Answers to OAD 1982
1. Hydrogen gas is passed over hot iron(III) oxide.
Reaction type: single replacement 

Answer: H2 + Fe2O3 ( H2O + Fe
2. Solutions of potassium iodide and potassium iodate are mixed in acid solution.

Reaction type: redox
Answer: I- + IO3- + H+ ( I2 + H2O
Note: When the halogen is in both compounds, usually that halogen is oxidized in one of the compounds and reduced in the other one. Here, the I in I- is oxidized and the I in IO3- is reduced. H and O do not change oxidation states. 

3. Dilute sulfuric acid is added to solid calcium fluoride.

Reaction type: double replacement
Answer: H+ + SO42- + CaF2  ( CaSO4 + HF
Note: According to your solubility rules, calcium sulfate is insoluble and HF stays together, because it is a weak acid.

4. Solid ammonium carbonate is heated.

Reaction type: decomposition

Answer: (NH4)2CO3 ( CO2 + NH3 + H2O
Note: It might not have been obvious that H2O was also a product. It should have been obvious that carbon dioxide and ammonia were produced, but not necessarily water. For that reason, I doubt this reaction would be on the new version of the ap exam.
5. Methane gas is heated with an excess of chlorine gas.

Reaction type: redox 

Answer: CH4 + Cl2 ( CH3Cl + HCl
Note: Again, the products aren’t very obvious with this one. You might have guessed that C, H, and Cl will combine to give you a halogenated organic compound, but you might not have guessed that hydrochloric acid was also a product. For that reason, I doubt this reaction would be on the new version of the ap exam.
6. A concentrated solution of ammonia is added to a suspension of zinc hydroxide.

Reaction Type: complex ion formation
Answer: NH3 + Zn(OH)2 ( [Zn(NH3)4]+2 + OH-
Note: concentrated is key word for complex ion formation especially when ammonia is a common ligand. Zinc is a transition metal which forms complex ions. Zinc is already attached to hydroxide, but since there is excess ammonia, it will kick the hydroxide out and accept the ammonia instead. 

7. Hydrogen peroxide is added to an acidified solution of sodium bromide.
Reaction type: redox
Answer: H2O2 + H+ + Br- ( H2O + Br2
Note: This is screaming “redox” at you. You should memorize that when oxygen is reduced in the hydrogen peroxide (recall that O has a -1 ox. state in peroxide), the product will be water. Halides becomes free halogens. Hydrogen doesn’t change oxidation states.

8. Dilute hydrochloric is added to a dilute solution of mercury(I) nitrate. 
Reaction type: double replacement 

Answer:  Cl- + Hg2+ ( Hg2Cl2
Note: Mercury(I) you should memorize is Hg2+ and based on your solubility rules should know that mercury(I) chloride is insoluble. Nitric acid is also formed but since it is strong, it completely dissociates and ends up canceling out due to the net ionic equation.

.

