NS #2008 [PROBLEM SET FROM R. CHANG TEST BANK]

Chapter 16 Acid-Base Equilibria and Solubility Equilibria

®
Student: ’\
NOTE: A table of ionization constants and K;'s is required to work some of the problems in this c%

1. In which one of the following solutions will acetic acid have the greatest percent ionization?

A. 0.1 M CH3;COOH

B. 0.1 M CH3;COOH dissolved in 1.0 M HCI

C. 0.1 M CH3COOH plus 0.1 M CH3;COONa

D. 0.1 M CH3COOH plus 0.2 M CH3COONa ®

2. Which one of the following is a buffer solution?

0.40 M HCN and 0.10 KCN
0.20 M CH3;COOH
1.0 M HNOz and 1.0 M NaNOs
0.10 M KCN (b«
. 0.50 M HCl and 0.10 NaCl

3. Which one of the following combinatio \mction as a buffer solution?

S
HCN and KCN

NH; and (NH,;),SO4

HNO3 and NaNO;

HF and NaF w
HNO, and NaNO»

4.  Which of the following isthe most acidic solution?

moowp

moowp

A. 0.10 M €CH3COOH and 0.10 M CH3;COONa
B. 0.10 M CHCOBH
C. 0.10 NG,

D. 0 (@VOZ and 0.10 M NaNO;
10 H;COONa
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Calculate the pH of a buffer solution that contains 0.25 M benzoic acid (CsHsCO,H) and 0.15 M sodium
benzoate (CsHsCOONa). [Ka = 6.5 x 10° ™ benzoic acid]

A. 397
B. 483
C. 419

®
D. 340 ’\«
E. 441 ¢
A solution is prepared by mixing 500. mL of 0.10 M NaOCI and 500. mL of 0.20 M HO hat is the pH
of this solution? [K(HOCI) = 3.2 x 10®]

A. 410
B. 7.00
C. 719
D. 7.49 g
E. 7.80

Calculate the pH of a buffer solution prepared by dissolving 0.20 mole-of cyanic acid (HCNO) and 0.80
mole of sodium cyanate (NaCNO) in enough water to make,&.0 liter of solution. [Ko(HCNO) = 2.0 x 10

0.97
3.10 ‘Zf
4.40 A\y
3.70 A\y

4.30 *ﬂ;V
Calculate the pH of a solution that is n HOCI and 0.050 M in NaOCI. [K4(HOCI) = 3.2 x 10°¥]

mooOw>

A. 0.39
B. 3.94
C. 6.58
D. 7.49
E. 8.40
Calculate the of a. buffer solution prepared by dissolving 0.20 mole of sodium cyanate (NaCNO) and
1.0 mole of cyahic acid (HCNO) in enough water to make 1.0 liter of solution. [K{(HCNO) = 2.0 x 10™]
A

')

4.4

E. 50
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You are asked to go into the lab and prepare an acetic acid - sodium acetate buffer solution with a pH of
4.00 + 0.02. What molar ratio of CH3COOH to CH3COONa should be used?

A. 0.8
B. 0.84 .
C. 119

D. 550 ’\«
E. 0.10 ¢

What is the net ionic equation for the reaction that occurs when small amounts of hydro ic acid are
added to a HOCI/NaOCI buffer solution?

H* + H,0 — HsO"

H* + OCI"— HOCI

HOCI — H" + OCI’

H* + HOCI — H,OCI"
HCI + HOCI —» H,0 + Cl,

mooOw>

Consider a buffer solution prepared from HOCI and NaOCI. Which e net ionic equation for the
reaction that occurs when NaOH is added to this buffer

OH + HOCI — H,0 + OCI

OH + OCI" — HOCI + 0% (b'
Na* + HOCI — NaCl + OH"

H* + HOCI — H, + OCI

NaOH + HOCI — H,0 + NaCl

mooOw>»

Over what range of pH is a HOCI - buffer effective?

A. pH2.0-pH4.0 ‘0
B. pH75-pH95

C. pH6.5-pH8S5

D. pH6.5-pH95

E. pH1.0- 14.0

Assuming equal coneentrations of conjugate base and acid, which one of the following mixtures is suitable
for makir@u solution with an optimum pH of 9.2-9.3?

A. sCOONa/CH;COOH (K, = 1.8 x 10®)
NH4CI (K, = 5.6 x 10™%°)

NaOCI/HOCI (K, = 3.2 x 10°%)
NaNO,/HNO; (K, = 4.5 x 10™)
E/  NaCl/HCI
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15.  Assuming equal concentrations of conjugate base and acid, which one of the following mixtures is suitable

for making a buffer solution with an optimum pH of 4.6-4.8?

CH3CO0,;Na/CH3COOH (K, = 1.8 x 10®)
NHa3/NH4CI (K, = 5.6 x 10™%)
NaOCI/HOCI (K, = 3.2 x 10°®)
NaNO,/HNO; (K, = 4.5 x 10

NaCl/HCI

moow>

16. You have 500.0 mL of a buffer solution containing 0.20 M acetic acid (CH;COOH) and sodium
acetate (CH3COONa). What will the pH of this solution be after the addition of 20.0 mL ofJ-00

solution? [Ka = 1.8 x 107]

A. 441
B. 474
C. 456
D. 492
E. 507

17. You have 500.0 mL of a buffer solution containing 0.3
acetate (CH3COONa). What will the pH of this solution

solution? [K, = 1.8 x 107] (b’

A. 465
B. 471
C. 456
D. 484
E. 507

18. Calculate the percent ioniza anic acid, K, = 2.0 x 10™
and 0.10 M NaCNO.

A. 0.02%

B. 0.10%

C. 0.20%

D. 2.0% ®
E. 20%

t
ft

@

.S

M NaOH

ic acid (CH3COOH) and 0.20 M sodium
e addition of 20.0 mL of 1.00 M NaOH

, in a buffer solution that is 0.50 M HCNO

f the following solutions will acetic acid have the greatest percent ionization?

19. In w&
0. CH;COOH

0.1 M CH3;COOH dissolved in 0.1 M HCI
C.,” 0.1 M CH3COOH dissolved in 0.2 M HCI
D. 0.1 M CH3COOH plus 0.1 M CH3COONa
E. 0.1 M CH3COOH plus 0.2 M CH3COONa
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On the basis of the information below, a buffer with a pH = 9 can best be made by using

Acid K.
H;PO, 7% 1073 &
H-PO, 8§ x 1078

HPO,2- 5% 10713 ° O
pure NaH,PO,". \'
H,PO, + PO,

H,PO, + HPO,*.
HPO,> + PO,

OOow>

The pH at the equivalence point of a titration may differ from 7.0 due t

the initial concentration of the standard solution.
the indicator used.

the self-ionization of H,0.

the initial pH of the unknown.

. hydrolysis of the salt formed. ?
For which type of titration will the pH be basic theé@a nce point?
Strong acid vs. strong base. x
Strong acid vs. weak base. 0

moow»

Weak acid vs. strong base.
all of the these
none of these

mooOw>

50.00 mL of 0.10 M HNO, (@cid, Ka=4.5 x 10™) is titrated with a 0.10 M KOH solution. After
25.00 mL of the KOH splution 1 ed, the pH in the titration flask will be

A 217

B. 335

C. 241

D. 1.48 4

E. 7.00

A titr, an acid and base to the equivalence point results in a noticeably acidic solution. It is likely
itration involves
a strong acid and a weak base.

B: aweak acid and a strong base.

C. aweak acid and a weak base (where K, equals Kp).

D. astrong acid and a strong base.
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g:alculate the pH at the equivalence point for the titration of 0.20 M HCI with 0.20 M NH3 (K, = 1.8 x 10
).

2.87
4.98 ®
5.12

7.00 ~y
11.12 @

What is the pH at the equivalence point in the titration of 200 mL of 0.10 M HCI with 0.@)H?

mooOw>

A 10

B. 6.0

C. 70

D. 8.0

E. 13.0 ®

What is the pH at the equivalence point in the titration of 100 M HCN (K, = 4.9 x 10™) with
0.10 M NaOH?

A 3.0

B. 60

C. 70 ‘2,
D. 110 ‘\y
E. 120 A\y

Calculate the pH of the solution resu 'ng@e addition of 10.0 mL of 0.10 M NaOH to 50.0 mL of
0.10 M HCN (Ka = 4.9 x 10™) soluti

A. 515
B. 871
C. 585

D. 991
E. 13.0
Methy| red isia,common acid-base indicator. It has a K equal to 6.3 x 10°®. Its un-ionized form is red and
its anionic formi e*low. What color would a methyl red solution have at pH = 7.8?
A e
%
yellow
violet
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30. What mass of sodium fluoride must be added to 250. mL of a 0.100 M HF solution to give a buffer
solution having a pH of 3.50? (Ky(HF) = 7.1 x 10
A. 049¢
B. 1.5¢g °
C. 34g
D. 2.3g '\
E. 075¢g ¢
31. What mass of ammonium nitrate must be added to 350. mL of a 0.150 M solution of ammo ft»éive a
buffer having a pH of 9.00? (Ky(NH;) = 1.8 x 10°)
A. 76¢g
B. 24g
C. 54g
D. 1ig g
E. 3.3g

32.

40.0 ml of an acetic acid of unknown concentration is titrated with
base solution has been added, the pH in the titration fla

0 M NaOH. After 20.0 mL of the
is.5.10. What was the concentration of the

original acetic acid solution? (Ky(CH3COOH) = 1.8 x

A 011 M

B. 0.022M
C. 0.072M
D. 0.050 M
E. 0.015M

33.

25.0 mL of a hydrofluoric acid solut @
20.0 mL of the base solutio

\‘D‘
>

nknown concentration is titrated with 0.200 M NaOH. After

hasBeen ‘added, the pH in the titration flask is 3.00. What was the
concentration of the original h oric acid solution. (Ka(HF) = 7.1 x 10

A. 039M
B. 0.27M
C. 0.16M
D. 2.4M °
E. 0.23M

34.

Yes, because Q > K,
No, because Q < K.
No, because Q = K.
Yes, because Q < K.

COow>

For PhEl = 2.4 x 10™), will a precipitate of PbCl, form when 0.10 L of 3.0 x 10 M Pb(NO3); is
400 mL of 9.0 x 10 M NaCl?
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The solubility of lead(ll) iodide is 0.064 g/100 mL at 20°C. What is the solubility product for lead(Il)

iodide?
A. 11x10°®
B. 3.9x10° °
C. 11x10™
D. 27x10%
3 o
E. 14x10 ,}
The molar solubility of magnesium carbonate is 1.8 x 10 mol/L. What is Ksp for this co ?

mooOw>

1.8 x 10

3.6 x 10™

1.3x 107

3.2x10°® ®
2.8 x 10

The molar solubility of manganese(ll) carbonate is 4.2 x 10° M. What is Ksp for this compound?

A. 42x10°

B. 8.4x10°

C. 3.0x107 (b«
D. 18x10™ \

E. 20x10° x

The molar solubility of tin(11) iodide 4 X mol/L. What is K, for this compound?
A. 84x10°

B. 1.28x10%

C. 42x10°

D. 1.6x10*

E. 2.1x10°

The solubility/6f strontium carbonate is 0.0011 g/100 mL at 20°C. Calculate the K, value for this
compound. P

A

20

B. 1

8
7.5x 10

1.5 x 107
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The molar solubility of lead(11) iodate in water is 4.0 x 10" mol/L. Calculate Ksp for lead(I1) iodate.

1.6 x 107
6.4 x 10
2.6 x 107
40x10°

mooOw>

chromium(l11) fluoride?

®
4.0 x 10 R ¢
The solubility product for chromium(111) fluoride is Ks, = 6.6 x 10", What is the molar S:Em f

A 16x10°M
B. 12x10°M
C. 66x101"M
D. 22x10°M o
E. 16x10°M

The solubility product for barium sulfate is 1.1 x 10™°. Calculate the,molar solubility of barium sulfate.

5.5 x 10" mol/L

1.1 x 10° mol/L

2.1 % 10° mol/L (b«
1.1 x 10 mol/L \

2.2 x 10" mol/L \

The K, for silver(l) phosphate is 1.8 L@culate the molar solubility of silver(l) phosphate.

mooOw>

A. 16x10°M
B. 21x10°M
C. 37x10°M
D. 72x10'M
E. 18x10'M

The solubility’product for calcium phosphate is Kg, = 1.3 x 10%. What is the molar solubility of calcium
phosphate? ®

10° M
6x10°M
6.6 x 10° M

A. 1.3@6
B. % M
) 4
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The K, value for lead(l1) chloride is 2.4 x 10™*. What is the molar solubility of lead(11) chloride?

2.4 x 10 mol/L
6.2 x 102 mol/L
7.7 x 10 mol/L ®
3.9 x 102 mol/L

5 N
6.0 x 10° mol/L R &

Calculate the silver ion concentration in a saturated solution of silver(l) carbonate (Ksp, = ?;M ).

mooOw>

5.0 x 10° M
25x10% M
1.3x10*M
2.0x10%M
8.1x10*M ®

mooOw>>

The K, for silver(l) phosphate is 1.8 x 108, Determine the sil ntration in a saturated solution
of silver(l) phosphate.

1.6 x10° M

2.1x10°M

3.7x10° M (ba
1.1 x 102 M \
48x10°M \

Calculate the silver ion concentrationai a@ed solution of silver(l) sulfate (Ks, = 1.4 x 107).

mooOw>

A. 15x102%M
B. 24x10%M
C. 3.0x10°M
D. 14x10°M
E. none of these

Calculate the €oncentration of chloride ions in a saturated lead(l1) chloride (Ks, = 2.4 x 10™) solution.

@
A 24x10"
B. 4.8 @
c. 3 M
2x 10T M
/ 78x10%°M
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Calculate the concentration of fluoride ions in a saturated barium fluoride (Ksp = 1.7 x 10°®) solution.

A 7.6x10°M

B. 15x10°M

C. 34x10°M P

D. 1.7x10°M /\
E. 34x10°M . &
Which of the following would decrease the Kg, for Pbl,? x

A. Lowering the pH of the solution :‘/

B. Adding a solution of Pb(NO3),
C. Adding a solution of Kl
D. None of these—the K, of a compound is constant at constant temperature.

N&F in order to initiate a

Calculate the minimum concentration of Mg?* that must be added to 0.
precipitate of magnesium fluoride. (For MgF,, Kg, = 6.9 x 107,

A 14x10'M

B. 69x10°M

C. 69x10°M Q

D. 17x10"M (b,

E. 69x10"M

Calculate the minimum concentration of Cr®* th st be added to 0.095 M NaF in order to initiate a

precipitate of chromium(111) fluoride, (For,C o =6.6x10")

A. 0.023M
B. 0.032M

C. 7.7x10°M ‘0
D. 29x10°M

E. 69x10°M

Will a precipitate form (yes or no) when 50.0 mL of 1.2 x 10 M Pb(NOs); are added to 50.0 mL of 2.0 x
10" M Na,SZIf.s0, igentify the precipitate.

A. Yes, theypreeipitate is PbS.
B. Y recipitate is NaNOs.
es, the precipitate is Na,S.
7 the precipitate is Pb(NO3),.
No, a precipitate will not form.
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Will a precipitate of magnesium fluoride form when 300. mL of 1.1 x 10 M MgCl, are added to 500. mL
of 1.2 x 10° M NaF? (K, (MgF2) = 6.9 x 10°%)

A. Yes, Q>Kygp
B. No, Q<K
C. No, Q=K
D. Yes, Q<Kg

Will a preC|p|tate of magnesium fluoride form when 200. mL of 1.9 x 10° M MgCl are a dm 0. mL
of 1.4 x 10% M NaF? (K, (MgF2) = 6.9 x 10°%)

A. Yes, Q>Kyg

B. No, Q<K

C. No, Q=K

D. Yes, Q<Kg o

Will a precipitate (ppt) form when 300. mL of 5.0 x 10° M AgNQ; are ‘added to 200. mL of 2.5 x 107 M
NaBr? Answer yes or no, and identify the precipitate if there is'o

A. Yes, the ppt is AgNOs3(s).
B. Yes, the ppt is AgBr(s).
C. Yes, the pptis NaBr(s). (b’

D. Yes, the ppt is NaNOs(s).
E. No, a precipitate will not form.
Will a precipitate (ppt) form when 20.0 m 10 M Ba(NOs), are added to 80.0 mL of 8.4 x 10™

M Na2C03
A. Yes, the pptis Ba(NO3 ).

B. Yes, the pptis NaN03

C. Yes, the pptis BaC03

D. Yes, the ppt is Na;

E. No, a precipitate willnot-form.

Will a precipitate (ppt) form when 300. mL of 2.0 x 10° M AgNO; are added to 200. mL of 2.5 x 10° M
Nal? Answe or po, and identify the precipitate if there is one.

A. Yes pt'is AgNOs(s).
B. S pt is NaNOs(s).
%the ppt is Nal(s).
, the ppt is AgI(s).
No, a precipitate will not form.
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60. Which response has both answers correct? Will a precipitate form when 250 mL of 0.33 M Na,CrO, are
added to 250 mL of 0.12 M AgNO;? (Ks,(Ag2CrOy) = 1.1 x 10™%) What is the concentration of the silver
ion remaining in solution?

A.  Yes, [Ag]=2.9x10°M. °
B. Yes, [Ag']=0.060 M.

C. Yes, [Ag]=13x10*M. " '\
D. No, [Ag*]=0.060 M.
E. No, [Ag'] = 0.105 M. '\

61. To1.00 L of a0.100 M aqueous solution of benzoic acid (C¢HsCOOH) is added 1,00 mL .0 M HCI.

What is the percentage ionization of the benzoic acid in the resulting solution? [G sHsCOOH) =
6.5 x 107

A. 3.3%

B. 12% ¢

C. 13%

D. 0.52%

E. 0.065%

62. To1.00 L of a 0.100 M aqueous solution of the week ba: ridine (CsHsN) is added 1.00 mL of 14.0 M
NaOH. What fraction of the pyridine molecules in the(ﬁ solution react with water to release

hydroxide ions? [Given: Kyp(CsHsN) = 1.7 x 10'\
A. 12x107 \

B. 4.1x10°

C. 014 0
D. 24x10%
E. 13x10°

of Pbm a solution made by adding 5.00 g of lead(ll) iodide to 500. mL of

‘v 9 x 10°]

63. Find the concentration
0.150 M KI. [For Pbly,

3.04 x 10* M
154 x 107, M
6.18 x 1 L

mooOw>

15 4
f( M
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Find the concentration of calcium ions in a solution made by adding 3.50 g of calcium fluoride to 750. mL
of 0.125 M NaF. [For CaF,, Kg, = 3.95 x 10™%.]

A. 3.16x100Mm

B. 253x10°M ®

C. 429x10*M

D. 6.32x10™M 0 ’\
E. 215x10*M

A saturated sodium carbonate solution at 0°C contains 7.1 g of dissolved sodium carbon@%& mL of
solution. The solubility product constant for sodium carbonate at this temperatures

A 12
B. 0.30.

C. 3.0x10* °
D. 0.90.

E. 12x10%

A saturated sodium carbonate solution at 100°C contains 45.5 g of dissolved sodium carbonate per 100.
mL of solution. The solubility product constant for sodWate at this temperature is

A. T79.0.
B. 0.316.
C. 0.0790.
D. 36.8.
E. 316.
What volume of 0.0500 M sodium h ide should be added to 250. mL of 0.100 M HCOOH to obtain a
solution with a pH of 4.50? [Ka( =1.7x10%
A. 540 mL %
B. 420 mL
C. 80.mL
D. 340mL
E. 500.m
e
What volume 00,200 M potassium hydroxide should be added to 300. mL of 0.150 M propanoic acid
(CszC(@O obtain a solution with a pH of 5.25? [K4(C;HsCOOH) = 1.34 x 107]
L

210mL

160mL
DI 65mL
E. 13mL
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What is the effective pH range for a sodium acetate/acetic acid buffer? (For CH;COOH, K.= 1.8 x 10®)

@

Calculate the pH of a solution that is 0.15 M CH3;COOH and 0.75 M CH3COONa. 0&

What is the optimum pH of a sodium formate/formic acid buffer? (For formic acid, K, = 1.7 x 10
®

Describe how to make a sodium formate (HCOONa)/f?m id (HCOOH,) buffer that has a pH of 4.77.

Write an equation showing the net r@\hat occurs when a strong acid is added to a CO3?/HCO3

buffer solution (for carbonic% 2x 107 Ky =24 x10®).

Write an equ sh@wing the net reaction that occurs when a strong base is added to a CO3?/HCO5’
buffer sob( carbonic acid, Ku = 4.2 x 107, Ky = 2.4 x 10).

&

www.kau.edu.sa/aasiri2




75.

76.

77.

78.

79.

80

NS #2008 [PROBLEM SET FROM R. CHANG TEST BANK]

Calculate the percent ionization of formic acid in a 0.010 M HCOOH solution. (K, = 1.7 x 10

Calculate the percent ionization of formic acid in a solution that is 0.010 M HCOOH and OR)OSQ
HCOONa and compare your answer to the percent ionization you would calculate if the soditim, formate
were not present. Explain the difference, if any. (Ka = 1.7 x 10

®
Calculate the percent ionization of formic acid in a solution that is 0.01 COOH and 0.050 M

HCOONa. (K, =1.7 x 10

What molar ratio of benzoate ion to benzoic a md be required to prepare a buffer with a pH of 5.20?
(Ka(CgHsCOOH) = 6.5 x 10°) 0

O

Write a net ionic equati reaction that occurs when a small amount of hydrochloric acid is added
to a buffer solution containing NH,Cl and NH3 .

O

te t ionic equation for the reaction occurring when a small amount of sodium hydroxide solution is
ded to a buffer solution containing NH,Cl and NHs.
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Write a net ionic equation for the reaction that occurs when a small amount of nitric acid is added to a
NaNO,/HNO; buffer.

@

.Y
Write a net ionic equation for the reaction occurring when a small amount of sodium hydrox?éfded to
a NaNO,/HNO;, buffer.

®
Calculate the pH at the equivalence point for the titration of 0.25 M C with 0.25 M NaOH. (For

CH3COOH, K,;= 1.8 x 107)

Calculate the pH at the equivalence point for t %@n of 0.22 M HCN with 0.22 M NaOH. (K, = 4.9 x
10 for HCN.) 0

O

Bromothymol blue is a acid-base indicator. It has a K equal to 1.6 x 10", Its un-ionized form is
yellow and its conjugate Base is blue. What color would a solution have at pH = 5.8?

O

cribe;how to prepare 500. mL of a cyanic acid (HCNO)/sodium cyanate (NaCNO) buffer having a pH
4.80."(Ko(HCNO) = 2.0 x 107

www.kau.edu.sa/aasiri2




87.

88.

89.

90.

91.

NS #2008 [PROBLEM SET FROM R. CHANG TEST BANK]

Solid sodium iodide is slowly added to a solution that is 0.0050 M Pb** and 0.0050 M Ag®.
(Kep (PDI2) = 1.4 x 10%; K¢y (Agl) = 8.3 x 10)

What compound will precipitate first?

.&
Solid sodium iodide is slowly added to a solution that is 0.0050 M Pb?* and 0.0050 M Ag@
(Ksp (Pblz) = 1.4 x 10°%; Ky (Agl) = 8.3 x 10)

Calculate the Ag” concentration when Pbl; just begins to precipitate.

Solid sodium iodide is slowly added to a solution that i 0 Pb* and 0.0050 M Ag".
(Ksp (Pbl2) = 1.4 x 10°%; Ky (Agl) = 8.3 x 10™) (b

What percent of Ag* remains in solution at t@

The K, of CaF, is 4 x 10'11mme maximum concentration of Ca** possible in a 0.10 M NaF
solution?

50m NHs is added to 500. mL of 0.050 M AgNO3. What concentration of silver ion will exist
rguilibrium is established? (Ks for Ag(NHs),* = 1.5 x 10")
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Will a precipitate of AgCI form when 0.050 mol NaClI(s) and 0.050 mol AgNO3(s) are dissolved in 500.
mL of 3.0 M NH5? (K for Ag(NH3)," = 1.5 x 10"; K¢,(AgCl) = 1.6 x 1079

solution is also made to be 0.001 M in Fe**? (For Fe(OH)s, K, = 6.8 x 10°%.)

)
. O
Will Fe(OH); precipitate from a buffer solution that is 0.60 M CH3;COOH and 0.10 M CHiM 7 If the

®
The concentration of Mg?®* in seawater is 5.0 x 10 M. What hydgoxide\coWpéntration is needed to remove
90% of the Mg®* by precipitation? (For Mg(OH)a, Ks, = 1.2 x 70

Ammonium chloride solutions are slightly a@@y are better solvents than water for insoluble

substances such as Ca(OH),. Identify two redgtions'that, added together, give the overall reaction below.
Then determine K for the overall reagti

K, for Ca(OH), is 4.0 x 108 K, for is"1.8 x 10>,
p

Ca(OH)s(s) + 2NH," (N;)Ca *(aq) + 2NHa(aq) + 2H;0

o
Calculate t? equilibrium constant K, for the following overall reaction.

(For Ag ="1.6 x 10™; for Ag(CN)z, K¢ = 1.0 x 10%)

AgEI(s) + 2CN'(aq) = Ag(CN)2'(aq) + CI'(aq)
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97. Calculate the equilibrium constant K for the net reaction shown below.
(For Agl, Kg, = 8.3 x 10™; for Ag(NHa),", K¢ = 1.5 x 10".)

Agl(s) + 2NHs(aq) <= Ag(NH3);"(aq) + I'(aq)

.&
98. The solubility of Ba(NOs); is 130.5 g/L at 0°C. How many moles of dissolved sal res:: in4.0Lofa
saturated solution of Ba(NOs), at 0°C?

99. A sample of rainwater collected near a lead smelter is analyzed for a§d content. Experiments show that a
100. mL sample of the rainwater is neutralized by 22.4 millitets of 0.0122 M NaOH. Assuming that the
acid present is sulfurous acid, which resulted from the reaction of SO, with water, what is the molarity of

acid in the rainwater? \(/b’

100. A wildlife biologist is interested in t he pH of the water in a lake. He obtains a 200. mL sample of
the water and titrates this sa .050 M NaOH solution. Neutralization of the lake water requires
40. mL of the NaOH solution.

Estimate the pH of the |

&O
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101. A wildlife biologist is interested in testing the pH of the water in a lake. He obtains a 200. mL sample of
the water and titrates this sample with a .050 M NaOH solution. Neutralization of the lake water requires
40. mL of the NaOH solution.

Is the lake acidic, basic, or neutral? °

. CY
%\

102. A wildlife biologist is interested in testing the pH of the water in a lake. He obtain L sample of
the water and titrates this sample with a .050 M NaOH solution. Neutralization of thé lake water requires
40. mL of the NaOH solution?

If the size of the lake can be described as 1.1 km long by 2.3 km wide, hasfa depth of 10. m, estimate
how many moles of acid are present in the lake water.

and AuCl are 1.9 x 107, 1.8 x 10™°, and 2.0 x 10:3, réspectively. Which compound will precipitate first?

0* @UNOQ, is added to 50.0 mL of 4.0 M NaCN. The formation constant of
s 100 x 10°. What is the copper(l) ion concentration in this system at

103. NaCl is added slowly to a solution that is 0.0@& Ag’, and Au”. The Kg's for CuCl, AgCl,

104. A 50.0 mL sample of 2.
the complex ion Cu(CN
equilibrium?

&O
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105. How many moles of NaF must be dissolved in 1.00 liter of a saturated solution of PbF, at 25°C to reduce
the [Pb*] to 1.0 x 10°° M? (K, of PbF at 25 °C = 4.0 x 10°%)

@

.S

106. At 25°C, the base ionization constant for NHs is 1.8 x 10°. Determine the hydroxide ion concentration in a
0.150 M solution of ammonia at 25°C. é

®
107. At 25°C, the base ionization constant for NHs is 1.8 x 10”°. Determine the pH of a solution prepared by
adding 0.0500 mol of solid ammonium chloride to 100. mL of 0. mmonia.

108. At 25°C, the base ionization constant for NH&IO Determine the percentage ionization of a 0.150

M solution of ammonia at 25°C.

O

109. At 25°C, the base ionizatiori constant for NHs is 1.8 x 107°. If 0.0800 mole of solid magnesium chloride is
dissolved in a solution prepared by adding 0.0500 mol of solid ammonium chloride to 100. mL of 0.150 M
ammonia, will'a precipitate of magnesium hydroxide form? [Assume the volume of the solution is

unchanged. solupility product constant for magnesium hydroxide is 1.5 x 10™.]

110. The percent ionization of a weak acid HA is greater in a solution containing the salt NaA than itisin a
solution of the weak acid only.

True False
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111. A mixture made from 10 mL of 1 M HCI and 20 mL of 1 M CH3;COONa would be classified as a buffer
solution.

True False

112. All indicators are weak acids that are one color in acidic solution and another color in basic squtiBrN

True False o &

113. For any conjugate acid-base pair, it is true that K, = KiK. /’:
True False

114. The pH of a solution that is 0.20 M CH3COOH and 0.20 M CH3COONa should be higher than the pH of a
0.20 M CH3COOH solution.

&
True False

w
\‘D‘
>

O

&O
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Chapter 16 Acid-Base Equilibria and Solubility Equilibria Key

o
LA " O
2.A ;\
3.C %
4c
5.A
6.C
7E

8.C

- >
\\‘b'

13.C

14B 0
15.A b

16.E @

178

18.C ?

19.A

20.C & P

21E

25.C
26.C

27.D
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28.B

29.D
30.D

31LA
32.C

33.A @ O
34.B 'x

35.A %

36.D
37.D
38.A
39.C

40.C

41.B

43.A @'
44.C \\
45.D

46.8 0

4TE

48.C Q

49.E

50.8

51.D

52.E ®

53.C O

54.A &

5

56.A

57.8

58.C

59.D
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60.A
61.D
62.A

63.C

64.B

65.A @ \/
66.E ’\

67.B %

68.C

69.3.7-5.7

70.5.44

71.3.77

72.Prepare a solution having a molar ratio of 10.0 mol HCOONa to 1.0 mol HCOOH.
73.CO5" " H" — HCOy and HCO; + H* — H,CO;

74.HCO3 + OH — CO3” + H,0 Q
75.13% (b
76.3.4%; the addition of formate suppresses the ionization of form id by'shifting the ionization equilibrium towards the un-ionized acid.
77.0.34%

78.10.3

79.H* + NH; > NH,*

80.0H + NH," — NH; + H,0 Q

81.H* + NO, — HNO,

82.0H" + HNO, —» NO; + H,0O

83.8.92

84.11.18

85.Yellow

nts of the two compounds equal to a molar ratio of 12.6 mol NaCNO to 1.0 mol HCNO in enough water to yield 500. mL of

88.5.0x 10 M
89.1.0 x 10° %

90.4 x 10° M
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91.84x10%M
92.Yes
93.Yes

94.4.9 x 10°M

95. Ca(OH),(s) =5 Ca?*(aq) + 20H (aq)

2NH,*(aq) + 20H(aq) == 2NHs(aq) + 2H,0
K. =120

96.1.6 x 10"
97.1.2x10°
98.2.0 moles
99.1.37 x 10° M
100.2

101.acidic
102.2.5 x 108 mol
103.AuCl
104.1.3 x 10% M
105.0.20 mol
106.1.6 x 10° M
107.8.73

108.1.1%

109.Yes @

110.FALSE

111.TRUE

112.FALSE

113.FALSE L4

,&O

114.TRUE




