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Chem 1120 Pretest 3 Sprin 2015

Multiple Choice
Identify the choice that best completes the statement or answers the question.
Chapter 19 Values
The following equilibrium constants will be useful for the problems in this chapter.
Substance Constant Substance Constant
HCOH K,=18x10* H,CO; K, =42x%x107
HNO, K,=45x10"* K, =48x 10
HOCI K,=35x%x10738 (COOH), Ky, =59%107?
HF K,=72x10"* K, =64x107
HCN K,=4.0x1071° CH;COOH K,=18x107
H,S0O, K, = very large HOCN K,=35x%x10"*
K, =12x107? CqHsNH, K,=4.2x10710
HOBr K,=25%x10" NH; Ky=18x107
__ 1. A(n) __ solution contains a conjugate acid-base pair with both the acid and the base in reasonable
concentrations.
a. saturated
b. electrolytic
c. Dbuffer
d. titrated
e. equivalence

2. Calculate the [H;0*] of a solution that is 0.20 M in HF and 0.10 M in NaF.

a. 32x10*M
b. 40x10°M
c. 14x103M
d 63x10°M
e. 5.0x10°M

3. Which one of the following combinations cannot produce a buffer solution?
a. HNO, and NaNO,

b. HCN and NaCN
c. HCIlO, and NaClO,
d. NH3 and (NH4)2$O4
e. NH;and NH,Br

4. 1f 0.40 g of solid NaOH is added to 1.0 liter of a buffer solution that is 0.10 M in CH;COOH and 0.10 M in
NaCH;COO, how will the pH of the solution change?
a. The pH increases from 4.74 to 4.83.

b. The pH decreases from 7.00 to 4.83.
c. The pH does not change.

d. The pH decreases from 4.74 to 4.65.
e. The pH increases from 4.74 to 7.00.
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5. Itis desired to buffer a solution at pH = 4.30. What molar ratio of CH;COOH to NaCH;COO should be used?

a. 1.2/1
b. 0.8/1
c. 0.12/1
d. 28/1
e. 6.2/1

6. The nonionized form of an acid indicator is yellow, and its anion is blue. The K, of this indicator is 107°.
What will be the approximate pH range over which this indicator changes color?

a. 3-5
b. 4-6
c. 5-7
d. 8-10
e. 9-11
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7. Which titration curve could describe the titration of a solution of HCI by addition of a solution of KOH?

€.

oo o

vol. KOH added

L=]
=+
o o

vol. EOH added

L]
o
-1

vol. EOH added

rH

S

vol. KOH added

Which of the following solubility product expressions is incorrect?
a.

Cu,S, Ky, = [Cu*][S*]
Co,S3, Ky, = [Co**J[S*]?
Ni(CN),, K, = [Ni**][CN]?
Aul, K, = [Aut][I]
Cr(OH)s, Ky, = [Cr**][OH]?
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9. At 25°C, 1.4 x 107 mole of Cd(OH), dissolves to give 1.0 liter of saturated aqueous solution. What is the
solubility product for Cd(OH),?

a. 1.7x107
b. 2.9x10710
c. lL1x10™
d. 58x10B
e. 4.1x107"2

10. Which of the following has the lowest molar solubility in water at 25°C?
a. Ni(CN),, K, =3.0x 1072

ZnS, K, = 1.1 x 1072

PbS, Ky, =8.4x 102

Co3(AsOy),, Ky =7.6 X 107%

CaF,, K, =3.9x 1071

L

11. Calculate the concentration of carbonate ion in a saturated solution of calcium carbonate to which calcium
chloride has been added until [Ca?*] = 0.015 M at 25°C. K, for CaCO; = 2.8 x 107°.
a. 42x10°U M

b. 19x107M
c. 12x10°M
d 63x10183M
e. 1.5x102M

12. A solution contains 0.05 M Au*, 0.05 M Cut*, and 0.05 M Ag* ions. When solid NaCl is added to the
solution, what is the order in which the chloride salts will begin to precipitate? Kyagcy = 1.8 X 10719, Kyaucy
=2.0x 10_13, Ksp(CuCl) =19x107

a. AuCl> AgCl > CuCl
b. AuCl > AgCl > NaCl
c. AgCl>CuCl> AuCl
d. CuCl> AgCl > AuCl
e. NaCl > CuCl > AgCl

13. A solution is 0.0010 M in both Ag* and Au*. Some solid NaCl is added slowly until the second solid
compound just begins to precipitate. What is the concentration of Au* ions at this point? K, for AgCl = 1.8 X
10719 and for AuCl is 2.0 x 10713,

a. 20x107°M

b. 45x107M
c. 18x107M
d. 3.0x10*M
e. 1.1x10°%M
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14. Solid silver nitrate is added slowly to a solution that is 0.0010 M in sodium chloride and 0.0010 M in sodium
bromide. What % of the bromide ions remain in solution, i.e., unprecipitated, just before silver chloride
begins to precipitate? K, for AgCl = 1.8 x 10719, K, for AgBr =3.3 x 10713

a. 0.18%

b. 0.018%

c. 0.0010%
d. 0.00010%
e. 0.0018%

15. If a solution is to be made 0.010 M in Mg(NO;), and 0.20 M in aqueous NH3, how many mol/L of NH,CI are
required to prevent the precipitation of Mg(OH), at 25°C? The K, for aqueous NHj3 is 1.8 x 1075 and the K,
for Mg(OH); is 1.5 x 10711,

a. 0.054
b. 0.56
c. 0.092
d. 18

e. 0.86

16. In any electrochemical cell, the cathode is always
a. the positive electrode.

b. the negative electrode.

c. the electrode at which some species gains electrons.
d. the electrode at which some species loses electrons.
e. the electrode at which oxidation occurs.

17. The electrolysis of an aqueous sodium chloride solution using inert electrodes produces gaseous chlorine at
one electrode. At the other electrode gaseous hydrogen is produced, and the solution becomes basic around
the electrode. Which of the following is the equation for the cathode half-reaction in this electrolytic cell?
a. 2ClI"—>Cly+2e

2H,0 + 2e~ — H, + 20H~

Cl, +2e” — 2CI-

H, + 20H — 2H,0 + 2e~

none of these

R

18.  An aqueous copper(Il) sulfate solution is electrolyzed for 45 minutes. A 3.2 ampere current is used. What
mass of copper is produced?

a. 095¢g
b. 19¢
c. 28¢g
d 46¢g
e. 55¢g
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Chapter 21 Values
A table of standard electrode potentials is necessary for many of the following question(s).
19. Which of the following shorthand galvanic cell notations for the zinc — copper standard cell is correct?
Cu** +Zn — Zn** + Cu
a. Cu>|CullZn|Zn*
b. Cu*ICullCulCu?
c. Cu*l2e l12¢ |Zn
d. Znl|Zn?>|l Cu?|Cu
e. Znl|Cu? llZn*|Cu
20. A voltaic cell is constructed by immersing a strip of copper metal in 1.0 M CuSOy solution and a strip of
aluminum in 0.50 M Al,(SO,); solution. A wire and a salt bridge complete the circuit. The aluminum strip
loses mass, and the concentration of aluminum ions in the solution increases. The copper electrode gains
mass, and the concentration of copper ions decreases. What is the cell potential?
a. +1.28V
b. +2.00V
c. 4234V
d. +250V
e. +3.66V
21. Calculate the cell potential for the following voltaic cell.
CrlCr*+(1.0 x 1072 M)IICo?*(1.0 x 10~ M)ICo
a. +035V
b. +091V
c. +0.57V
d. +0.28V
e. —1.13V
22. What is AG° at 25°C for the reaction below? (F = 96,500 J/Vemol e°)
Cu* + Cd — Cu + Cd*
a. —71.1KJ]
b. —143kJ
c. 597Kkl
d. 193kJ
e. +71.1KkJ
23. The equilibrium constant, at 25°C, for the reaction below is 1.99 x 10?°. What is E° for this reaction?

NO; + 3H* + Cu — Cu?* + HNO, + H,0O

a. 0.090V
b. 0.60V
c. 0838V
d 105V
e. 021V
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24. What is the molecular formula for heptane?

a. C7H14
b. CHj,
C. C9H18
d. CHye
e. CgoH,

25. Which of the following is the correct formula for 2-methyl-1-butene?

CHs
a. CH=s—CH g—CIZ CHa
CHo= CH-CH—-CHs
b. s
CH3—C=CH,
c. éH3
CH;—CH=C—CHs
. b

e. none of these

Q
Il

26. CHICH2C—H o ap example of a(n)

a. acid

b. aldehyde
c. phenol
d. ketone

e. ether
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