AP Chemistry Predicting Products Tutorial

Answers to ANHYDRIDES #1-12

1. Water is added to a sample of pure phosphorus tribromide.

3H2O + PBr3 ( 3H+ + 3Br- + H3PO3
Note #1: In order to do this type of a reaction (molecular covalent compound + H2O), break the water into H+ and OH-.

Note #2: the acid must be H3PO3 and not H3PO4, because the oxidation states must remain constant!

2. Water is added to a sample of pure sodium hydride.

H2O + NaH ( Na+ + OH- + H2
Note: metal hydride + water ( base + H2.  If base is strong, must dissociate into ions.

3. Dinitrogen trioxide gas is bubbled into water.

N2O3 + H2O ( 2HNO2
Note: Again, HNO2 must be the acid produced and not HNO3, because oxidation states must remain constant!

4. Solid phosphorus pentachloride is added to excess water.

PCl5 + 4H2O ( 5H+ + 5Cl- + H3PO4
Note: this is where you must break water into H+  and OH-
5. Solid lithium oxide is added to excess water.

Li2O + H2O  ( 2Li+ + 2OH-
Note: metal oxide + water ( base (if base is strong, must break into ions)

6. Solid sodium sulfite is added to water.

Na2SO3 + H2O ( Na+ + OH- + H2SO3
Note: this is where you must break water into H+ and OH-
7. Ammonia gas and carbon dioxide gas are added to water.

NH3 + CO2 + H2O ( H2CO3 + NH4+ +  OH-
Note: there are basically two different reactions going on here; you would not see this kind of a reaction on the AP test so don’t worry about this one.

8. Solid magnesium nitride is hydrolyzed.

Mg3N2 + 6H2O ( 3Mg(OH)2 + 2H3N

Note #1: you must break water into H+ and OH-.  

Note #2: H3N is ammonia.  It could have been written NH3—it doesn’t matter how you write it.

9. Gaseous hydrogen chloride is dissolved in water.

HCl + H2O ( H+ + Cl- + HOH    OR  Cl-+ H3O+
Note: both answers would get full credit.  When we discuss acid/base reactions in more depth second semester, the second answer given above will make sense to you.

10. Phosphorus tribromide is added to water.

PBr3 + 3H2O ( 3H+ + 3Br- + H3PO3
11. Excess water is added to solid calcium hydride.

2H2O + CaH2 ( Ca2+ + 2OH- + 2H2
12. Liquid phosphorus trichloride is poured into a large excess of water.

PCl3 + 3H2O ( 3H+ + 3Cl- + H3PO3
