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AP WORKSHEET 12AP V ANSWERS    
 
These questions sets come in sets of three as on the real exam in 2007 and beyond. 
 
“For each of the following three reactions, write a BALANCED equation and answer the 
question about the reaction. Coefficients should be in terms of the lowest whole numbers. 
Assume that solutions are aqueous unless otherwise indicated. Represent substances in 
solutions as ions if the substances are extensively ionized. (Write BALANCED, NET IONIC 
EQUATIONS). 
 
Free Response Questions Points 
 
SET 1: 
1992, 4 (a), (b) and (c) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 2: 
1992, 4 (e), (g) and (h) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 3: 
1993, 4 (a), (d) and (e) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 4: 
1993, 4 (f), (g) and (h) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 5: 
1994, 4 (a), (b) and (c) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 6: 
1994, 4 (f), (g) and (h) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 7: 
1995, 4 (a), (b) and (c) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
SET 8: 
1995, 4 (d), (f) and (g) only 5 for each part 
    (1 for perfect reactants, 2 possible for products, 1 for balancing, 1 for question) 
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SET 1: 1992, 4 
a. 

Mg2+ + 2OH-  Mg(OH)2 
Draw a Lewis structure for the nitrate ion. 

 
 
 
 
 
 
b. 

LiH + H2O  Li+ + OH- + H2 
Draw a Lewis structure for the hydride ion. 

 
 
 
 
 
 
c. 

NH3 + HF  NH4
+ + F- 

What is the role of ammonia in this reaction? Explain. 
A base, it accepts H+
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SET 2: 1992, 4 
e. 

2I- + 2H2O  I2 + H2 + 2OH- 
What would have been produced if MOLTEN KI were electrolyzed? 
Potassium and Iodine 
 
 
 
 
 
g. 

4H+ + [Cu(NH3)4]2+  Cu2+ + 4NH4
+ 

Write the formula for the tetraamminecopper(I) ion? 
[Cu(NH3)4]+ 
 
 
 
 
 
h. 

CaCO3 + CO2 + H2O  Ca2+ + 2HCO3
- 

Draw a Lewis structure for the carbonate ion. 
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SET 3: 1993, 4 
a. 

3Cu + 8H+ + 2NO3
-  3Cu2+ + 2NO + 4H2O 

What is the role of the HNO3 in this reaction? 
Oxidizing agent 
 
 
 
 
 
d. 

2Fe + 3Cl2  2FeCl3 
Suggest an alterative product. 
FeCl2 
 
 
 
 
 
e. 

Mg3N2 + 6H2O  3Mg(OH)2 + 2NH3 
Draw a Lewis structure for the nitride ion. 
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SET 4: 1993, 4 
f. 

SO2 + OH-  HSO3
- 

Why does sodium and potassium act in similar ways? Explain carefully. 
They have similar outer electronic configurations 
 
 
 
 
 
g. 

AgCl + 2NH3  [Ag(NH3)2]+ + Cl- 
How could this reaction be classified? 
Formation of a complex ion 
 
 
 
 
 
h. 

3Zn2+ + 2PO4
3-  Zn3(PO4)2 

What are the spectator ions in this reaction? 
Potassium and nitrate 
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SET 5: 1994, 4 
a. 

Ag+ + 2CN-  [Ag(CN)2]- 
Apart from 0 and 1+, what other common oxidation states of silver exist? 
None 
 
 
 
 
 
b. 

Mn2+ + S2-  MnS 
Draw a Lewis structure for the ammonium ion? 

 
 
 
 
 
 
c. 

P2O5 + 3H2O  2H3PO4 
How might the product of this reaction be classified? 
Acid
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SET 6: 1994, 4 
f. 

2KMnO4 + 16H+ + 10Cl-  5Cl2 + 8H2O + 2Mn2+ + 2K+ 
What color change might be observed in this reaction? 
Dark purple  Pale pink 
 
 
 
 
 
g. 

2Na + 2H2O  2Na+ + 2OH- + H2 
If universal indicator were added to the solution at the end of this reaction, what 
would be observed? 
Blue/Purple color 
 
 
 
 
 
h. 

Cr2O7
2- + 14H+ + 6Fe2+  7H2O + 2Cr3+ + 6Fe3+ 

What is the role of the Fe species in this reaction? 
Reducing agent 
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SET 7: 1995, 4 
a. 

C2H5OH + 3O2  2CO2 + 3H2O 
To which family of compounds does ethanol belong? Write formulae for two other 
members of this family. 
Alcohols, CH3OH, C3H7OH  
 
 
 
 
 
b. 

BaO + H2O  Ba2+ + 2OH-  

(Ba(OH)2 as a possible product) 
How might the product be classified? 
A base 
 
 
 
 
 
c. 

Cl2 + 2OH-  Cl- + ClO- + H2O 
What type of reaction is this? 
Disproportionation
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SET 8: 1995, 4 
d. 

Fe2+ + O2 + H2O  Fe2O3 or Fe(OH)3 
(NOTE: this equation cannot be balanced. This didn’t matter in 1995 since equations did not need 
to be balanced, in 2007 they DO need to be balanced and as such this question could not appear 

in 2007) 
What role does the air play in this reaction? 
It is an oxidizer 
 
 
 
 
 
f. 

H2S + Hg2+  HgS + 2H+ 
Write the formula for the mercury(I) ion. 
Hg2

2+ 
 
 
 
 
 
g. 

CaH2 + 2H2O  Ca2+ + 2OH- + 2H2 
How might the gas that is produced in this reaction be tested for? 
Squeaky pop with lighted splint 


