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Chem 130      Name______________________________ 
Exam 2, Ch 4-6     October 12, 2016 
100 Points 
 
Please follow the instructions for each section of the exam. Show your work on all mathematical 
problems. Provide answers with the correct units and significant figures. Be concise in your 
answers to discussion questions. 
 

Part 0: Warmup.  4 points each 
 

1. Under what conditions is Cl2 likely to behave most like an ideal gas? 

a. 100oC and 10.0 atm 
b. 0oC and 0.50 atm 
c. 200oC and 0.50 atm 
d. 400oC and 10.0 atm  

 
 
Answer ____________ 

 
2. To precipitate Zn2+ from a solution of Zn(NO3)2, add 

a. NH4Cl 
b. MgBr2 
c. K2CO3 
d. (NH4)2SO4 

 
 
Answer ____________ 

 
Part I: Complete all of problems 3-8 
 

3. The terms strong electrolyte and weak electrolyte are used in multiple contexts.  Discuss 
how these terms are used in each of the contexts below.  Use a maximum of three 
sentences per context. (8 points) 

 

a. When describing a compound: 
 
 
 
 
 
 

b. When describing a solution: 
 
 
 
 
 
 
 
4. Complete the following table. (12 points) 

Species Name Oxidation States 
Water 

Soluble? 
(Y/N) 

Co(ClO4)3  Co =  Cl =  O =   

Zn3(PO4)2  Zn = O =  P =   
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5. Write balanced overall reactions and net ionic equations for each of the following:  Indicate 
the state (s, l, g, aq) of each of the reactants and products. (12 points) 

 
a. Aqueous sulfuric acid is mixed with aqueous ammonium hydroxide 

 
Balanced Reaction: (4) 
 
 
 
 
 
 
Net Ionic Equation: (2) 
 
 
 
 
b. Aqueous lead (II) nitrate is mixed with aqueous lithium sulfiide 

 
Balanced Reaction: (4) 
 
 
 
 
 
 
 
Net Ionic Equation: (2) 

 
 
 
 
6. How does the kinetic-molecular theory of gases help explain why a helium-filled balloon 

shrinks if it is taken outside on a cold winter day?  (10 points) 
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7. A 7.55 g sample of barium hydroxide is added to 125 mL of a 0.762 M nitric acid solution.  
After any reaction is complete, with the solution still be acidic? (10 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_____________________________ 
 

8. A 1.27 g sample of an oxide of nitrogen, believed to be either N2O or NO, occupies a volume 
of 1.07 L at 25oC and 737 mm Hg.  Which oxide is it?(10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_____________________________ 
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Part II. Answer three (3) of problems 9-12. Clearly mark the problem you do not want 
graded. 12 points each. 
 

9. You can dissolve an aluminum soft drink can in an aqueous base such as potassium 
hydroxide. 

2 Al (s) + 2 KOH (aq) + 6 H2O ()  2 KAl(OH)4 (aq) + 3 H2 (g) 

a. If you place 2.05 g of aluminum in a beaker with 125 mL of 1.25 M KOH, will any 
aluminum remain? Justify your answer with a calculation, no calculation, no credit. 
(8 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

b. After the reaction is complete, what is the concentration of KAl(OH)4 in moles per liter?  
You may assume a final solution volume of 125 mL. (4 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_____________________________
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10. At elevated temperatures, solid sodium chlorate (NaClO3, molar mass 106.44 g/mol) 
decomposes to produce sodium chloride and oxygen gas.  In an experiment, a 0.8765 g 
sample of impure sodium chlorate was heated until the production of oxygen ceased.  The 
O2 gas was collected over water. The collected gas occupied a volume of 57.2 mL at 23.0oC 
and 734 mm Hg.  Calculate the mass percentage of sodium chlorate in the original sample.  
Assume that none of the impurities produce O2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_____________________________
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11. Redox reactions: 
a. Balance the following reaction in acidic solution. (10 points) 

BrO3
-(aq) + H2O2(aq)  Br2(l) + O2(g) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. Permanganate ion can oxidize cyanide ion in acidic solution by the reaction below. Write 
the corresponding balanced reaction that would occur in basic solution. (2 points) 

2 MnO4
- + 3 CN- + 2 H+  2 MnO2 + 3 OCN- + H2O 
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12.  Answer the following questions related to the combustion of ethanol.  Assume the ideal gas 
law applies. 

 
2 CH3CH2OH(l) + 6 O2(g)  4 CO2(g) + 6 H2O(g) 

 
a. If 5.00 g of ethanol (molar mass 46.07 g/mol) is burned in a 2.00 L container filled with 

oxygen at 2.08 atm and 100oC, will be the final pressure in the container? (8 points)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_____________________________ 
 

b. What volume would the gas produced by this reaction occupy at STP? (4 points) 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_____________________________ 
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Possibly Useful Information 
 
 

R = 0.08206 L atm mol-1 K-1 K = oC + 273.15 

1 atmosphere = 760 Torr = 760 mm Hg   nRTbnV
V

n
aP

2




















  

PtotalV =ntotalRT PA = XaPtotal 

Na = 6.02214 x 1023 mol-1 

22

22

11

11

Tn

VP

Tn

VP


 

%	by	mass ൌ 	
g	component
100	g	sample

 d = m/v 

 
 

 
 

 



 

 9

 

T
o save som

e calculation tim
e, you m

ay round 
all atom

ic m
asses to tw

o (2) decim
al points. 


