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Exam 2  Chemistry 142, Spring 2005      April 7th, 2005 
 
Part 1.  Answer 7 of the following 8 multiple choic e questions.   If you answer more than 8 cross 
out the one you wish not to be graded, otherwise on ly the first 8 will be graded.  4 points each. 
 
1. The magnitude of Kw indicates that __________. 

 A) water autoionizes very slowly 

 B) water autoionizes very quickly 

 C) water autoionizes only to a very small extent 

 D) the autoionization of water is exothermic 

 E) the autoionization of water is endothermic 

 

 

2. In a spontaneous process, __________. 

 A) the reverse process is also spontaneous 

 B) the path between reactants and products is reversible 

 C) the path between reactants and products is irreversible 

 D) forward and reverse processes occur at the same rate 

 E) the reverse process occurs at a higher rate than the forward process 

 

 

3. Which of the following acids will be the strongest? 

 A) H2SO4 

 B) HSO4
− 

 C) H2SO3 

 D) H2SeO4 

 E) HSO3
− 

 

 

4.  The pH of a solution prepared by mixing 45 mL of 0.183 M KOH and 65 mL of 0.145 M HCl is 

__________. 

 A) 1.31 

 B) 2.92 

 C) 0.74 

 D) 1.97 

E) 70.145 
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5. Let the solubility of PbF2(s) in pure water be s, then, ______________. 

 A) Ksp = s3 

 B) Ksp = 2s2 

 C) Ksp = 4s3 

 D) Ksp = s + 4s2 

E) Ksp = 8s3  

 

 

6. Of the substances below, __________ will decrease the solubility of Pb(OH)2 in a saturated 

solution. 

A) NaNO3 

B) H2O2 

C) HNO3 

D) Pb(NO3)2 

E) NaCl 

 

 

7. Of the following substances, an aqueous solution of __________ will form basic solutions. 

NH4Cl     Cu(NO3)2     K2CO3     NaF 

 A) NH4Cl, Cu(NO3)2      

 B) K2CO3, NH4Cl 

 C) NaF only 

 D) NaF, K2CO3 

 E) NH4Cl only 

 

 

8. A solution containing which one of the following pairs of substances will be a buffer solution? 

A) NaI, HI 

B) KBr, HBr 

C) RbCl, HCl 

D) CsF, HF 

E) none of the above 
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Part 2.  Answer 4 of the following 5 short answer q uestions.   If you answer more than 4 cross out 
the one you wish not to be graded, otherwise only t he first 4 will be graded.  6 points each.  
 

9.  Given the reagents 3 M HCl, 3 M NaOH, and 3 M NH3, how would you dissolve the following 
precipitates? 

 
 (a) CaF2(s), add:  3 M HCl 
 
 
 (b) AgCl(s), add:  3 M NH3 (complex formation)  
 
 
 (c) Zn(OH)2(s), add:  3 M HCl, or 3 M NH 3  
 
 
10.   In the titration of ammonia with strong acid, is the equivalence point acidic, basic, or neutral?  

Show the reaction that determines the pH at the equivalence point. 
 

Acidic:  NH 4
+  →→→→

←←←←   NH3   +   H+ 
 
 
 
 
 
11.   Circle the stronger acid in each pair: 
 
 (a) HF, HBr   (b) H3PO4, H3PO3   (c) HClO3, HBrO3 
 
 
12.  How does the entropy of the system change when the following changes occur: 
 
 (a) a solid melts:  Entropy change is positive  
 
 
 (b) a gas liquifies:  Entropy change is negative  
 
 
 (c) a solid dissolves in water:  Entropy change is usually positive (but not always)  
 
 
13.  Calculate the equilibrium constant for the following reaction if Ksp for NiS(s) = 4 × 10-20 and Kf for 

Ni(NH3)6
2+(aq) is 1.2 × 109. 

 
NiS(s)  +  6NH3(aq)  →←  Ni(NH3)6

2+(aq)  +  S2-(aq) 
 
 

Keq = Ksp ×××× Kf = (4 ×××× 10-20) ×××× (1.2 ×××× 109) = 5 ×××× 10-11   
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Part 3. Answer all of the following questions. 16 p oints each.  

14. Calculate the pH at the equivalence point of a titration of 30.0 mL of 0.100 M HClO with 0.100 M 
NaOH.  For HClO, Ka = 1.1 × 10-8.  Show the reaction  that determines the pH. 

 

 ClO–  + H2O →← HClO + OH–    cb = mol ClO–/Vtot 
 cb – x                  x         x     cb = (0.0300 L)(0.100 M)/(0.0600 L) = 0.0500 M 
 

 Kb = Kw/Ka = 9.09x10-7 = 
x2

cb – x ≅ 
x2

cb
  [OH–] = x = cbKb = 0.0500( 9.09x10-7) 

 [OH–] = 2.13x10-4  pOH = 3.671  pH = 10.33 
 

15.  Calculate the solubility of Mg(OH)2 in a solution buffered to a pH of 12.0.  For Mg(OH)2, 
 Ksp = 1.8 × 10-11. 
 

Mg(OH)2(s)  →→→→
←←←←  Mg2+(aq)  +  2OH-(aq) 

 

Solubility = [Mg 2+] 

Ksp = [Mg2+][OH -]2 

 [Mg2+] = Ksp/[OH-]2 

 

[OH-] = 10-(14-12) = 10-2 = 0.010 M 

 

Solubility = [Mg 2+] = 1.8 ×××× 10-11/(0.010)2 = 1.8 ×××× 10-7 mol/L  

 

 

16. A sample of 0.2140 g of an unknown monoprotic acid was dissolved in 25.0 mL of water and 
titrated with 0.0950 M NaOH.  The acid required 27.4 mL of base to reach the equivalence point.  
(a). What is the molar mass of the acid? (b) After 15.0 mL of base had been added in the titration, 
the pH was found to be 6.50.  What is the Ka for the unknown acid? 

 

 (a) Molar mass = g/mol = 0.2140 g/mol  

mol acid = mol NaOH at equivalence point = (0.0274 L)××××(0.0950 mol/L) = 2.60 ×××× 10-3 mol 

 

molar mass = 0.2140 g/ 2.60 ×××× 10-3 mol = 82.2 g/mol  

 

 (b)  HA  +  H2O  →→→→
←←←←   H3O

+  +  A-   Ka = [H3O
+][A -] / [HA] 

[H3O
+] = 10-6.50 = 3.2 ×××× 10-7 M 

 

[HA] = {2.60 ×××× 10-3 mol – (0.0150 L ×××× 0.0950 mol/L)} / 0.040 L = 0.029 M 

 

[A -] = (15.0 mL)(0.0950 mol/L) ÷÷÷÷ (40.0 mL) = 0.036 M 

Ka = (3.2 ×××× 10-7)(0.036) / (0.029) = 3.8 ×××× 10-7 


