Answers to OAD 1999
1. Calcium oxide powder is added to distilled water.  

Reaction type: metal oxide + water ( base  

Answer: CaO + H2O ( Ca2+ + OH-
2. Solid ammonium nitrate is heated to temperatures above 300(C.

Reaction type: decomposition

Answer: NH4OH ( N2 + N2O (or O2) + H2O
Note: When NH4OH is formed as a product, it then decomposes into NH3 and H2O.  This is not what is happening here.  So to figure out the true products: anytime O and H are both present, you will definitely get water; the other product must involve nitrogen then.  It is kinda tricky to figure out what product(s) involving nitrogen will form.  Therefore, I doubt this type of a question will come up on the new AP exam.  

3. Liquid bromine is shaken with a 0.5M sodium iodide solution.

Reaction type: two halogens ( redox
Answer: Br2 + I- ( Br- + I2
4. Solid lead (II) carbonate is added to a 0.5M sulfuric acid solution.

Reaction type: double replacement (also classified as acid/base and then the decomposition of H2CO3)
Answer: PbCO3 + H+ + SO42- ( CO2 + H2O + PbSO4
Note: Because carbonate is present, it should be obvious that it will be a proton acceptor to produce carbonic acid, which then decomposes into carbon dioxide and water.
5. A mixture of powdered iron(III) oxide and powdered aluminum metal is heated strongly.

Reaction type: two metals ( redox  (also classified as single replacement)
Answer: Fe2O3 + Al ( Al2O3 + Fe
6. Methylamine gas is bubbled into distilled water.

Reaction type: acid/base (with an organic compound)
Note: You would not see this on the new AP exam, because you aren’t expected to know how to get formulas of amines.  But, you can probably figure out based on what the amine functional group is.  Plus, methyl indicates one carbon.  I suggest drawing it out and using HONC 1234. The formula is: CH3NH2.  Had you been given the formula, you should be able to then predict your products accurately.
Answer: CH3NH2 + H2O ( CH3NH3+ + OH-
Note: Once we discuss acids and bases in more depth in Ch. 14, you will recognize CH3NH2 as a proton acceptor.  

7. Carbon dioxide gas is passed over hot, solid sodium oxide.

Reaction type: metal oxide + CO2 ( metal carbonate     (also classified as synthesis)
Answer: CO2 + Na2O ( Na2CO3
8. A 0.2M barium nitrate solution is added to an alkaline 0.2M potassium chromate solution.

Note: You are expected to know that alkaline means base!!!  Write that down on the back of your notebook with your other reaction type notes.
Note: This is kinda tricky to predict.  I doubt this would be on the new AP test.  Let me explain.  Because chromate is present, you might think that this would indicate redox. You will see (from your “stuff I should know Part 1” handout) that for chromate in a basic solution, the products will be CrO2- + H2O (check yourself to see what I’m saying).  Now, here’s why this reaction can’t be redox. Going from CrO42- to CrO2-, Cr was reduced (gained electrons).  That means the other reactant has to be oxidized (lose electrons).  Barium can’t lose anymore electrons (it can only have a +2 charge).  All it can do is gain electrons to become elemental barium.  Now let’s look at nitrate.  You will see on your handout that the “-ates” will produce “-ites” in a redox reaction.  If NO3- went to NO2-, it would also be reduced.  Since no reactant can be oxidized, this must be double replacement instead (and ignore the base). 
Reaction type: double repalcement
Answer: Ba2+ + CrO42- ( BaCrO4 

.
