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Review Problems for Exam 2 
This review sheet contains problems to help you prepare for the second hour exam. Solutions to these problems are available on the 
course web site. In writing the exam, we assume you have done these problems and understand the solutions. However, this review 
sheet is not comprehensive. You should also review the assigned homework problems and lecture notes. 
  
Please use Table 10.2 of the textbook to obtain the ionization constants of the weak acids. 
 

1)  

a) If the piston is pushed downwards, decreasing the volume, what happens to the amount of starch that is bound to I2,  
(I2-starch(aq))? (explain your answer) 

b) If starch is added to the solution, what happens to the partial pressure of I2(g)? (explain your answer) 

 
2) In laboratory 2, we worked with the following reaction, 
 

Co(H2O)6 +2 (aq)  +  4 Cl-  (aq)  ��    CoCl4
-2 (aq)   + 6 H2O  

 

a) If you add NaCl to the solution, what happens to the concentration of Co(H2O)6 +2 (aq)?  

b) *If you add Co(H2O)6Br2 to the solution, what happens to the above reaction? (Note that Br- floats off in solution and becomes 
a spectator ion.) 

c) *For which of the following two mixtures would you expect to find a higher concentration of CoCl4
-2 (aq)? 

  Solution A:   1M Co(NO3)2 +  1M [Co(H2O)6]Cl2  
Solution B: 2M Co(NO3)2  + 2M NaCl 

[Assume that NO3
- and Na+ are spectator ions (they keep the solution electrically neutral, but otherwise do not participate in 

the equilibrium), and that the only reaction that occurs is that shown above.] 

  a) solution A b) solution B c) they will both be equal 

 
3) Seashells are mostly solid calcium carbonate, which reacts with H30+ according to the equation 
 

   CaCO3(s) + H3O+
(aq)   ��   Ca+2

(aq) + HCO3
-
(aq) + H2O(l) 

If the extent of autoionization (i.e. 2 H20 --> H3O+ + OH-) of water increases at higher pressure, will seashells dissolve more 
rapidly near the surface or at great depths? (Explain.) 

4) Consider the following reaction: 
   PCl3(g) + Cl2(g)    ��    PCl5(g)     ∆H < 0 
a) increasing the temperature from 300oC to 500oC, while holding the pressure at 1 atm, causes: 
  a) an increase in the number of moles of PCl5 

H2O 

I2(g)

I2(aq)
starch(aq) starchI2(aq)

Consider a piston containing a solution of starch and iodine in water. The iodine in 
the water is in equilibrium with iodine vapor: 
 I2(g)  �� I2(aq) 
Also, the iodine can bind to the starch in the solution, 
 I2(aq) + starch(aq)�� I2-starch(aq) 
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  b) a decrease in the number of moles of  PCl5 
  c) no change 
b) decreasing the volume of the container such that the pressure increases, while keeping the temperature constant at 300oC causes 
  a) an increase in the number of moles of  PCl5 
  b) a decrease in the number of moles of  PCl5 
  c) no change 

5) A mixture of the three gases NO, Cl2, and NOCl, is originally at equilibrium. 
    2 NOCl(g) ��   2 NO + Cl2(g) 
The pressure is suddenly decreased by doubling the volume of the container at constant temperature. When the system returns to 
equilibrium, 
  a) the number of moles of NOCl will have decreased 
  c) the number of moles of NOCl will have increased 

 

6) What volume of 0.020M NaOH must be added to 100ml of 0.10M HCl to obtain a solution with a pH of 2? 

7) *The following solutions are mixed together:  
  50ml of 0.1M NaOH 
  100ml of 0.05M HCl 
  20ml of 0.2M KOH, 
  75ml of 0.05M HNO3.  
What is the pH of the resulting solution? 

8) Use the following four aqueous species to write an acid-base reaction with K>1. (An acid-base reaction is one that involves the 
exchange of a proton. Your reaction will involve all four species.) 
  NO2

-
(aq) , F

-
(aq) , HF(aq) , HNO2(aq) 

9) Nitrous acid, HNO2, is a weak acid with a pKa of 3.34: 
   HNO2 (aq) ��  H+ (aq) + NO2

- (aq)    
a) What is the pH of a 0.15M solution of HNO2? 
b) What is the pH of a 0.15M solution of NaNO2? 
c) What is the pH of the solution resulting from mixing 50ml of 1.20M NaNO2 with 50ml of 0.40M HCl (HCl is a strong acid)? 
d) You make 100ml of a buffer solution that is 0.5M in HNO2 and 0.5M in NaNO2. 
       What is the pH of this buffer solution?  
       What is the pH of the buffer solution after addition of 10ml of 1M HCl? 
  What is the pH of the buffer solution after addition of 10ml of 1M NaOH? 
e) You want to make a buffer solution with a pH=3.6, and [HNO2]+[NO2

-]=1M. What concentrations of [HNO2] and [NO2
-] do 

you want? 

10) Consider the following three solutions:  
   Solution A :  0.1M  NaC6H5COO 
  Solution B:  0.1M NaNO2 
  Solution C: 0.1M NaCN. 
Which of the solutions (A, B, or C) has the higher pH? (You don’t need to do explicit calculations.) 

11) Hypobromous acid, HBrO, is a weak acid that ionizes according to the reaction, 
   HBrO (aq)  ��   H+ (aq)  +  BrO-(aq)    K=2.5x10-9 

Consider the titration of 50ml of a 1.0M solution of HBrO with 1.0M NaOH 
a) Calculate the pH of the solution before any NaOH is added. 
b) Calculate the pH after 25 ml of the NaOH has been added. 
c) Calculate the pH after 50 ml of the NaOH has been added. 
d) Calculate the pH after 100ml of NaOH have been added. 

12) Consider the titration of 50ml of 0.1M hypochlorous acid (HClO) with 0.1M NaOH. 

  HClO  ��  H+ + ClO-      Ka=3.0x10-8 
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e) Calculate the pH of the solution before any NaOH is added. 
f) Calculate the pH after 25 ml of the NaOH has been added. 
g) Calculate the pH after 50 ml of the NaOH has been added. 
h) Calculate the pH after 100ml of NaOH have been added. 

13) The figure shows two titration curves. In both cases 100ml of a 0.1M solution of an acid is being titrated with a solution of NaOH. 
a) Which acid has the larger Ka, the one giving rise to the solid line, or the one giving rise to the dotted line? (explain)  

b) What is the concentration of the NaOH solution (pick one)? 
 0.01M  0.02M  0.05M  0.1M  0.2M  0.5M  1M 

14) Consider a weak acid, HA, with pKa = 3. You make a solution in which [HA] = 1M and [A-] = 0.1M. You add a small amount 
(less than 0.001M) of an indicator, HIn. Hin is a weak acid with pKa = 4. What is the ratio of [In-]/[HIn] in the resulting solution? 

15)  Consider a solution containing CN-(aq) , F
-
(aq) , HF(aq) , HCN(aq). Which of the following is necessarily true, 

  ([F-] / [HF])   >  ([ CN-] / [HCN])    __________  
  ([F-] / [HF])  <   ([ CN-] / [HCN])    __________  
 

16)  Consider a solution of sodium acetate (NaAc). If you add NaOH, which of the following is true 

 _____ [Ac-]  increases 
 _____ [Ac-]  decreases 
 _____ [Ac-]  remains the same 

pH

volume of NaOH
0 100ml50ml


