the following half reactions:

EO (V)
AU+ 3e — Au(s) 1.50
ClL +2 — 2CI 1.36
NO; +4H + 3¢ — NO + 2H,0 0.96
Clo, + e — ClO; 0.95
Ag" +e — Ag(s) 0.80
L +2e — 2I° 0.54
Cu’ +2e — Cu(s) 0.34
SO +4H" + 2e — H,SO; +H,0  0.20
Ni*" + 2e — Ni(s) - 023
Co’" + 2e — Co(s) - 028
A" + 3¢ — Al(s) — 1.66

14. Does Cu (s) dissolve in nitric acid, HNOs (aq)?

a) Yes
b) No

¢) Can not be determined from the information provided.

15. Using the above half reactions, which species can be reduced by Ni (s) but can not be reduced by Ag (s)?
a) I
b) Cu(s)
c) I,
d) Co*
e) H,SO;

16. A galvanic cell is constructed in which an Ag'/Ag half-cell is connected to a Cu**/Cu half-cell. Calculate

AG? for this reaction at 25°C. Cu|Cu*" || Ag' | Ag
a) —220.0kJ
b) —444k]
¢) +444K]
d) —88.8kJ
¢) +88.8KkJ
Answers: 1. d 2. a 3.d 4.b 5.d 6. a 7. a 8. b

9. b 10.c 11.b 12.a 13.a 14.a 15. ¢ 16.d



