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1.  Which of the following is an Arrhenius base? 
 
A. CaO 
B. Ca(OH)2 
C. NaHCO3 
D. NH3 

 
 
 

2.  The correct IUPAC nomenclature for the inorganic acid HNO2 (aq) is: 
 
A. Nitrous acid 
B. Nitric acid 
C. Nitrate acid 
D. Peronitrous acid 

 
 
 

3.  Hydrochloric acid, when ionised in water, is an example of an acid in which theory? 
 
A. Davy Theory 
B. Arrhenius Theory 
C. Brønsted-Lowry Theory 
D. Both Arrhenius and Brønsted-Lowry Theory 
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Use the following information for Questions 4 – 6 
The following equilibrium is set up in solution. 
 

HF($%) + H(O(*) ⇌ F($%)
, + H-O($%)

.  
 
4.  Which of the following best describes the acid HF as shown in the reaction above? 

 
 IUPAC Name Type of acid 
A.  Hydrogen fluoride Hydrohalic acid 
B.  Hydrogen fluoride Oxyacid  
C.  Hydrofluoric acid Hydrohalic acid 
D.  Hydrofluoric acid Oxyacid  

  
 
 

5.  In the equilibrium system above, the water molecule acts as: 
 
A. A proton acceptor 
B. A proton donor 
C. A hydrogen atom acceptor 
D. A hydrogen atom donor  

 
 
 

6.  Which of the following is correct? 
 
 Acid Conjugate Base 
A.  Water  Hydronium ion 
B.  Water Fluoride ion 
C.  Hydrofluoric acid Hydronium ion 
D.  Hydrofluoric acid Fluoride ion 
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7.  Which of the following species is only considered a base in the Brønsted-Lowry theory 
but not the Arrhenius theory? 
 
A. NaOH 
B. NaHCO3 
C. NH4

+ 
D. H2O 

 
 
 

 
8.  Which of the following shows the correct molecular formula for perchloric acid? 

 
A. HCl 
B. HClO 
C. HClO3 
D. HClO4 

 

 
9.  Consider the two reactions involving metal oxides and dilute acid below. Reagents are 

used in a stoichiometric ratio such that no excess reactants remain. 
 

𝐑𝐞𝐚𝐜𝐭𝐢𝐨𝐧	𝟏:	MgO(<) + 2HCl($%) → MgCl(($%) + H(O(*) 
 

𝐑𝐞𝐚𝐜𝐭𝐢𝐨𝐧	𝟐:	CaO(<) + 2HCl($%) → CaCl(($%) + H(O(*) 
 

Which of the following is correct? 
 
A. The metal oxides are classified as Brønsted-Lowry bases. 
B. The molar heat of reaction of the two reactions is always equal at a given 

temperature. 
C. Reaction 2 occurs more readily than reaction 1 so it produces more water. 
D. At 25ºC, the resultant pH of both solutions will be 7.0. 
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10.  Several theories of acids and bases have been proposed throughout the previous few 
centuries. The order in which scientists propose their theories form oldest to most recent 
is: 
 
A. Lavoisier, Davy, Arrhenius, Brønsted-Lowry 
B. Davy, Lavoisier, Arrhenius, Brønsted-Lowry 
C. Arrhenius, Brønsted-Lowry, Davy, Lavoisier 
D. Lavoisier, Arrhenius, Davy, Brønsted-Lowry 

 
 
11.  Which of the following rows correctly shows the product of each reaction? 

 
 Reactants Products 
A.  Metal + dilute acid Metal hydroxide + hydrogen gas 

B.  Metal carbonate + dilute acid Metal hydroxide + water + carbon dioxide 

C.  Acid + base Salt + water + hydrogen gas 
D.  Metal oxide + dilute acid Salt + water 

   
 

12.  Which of the following is the conjugate acid of NH2–? 
 
A. NH3 
B. NH4+ 
C. H2O 
D. H3O+ 

 
13.  A student is investigating the reactivity of various metals. The reactivity of each metal 

with water is observed and a number from 1–4 is recorded after all metals have been 
investigated, 1 being the most reactive and 4 being the least reactive. 
 
Which of the following rows best represents what the student observed? 
 
 Copper Magnesium Sodium Potassium 

A.  1 3 2 4 

B.  4 3 2 1 

C.  4 2 1 3 

D.  1 2 3 4 
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14.  Calcium hydroxide is a sparingly soluble base that dissociates in water according to the 
following equation. 

Ca(OH)((<) ⇌ Ca($%)(. + 2OH($%)–  
 
Which of the following is correct regarding calcium ion concentration and Ksp of 
Ca(OH)2 in dilute HCl? 
 
 [Ca2+] Ksp 

A.  Increase  Increase  
B.  Increase Remains the same 
C.  Remains the same Decrease 
D.  Remains the same Remains the same 

 
 

15.  Four acid solutions are neutralised with 0.10 mol L–1 NaOH. The concentration and 
volume of acid used are shown in the table. 
 

Acid Concentration  
(mol L–1) 

Volume  
(mL) 

Hydrochloric acid     HCl 0.05 25 

Hydrofluoric acid       HF 0.05 25 

Sulfuric acid          H2SO4 0.10 25 

Phosphoric acid     H3PO4 0.10 20 
 
Which acid solution requires the greatest volume of NaOH to be completely neutralised? 
 
A. HCl 
B. HF 
C. H2SO4 
D. H3PO4 

 
16.  NESA Sample Questions Mod 6 Question 2 
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Question 1 (13 marks) 

Sulfuric acid and copper carbonate are combined in a beaker, which is placed on a scale. 
 

Mark 

(a) The students performing the experiment notice that the mass of the beaker decreases over 
time, and then plateaus. Explain this with reference to the products of the reaction. Include 
a balanced chemical equation. 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

3 

(b) Arrhenius and Brønsted-Lowry theories of acid and bases are widely applicable despite the 
differences in their theories.  
 
Discuss the application of these two theories in the reaction between sulfuric acid and 
copper carbonate. 

 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

4 
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Question 1 (continued) 

(c) Besides the change in mass reading, outline ONE other observation that indicates the 
presence of a chemical reaction in the beaker. 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

1 

(d) The beaker’s mass decreases by 3.3 g. How many grams of sulfuric acid will have reacted? 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

3 

(e) Describe one experimental technique that can be used to confirm that the gas produced is 
in fact carbon dioxide. 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

2 
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Question 2 (9 marks) 

Hydrochloric acid is combined with lead hydroxide in a beaker. 
 

Mark 

(a) Write a balanced equation to represent this reaction. Include states. 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

1 

(b) A student attempts to investigate acid-base reactions by reacting 250 mL of 0.98 mol L–1 
hydrochloric acid with 0.33 moles of a lead hydroxide solution.  
 
Determine the final volume of water produced by the reaction. 

 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 
 
 
 

Question 2 continues on the next page 

3 
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Question 2 (continued) 

The same student reacts hydrochloric acid with sodium carbonate in a beaker and observes that 
the reaction produces a gas due to the apparent bubbling in the solution.  
 
In his experimental conclusion, the student claims that this is not an acid-base reaction because 
sodium carbonate does not dissociate in solution to form hydroxide ions, and a gas was not 
formed between hydrochloric acid and lead hydroxide.  
 

Mark 

(c) Is the student correct? Justify your answer. 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

3 
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Question 3 (6 marks) 
Brønsted-Lowry’s theory of acids and bases are able to explain more acid-base reactions than 
the Arrhenius theory. 
 
Using appropriate examples and relevant equations, explain why the following reactions are 
considered acid and base reactions in the Brønsted-Lowry theory. 
 

Mark 

(a) Metal + dilute acid 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

2 

(b) Metal oxide + dilute acid  
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

2 

(c) Metal carbonate + dilute acid  
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

2 
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Question 4 (7 marks) 

Models used to identify and classify acids and bases have evolved over the last few centuries.  
 

Mark 

(a) Justify the early models of the acid and bases proposed by Lavoisier and Davy. 
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

2 

(b) Explain the limitations of Lavoisier and Davy’s models. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

2 

The following statement was made in response to Arrhenius’ model of acids and bases at the 
end of the 19th century. 

  
‘Arrhenius’ theory is a significant improvement on our existing understanding of acids and 
bases.’ 
 

 

(c) Justify this statement with reference to the advantages of Arrhenius’ model over its 
preceding models.  
 
………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

3 
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Question 5 (5 marks)  

Assess the usefulness of the Brønsted-Lowry model in classifying acids and bases. Support 
your answer with at least TWO chemical equations. 
 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

5 
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Question 6 (4 marks) 
Describe ONE example of a neutralisation reaction in medicine and ONE example in a common 
household. Include at least ONE equation in your response.  
 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

………………………………………………………………………………………………. 

 

4 

                                                                                                                                                                                                                                                                                                                                                                            


