Chemistry 112-2007
Practice Exam #3

Answers

9.

Write the equilibrium expression for the following reactions:
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b. PbCl2(s) ==== Pb2+(aq) + 2 Cl-(aq)


K = [Pb2+][Cl-]2
10.

Consider the concentration-time plot shown below and answer the questions given.
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a. Does the reaction proceed in the forward or in the reverse direction?

Notice that Fe3+ increases in concentration. So, the reaction goes in the reverse direction in this example.
b. At which point in time, A, B, or C, is the rate of the reaction fastest?

A—the slopes are steepest there.
c. At which point in time is the system at equilibrium?
C—the concentrations have stopped changing then.
d. True or False: at time C, the reaction has stopped and no more reacting is happening.

False. The forward and reverse reactions continue, but at the same rates.
11.

Consider the following concentration-time graph. What is the value of the equilibrium constant for the reaction shown?
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12.

Consider the following concentration-time curve.
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If, following reaching the equilibrium shown, some additional B is added to the solution, what will happen to the concentration of:


[A]?
decrease
[C]?
increase
[D]? increase
13.
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Construct an ICE table:

N2O4   ======   2  NO2
I
0.680


0

C           -x


+2x

E
0.307


2x

We know the value of x from how much the [N2O4] decreases (0.680 – 0.307 = 0.373).

We therefore know the value of [NO2] = 2x = 2(0.373) = 0.746
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14.

Consider the following reversible reaction:

[image: image9.png]HyCOs(an) + CHyCOL (an) ==
CHyCOzH(@a) + HCOy (ac)




a. Identify the acid and the base.


H2CO3 = acid

CH3CO2- = base

b. Identify the two conjugate acid-base pairs.


CH3CO2H/CH3CO2-

and 
H2CO3/HCO3-
15.

What is the pH of a 2.45 x 10-3 M solution of HNO3?


This is a strong acid, so [H3O+] = [acid] = 2.45 x 10-3 M

pH = -log[H3O+] = -log(2.45 x 10-3) = 2.61
16. 

What is the pH of a 2.45 x 10-3 M solution of Ca(OH)2?

This is a strong base, so it donates all its OH- ions to solution, but there are two of them.

[OH-] = 2 x [Ca(OH)2] = 4.90 x 10-3 M

pOH= -log[OH-] = -log(4.90 x 10-3) = 2.31


pH = 14.00 – pOH = 11.69

17.
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HClO
+   H2O ====   H3O+   +    ClO-
I
0.54


    0

0

C
-x


   +x

+x

E
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    x
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[H3O+] = x = 1.37 x 10-4 M

pH = -log(1.37 x 10-4) = 3.86

18.
We have an acid for which we do not know the Ka value. A 0.100 M solution of this acid has a pH of 2.45. What is Ka of the acid?

Construct an ICE table:


HA  +   H2O  ======   H3O+   +    A-
I
0.100


     0

0

C
-x


     +x

+x

E
0.100 – x

      x

x

We know that the final pH is 2.45, so we can calculate the value of [H3O+] at equilibrium, which is equal to the value of x.


[H3O+] = 10-pH = 10-2.45 = 3.55 x 10-3 M


[A-] = x = 3.55 x 10-3 M


[HA] = 0.100 - 3.55 x 10-3 = 0.0965 M
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19.

What is the pH of a solution that has [HClO] = 0.15 M and [OCl-] = 0.45 M?

You must use an ICE table. No ICE, no credit.

20.

Which of the following will result in a buffer solution?


a. Mixing 0.1 mol NH3 and 0.1 mol NH4Cl
yes

b. Mixing 0.2 mol NH3 and 0.1 mol NH4Cl
yes

c. Mixing 0.1 mol  NH3 + 0.1 mol  NaOH
no


d. Mixing  0.1 mol HCN + 0.1 mol CH3COOH
no


e. Mixing 0.2 mol NH3 + 0.1 mol HCl    







yes, this reacts to make a buffer; the







  HCl reacts to convert half the NH3 to NH4+
21.

You have a buffer solution that contains NH3 and NH4+. 

a. Write the reaction that keeps the pH from increasing much when excess strong base is added.


The strong base will react with the buffer’s weak acid:


OH- + NH4+  ( H2O + NH3
b. Write the reaction that keeps the pH from decreasing much when excess strong acid is added.


The strong acid will react with the buffer’s weak base:



H+ + NH3 ( NH4+
22.
You have 1.00 liters of a buffer solution that contains [CH3CO2H] = 0.23 M and [NaCH3CO2] = 0.12 M.

a. What is the pH of the buffer solution?

b. What is the pH if 12 mL of 1.00 M HCl is added to the solution?

23.

What is the solubility of CaF2, in mol/L?


CaF2(s) =====    
Ca2+  +   
2 F-
I



0

0



C



+x

+2x

E



x

2x


Ksp  = x(2x)2; look up Ksp and solve for x.


5.3 x 10-11 = 4x3; x = (5.3 x 10-11/4)1/3 = 3.4 x 10-4 mol/L
24.

What is the solubility of CaF2 in a 0.25 M solution of NaF?

This is a common ion effect example.


CaF2(s) =====    
Ca2+  +   
2 F-
I



0

0.25



C



+x

+2x

E



x

0.25 +2x

Assume that 0.25 + 2x ~ 0.25;

5.3 x 10-11 = x(0.25)2
x = 8.5 x 10-10 mol/L
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