Chem 1412 – Practice Exam 2(Chapters 15,16&17)
Compound Ksp Compound Ksp 

AgCl 1.8 x 10–10               Ag2CrO4 9 x 10–12          PbSO4 1.8 x 10–8     

CaF2 4.0 x 10–11               Mg(OH)2 1.5 x 10–11       BaSO4 1.1 x 10–10
1. Which answer best describes what happens when 750 mL of 4.00 x 10-3 M Ce(NO3)3 is added to 300.0 mL of 2.00 x 10-2 M KIO3? Ksp = 1.9 x 10-10 for Ce(IO3)3. 

(A) Qsp = 5.3 x 10-10; precipitate will not form                (B) Qsp = 1.6 x 10-5; precipitate will not form 

(C) Qsp = 5.3 x 10-10; precipitate will form                       (D) Qsp = 1.6 x 10-5; precipitate will form 

(E) Qsp = 8.0 x 10-5; precipitate will form 

2. What is [OH–] in a saturated solution of Mg(OH)2 where [Mg2+] = 1.5 x 10–5 M? 

      (A) 2.2 x 10–10 M         (B) 5.0 x 10–4 M            (C) 3.0 x 10–5 M         (D) 1.0 x 10–3 M 

3. What is the molar concentration of silver ion in a solution containing 1.3 x 10–4 M CrO42–, saturated with Ag2CrO4? 

(A) 1.3 x 10–16        (B) 2.6 x 10–4         (C) 7 x 10–16         (D) 7 x 10–3           (E) 9 x 10–12 
4.
The solubility of strontium carbonate is 0.0011 g/100 mL at 20oC. Calculate the Ksp value for this compound. 

A.
7.5 ( 10-5 

B.
1.5 ( 10-4 

C.
5.6 ( 10-9 

D.
7.5 ( 10-6 

E.
1.5 ( 10-3 

5.
The Ksp value for lead(II) chloride is 2.4 ( 10-4. What is the molar solubility of lead(II) chloride?  

A.
2.4 ( 10-4 mol/L 

B.
6.2 ( 10-2 mol/L 

C.
7.7 ( 10-3 mol/L 

D.
3.9 ( 10-2 mol/L 

          E.     6.0 ( 10-5 mol/L
6.
Will a precipitate of magnesium fluoride form when 300. mL of 1.1 ( 10-3 M MgCl2 are added to 500. mL of 1.2 ( 10-3 M NaF? (Ksp (MgF2) = 6.9 ( 10-9) 

A.
Yes, Q > Ksp
B.
No, Q < Ksp
C.
No, Q = Ksp
D.
Yes, Q < Ksp
E.
No, a precipitate will not form.

7.
Calculate the concentration of chloride ions in a saturated lead(II) chloride (Ksp = 2.4 ( 10-4) solution.  
A.
2.4 ( 10-4 M 

B.
4.8 ( 10-4 M 

C.
3.9 ( 10-2 M 

D.
1.2 ( 10-1 M 

E.
7.8 ( 10-2 M 

8.
The molar solubility of manganese(II) carbonate is 4.2 ( 10-6 M. What is Ksp for this compound?  

A.
4.2 ( 10-6 

B.
8.4 ( 10-6 

C.
3.0 ( 10-16 

D.
1.8 ( 10-11 

E.
2.0 ( 10-3 

9.
Will a precipitate (ppt) form when 300. mL of 5.0 ( 10-5 M AgNO3 are added to 200. mL of 2.5 ( 10-7 M NaBr? Answer yes or no, and identify the precipitate if there is one. 

A.
Yes, the ppt is AgNO3(s).

B.
Yes, the ppt is AgBr(s).

C.
Yes, the ppt is NaBr(s).

D.
Yes, the ppt is NaNO3(s).

E.
No, a precipitate will not form.
10.
The molar solubility of magnesium carbonate is 1.8 ( 10-4 mol/L. What is Ksp for this compound?  

A.
1.8 ( 10-4 

B.
3.6 ( 10-4 

C.
1.3 ( 10-7 

D.
3.2 ( 10-8 

E.
2.8 ( 10-14 

11. What is the Ksp of Mg3(PO4)2 in water at 25 °C if its molar solubility is 8.6 x 10-6? 

(A) 4.7 x 10-26             (B) 5.1 x 10-24       (C) 8.0 x 10-8            (D) 8.6 x 10-7          (E) 7.4 x 10-11 
12. The solubility of silver acetate, AgC2H3O2, is 1.02 g per 100 mL. What is the Ksp? 

    (A) 3.7 x 10–5         (B) 2.8 x 10–4         (C) 1.0 x 10–4            (D) 3.7 x 10–3 
13.
Acid strength decreases in the series HI > HSO4- > HF > HCN. Which of these anions is the weakest base? 

A.
I-
B.
SO42-
C.
F-
D.
CN-
14.
Which of these acids is the strongest? 

A.
H2SeO3
B.
H2TeO3
C.
H2SO3
15.
Arrange the acids HOCl, HClO3, and HClO2 in order of increasing acid strength. 

A.
HOCl < HClO3 < HClO2
B.
HOCl < HClO2 < HClO3
C.
HClO2 < HOCl < HClO3
D.
HClO3 < HOCl < HClO2
E.
HClO3 < HClO2 < HOCl
16.
Which one of these equations represents the reaction of a weak acid with a strong base? 

A.
H+(aq) + OH-(aq) ( H2O(aq)

B.
H+(aq) + CH3NH2(aq) ( CH3NH3+(aq)

C.
OH-(aq) + HCN(aq) ( H2O(aq) + CN-(aq)

D.
HCN(aq) + CH3NH2(aq) ( CH3NH3+(aq) + CN-(aq)

17.
Predict the direction in which the equilibrium will lie for the reaction
        H2CO3 + F-  
[image: image4.png]Ir



 HCO3- + HF.

        Ka1( H2CO3) = 4.2 ( 10-7; Ka(HF) = 7.1 ( 10-4  

A.
to the right 

B.
to the left 

C.
in the middle 

18.
In the reaction HSO4-(aq) + OH-(aq)  
[image: image2] SO42-(aq) + H2O(l), the conjugate acid-base pairs are
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A.
Row 1

B.
Row 2

C.
Row 3

D.
Row 4

E.
Row 5

19.
The OH- concentration in a 2.5 ( 10-3 M Ba(OH)2 solution is 

A.
4.0 ( 10-12 M.

B.
2.5 ( 10-3 M.

C.
5.0 ( 10-3 M.

D.
1.2 ( 10-2 M.

E.
0.025 M.

20.
Calculate the H+ ion concentration in a 8.8 ( 10-4 M Ca(OH)2 solution. 

A.
8.8 ( 10-4 M

B.
1.8 ( 10-3 M

C.
2.2 ( 10-11 M

D.
1.1 ( 10-11 M

E.
5.7 ( 10-12 M

21.
A 0.14 M HNO2 solution is 5.7% ionized. Calculate the H+ ion concentration. 

A.
8.0 ( 10-3 M

B.
0.057 M

C.
0.13 M

D.
0.14 M

E.
0.80 M

22.
Determine the pH of a KOH solution made by mixing 0.251 g KOH with enough water to make 1.00 ( 102 mL of solution. 

A.
1.35

B.
2.35

C.
7.00

D.
11.65

E.
12.65

23.
What is the pH of 10.0 mL of 0.0020 M HCl? 

A.
0.70

B.
2.70

C.
3.70

D.
5.70

E.
10.0

 24.
Which one of the following is a buffer solution? 

A.
0.40 M HCN and 0.10 KCN

B.
0.20 M CH3COOH

C.
1.0 M HNO3 and 1.0 M NaNO3
D.
0.10 M KCN

E.
0.50 M HCl and 0.10 NaCl

25.
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 1.0 liter of solution. [Ka(HCNO) = 2.0 ( 10-4] 

A.
0.97

B.
3.10

C.
4.40

D.
3.70

E.
4.30

26.
What is the net ionic equation for the reaction that occurs when small amounts of hydrochloric acid are added to a HOCl/NaOCl buffer solution? 


A.
H+ + H2O ( H3O+
B.
H+ + OCl- ( HOCl

C.
HOCl ( H+ + OCl-
D.
H+ + HOCl ( H2OCl+
E.
HCl + HOCl ( H2O + Cl2
27.
The pH of a certain solution is 3.0. How many H+(aq) ions are there in 1.0 L of the solution? 

A.
0.001 ions

B.
1,000 ions

C.
6. ( 1020 ions

D.
3 ions

E.
6. ( 1026 ions

28.
The pH of coffee is approximately 5.0. How many times greater is the [H3O+] in coffee than in tap water having a pH of 8.0? 

A.
0.62

B.
1.6

C.
30

D.
1,000

E.
1.0 ( 104
29.
An aqueous solution of KCl would be 

A.
neutral.

B.
basic.

C.
acidic.

30.
Calculate the pH of a 0.021 M NaCN solution. [Ka(HCN) = 4.9 ( 10-10] 

A.
1.68

B.
3.18

C.
5.49

D.
7.00

E.
10.82

PART II SHOW YOUR WORK

1.  Given calcium hydroxide, Ca (OH)2 .  
 a)   What is the molar solubility?  ( Ksp = 5.5x10-6) 
 b)   What is the pH of this solution?
2. Calculate the pH of a solution of 0.15 M hypobromous acid, HBrO. Ka for HBrO is 2.1X10–9.

3. What is the pH of a solution that is 0.10 M in HClO and 0.25 M in NaClO?


Ka for HClO is 3.0 X 10–8.

4. Calculate the pH of a buffer solution that contains 0.25 M benzoic acid (C6H5CO2H) and 0.15 M sodium benzoate (C6H5COONa). [Ka = 6.5 ( 10-5 for benzoic acid]

5. A solution is made up of 0.2M NaCH3COO and 0.1M CH3COOH. 

 A) Write the net ionic equation that represents the reaction of this solution with a strong acid.

B) Write the net ionic equation that represents the reaction of this solution with a strong base.

C) Calculate the pH of this solution.

6. What mass of sodium fluoride must be added to 250 mL of a 0.100M HFsolution to give a buffer solution having a pH of 3.50? (Ka HF = 7.1 x 10-4) Hint: Henderson Hasselbalch equation)

7. Find the pH of a 0.135M aqueous solution of hypobromous acid (HOBr), for which Ka = 2.06 x 10-9
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