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Practice Exam







DO NOT TURN THE PAGE UNTIL INSTRUCTED TO DO SO!

Make sure you have all 4 pages.

Make a note of the point value of each question, and allocate your time accordingly.

Carefully read each question.

Work must be shown to receive full credit.

Include units and the proper significant figures in numerical answers to receive full credit.

Balance all chemical equations to receive full credit.


	Question
	Points
	Score

	1
	12
	

	
	
	

	3
	20
	

	4
	15
	

	5
	15
	

	6
	5
	

	TOTAL
	75
	


1)  (12 points) Circle the one best answer.

















(a)
Which of the following correctly describes the equilibrium constant for the reaction between gaseous H2 and O2 to form gaseous H2O?


a.
Kc =  EQ \F([H2O],[H2][O2]) 

b.
Kc =  EQ \F([H2O]2,[H2][O2]) 

c.
Kc =  EQ \F([H2O],[H2][O2]1/2) 

d.
Kc =  EQ \F([H2][O2],[H2O]) 

e.
Kc = [H2O]




f. 
I don't know.  Please give me a half point.
(b)
Given the equilibrium constants (K1 and K2) for the following reactions

 4Cu(s) + O2(g)  
 EMBED Word.Picture.8  

  2Cu2O(s), K1
             2CuO(s)  
 EMBED Word.Picture.8  

  Cu2O(s) + 

O2(g), K2
 What is K for the system  2Cu(s) + O2(g)  
 EMBED Word.Picture.8  

  2CuO(s)  equivalent to?


a.
K1 xK2

b.
K1½ xK2

c.
K1½ / K2

d.
K2½ / K1

e.
K1 xK2½

f.
I don't know.  Please give me a half point.
(c)
Which one of the following solutions will resist a change in pH upon addition of a small amount of acid or base?


a.  1 M KH2PO4 and 1 M K2HPO4


b.  1 M HNO3 and 1 M NaNO3


c.  0.1 M NaF and 0.1 M KF


d.  1 M HF and 1 M NaCl


e.  1 M NaCl and 1 M NaOH


f.   I don't know.  Please give me a half point.
(d)
CS2(g) + 3Cl2(g)  
 EMBED Word.Picture.8  

  CCl4(g) + S2Cl2(g)

At a given temperature the reaction above is at equilibrium when [CS2] = 0.050 M, [Cl2] = 0.25 M, [CCl4] = 0.15 M, and [S2Cl2] = 0.35 M. 

What would be the direction of the reaction when the reactants and products have the following concentrations: CS2 = 0.15 M, Cl2 = 0.20 M, CCl4 = 0.30 M, and S2Cl2 = 0.28 M?


a.
to the right


b.
to the left


c.
no change


d.
cannot predict unless we know the temperature


e.
cannot predict unless we know whether the reaction is endothermic or exothermic


f.   
I don't know.  Please give me a half point.

(e)
Hydrochloric acid and perchloric acid appear to be equally strong acids in water, mainly because both


a.
react completely with water.


b.
form soluble salts with strong bases.


c.
are monoprotic acids.


d.
are very soluble in water.


e.
can participate in oxidation–reduction reactions.


f.   
I don't know.  Please give me a half point.

(f)
A 0.1 M solution of an electrolyte has a pH of 4. The electrolyte is


a.
a strong acid.


b.
a strong base.


c.
a weak acid.


d.
a weak base.


e.
neutral.


f.   
I don't know.  Please give me a half point.

3)  (20 points)  50.0 mL of 0.100 M NH3(aq) is combined with 50.0 mL of 0.700 M NH4Cl(aq).

a)  Calculate the pH of the resulting solution (Kb of NH3 is 1.8 x 10-5).

b)  If 2.0 mL of 1.00 M HCl is added to the solution in part a, what is its pH?  Does your answer make sense based on Le Chatelier's Principle?  Briefly explain your reasoning.

4)  (15 points)  Sorbic acid, HC6H7O2 (pKa = 4.77), is widely used in the food industry as a preservative.

For example, its potassium salt (potassium sorbate) is added to cheese to inhibit the growth of mold.

a)  Write the equilibrium equation for potassium sorbate in water.

b)  Calculate the pH of a 0.37 M aqueous solution of KC6H7O2.

5)  (15 points) Answer questions a-h using equations two equations given below.

HCN(aq)  +  H2O(l)
[image: image1.png]


 H3O+(aq)  +  CN-(aq)    
Ka = 6.2 x 10-10

HNO2(aq)  +  H2O(l)
[image: image2.png]


 H3O+(aq)  +  NO2-(aq)    
   Ka = 7.2 x 10-4

a)
Which acid is the strongest acid?  ________

b)
Explain your choice in part a.

c)
What is the conjugate base of HCN? _________

d)
What is the conjugate base of HNO2? _________

e)
Which conjugate base is the most stable?________ 

f)
Explain your choice in part e.

g)  Are products or reactants favored in the equilibrium equation shown below?_________

HCN(aq)  +  NO2-(aq)
[image: image3.png]


 HNO2(aq)  +  CN-(aq)

h)
The removal of cyanide, CN-, can be accomplished by adding a metal salt to precipitate a metal cyanide compound.  If a metal salt is added to the equilibrium mixture described by the equation in part g, what will happen?  Explain. 

6)  (5 points) Order the following acids from least acidic to most acidic.

a)  SiH4
b)  HCl


_____   _____   _____   ______

c)  PH3
d)  H2S
Extra Credit

#1 

2Li+(aq) +  2OH–(aq)  +  H2SO3(aq)  

  2Li+(aq)  +  SO32–(aq) +  2H2O(l)

The acid–base reaction above can be explained by

a.
only the Arrhenius definition.



b.
only the Brønsted–Lowry definition.



c.
only the Lewis definition.



d.
both the Arrhenius and Brønsted–Lowry definitions.


e.
the Arrhenius, Brønsted–Lowry, and Lewis definitions.
#2
A catalyst is a substance that increases the rate of a chemical reaction but is not consumed by it.  A catalyst has no effect on an equilibrium composition of a reaction mixture, i.e. Kc does not change.  Explain why Kc is not affected using the definition of equilibrium.




pH = pKa + log([A-]/[HA])





Kw = 1.00 x 10-14





Kp = Kcn





R = 0.08206 L ( atm / mol ( K





x = -b ( (b2 - 4ac)1/2

















least acidic





most acidic
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