AP Chemistry Predicting Products Tutorial
Answers to ADDITION/COMBINATION #1-14

These answers are not balanced.

1. Solid calcium oxide is exposed to a stream of carbon dioxide gas.
    CaO + CO2 ( CaCO3
     Note: Know this reaction type: metal oxide + carbon dioxide ( metal carbonate
2. Sodium hydrogen carbonate is dissolved in water.
    NaHCO3 + H2O ( Na+ + OH- + H2CO3 ( Na+ + OH- + CO2 + H2O

    Note: Know this reaction type: metal bicarbonate + water ( base + carbonic acid (but carbonic acid 
    decomposes into carbon dioxide and water)
    After canceling spectators:

    NaHCO3 +H2O ( Na+ + CO2 + H2O

    Note: both water’s can’t cancel out, because then it would appear as though hydrogen disappeared.  This 

    is a redox reaction so when you balance, you will end up with water on the product side.

3. Ammonia gas and carbon dioxide gas are bubbled into water.
     NH3 + CO2 + H2O ( NH4+ + CO32-
     Note: this is a synthesis reaction in which you can only end up with one product.  You should recognize 

     that the ammonium ion (NH4+) has a positive charge like the metals so it can be treated like a metal so to 

     speak and will produce ammonium carbonate.  Now that the ap exam does not allow you to choose 5 of 

     8 reactions, I doubt they would give you this one.  A metal + CO2 is much more likely, because it’s 

     easier to recognize.

4. Magnesium metal is burned in nitrogen gas.
     Mg + N2 ( Mg3N2
     Note: reaction type: metal + nonmetal ( ionic compound

5. Sulfur dioxide gas is passed over solid calcium oxide.
    SO2 + CaO ( CaSO3
    Note: When metals combine with more than one nonmetal, that indicates there must be a polyatomic ion.  

    There are two polyatomic ions that should come to mind (sulfate and sulfite).  The oxidation state of 

    oxygen is not changing, so that means that the oxidation state cannot change on sulfur either.  Sulfur in 

    SO2 has an oxidation state of +4.   Sulfate (SO42-) gives sulfur an oxidation state of +6 where sulfite 

    (SO32-) gives sulfur an oxidation state of +4 so the sulfite ion must be produced.

    Note: It also might help to remember the reaction type: sulfur dioxide + metal oxide ( metal sulfite

6. A mixture of solid calcium oxide and solid tetraphosphorus decaoxide is heated.
    CaO + P4O10 ( CaPO4
     Note: Because as noted in #5 above, phosphorous must have the same oxidation state in the product.  

     Phosphate allows that to happen.

7. Powdered magnesium oxide is added to a container of carbon dioxide gas.
    MnO + CO2 ( MnCO3
8. A piece of lithium metal is dropped into a container of nitrogen gas.
    Li + N2 ( Li3N

9. The gases boron trifluoride and ammonia are mixed.
    BF3 + NH3 ( BF3NH3
    Note: This is a Lewis acid/base reaction (we will cover second semester).  Just remember that these will 

    combine.  When you have B (bonded to 3 atoms) and N (bonded to 3 atoms), just directly combine them.

10. Sulfur trioxide gas is added to excess water.
     SO3 + H2O ( H2SO4
     Note:  You should recall this reaction type: nonmetal oxide + water ( acid (no change in oxidation 

     state).  Since the oxidation state couldn’t have changed, the correct product is H2SO4 and not H2SO3.

11. Samples of boron trichloride gas and ammonia are mixed.
      BCl3 + NH3 ( BCl3NH3
      Note:  See note in #9

12. Calcium metal heated in nitrogen gas.
       Ca + N2 ( Ca3N2
13. Solid calcium oxide heated with sulfur trioxide gas.
      CaO + SO3 ( CaSO4
      Note:  See note in #5

14. Excess chlorine gas is passed over hot iron filings.
      Cl2 + Fe ( FeCl2
       Note:  Assume +2 oxidation state for iron in iron chloride, because it’s the most common.

