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1.  Aqueous solutions of ammonium hydroxide and copper (II) sulfate are combined in a test 
tube. 

(i)  Write down the molecular equation for the chemical reactants and predict the products.  (Be 
sure to balance the reaction) 

Ans.  2NH4OH (aq) + CuSO4 (aq) → (NH4)2SO4 + Cu(OH)2 

(ii) Using the solubility rules from Chapter 7, predict which of the products might be expected to 
precipitate in water. 

Ans.  Cu(OH)2 should be insoluble 

(iii) Write down the complete ionic equation for the chemical reaction. 

Ans.  2NH4
+ (aq) + 2OH- (aq) + Cu2+ (aq) + SO4

2- (aq) → 2NH4
+ (aq) + SO4

2- (aq) + Cu(OH)2 (s) 

(iv) Using this information, write down the predicted net ionic equation for this reaction. 

Ans.  Cu2+ (aq) + 2OH- (aq) → Cu(OH)2 (s) 

2. Aqueous solutions of barium chloride and copper(II) sulfate are combined in a test tube.  

(i)  Write down the molecular equation for the chemical reactants and predict the products.  (Be 
sure to balance the reaction) 

Ans.  BaCl2 (aq) + CuSO4 (aq) → BaSO4 + CuCl2 

(ii) Using the solubility rules from Chapter 7, predict which of the products might be expected to 
precipitate in water. 

Ans.  BaSO4 should be insoluble 

(iii) Write down the complete ionic equation for the chemical reaction. 

Ans.  Ba2+ (aq) + 2Cl- (aq) + Cu2+ (aq) + SO4
2- (aq) → BaSO4 (s) + Cu

2+ (aq) + 2Cl- (aq) 

(iv) Using this information, write down the predicted net ionic equation for this reaction. 

Ans.  Ba2+ (aq) + SO4
2- (aq) → BaSO4 (s) 
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3. Aqueous solutions of silver nitrate and aluminum chloride are combined in a test tube.  

(i)  Write down the molecular equation for the chemical reactants and predict the products.  (Be 
sure to balance the reaction) 

Ans.  3AgNO3 (aq) + AlCl3 (aq) → 3AgCl + Al(NO3)3 

(v) Using the solubility rules from Chapter 7, predict which of the products might be expected to 
precipitate in water. 

Ans.  AgCl should be insoluble 

(ii) Write down the complete ionic equation for the chemical reaction. 

Ans.  3Ag+ (aq) + 3NO3
- (aq) + Al3+ (aq) + 3Cl- (aq) → 3AgCl (s) + Al3+ (aq) + 3NO3

- (aq) 

(vi) Using this information, write down the predicted net ionic equation for this reaction. 

Ans.  Ag+ (aq) + Cl- (aq) → AgCl (s) 

4. Aqueous solutions of sodium hydroxide and hydrochloric acid are combined in a test tube. 

(i)  Write down the molecular equation for the chemical reactants and predict the products.  (Be 
sure to balance the reaction) 

Ans.  NaOH (aq) + HCl (aq) → NaCl + H2O 

(ii) Using the solubility rules from Chapter 7, predict which of the products might be expected to 
precipitate in water. 

Ans.  There will be no precipitate but H2O is formed 

(iii) Write down the complete ionic equation for the chemical reaction. 

Ans.  Na+ (aq) + OH- (aq) + H+ (aq) + Cl- (aq) → Na+ (aq) + Cl- (aq) + H2O (l) 

(iv) Using this information, write down the predicted net ionic equation for this reaction. 

Ans.  H+ (aq) + OH- (aq) → H2O (l) 
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5. Classify the following chemical reactions in as many ways as possible. 

a)      FeCl3(aq) +   3 KOH(aq) →    Fe(OH)3(s) +   3 KCl(aq)   

Ans. double displacement & precipitate 

b)     Pb(C2H3O2)2(aq) +  2 KI(aq) →     PbI2(s) +   2 KC2H3O2(aq) 

Ans. double displacement & precipitate 

c)     P4O10(s) +   6 H2O(l) →   4 H3PO4(aq) 

Ans. synthesis & oxidation-reduction 

d)     Li2O(s) +    H2O(l) →   2 LiOH(aq) 

Ans. synthesis & oxidation-reduction 

e)     MnO2(s) +    C(s) →    Mn(s) +    CO2(g) 

Ans. single displacement, gas formation, & oxidation-reduction 

f)     2 Sb(s) +   3 Cl2(g) →   2 SbCl3(s) 

Ans. synthesis & oxidation-reduction 

g)     HNO3 (aq) +   KOH (aq) →  KNO3 (aq) +    H2O (l) 

Ans. double displacement & acid-base 

h)     FeS(s) +   2 HCl(aq) →    FeCl2(aq) +   H2S(g) 

Ans. double displacement & gas formation 

i)      C3H8 (g) +  5 O2 (g) →   3 CO2 (g) +  4 H2O (g) 

Ans. oxidation-reduction & combustion 

j)      2 H2O2 (aq) →   2 H2O (l)  +   O2 (g) 

Ans. decomposition, gas formation, & oxidation-reduction 

k)     CH4(g) +    H2O(g) →    CO(g) +   3 H2(g) 

Ans. oxidation-reduction & combustion 

l)      4 FeCl3(aq) +  12 KI(aq) →  Fe(I3)2(aq)  +   3 FeI2(aq) +   12 KCl(aq) 

Ans. oxidation-reduction 


