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AP WORKSHEET 12d ANSWERS    
 
1. Iron (III) ions are reduced by chloride ions. 

2Fe3+ + 2Cl- è Cl2 + 2Fe2+
 

ANSWER: Yes, iron ions gain electrons and are reduced, and chloride ions lose 
electrons and are oxidized 
 
2. Hydrogen sulfide gas is bubbled through a solution of silver ions. 

H2S + 2Ag+ è Ag2S + 2H+ 
ANSWER: Less than 7 since H+ are acidic 
 
3. Potassium manganate (VII) solution is added to concentrated hydrochloric acid. 

16H+ + 10Cl- + 2MnO4
- è 2Mn2+ + 8H2O + 5Cl2 

ANSWER: From purple to colorless or pale pink 
 

 4. Concentrated ammonia solution is added in excess, to a solution of Nickel (II) nitrate. 

6NH3 + Ni2+ è[Ni(NH3)6]2+ 
ANSWER: Ligand exchange or complex ion formation 
 

 5. Magnesium metal is added to dilute hydrochloric acid. 

Mg + 2H+ è Mg2+ + H2 
ANSWER: Bubbles of hydrogen gas or the disappearance of the Mg metal 
 

 6. Excess water is added to solid calcium hydride. 

2H2O + CaH2 è Ca(OH)2 (Ca2+ + 2OH-) + 2H2 
ANSWER: Bubbles of hydrogen gas (or perhaps a precipitate of calcium hydroxide) 
 

 7. Excess silver ethanoate (acetate) solution is added to a solution of sodium phosphate. 

3Ag+ + PO4
3- è Ag3PO4 

ANSWER: The formation of a precipitate 
 

 8. Solid sodium cyanide is added to water. 

NaCN + H2O è HCN + Na+ + OH- 
ANSWER: NaOH is a strong base. Strength of acids and bases is determined by the  
degree of dissociation they exhibit 
 

 9. Cesium metal is burned in air. 

4Cs + O2 è 2Cs2O 
ANSWER: It would be basic. Metal oxides dissolve in water to produce basic solutions 
 

 10. Aluminum metal is added to a solution of copper (II) nitrate. 

2Al + 3Cu2+ è 3Cu + 2Al3+ 
ANSWER: Loss of blue coloration or the formation of a pink/red colored solid (Cu 
metal) 
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 11. Liquid phosphorus trichloride is poured into a large excess of water. 

PCl3 + 3H2O è 3H+ + 3Cl- + H3PO3 

ANSWER: Less than 7, two acids produced 
 

 12. Magnesium nitrate solution is mixed with potassium hydroxide solution. 

Mg2+ + 2OH- è Mg(OH)2 

ANSWER: The formation of a white precipitate 
 
 13. Equal volumes of dilute, equimolar solutions of sodium carbonate and hydrochloric acid 
 are mixed. 

CO3
2- + H+ è HCO3

- 
ANSWER: Same concentration (mol/L) 
 

 14. An excess of sodium hydroxide solution is added to a solution of aluminum chloride. 

Al3+ + 4OH- è [Al(OH)4]- or Al(OH)3 etc. 
ANSWER: -3. The hydroxide ion has a charge of -1 
 

 15. A mixture of solid calcium oxide and solid tetraphosphorus decaoxide is heated. 

6CaO + P4O10 è 2Ca3(PO4)2 
ANSWER: P2O5 
 

 16. A solution of ethanoic acid is added to solid magnesium carbonate. 

2CH3COOH + MgCO3 è H2O + CO2 + Mg2+ + 2CH3COO- 
ANSWER: Bubbles of gas 
 

 17. Pentane is burned in excess oxygen. 

C5H12 + 8O2 è 5CO2 + 6H2O 
ANSWER: It is exothermic, it releases energy 

 
 18. Potassium dichromate (VI) solution is added to an acidified solution of sodium sulfite. 

Cr2O7
2- + 8H+ + 3SO3

2- è 2Cr3+ + 4H2O + 3SO4
2- 

ANSWER: Orange to green 
 

 19. Dilute acid is added to a solution of tetraamminecopper (II) nitrate. 

4H+ + [Cu(NH3)4]2+ è 4NH4
+ + Cu2+ 

ANSWER: They act as bases by accepting H+ ions 
 

 20. Solutions of potassium iodide, sodium iodate, and nitric acid are mixed. 
5I- + IO3

- + 6H+ è 3H2O + 3I2 
ANSWER: Reverse disproportionation, the simultaneous oxidation and reduction of a 
single species 


