Answers to OAD 2004
1. A solution of copper(II) sulfate is spilled onto a sheet of freshly polished aluminum metal.  

Reaction type: Transition metal + metal ( redox

Answer: Cu2+ + Al ( Cu + Al3+
2. Dimethyl ether is Burned in air.

Reaction type: combustion (organic compound) 

Answer: C2H6O + O2 ( CO2 + H2O

Note: On the new AP exam, I am pretty confident you would not be given a reaction like this.  I’m pretty certain you don’t need to know how to name/write formulas for ethers.  

3. A 0.1 M nitrous acid solution is added to the same volume of a 0.1 M sodium hydroxide solution.

Reaction Type: Acid/base

Answer: HNO2 + OH- ( HOH + NO2-
      4.   Hydrogen iodide gas is bubbled into a solution of lithium carbonate.

Reaction type: Double replacement and decomposition of H2CO3
Answer: HI + CO32- ( I- + CO2 + H2O

5. An acidic solution of potassium dichromate is added to a solution of iron(II) nitrate.

Reaction type: redox

Note: When you see the key word “acidic”, you should automatically be aware this might be redox (remember to add H+ in the equation also).  When there is a molecule with a lot of oxygen in it like dichromate, chromate, or permanganate, that indicates redox.  If you see acidic and one of those molecules, it is screaming “redox” to you!

Answer: H+ +  Cr2O72- + Fe2+ ( Cr3+ + H2O + Fe3+
6. Excess concentrated aqueous ammonia is added to a solution of nickel(II) bromide.

Reaction Type: complex ion formation

Note: When you see the key words “excess” or “concentrated”, you should automatically be aware this might be complex ion formation.  Look for a common ligand.  Ammonia is the most common ligand, which you do see here.  Next, see if there is a common metal (most transition metals, for example) it can attach to.  Here, you see Nickel.  This is screaming “complex ion formation” at you!
Answer: NH3 + Ni2+ ( [Ni(NH3)4]2+
7. A solution of sodium phosphate is added to a solution of aluminum nitrate.

Reaction type: double replacement

Answer: PO43- + Al3+ ( AlPO4
Note:  Just looking at this net ionic equation, it looks like it is synthesis, but looking at the molecular equation it is double replacement.

8. Concentrated hydrochloric acid is added to a solution of sodium sulfide.

Reaction type: Acid/base

Note: Even though you see key word “concentrated” it doesn’t guarantee it’s complex ion formation.  You don’t see a common ligand or transition metal.  Therefore, this cannot be complex ion formation.

Answer: H+ + S2-( H2S

Note: H2S is a common gas formed so when you see hydrogen and sulfide, expect it to form H2S.  (see “Stuff I Should Know for the AP Test But Don’t Know Yet Part 1”)

