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Chapter 13 Introducing acids and bases
Chapter review
Q1.

For each of the six general reaction types, give another example, using different reactants, and write the chemical equation for each.

A1.

Various answers involving a selection of acids such as H2SO4, HCl, HNO3, CH3COOH, HF or H3PO4.

Q2.

Write full and ionic chemical equations for the reactions between: 

a
magnesium and sulfuric acid
b
calcium and hydrochloric acid
c
zinc and ethanoic acid
d
aluminium and hydrochloric acid
A2.

a
Mg(s) + H2SO4(aq) ( MgSO4(aq) + H2(g)


Mg(s) + 2H+(aq) ( Mg2+(aq) + H2(g)

b
Ca(s) + 2HCl(aq) ( CaCl2(aq) + H2(g)


Ca(s) + 2H+(aq) ( Ca2+(aq) + H2(g)

c
Zn(s) + 2CH3COOH(aq) ( Zn(CH3COO)2(aq) + H2(g)


Zn(s) + 2H+(aq) ( Zn2+(aq) + H2(g)

d
2Al(s) + 6HCl(aq) ( 2AlCl3(aq) + 3H2(g)


2Al(s) + 6H+(aq) ( 2Al3+(aq) + 3H2(g)

Q3.

Name the salt produced in each of the reactions in Question 2.

A3.

a
magnesium sulfate

b
calcium chloride

c
zinc acetate

d
aluminium chloride

Q4.

Complete, and balance, the following chemical equations:

a
CuO(s) + HCl(aq) (
b
LiOH(aq) + H2SO4(aq) (
c
Na2CO3(s) + HNO3(aq) (
d
H2SO4(aq) + MgCO3(s) (
e
Ca(OH)2(s) + HCl(aq) (

f
HNO3(aq) + NaHCO3(s) ( 
A4.

a
CuO(s) + HCl(aq) ( CuCl2(aq) + H2O(l)

b
2LiOH(aq) + H2SO4(aq) ( Li2SO4(aq) + H2O(l)

c
Na2CO3(s) + 2HNO3(aq) ( 2NaNO3(aq)+ H2O(l) + CO2(g)

d
H2SO4(aq) + MgCO3(s) ( MgSO4(aq) + H2O(l) + CO2(g)

e
Ca(OH)2(s) + 2HCl(aq) ( CaCl2(aq) + 2H2O(l)
f
HNO3(aq) + NaHCO3(s) ( NaNO3(aq) + H2O(l) + CO2(g)

Q5.

For each of the following reactions, write:

i
a full chemical equation to represent the reaction (Remember to include states.)

ii
an ionic equation
a
zinc oxide and sulfuric acid
b
calcium and nitric acid
c
copper hydroxide and nitric acid
d
iron(II) oxide and phosphoric acid
e
magnesium hydrogen carbonate and hydrochloric acid
f
tin(II) carbonate and sulfuric acid
A5.

i
a
ZnO(s) + H2SO4(aq) ( ZnSO4(aq) + H2O(l) 

b
Ca(s) + 2HNO3(aq) ( Ca(NO3)2(aq) + H2(g)

c
Cu(OH)2(s) + 2HNO3(aq) ( Cu(NO3)2(aq) + 2H2O(l) 

d
3FeO(s) + 2H3PO4(aq) ( Fe3(PO4)2(s) + 3H2O(l)

e
Mg(HCO3)2(s) + 2HCl(aq) ( MgCl2(s) + 2H2O(l) + 2CO2(g)

f
SnCO3(s) + H2SO4(aq) ( SnSO4(s) + H2O(l) + CO2(g) 

ii
a
ZnO(s) + 2H+(aq) ( Zn2+(aq) + H2O(l) 

b
Ca(s) + 2H+(aq) ( Ca2+(aq) + H2(g)

c
Cu(OH)2(s) + H+(aq) ( Cu2+(aq) + H2O(l) 

d
3FeO(s) + 6H+(aq) + 2PO43–(aq) ( Fe3(PO4)2(s) + 3H2O(l)

e
Mg(HCO3)2(s) + 2H+(aq) ( Mg2+(aq) + H2O(l)

f
SnCO3(s) + 2H+(aq) ( Sn2+(s) + H2O(l) + CO2(g)

Q6.

Complete, and balance, the following chemical equations:
a
HNO3(aq) + KOH(aq) ( 

b
H2SO4(aq) + K2CO3(aq) ( 

c
HCl(aq) + CuO(s) ( 

d
HNO3(aq) + CaO(s) ( 

e
H3PO4(aq) + Ca(HCO3)2(s) (
f
HF(aq) + Zn(OH)2(s) (
A6.

a
HNO3(aq) + KOH(aq) ( KNO3(aq) + H2O(l)

b
H2SO4(aq) + K2CO3(aq) ( K2SO4(aq) + H2O(l) + CO2(g)

c
2HCl(aq) + CuO(s) ( CuCl2(aq) + H2O(g)

d
2HNO3(aq) + CaO(s) ( Ca(NO3)2(aq) + H2O(l)

e
2H3PO4(aq) + 3Ca(HCO3)2(s) ( Ca3(PO4)2(s) + 6H2O(l) + 6CO2(g)

f
2HF(aq) + Zn(OH)2(s) ( ZnF2(aq) + 2H2O(l)

Q7.

Write a full chemical equation for each of the following reactions:
a 
solid iron(III) oxide and hydrochloric acid
b 
solid calcium hydroxide and sulfuric acid
c 
solid calcium carbonate and nitric acid
A7.

The first step, as in the development of any equation, is to write the correct chemical formulas for each of the chemicals involved.

a
Fe2O3(s) + 6HCl(aq) ( 2FeCl3(aq) + 3H2O(l)

b
Ca(OH)2(s) + H2SO4(aq) ( CaSO4(s) + 2H2O(l)

c
CaCO3(s) + 2HNO3(aq) ( Ca(NO3)2(aq) + H2O(l) + CO2(g)

Q8.

Predict the products of the following reactions and write full and ionic chemical equations for each:

a
A solution of sulfuric acid is added to a solution of potassium hydroxide.
b
Nitric acid solution is mixed with sodium hydroxide solution.
c
Hydrochloric acid solution is poured on to some solid magnesium oxide.
d
Black copper(II) oxide powder is added to dilute sulfuric acid.
e
Dilute hydrofluoric acid is mixed with a solution of potassium hydrogen carbonate.
f
Dilute nitric acid is added to a spoon coated with solid zinc.
g
Hydrochloric acid solution is added to some marble chips (calcium carbonate).
h
Solid bicarbonate of soda (sodium hydrogen carbonate) is mixed with vinegar (a dilute solution of ethanoic acid).
A8.

The first step, as in the development of any equation, is to write the correct chemical formulas for each of the chemicals involved.

a
2KOH(aq) + H2SO4(aq) ( K2SO4(aq) + 2H2O(l)


OH–(aq) + H+(aq) ( H2O(1)

b
NaOH(aq) + HNO3(aq) ( NaNO3(aq) + H2O(l)


OH–(aq) + H+(aq) ( H2O(1)

c
MgO(s) + 2HCl(aq) ( MgCl2(aq) + H2O(l)


MgO(s) + 2H+(aq) ( Mg2+(aq) + H2O(l)

d
CuO(s) + H2SO4(aq) ( CuSO4(aq) + H2O(l)


CuO(s) + 2H+(aq) ( Cu2+(aq) + H2O(l)

e
KHCO3(s) + HF(aq) ( KF(aq) + H2O(l) + CO2(g)


HCO3–(s) + H+(aq) ( H2O(l) + CO2(g)

f
Zn(s) + 2HNO3(aq) ( Zn(NO3)2(aq) + H2(g)


Zn(s) + 2H+(aq) ( Zn2+(aq) + H2(g)

g
CaCO3(s) + 2HCl(aq) ( CaCl2(aq) + H2O(l) + CO2(g)


CaCO3(s) + 2H+(aq) ( Ca2+(aq) + H2O(l) + CO2(g)

h
NaHCO3(s) + CH3COOH(aq) ( CH3COONa(aq) + H2O(l) + CO2(g)


NaHCO3(s) + H+(aq) ( Na+(aq) + H2O(l) + CO2(g)

Q9.

The products shown in Figure 13.11 (page 239) contain either acids or bases and are commonly found in homes.

a
Which acid or base is present in each of these products?

b
Write a balanced full equation for the reaction between the active ingredient in: 

i
vinegar and the active ingredient in bicarbonate of soda

ii
vinegar and the active ingredient in oven cleaner 

iii
bicarb soda and the active ingredient in tartaric acid

c
Inspect these containers and identify the one that has the strongest safety warnings. What precautions should you take when using this product?
Some common household products that rely on acids or bases for their effectiveness.
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A9.

a
Common acids used in the home include ethanoic acid (in vinegar) and tartaric acid (used in cooking) or ascorbic acid (in vitamin C tablets). Common bases include sodium hydroxide (in oven cleaner) and sodium bicarbonate (an ingredient in some antacid tablets and used as a raising agent in cooking).

b
i
NaHCO3(s) + CH3COOH(aq) ( CH3COONa(aq) + H2O(l) + CO2(g)


ii
CH3COOH(aq) + NaOH(aq) ( CH3COONa(aq) + H2O(l) + CO2(g)


iii
2NaHCO3(aq) + HOOCCH(OH)CH(OH)COOH(aq) (
NaOOCCH(OH)CH(OH)COONa(aq) + 2H2O(l) + 2CO2(g) 

c
Avoid contact with skin and eyes. Wear gloves. Wash from skin if contact occurs. If accidently swallowed, seek medical attention.

Q10.

In this chapter you have been writing overall equations and ionic equations to represent chemical reactions.

a
What rules have you applied when balancing the overall equations?

b
What rules have you applied when deriving the ionic equations?

c
What is the advantage of including the states of reactants and products in a chemical equation?

d
What are the advantages of an overall equation?

e
When is an ionic equation more useful?

A10.

a
Balancing overall equations requires establishing a correct formula for all reactants and products, then placing coefficients in front of each to ensure that the total number of all reactant atoms equals the total number of product atoms. All equations must include states. The arrow represents a change in time, but makes no indication of the rate of reaction.

b
Ionic equations take the overall equation and eliminate any species that remain unchanged. The most common species removed in this way are spectator ions which, by definition, are not involved in the reaction.

c
The inclusion of states helps describe the chemical changes involved. Those species remaining unchanged in state or formula may be considered not to react. 

d
Overall equations account for all atoms or ions and the changes that occur when the reaction occurs. As well as identifying those species that change, overall equations can also identify spectator species.

e
Ionic equations identify more clearly what species are involved in chemical change, by eliminating any species that remain unchanged. Ionic equations are sometimes described as a case of ‘less is more’, since they focus on reacting species only. 
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