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Section 1 – 20 marks 
Attempt Questions 1–20  
Allow about 35 minutes for this part 
 
Use the multiple-choice answer sheet for Questions 1-20 
 
  

 
 
 

 
 
 

 
 
 

H = -136 kJmol-1 
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What is the volume of hydrogen produced at 298.15 K and 100 kPa when 1.22 g of magnesium 
is reacted with excess dilute acid? 
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13. Which of the following solutions, upon mixing will produce the solution with the highest 

temperature change? 
 
 (A) 50mL of 0.05M HNO3 + 100mL of 0.4M NaOH 

 (B) 200mL of 0.05M CH3COOH + 100mL of 0.01M NaOH 

 (C) 100mL of 0.1M H2SO4 + 50mL of 0.4M KOH 

 (D) 50mL of 0.2M HCl + 100mL of 0.025 Ba(OH)2 

 
 
 

 
 
 

 
 

(A)   addition 
(B)   substitution 
(C)   combustion 
(D)   oxidation 

The infrared spectrum of a pure compound showed a broad band between 2500 and 3000 cm-1; a 
series of moderate bands at 2900, 2990 and 3200 cm-1; an intense band at 1720 cm-1; and numerous 
bands between 1640 and 750 cm-1. 

(A)    2.0 x 102 
(B)    1.4 x 104 
(C)    8.6 x 104 
(D)    1.1 x 105 
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END OF SECTION 1 
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2019 Chemistry Trial Examination        
 
Section 2 – 80 marks  
Attempt Questions 21–38 
Allow about 2 hours and 25 minutes for this section 
 
Answer the questions in the spaces provided. These spaces provide guidance for the expected length of 
response. 
 
Show all relevant working in questions involving calculations. 
 
Extra writing space is provided at the back of this booklet.  If you use this space, clearly indicate which 
question you are answering. 
 
 
 
Question 21 (3 marks) 
 
Sulfur trioxide, SO3, is made by the reaction of sulfur dioxide, SO2, and oxygen, O2, in the presence of a 
catalyst. 
 
In a closed system in the presence of a catalyst, the reaction quickly reaches equilibrium at 1000 K. 
 
A mixture of 2.00 mol of SO2(g) and 2.00 mol of O2(g) was placed in a 4.00 L evacuated, sealed  
vessel and kept at 100 K until equilibrium was achieved.  At equilibrium, the vessel was found to  
contain 1.66 mol of SO3(g). 
 
Calculate the equilibrium constant, Keq for the above equilibrium at 1000 K.  
Show all relevant working.           3 
 

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

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

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

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

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

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

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

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

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

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

 
 
 

Exam Number: 
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Question 22 (6 marks) 
 
In order to demonstrate some solution chemistry, a science teacher prepares a number of practical tasks.  
 
In the first task she mixes 25 mL of 0.1 M BaCl2 with 25 mL of 0.1 M CuSO4.   
 
 
(a) Write a complete balanced chemical equation to represent this reaction, including states.  1 
 
 

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

 

(b) Write the net ionic equation for this reaction.        1 
 
 

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

 

In another demonstration the teacher makes a saturated solution.  

 
She adds 1.52 g of Cu(OH)2 (s) to 100.0 mL of water, and tells her students that the Ksp of  
Cu(OH)2 is 2.2x10-20.  
 
(c) Write the dissociation equation of Cu(OH)2 (s).       1 
 
 

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

 

 
(d) Use the Ksp value to calculate the concentration of OH- ions in this saturated solution   3 

of Cu(OH)2. 
 

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

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

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

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

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

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

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

………………………………………………………………………………………………………….. 
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2 

(4 marks) 
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Question 26 continues on page 15 
 
 
 

120.0 mL of 0.500 mol L-1 sodium hydroxide was added to 60.0 mL of 0.500 mol L-1 sulfuric acid. 
Both solutions were at a temperature of 24.2 oC.  After mixing, the final temperature was 26.3 oC. 
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(c) Using construction lines on the graph above, predict the value of the enthalpy of combustion of     2 
     ethanol in kJ per gram of ethanol. 
 
 

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

 
 
 

End of Question 26 
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Exam Number: 
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Question 29 (4 marks) 
 
Polyvinyl alcohol is a water-soluble addition polymer used in adhesives and paints. The monomer  
used has the following structure:  
 

CH2 = CHOH 
  

           
1 

 
 
 
 
 
 
 
 
 

Question 29 continues on page 19 

(a)  Draw the structural formula for a 3-unit segment of the polymer.  
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Question 29 continued 
 
 
(b) Explain how bromine water can be used to distinguish between a solution of the monomer     2 

and a solution of the polymer. 
 

 
 
(c) State the systematic name for the monomer used in forming polyvinylchloride.      1 
 

 
 
 
 
Question 30 (4 marks)                          
 
In a beaker, enough sodium hydroxide of concentration 0.0288 M is added to10.5 mL of  
0.0355 M of sulfuric acid to make a total volume of 50.0 mL.  
 
 
(a) Write a chemical equation for the reaction          1 
 

 
 
 (b) Calculate the pH of the remaining mixture          3 
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Question 31 (5 marks) 
 
Describe and justify the process used to prepare an ester in the school laboratory.  
Include a diagram and a specific safety precaution in your answer.      5 
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Question 32 (4 marks) 
 
Consider the graph below, which shows the concentration of each species in the equilibrium system: 

PCl3(g) + Cl2(g) PCl5(g)    ∆H = - 92 kJ/mol 

This is measured over 11 minutes, during which time various changes are imposed on the system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a)     When does the system first reach equilibrium? Justify your answer.     1 
 

 

 

 
 
(b)     What change was imposed at t = 5 minutes?  Explain what would happen to the rates of the  3 
           forward and reverse reactions immediately after this change. 
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Question 33 continues on page 24 

Compound A                              

C4H10O 

  
  

  

E 

Question 32 (6 marks) Question 33 (5 marks) 
5  The flow chart shows the reactions of five different organic compounds 

Exam Number: 
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Compound E 

NaC4H7O2 

 
 
 
 
 

  

 
 
 
 
 
 
 
 
 
 
 

End of Question 33 
 
 
 
 
 
 
 

Question 33 continued 
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(b) Draw a diagram to show how soaps form micelles in a mixture of oil and water.               1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 34 (3 marks) 
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Question 35 (7 marks) 
 
A student was asked to determine the mass of CaCO3 present in a 2.25 g sample of chalk.  
The chalk reacted with 100.0 mL of a 1.00 M HCl solution. After the bubbling stopped, excess  
HCl remained. The excess HCl was titrated with 1.00 M NaOH. The average titre was 17.15 mL.  
 
(a) Calculate the number of moles of sodium hydroxide which reacted with the excess HCl.  1 
 

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

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

 
(b)  Determine the number of moles of HCl added to the chalk sample and use this to calculate  4 

the actual number of moles of calcium carbonate present in the sample. 
 

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

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

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

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

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

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

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

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

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

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

(c) Calculate the percentage of calcium carbonate by mass present in the 2.25 g chalk sample. 2 
 

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

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

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

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

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

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

………………………………………………………………………………………………………….. 
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Question 36 (3 marks) 
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Question 37 (3 marks) 
 
Draw a flow chart for a procedure using chemical tests to distinguish between solutions  
of silver nitrate, lead nitrate and sodium carbonate.          3 
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Question 38 continues on page 30 
 

Question 38 (5 marks) 

m/z 
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Question 38 continued 
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Section 2 – Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Section 2 – Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
 
 

 
 

 
 



 
 
 
 
Year 12 
 
Chemistry  
 
Trial Examination – Suggested Answers and Marking Guidelines 
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• Reading time – 5 minutes  

• Working time – 3 hours 

• Write using black pen 
• Draw diagrams using pencil 
• Board approved calculators may be used 
• A data sheet and a Periodic Table are provided 

at the back of this paper 
• Write your Student Exam Number where 

required 
• Note: Any time you have remaining should be 

spent revising your answers 

 
 

 

Total marks – 100 

 
20 marks 

• Attempt Questions 1 - 20 

• Allow about 35 minutes for this section 

 

 
80 marks 

• Attempt Questions 21 - 38 

• Allow about 2 hour and 25 minutes for this section 

 

 

 

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM 
 
 

 

 

Exam Number: 

Section 1 

Section 2 
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Section 1 – 20 marks 
Attempt Questions 1–20  
Allow about 35 minutes for this part 
 
Use the multiple-choice answer sheet for Questions 1-20 
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H = -136 kJmol-1 
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What is the volume of hydrogen produced at 298.15 K and 100 kPa when 1.22 g of magnesium 
is reacted with excess dilute acid? 
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(A)  2.0 x 102 
(B) 1.4 x 104 
(C) 8.6 x 104 
(D) 1.1 x 105 
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13. Which of the following solutions, upon mixing will produce the solution with the highest 
temperature change? 

 
 (A) 50mL of 0.05M HNO3 + 100mL of 0.4M NaOH 

 (B) 200mL of 0.05M CH3COOH + 100mL of 0.01M NaOH 

 (C) 100mL of 0.1M H2SO4 + 50mL of 0.4M KOH 

 (D) 50mL of 0.2M HCl + 100mL of 0.025 Ba(OH)2 

 

 n(H+) n(OH-) 
(A) 0.0025 0.04 
(B) 0.01 0.001 
(C) 0.02 0.02 
(D) 0.01 0.005 

 
 
 

 
  

 
 

 
 
 

 
 

(A) addition 
(B) substitution 
(C) combustion 
(D) oxidation 

The infrared spectrum of a pure compound showed a broad band between 3200 and 3500 cm-1; a 
series of moderate bands at 2900, 2990 and 3200 cm-1; an intense band at 1725 cm-1; and numerous 
bands between 1640 and 750 cm-1. 
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END OF SECTION 1 
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2019 Chemistry Trial Examination        
 
Section 2 – 80 marks  
Attempt Questions 21–38 
Allow about 2 hours and 25 minutes for this section 
 
Answer the questions in the spaces provided. These spaces provide guidance for the expected length of 
response. 
 
Show all relevant working in questions involving calculations. 
 
Extra writing space is provided at the back of this booklet.  If you use this space, clearly indicate which 
question you are answering. 
 
 
Question 21 (3 marks) 
 
Sulfur trioxide, SO3, is made by the reaction of sulfur dioxide, SO2, and oxygen, O2, in the presence of a 
catalyst. 
 

2SO2 (g)  +  O2 (g)    2SO3 (g)    ∆H < 0 
 
In a closed system in the presence of a catalyst, the reaction quickly reaches equilibrium at  1000 K. 
 
A mixture of 2.00 mol of SO2(g) and 2.00 mol of O2(g) was placed in a 4.00 L evacuated, sealed  
vessel and kept at 100 K until equilibrium was achieved.  At equilibrium, the vessel was found to  
contain 1.66 mol of SO3(g). 
 
Calculate the equilibrium constant, Keq for the above equilibrium at 1000 K.  
Show all relevant working.           3 
 
21 (3 marks) 
Outcomes Assessed: CH12–6, CH12–12 
Targeted Performance Bands: 3-5 

Criteria Marks 
• Correctly calculates the value of the equilibrium constant (and unit) 3 
• Uses correct equilibrium constant expression  
AND 
• Correctly calculates the concentrations of SO2(g) and O2(g) at equilibrium 

2 

• Writes the correct equilibrium constant expression 1 
 
Sample answer  
2SO2 (g)  +  O2 (g)    2SO3 (g)     
 
If 1.66 mol SO3 forms, then 1.66 mol SO2 must have reacted with 0.83 mol O2. 
 

Concentrations [SO2] mol/L [O2] mol/L [SO3] mol/L 
Initial 2.00/4 = 0.500 2.00/4 = 0.500 0 
Change –1.66/4 

= – 0.415 
–0.83/4 

= – 0.207 
+1.66/4 = 

0.415 
At equilibrium 0.500 – 0.415 

= 0.085 
0.500 – 0.207 

= 0.293 
0.415 

 
Keq =      [SO3(g)]2             =          (0.415)2           = 81.4 M-1 

          [SO2(g)]2  [O2(g)]            (0.085)2 (0.293) 
 

Exam Number: 
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Question 22 (6 marks) 
 
In order to demonstrate some solution chemistry, a science teacher prepares a number of practical tasks.  
 
In the first task she mixes 25 mL of 0.1 M BaCl2 with 25 mL of 0.1 M CuSO4.   
 
 
(a) Write a balanced chemical equation to represent this reaction, including states.   1 
 
22.a. 

Marking Criteria Marks 
• Writes the correct balanced chemical equation including states. 1 

 
BaCl2(aq) + CuSO4(aq)  BaSO4(s) + CuCl2(aq) 
 
 (b) Write the net ionic equation for this reaction.        1 
22.b. 

Marking Criteria Marks 
• Writes the correct net ionic equation. 1 

 
Ba2+(aq) + SO4

2-(aq)  BaSO4(s) 
 
In another demonstration the teacher makes a saturated solution.  

 
She adds 1.52 g of Cu(OH)2 (s) to 100.0 mL of water, and tells her students that the Ksp of  
Cu(OH)2 is 2.2x10-20.  
 
(c) Write the dissociation equation of Cu(OH)2 (s).       1 
22.c. 

Marking Criteria Marks 
• Writes the correct balanced chemical equation including states. 1 

 
Cu(OH)2(s)  Cu2+(aq) + 2OH-(aq) 
 
 
(d) Use the Ksp value to calculate the concentration of OH- ions in this saturated solution   3 

of Cu(OH)2. 
22d. 

Marking Criteria Marks 
• Correctly calculates [OH-]. 3 
• Response contains one error. 2 
• Response contains one correct step. 1 

 
Cu(OH)2(s) Cu2+(aq) + 2OH-(aq). 
 
If [Cu2+] = x then [OH-] = 2x. 
 
Ksp = [OH-]2[Cu2+] = (2x)2.x = 4x3 

 
2.2x10-20 = 4x3 

 
x3 = 5.5x10-21 M 
 
x = 1.77x10-7  
 
Therefore [OH-] = 2 x 1.77x10-7 = 3.53x10-7 M. 
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  (b) Calculate the value of Ksp for this system 
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2 

(4 marks) 
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(a)  Calculate the enthalpy change per mole of water formed in this reaction    3 
 

 
 

Question 26 continues on page 15 
 

= 0.18 x 4.18 x 103 x 2.1 = 1.58 kJ 

120.0 mL of 0.500 mol L-1 sodium hydroxide was added to 60.0 mL of 0.500 mol L-1 sulfuric acid. 
Both solutions were at a temperature of 24.2 oC.  After mixing, the final temperature was 26.3 oC. 
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Using the data provided, construct a graph that shows the relationship between chain length  
(number of carbon atoms) and enthalpy of combustion for these alcohols. 
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(c) Using construction lines on the graph above, predict the value of the enthalpy of combustion of     2 
     ethanol in kJ per gram of ethanol. 
 

 
 

End of Question 26 
 
 
 

 
 
 Identify each piece of equipment and outline its role in a titration. 
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Question 29 (4 marks) 
 
Polyvinyl alcohol is a water-soluble addition polymer used in adhesives and paints. The monomer  
used has the following structure:  
 

CH2 = CHOH 
  

           
1 

 
Marking Guidelines Marks 

• Correct structural formula  1 
 
Sample answer 

 
 
(b) Explain how bromine water can be used to distinguish between a solution of the monomer     2 

and a solution of the polymer. 
 

Marking Guidelines Marks 
• Explains how to distinguish between saturated an unsaturated hydrocarbons  2 
• Fails to mention that Bromine water reacts with double bond  1 

 
Sample answer 
Bromine water is decolourised instantly by the monomer reacting with the double bond. The polymer has 
single bonds only and reacts very slowly or not at all.  
 
(c) State the systematic name for the monomer used in forming polyvinylchloride.      1 
 

Marking Guidelines Marks 
• Correctly identifies it as chloroethene   1 

 
             
 
 
Question 30 (4 marks)                          
 
In a beaker, enough sodium hydroxide of concentration 0.0288M is added to10.5mL of  
0.0355M of sulfuric acid to make a total volume of 50.0mL.  
 
 
(a) Write a chemical equation for the reaction          1 
 
 2NaOH (aq) + H2SO4 (aq)  Na2SO4 (aq) + 2H2O 
 
 
 
 
 
 
 

(a)  Draw the structural formula for a 3-unit segment of the polymer.  
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 (b) Calculate the pH of the remaining mixture          3 
 

Marking Criteria Marks 
• Calculates the pH of the final mixture. 3 
• Calculates the pH of the final mixture but makes one error. 2 
• Completes one step in the calculation correctly. 1 

 
2NaOH (aq) + H2SO4 (aq)  Na2SO4 (aq) + 2H2O 
 
n(NaOH) = cV = 0.0288 x 0.0395 = 0.0011376 mol 
n(H2SO4) = cV = 0.0355 x 0.0105 = 0.00037275 mol 
 
LR: NaOH: 0.0011376/2 = 0.0005688 
       H2SO4: 0.0037275 /1 = 0.00037275  
 
NaOH is in excess 
 
NaOH reacting = 0.00037275x2 = 0.0007455 mol 
n(NaOH) remaining = 0.0011376 -0.0007455 = 0.0003921 mol 
 
[OH-] final = n/V = 0.0003921/0.05 = 0.007842 mol L-1 
pOH = -log 0.007842 = 2.106 
 
pH = 11.9 

 
 
Question 31 (5 marks) 
 
Describe and justify the process used to prepare an ester in the school laboratory.  
Include a diagram and a specific safety precaution in your answer.      5 
 
31 (5 marks)  
Outcomes Assessed: CH12–7, CH12–14 
Targeted Performance Bands: 2-5 

Criteria Marks 
• Describes and justifies the process used to prepare an ester thoroughly 

including a scientific diagram and a safety precaution 
5 

• Describes the reflux thoroughly and gives some justification for using the 
process including a scientific diagram and a safety precaution 

4 

• Describes some correct information about the reflux process 3 
• Identifies some correct information about the reflux process 1- 2 

 
Sample answer 
Methanol, ethanoic acid and the catalyst, concentrated sulfuric acid, are 
placed in a flask attached to a reflux condenser.  A heating mantle should be 
used to heat the flask (no naked flame but can reach temperatures > 100°C).      
 
The mixture is heated for an hour, with the temperature of the heating mantle 
and the water flow rate through the condenser controlled to ensure that no 
gases escape into the laboratory.  Boiling chips in the flask ensure even 
boiling. 
 
Concentrated sulfuric acid acts as a catalyst.  Its presence, in small quantity, 
provides a new pathway for the reaction.  This new pathway has a lower 
activation energy than a non-catalysed pathway.  As a result, the reaction 
occurs at a faster rate when the catalyst is present. 
 
Sulfuric acid is also a dehydrating reagent.  It is strongly attracted to water, which is a product of the esterification reaction.  
By Le Chatelier’s Principle, the presence of sulfuric acid drives the reaction to the right (as esterification is an equilibrium 
reaction) as water is removed. Sulfuric acid can therefore increase the yield in the equilibrium reaction. 
Diagram 
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Question 32 (4 marks) 
 
Consider the graph below, which shows the concentration of each species in the equilibrium system: 

PCl3(g) + Cl2(g)  PCl5(g)     ∆H = - 92 kJ/mol 

This is measured over 11 minutes, during which time various changes are imposed on the system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a)     When does the system first reach equilibrium? Justify your answer.     1 
 
 

Marking Criteria Marks 
• Identifies t = 3 minutes with a correct justification. 1 

 
The system first reaches equilibrium at t = 3 minutes. This is clear from the graph because it is when 
the concentrations of each species in the system start to remain constant. 

 
(b)     What change was imposed at t = 5 minutes?  Explain what would happen to the rates of the  3 
           forward and reverse reactions immediately after this change. 
 

 
Marking Criteria Marks 

• Identifies that the concentration of Cl2 was increased and explains subsequent    
changes in rates of both the forward and reverse reactions 3  

• Identifies that concentration of Cl2 was increased AND describes changes in the 
rate of the forward reaction OR the reverse reaction. 2 

• Identifies that concentration of Cl2 was increased OR describes changes in the rate 
of the forward reaction OR the reverse reaction. 1 

 
The concentration of Cl2 gas was increased, and more collisions between the reactants will 
immediately increase the rate of the forward reaction (we ‘see’ this as a shift to the right, which is 
why the [Cl2] falls after the initial spike.  
 
Since the forward reaction is favoured, reactant particles then fall, reducing the rate of the forward 
reaction, while the rate of the reverse speeds up, due to more collisions in products made from the 
initial shift. The rates equalise at 6.5 min and remain equal until 7min (i.e. system at equilibrium). 

 
 Or combined: As the rate of the forward reaction increases the reverse rate of reaction decreases. 
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Question 33 continues on page 25 
 
 

Compound A                              

C4H10O 

  
  

  

E 

Question 32 (6 marks) Question 33 (5 marks) 
5  The flow chart shows the reactions of five different organic compounds 

 

Compound A is a primary 
alcohol as oxidation of 
compound A produces an acid, 
compound C. 

 

Compound B is a chloroalkane 
formed by the replacement of 
OH with Cl in compound A 
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Compound E 

NaC4H7O2 

 
 
 
 
 

  

 
 
 

Criteria Marks 
Correctly draws structures of 5 compounds 
AND 
Provides justifications for all compounds 

5 

Correctly draws structures of 4 compounds 
AND 
Provides justifications for 4 compounds 

4 

Correctly draws structures of 3 compounds 
AND 
Provides justifications for 3 compounds 

3 

Correctly draws structures of 2 compounds 
AND 
Provides justifications for 1 compounds 

2 

Provides some relevant information 1 
 

 
 
 

Question 33 continued 

 

Compound C is the acid 
produced by the oxidation of 
compound A.  This is 
confirmed by the production of 
CO2 when reacted with 
carbonate ion. 

Compound D is the alkene 
produced from compound A 
through the dehydration 
reaction, which removes to 
OH and another H atom to 
form a double bond 

 

 

Compound E is the sodium 
salt of the acid (compound C) 
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End of Question 33 
 

 
 

 
NB: for 2 marks must include that the soap works as an emulsifier/ allows the water and oil to mix. 
 

(b) Draw a diagram to show how soaps form micelles in a mixture of oil and water.               1 
 

 
 
 
 
 
 

Question 34 (3 marks) 
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Question 35 (7 marks) 
 
A student was asked to determine the mass of CaCO3 present in a 2.25 gram sample of chalk.  
The chalk reacted with 100 mL of a 1.00 M HCl solution. After the bubbling stopped, excess  
HCl remained. The excess HCl was titrated with 1.00 M NaOH. The average titre was 17.15 mL.  
 
(a) Calculate the number of moles of sodium hydroxide which reacted with the excess HCl.  1 
 

Criteria Marks 
• Calculates the moles of sodium hydroxide which reacted with the 

excess HCl 1  

 
Sample answer: 
 
Moles of NaOH which react with excess HCl 
n=C x V 
n= 1.0 x 0.01715 
n= 0.01715 moles of NaOH 

 
(b)  Determine the number of moles of HCl added to the chalk sample and use this to calculate  4 

the actual number of moles of calcium carbonate present in the sample. 
 

Criteria Marks 
• Calculates the moles of HCl added to the chalk sample 
• Determines the actual number of moles of HCl which reacted with the 

CaCO3 
• Uses a balanced equation to determine the molar ratio for each reaction 
• Calculates the number of moles of CaCO3 in the chalk sample 

4 

• Three of the above correct 3 
• Two of the above correct 2 
• One of the above correct 1 

 
Sample answer: 
 
Moles of HCl added to the chalk 
n= C x V 
n= 1.00 x 0.100 
n= 0.10 
Since NaOH reacts with HCl in a 1: 1 molar ratio number of moles of excess HCl = 0.01715 
Therefore number of moles of HCl which reacted with CaCO3 =  0.10 - 0.01715 =  0.08285 
 
CaCO3(aq)   +  2HCl (aq)   →   CaCl2(aq)   +   H2O(l)   + CO2(g) 
 
Since CaCO3 reacts with HCl in a 1: 2 molar ratio 
number of moles of CaCO3 in chalk sample is 0.08285/2 = 0.041425 
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Use the absorbance data and standard curve provided, determine a reliable value for the concentration of  
copper in the stream 
 

Criteria Marks 
Excludes the outlier and calculates the correct average absorbance as 0.40 
AND 
Interpolates a value from the graph (showing construction lines) 
AND 
Correct final answer with units 7.00-7.40ppm 

3 

2 of the above 2 
1 of the above 1 

 
 
 
 
 
 
 
 
 
 
 
 

Question 36 (3 marks) 
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Question 37 (3 marks) 
 
Draw a flow chart for a procedure using chemical tests to distinguish between solutions  
of silver nitrate, lead nitrate and sodium carbonate.          3 
 
37 (3 marks) 
Outcomes Assessed: CH12–7, CH12–15 
Targeted Performance Bands: 2-5 

Criteria Marks 
• Draws a flow chart to show a correct method of identification of ALL 

THREE solutions 
3 

• Draws a flow chart to show a correct method of identification of TWO 
solutions 

2 

• Draws a flow chart to show a correct method of identification of ONE 
solution 1 

NB a flow chart must be sequential ie use arrows 
 
Sample answer 
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Question 38 continues on next page 

Question 38 (5 marks) 

m/z 
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Question 38 continued 


