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CHEMISTRY 128

HOUR TEST 3
June 26 2009
USEFUL INFORMATION:
R =8.314 J/K*mole 1 amp =1 C/s F=96,500 C/mol N =6.02x10%
— 23 -
1V=1JC N =6.022 x 10 K, = 1x10™" pH = -log[H;0"]
- _ - _ + -
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AG gystem = -nFE ceyy Ecell = E cent — (0.0592/n)logQ logK = (nE°¢e11)/0.0592
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K Ca Se Ti A\ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 | 40.08 | 4496 | 47.88 | 5094 | 52.00 | 54.94 | 5585 | 58.93 | 5871 | 6354 | 6537 | 69.72 | 7259 | 7492 | 78.96 | 79.91 | 83.30
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Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
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Cs Ba Lu Hf Ta A Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
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87 88 103 104 105 106 107 108 109
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Ac Th Pa U Np Pu Am Cm Bk cr Es Fm Md No
227.03 | 23204 | 231.04 | 238.03 | 23705 | 239.05 | 241.06 | 247.07 | 249.08 | 251.08 | 254.09 | 257.10 | 258.10 | 255
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Part I. (25 points) Short Answers

1. (3 points) A solution was prepared by dissolving CH;CH,CO,H (aq) and CH;CH,CO;K (s) in | L of water.
Write the net-ionic chemical equation for the reaction that occurs when 1 drop of 1.0 M HNO; (aq) is added
to the solution.

¥ Coay b+ i @ Tayy > AN (ag)

2. (3 points) How many mL of 0.383 M NaOH are required to titrate 75.00 mL of 0.23 M benzoic acid
(CeHs5CO,H) to the equivalence point? —_
volume Ll - L

=M .V, .
Voo " Leetd Vot CORINOE D
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3. The oxidation state of Fe in Fes(CO3); is t 3 and the oxidation state of C is + , . (4 pts)

4. The oxidation number of S in SO4%" is (Circle one: @iore positive thai), the same as, less positive than ) the
oxidation number of S in SO;> (2 pts)

5. Write the half-reaction that is used as a reference in electrochemistry. In other words, write the half-reaction
for the process that has E°..g = 0. Be sure to include the states of the species involved. (3 pts)

LWy b 2, T > H 4
6. Considering the following half-reactions:

Li* (aq)+ 1¢ — Li(s) E’ea=-3.05V
Ni** (agq) + 2 ¢ — Ni(s) E’eq=-028V
Ti** (aq) + 2 e — Ti(s) E°e=-163V

L2F
a. Which species is most easily reduced (at standard conditions)? N ) (2 pts)

L

b. Which species is the strongest reducing agent (at standard conditions)? (2 pts)

¢. What species will react with Ti (s)? M) (2 pts)

7. In the following electrochemical cell,
Al(s) | A3+ (0.0500 M) || Ga>* (0.10 M) | Ga (s)

the anodic reaction involves the (Circle one: @duction) of Q \ . (4 pts)




Part Ill. Problems (51 points) Shew all calculations for full credit. No calculations, no credit.
8. Benzoic acid (CgHs5CO,H) has a K, = 6.46 x10-5,

a. (10 points) How many grams of potassium benzoate (CgHsCO3K) must be added to 75.00 mL of 0.23 M

benzoic acid (CgHsCO,H) to form a solution with a pH of 4.06?

PH= PKa\L (‘7 Chose) mass of CgHsCO,K on?
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b. (8 points) Determine the pH of the solution after 49.50 mL of 0.383 M NaOH is added to 75.00 mL of
0.23 M benzoic acid (C¢HsCO,H).
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¢. (8 points) Sketch the curve for the titration of 75.00 mL of 0.23 M benzoic acid (CeH5CO,H) with 0.383 M
NaOH. Be sure to label the axes.

1. Mark the equivalence point of the curve witha " ® "

2. Mark the point on the curve where the pH = pKa with a "!".

3. Mark the point on the curve where the pH only depends on the [C¢H5CO,H] with a “ A .
4. Mark the point on the curve where the pH only depends on the [CgHsCO,] with a “ # .

9. (10 points) A constant current of 1.16 A was passed through 735 mL of a solution of AI(ClOy4);. After 45.0
minutes, all of the AI(C104); was consumed. What was the initial concentration (in M) of the A1(ClOy);

solution? [ 5 )
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10. (13 points) What volume (in mL) of 0.383 M NaOH must be added to 75.00 mL of 0.23 M benzoic acid
(CgH5CO,H, K, =6.46 x10-3) to obtain a solution with a pH of 5.25 assuming that all of the NaOH will be
consumed?
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11. What is the pH of a saturated solution of manganese (II) hydroxide (Kg, = 1.6 ;(10’13)? (10 points)

pH of Mn(OH); solution 9 . 4 L/
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12. (16 points) On the cell diagram below:
a. Label the cathode and the anode.
b. Use an arrow to indicate the direction in which electrons will flow.
Cr' (aq) + 3¢ — Cr (s) g =-0.74 V
In"(aq)+ 1¢ — In(s) Eoq=-0.14V

/’\(\O V\L

Cr /——) {-\ In
0.025 MCr** 0.65 M In"
c. Write the balanced cell reaction. 3 (Tﬁ * L L = Tq> J = -0/
el SRS NN S s (R
t 3
d. Calculate the E&j . 3 LT « Cr=>C"% - —
u cell ~ = Iﬁ [:Q“ +0.L0\V

e. Calculate the expected Eey at 25°C for this system.
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f. As current flows through the cell, the mass of Cr(s) will (Circle one: increase, remain the same,

ecrease).

g. If a large amount of water is added to the In* | In cell, the value of the Ec; will (Circle one: increase,
remain the same¢decrease).




