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 This question is about electroplating and electrolysis. 
  
An iron ring was electroplated with silver. 
 
Figure 1 shows the apparatus. 

   
Figure 1 

   

 

 
 
 

0 1 
 

. 1 
 

Give two reasons why objects are electroplated. 
[2 marks] 

  1  

   

  2  

   
 
 
 

0 1 
 

. 2 
 

A solution of silver nitrate is used for the electroplating. 
 
Give the reason why solid silver nitrate does not conduct electricity. 
 
You should refer to ions in your answer. 

[1 mark] 
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. 3 
 

Silver is deposited on the iron ring at a rate of 1.1 g per hour. 
 
Calculate the time needed for the iron ring to increase in mass by 0.33 g. 
 
Give your answer in minutes. 

  [3 marks] 
   

   

   

   

   

  Time needed =  minutes 
 
 
 
 
 

  
 

 A teacher electrolysed a solution of zinc bromide. 
 
Hydrogen and bromine were produced. 

 
 
 

0 1 
 

. 4 
 

Bromine was produced at the positive electrode. 
 
Balance the equation for the reaction at the positive electrode. 

[1 mark] 
   

  2 Br–  →  Br2  +     e–  
 
 
 
 

0 1 
 

. 5 
 

Hydrogen was produced at the negative electrode. 
 
What can be concluded about the reactivity of zinc compared with the reactivity of 
hydrogen? 

[1 mark] 
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 This question is about chlorine and compounds of chlorine. 
 
 
 

 

0 2 
 

. 1 An atom of chlorine is represented as  35
17 Cl 

 
What is the electronic structure of this chlorine atom? 

[1 mark] 
   

 
 
 
 
 
 
 
 

0 2 
 

. 2 
 

Chlorine has similar chemical properties to other elements in the same group of the 
periodic table. 
 
Give one reason why. 

[1 mark] 
   

   
 
 
 
 
 
 
 
 

0 2 
 

. 3 
 

Which noble gas has the same electron arrangement as a chloride ion (Cl–)? 
 
Use the periodic table. 

[1 mark] 
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. 4 
 

Figure 2 represents the structure of sodium chloride. 
   

Figure 2 
   

 
   
  Describe the structure and bonding in sodium chloride. 
  [3 marks] 

   

   

   

   

   

   
 
 
 

0 2 
 

. 5 
 

The formula of magnesium chloride is MgCl2 
 
Calculate the percentage by mass of chlorine in magnesium chloride. 
 
Give your answer to 3 significant figures. 
 
Relative atomic mass (Ar): Cl = 35.5 
 
Relative formula mass (Mr): MgCl2 = 95 

  [3 marks] 
   

   

   

   

   

  Percentage by mass of chlorine (3 significant figures) =   % 
  

 
9 

 



6 
 

*06* 
IB/G/Jun24/9204/CE 

 

Do not write 
outside the  

box 
 

0 3 
 

 A student investigated the reaction between magnesium and hydrochloric acid. 
 
The reaction produced magnesium chloride and hydrogen gas. 

 
 
 

0 3 
 

. 1 
 

The student added 0.003 moles of magnesium to hydrochloric acid. 
 
Calculate the mass of magnesium used. 
 
Relative atomic mass (Ar): Mg = 24 

[2 marks] 
   

   

   

  Mass =    g 
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. 2 
 

The student measured the volume of hydrogen gas produced over time. 
 
Figure 3 shows the results. 

   
Figure 3 

   

 

   
 
 

  Determine the mean rate of reaction between 10 seconds and 50 seconds. 
 
Use Figure 3 and the equation: 

Rate of reaction = 
volume of hydrogen gas

time taken  
  [4 marks] 

   

   

   

   

   

   

   

  Rate of reaction =   cm3/s 
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. 3 
 

Plan a method to investigate the effect of changing the concentration of hydrochloric 
acid on the rate of reaction with magnesium. 

  [6 marks] 
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 
 
 
 

0 3 
 

. 4 
 

Explain why increasing the concentration of hydrochloric acid changes the rate of 
reaction with magnesium. 
 
You should refer to collisions in your answer. 

[2 marks] 
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 This question is about ammonia. 
 
 
 

0 4 
 

. 1 
 

Ammonia molecules are made of atoms. 
 
Explain why the mass of an atom is concentrated in the centre of the atom. 
 
You should refer to protons, neutrons and electrons in your answer. 

  [4 marks] 
   

   

   

   

   

   

   

   
 
 
 
 
 

Question 4 continues on the next page 
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. 2 
 

Ammonia dissolves in water to produce an alkaline solution. 
 
Give the formula of the ion that all alkaline solutions contain. 

[1 mark] 
   

 
 
 
 

0 4 
 

. 3 
 

Ammonia reacts with sulfuric acid to produce ammonium sulfate. 
 
Ammonium sulfate contains the ions: 

• NH4
+ 

• SO4
2– 

 
 
What is the formula of ammonium sulfate? 

[1 mark] 
  Tick () one box. 
   

  

NH4SO4  
 

NH4(SO4)2  
 

(NH4)2SO4  
 

NH8SO4  
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A teacher demonstrated the movement of gas molecules along a tube. 
 
The teacher used: 

• concentrated hydrochloric acid that gives off hydrogen chloride gas 

• concentrated ammonia solution that gives off ammonia gas. 
 
Figure 4 shows the apparatus used. 

   
Figure 4 

   
 

   
  Hydrogen chloride gas and ammonia gas react to produce ammonium chloride, a 

white solid. 
 
The equation for the reaction is: 

HCl(g)  +  NH3(g)  →  NH4Cl(s) 

 
  Where will the white solid form in the tube? 

 
Explain your answer. 
 
Relative formula masses (Mr):      NH3 = 17      HCl = 36.5 

  [4 marks] 
  Tick () one box. 
   

  A 
 

 

 B 
 

 

 C 
 

 

 

   

  Explanation   
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 Poly(ethene) is produced from ethene. 
 
Low-density poly(ethene) (LDPE) and high-density poly(ethene) (HDPE) are polymers 
made from ethene molecules. 

 
 
 

0 5 
 

. 1 
 

Describe a test for ethene. 
 
Give the result of the test. 

[2 marks] 
  Test   

   

  Result   

   
 
 
 
 

0 5 
 

. 2 
 

Figure 5 shows part of the displayed structures for the reaction to form poly(ethene). 
 
Complete Figure 5. 

  [2 marks] 
 

Figure 5 
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. 3 
 

LDPE and HDPE are both produced from ethene. 
 
How can two different polymers be produced from ethene molecules? 

  [1 mark] 
   

   
 
 
 
 

0 5 
 

. 4 
 

LPDE and HDPE are thermosoftening polymers. 
 
Figure 6 represents the polymer chains of LDPE and HDPE. 

   
Figure 6 

   

 
   

 
  Suggest one reason why LDPE has a lower melting point than HDPE. 
  [1 mark] 

   

   
 
 
 
 
 

Question 5 continues on the next page 
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. 5 
 

Table 1 shows some information about two polymers. 
   

Table 1 
 

 
Polymer 

Poly(ethene) PLA 

Raw material Crude oil Cornstarch 

Source of raw material Underground oil well Corn plants grown in  
cleared forest 

Biodegradability Does not decompose Decomposes in 120 days in 
industrial composters 

 

 
 

  Evaluate the environmental impact of using poly(ethene) and PLA. 
  [4 marks] 
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 A student investigated the energy change of the reaction between hydrochloric acid 
and sodium hydrogen carbonate. 
 
This is the method used. 

1. Measure 50 cm3 of hydrochloric acid into a plastic cup. 

2. Measure the starting temperature of the hydrochloric acid. 

3. Add 1 g of sodium hydrogen carbonate powder to the plastic cup. 

4. Stir the solution. 

5. Measure the temperature of the solution. 

6. Repeat steps 3 to 5 until a total of 9 g of sodium hydrogen carbonate has  
been added. 

 
 
 
 
 

  Figure 7 shows the results. 
   

Figure 7 
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. 1 
 

Explain the trends shown by the results. 
 
Use data from Figure 7. 

  [4 marks] 
   

   

   

   

   

   

   

   
 
 

0 6 
 

. 2 
 

Figure 8 shows part of an energy level diagram for the reaction between  
hydrochloric acid and sodium hydrogen carbonate. 

   
Figure 8 

   

 
   
  Complete Figure 8. 

 
Use Figure 7. 
 
You should: 

• label the reactants and products 

• label the activation energy 

• label the overall energy change. 
  [4 marks] 
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. 3 
 

The reaction between sodium hydrogen carbonate and hydrochloric acid produces 
carbon dioxide. 
 
When carbon dioxide is bubbled through calcium hydroxide solution, the solution turns 
cloudy white. 
 
Explain why the solution turns cloudy white. 

  [2 marks] 
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 This question is about the bonding and reactions of some elements. 
 
Figure 9 represents the arrangement of atoms in two non-metal elements. 

   
Figure 9 

 

 
 
 
 

0 7 
 

. 1 
 

Compare the bonding and structure of graphite and phosphorus. 
  [4 marks] 

   

   

   

   

   

   

   

   
 
 
 
 

0 7 
 

. 2 
 

Explain why graphite conducts electricity. 
  [2 marks] 

   

   

   

   
 

Question 7 continues on the next page 
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. 3 
 

Phosphorus reacts with oxygen to form an oxide. 
 
A sample of the oxide contains 3.1 g of phosphorus and 4.0 g of oxygen. 
 
 
Calculate the empirical formula of this oxide of phosphorus. 
 
Relative atomic masses (Ar):      P = 31      O = 16 

  [4 marks] 
   

   

   

   

   

   

   

  Empirical formula =  
 
 
 
 

0 7 
 

. 4 
 

A student investigated four metals A, B, C and D. 
 
Metal D is the only one that reacted with cold water. 
 
Metal C reacted more vigorously than metal B with dilute acid. 
 
Metal A displaced metal C from its compound. 
 
 
Write down the metals in order of reactivity. 

  [1 mark] 
  Most reactive   

     

     

  Least reactive   
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. 5 
 

Lithium and potassium are in Group 1 of the periodic table. 
 
Lithium and potassium have a different reactivity with water. 
 
 
Explain the difference in reactivity. 

  [4 marks] 
   

   

   

   

   

   

   

   
 
 
 
 
 

Turn over for the next question 
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 This question is about substances found in crude oil. 
 
 
 

0 8 
 

. 1 
 

Explain how crude oil is separated into fractions by fractional distillation. 
  [4 marks] 

   

   

   

   

   

   

   

   
 
 
 
 

  Heptane (C7H16) is a compound found in crude oil. 
 
Heptane is used as a fuel. 

 
 
 

0 8 
 

. 2 
 

Heptane combusts in oxygen (O2) to produce carbon dioxide and water. 
 
Complete the equation for the combustion of heptane. 
 
Balance the equation. 

[2 marks] 
   

C7H16  +          →      CO2  +    
 
 
 

0 8 
 

. 3 
 

The carbon and hydrogen in heptane are oxidised during combustion. 
 
What does ‘oxidised’ mean? 

  [1 mark] 
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A different alkane X undergoes complete combustion. 
 
0.1 mol of alkane X produces 17.6 g of carbon dioxide when combusted. 
 
 
Determine the formula of alkane X. 
 
You should calculate the number of moles of carbon atoms in alkane X. 
 
Relative atomic masses (Ar):      C = 12      O = 16 

  [4 marks] 

   

   

   

   

   

  Number of moles of carbon atoms =   

   

  Formula   
 
 
 
 
 

Turn over for the next question 
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 This question is about analysing ions and precipitates. 
 
 
 

0 9 
 

. 1 
 

A student tested solutions of two ionic compounds A and B. 
 
Table 2 shows the results. 

   
Table 2 

   

Test Observation with 
compound A 

Observation with 
compound B 

Add sodium hydroxide solution White precipitate forms Brown precipitate forms 

Add dilute nitric acid followed by 
silver nitrate solution Cream precipitate forms Yellow precipitate forms 

 

   
 
 

  A flame test was then done on compound A. 
 
A red flame colour was seen. 
 
 
Determine the name of compound A and the name of compound B. 

  [4 marks] 

  Compound A   

  Compound B   
 
 
 
 
 

Question 9 continues on the next page 
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  A student reacted silver nitrate solution with sodium chloride solution.  A precipitate of 
silver chloride was produced. 
 
Figure 10 shows the apparatus. 

   
Figure 10 

   

 
 
 
 

0 9 
 

. 2 
 

Describe a method to find the mass of the silver chloride precipitate produced. 
  [4 marks] 

   

   

   

   

   

   

   

   
 
 



27 
 

*27* 

 

IB/G/Jun24/9204/CE 

 

Do not write 
outside the  

box 
 

0 9 
 

. 3 
 

The equation for the reaction between silver nitrate and sodium chloride is: 
   

AgNO3(aq)  +  NaCl(aq)  →  AgCl(s)  +  NaNO3(aq) 
   
  15 cm3 of 0.40 mol/dm3 sodium chloride solution was added to a solution of  

silver nitrate. 
 
 
Calculate the maximum mass of silver chloride produced. 
 
Relative formula mass (Mr): AgCl = 143.5 

  [5 marks] 
   

   

   

   

   

   

   

   

   

  Mass of silver chloride =   g 
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