
Questions 
 
Q1. 
  

A student wanted to measure the volume of a gas and use the results to find the volume 
occupied by one mole of the gas. The following method was used. 

 

•  A sample of calcium carbonate was weighed out in a small plastic container. 

•  20 cm3 of hydrochloric acid of concentration 2.00 mol dm–3 was added to a conical 
flask. A small pinch of calcium carbonate was added to the acid. 

•  The container was placed in the conical flask and a gas syringe was connected to the 
top of the conical flask. 

•  The flask was carefully shaken so that the small plastic container fell over, allowing the 
acid and calcium carbonate to mix. 

The apparatus set up is shown. 

 

The student repeated the experiment five times using different masses of calcium carbonate 
on each occasion, with the concentration and volume of the hydrochloric acid constant. 

 

(a)  (i)  Write the equation for the reaction between calcium carbonate and hydrochloric acid. 
Include state symbols. 

(2) 
(ii)  Calculate the molar mass of calcium carbonate. 

(1) 

 
 
 

 ........................................................... g mol-1 
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(iii)  Show that, in each experiment, the hydrochloric acid is in excess. 
(2) 

 
 
 
 
 
 
 
 
 
 
(b)  (i)  Plot a graph of volume of carbon dioxide produced against mass of calcium 
carbonate on the grid. Include a line of best fit. 

(2) 

 

 
(ii)  State how your graph supports the idea that the volume of gas produced depends 
directly on the mass of calcium carbonate added. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(c)  Calculate the volume, under these conditions, of one mole of carbon dioxide gas from 
these data. Give your answer in dm3 to two significant figures. 

(2) 

 
 
 
 
 
 
 
 
 
 
(d)  Give a reason why the student added a small pinch of calcium carbonate to the acid 
before starting the reaction. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 11 marks) 
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Q2. 
  

This question is about some reactions of chlorine and hydrogen chloride. 

When hydrogen gas and chlorine gas are mixed and passed over a hot platinum catalyst, 
hydrogen chloride gas is formed. 

The equation for this reaction is 

H2(g)  +  Cl2(g)  →  2HCl(g) 

In an experiment, 20 cm3 of dry hydrogen gas was reacted with 20 cm3 of dry chlorine gas.  
All gas volumes were measured at room temperature and pressure (r.t.p.). 

Calculate the number of gas molecules in the product at r.t.p. 

[Molar volume of a gas at r.t.p. = 24 000 cm3 mol–1 
Avogadro constant (L) = 6.02 × 1023 mol–1] 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 2 marks) 
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Q3. 
  

A group of students analysed a hydrated salt with the formula KH3(C2O4)y. zH2O  
where y and z are whole numbers. 

The students carried out experiments to determine the values of y and z. 

(a)  Experiment 1 – to determine the value of y 

One student was provided with a 0.0235 mol dm–3 solution of the salt. 
25.0 cm3 portions of the salt solution were acidified with excess dilute sulfuric acid  
and heated to about 60 °C. 
Each portion was titrated with 0.0203 mol dm–3 potassium manganate(VII). 
The results of four titrations are shown in the table. 

 

(i)  Complete the diagram to show the final burette reading in Titration 1. 
(2) 

 

(ii)  Explain why this student should use a mean titre of 23.15 cm3 and not 
23.43 cm3 in the calculation. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(iii)  The uncertainty in each burette reading is ±0.05 cm3. 
Calculate the percentage uncertainty in the titre volume of  
potassium manganate(VII) solution used in Titration 2. 

(1) 
 
 
 
 
 
(iv)  The equation for the reaction is 

 

Deduce, by calculation, the value of y, to the nearest whole number, in the  
formula KH3(C2O4)y. zH2O. 
Use the mean titre of 23.15 cm3 and other data from Experiment 1. 
You must show your working. 

(4) 
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(b)  Experiment 2 – to determine the value of z 

Another student wrote an account of the method for this experiment. 

 

(i)  Deduce, by calculation, the value of z, to the nearest whole number, in the 
formula KH3(C2O4)y. zH2O. 
You must use the data from Experiment 2 and your value of y in (a)(iv). 
You must show your working. 

(3) 
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(ii)  A third student carried out Experiment 2 and calculated a value of z that was lower 
than expected. 

This student evaluated the experiment and gave two suggestions for z being lower. 
Suggestion 1 
"Some of the crystals jumped out of the crucible while it was being heated." 
Suggestion 2 
"It was difficult to tell when all the water of crystallisation had been lost." 
Evaluate these two suggestions to decide whether they could account for the  
lower value of z obtained from the experimental results. 
Include an explanation of the effect each suggestion would have on the calculated  
value of z and how the method could be improved to prevent these errors. 

(5) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 17 marks) 
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Q4. 
  

This question is about equilibrium systems. 

Sulfur dioxide and oxygen form an equilibrium with sulfur trioxide. 

 

The composition of an equilibrium mixture at 698 K and a total pressure of  
2.40 atm is shown in the table. 

 

(i)  Calculate the value of Kp at this temperature. 

Include units, if appropriate. 
(5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii)  Calculate the number of sulfur dioxide molecules present in this equilibrium mixture. 

(1) 

 
 
 
 
 
 
(iii)  Deduce, by referring to Kp, how the number of sulfur dioxide molecules will  
change if more oxygen is added to the equilibrium mixture. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 ............................................................................................................................................. 

(Total for question = 8 marks) 
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Q5. 
  

An ionic compound contains a metal cation and a non-metal anion in a 1 : 1 ratio, and water 
of crystallisation. The compound can be represented as MN.xH2O, where x is the number of 
moles of water of crystallisation per mole of MN. 

A sample of MN.xH2O was dissolved in distilled water to produce a colourless solution, with 
a concentration of about 0.5 mol dm−3. 2 cm3 of the resulting solution was transferred to 
each of two test tubes. 

The following tests were carried out to identify the ions present. 

(a)  Test 1 

(i)  Addition of a few drops of a solution of barium chloride to one of the test tubes gave a 
white precipitate. 

Identify, by name or formula, two possible anions that would give this result. 
(1) 

 .............................................................................................................................................  

 
 
(ii)  Addition of 1 cm3 of dilute hydrochloric acid to the test tube in (a)(i) resulted in no 
further change. 

Give the formula of the anion. 
(1) 

 .............................................................................................................................................  

 
 
(iii)  What is the charge on the cation? 

(1) 
   A    +1 
   B    −1 
   C    +2 
   D    −2 
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(b)  Test 2 

A flame test on a sample of solid MN.xH2O gave no change in the flame colour. 
Give a possible identity of the cation, M. 

(1) 

 .............................................................................................................................................  

(c)  Heating the hydrated compound results in the formation of the anhydrous ionic solid MN 
by the following reaction: 

 

Heating a sample of the hydrated compound reduced the mass to 48.9 % of its original 
value. 
Use this information and your answer to (a)(ii) and (b) to calculate the value of x. 

 

(4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 8 marks) 

  

 
 

Edexcel Chemistry A-level - Equations and Percentage Yield



Q6. 
  

This question is about some reactions of chlorine and hydrogen chloride. 

Chlorine reacts with hot concentrated aqueous sodium hydroxide to produce sodium 
chlorate(V) as one of the products. 

The equation for this reaction is 

3Cl2  +  6NaOH  →  5NaCl  +  NaClO3  +  3H2O 

(i)  Explain, using oxidation numbers, why this is a disproportionation reaction. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Calculate the atom economy, by mass, of sodium chlorate(V) in this reaction. 

(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 5 marks) 
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Q7. 
  

Many vehicles are fitted with airbags which provide a gas-filled safety cushion to protect the 
occupant of the vehicle if there is a crash. 

(a)  The first reaction in airbags is the thermal decomposition of sodium azide, NaN3, to form 
sodium and nitrogen gas. 

(i)  Write the equation for this decomposition of sodium azide. 
State symbols are not required. 

(1) 
(ii)  In the reaction in (i), a typical airbag is inflated by about 67 dm3 of gas. 

Calculate the minimum mass of sodium azide, in grams, needed to produce this 
volume of gas. Use the Ideal Gas Equation and give your answer to an appropriate 
number of significant figures. 
For the purpose of this calculation, assume that the temperature is 300 °C and the 
pressure is 140 000 Pa. 

(4) 

 
 
 
 
 
 
 
 
 
 
 
(b)  The second reaction in the airbag is between the sodium produced in the reaction 
(a)(i)  and potassium nitrate. 

 

Balance the above equation, justifying your answer in terms of the changes in oxidation 
numbers. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

(c)  The third reaction in the airbag is between the metal oxides and silicon dioxide. 

State the type of reaction taking place and justify why this reaction is necessary. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(d)  The Maxwell-Boltzmann distribution diagram shows the molecular energies for the 
gaseous system immediately after the airbag has been deployed. 

 

What is the change in shape of the curve when the airbag cools? 
(1) 

   A    the peak would shift to the left and be higher 
   B    the peak would shift to the left and be lower 
   C    the peak would shift to the right and be higher 
   D    the peak would shift to the right and be lower 

 
  

(Total for question = 12 marks) 

  

 
 

Edexcel Chemistry A-level - Equations and Percentage Yield



Q8. 
  

Bromobutanes react with hot ethanolic potassium hydroxide solution to produce gaseous 
butenes. 

 

Apparatus 

 

Procedure 

 

•  0.0080 mol of liquid 1-bromobutane was injected into a round bottom flask containing 
hot ethanolic potassium hydroxide. 

•  After the reaction, the syringe was sealed using a clamp. 

•  The syringe was then removed from the apparatus and allowed to cool to room 
temperature (298 K).  

Result 

The final volume of but-1-ene collected was 22.0 cm3. 

Before cooling, the volume of but-1-ene in the gas syringe was 24.0 cm3. 

Calculate the temperature of the gas in the syringe before it cooled. 

[Assume no loss from the gas syringe during cooling, and a constant pressure] 

(2) 

 
 
 
 
 
  

 

(Total for question = 2 marks) 
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Q9. 
  

(a)  This question is about the reaction of magnesium with dilute hydrochloric acid. 

Write an equation for the reaction of magnesium with hydrochloric acid. Include state 
symbols. 

(2) 

 
 
 
 
 
(b)  The apparatus shown in the diagram can be used to collect the gas produced 

during the reaction of magnesium with dilute hydrochloric acid. 

 

The following procedure was used. 
Step 1    The apparatus was set up as shown in the diagram. The test tube contained  
               10.0 cm3 of 0.20 mol dm–3 hydrochloric acid.  
Step 2    A piece of magnesium ribbon was weighed. It had a mass of 0.12 g. 
Step 3    The delivery tube and bung were removed from the test tube,  
               the magnesium ribbon was added and the delivery tube and bung  
               quickly replaced. 
Step 4    When the reaction was complete, the final volume of gas was recorded. 
(i)  A measuring cylinder was used to measure the 10.0 cm3 of dilute hydrochloric acid 

in Step 1. The uncertainty for a volume measurement is ± 0.5 cm3.  
Calculate the percentage uncertainty in the volume of hydrochloric acid. 

(1) 
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(ii)  Determine which reactant is in excess by calculating the number of moles of 
magnesium and of hydrochloric acid used in the experiment. 

(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 .............................................................................................................................................  

 .............................................................................................................................................  

(iii)  Calculate the maximum number of moles of gas that could be produced, 
using your answers to (a) and (b)(ii). 

(1) 
 
 
 
 
 
 
 
 
 
 
 
 
(iv)  Under the conditions of the experiment, the temperature was 23°C and the 

pressure 98 000 Pa. 
Calculate the maximum volume of gas, in cm3, that could be produced using  
your answer in (b)(iii).  
Give your answer to an appropriate number of significant figures. 
[The ideal gas equation is pV = nRT. Gas constant (R) = 8.31 J mol–1 K–1] 

(4) 
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(c)  (i)  Deduce two possible reasons why the volume of gas collected in the 

experiment was smaller than that calculated in (b)(iv). 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Describe two changes to the procedure that would enable the volume of gas 
collected to be closer to that calculated in (b)(iv). 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 15 marks) 
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Q10. 

Malachite is a green mineral with the formula Cu2CO3(OH)2 . It has a molar mass of 221 g 
mol–1. 

(i)  When malachite is heated to approximately 300 °C, water, carbon dioxide and copper(II) 
oxide are formed. 

The equation for this decomposition is 

Cu2CO3(OH)2 → 2CuO + CO2 + H2O 

Calculate the maximum volume of carbon dioxide that could be produced when 0.810 g 
of malachite is thermally decomposed.  
Assume that the gas is collected at a temperature of 25 °C and 101 kPa pressure. 
Give your answer to an appropriate number of significant figures and state the units.  
[The ideal gas equation is pV = nRT. Gas constant (R) = 8.31 J mol–1 K–1] 

(5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
(ii)  The gas was collected in a gas syringe with a stated accuracy of ± 0.5 cm3. 

Calculate the percentage uncertainty in the volume of gas collected. 
(1) 

 
 
 
 
(iii)  Malachite ore is a mixture of malachite and rock. A 0.810 g sample of malachite ore was 
thermally decomposed, producing 0.571 g of copper(II) oxide. 

Calculate the percentage purity of this malachite ore sample. Give your answer to an 
appropriate number of significant figures. 

(3) 

 
 
 
 
 
 
 
 
 
  

(Total for question = 9 marks) 
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Q11. 
  

This question is about s-block elements and some of their compounds. 

The s-block nitrates undergo thermal decomposition. 

(i)  Draw a dot-and-cross diagram for the nitrate(V) ion, , showing outer electrons only. 

(1) 

 

(ii)  Write an equation for the thermal decomposition of lithium nitrate. 

State symbols are not required. 
(1) 
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(iii)  The equation for the thermal decomposition of sodium nitrate is different from that for 
lithium nitrate. 

NaNO3(s) → NaNO2(s) + 1⁄2O2(g) 

The gas produced is collected in a gas syringe. 
Calculate the theoretical volume of gas, in cm3, that could be collected at 298 K and 101 
kPa by the decomposition of 0.500 g of pure sodium nitrate. Give your answer to 2 
significant figures. 
[pV = nRT, R = 8.31 J mol–1 K–1] 

(4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(iv)  State one reason why the experimental gas volume may differ from the calculated 
theoretical volume. 

Assume that no gas escapes and measurements have been made accurately. 
(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 7 marks) 
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Q12. 
  

This question is about acids and bases. 

Write the ionic equation for the reaction between magnesium oxide and an acid.  
State symbols are required. 

(2) 

 
 
 
 
 
  

(Total for question = 2 marks) 
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Q13. 
  

Ammonium cobalt(II) sulfate is made by mixing aqueous solutions of ammonium sulfate and 
excess cobalt(II) sulfate. 

Dry crystals of ammonium cobalt(II) sulfate, (NH4)2SO4·CoSO4·6H2O, are obtained by 
the procedure shown. 
Step 1   The reaction mixture is transferred to an evaporating basin, heated gently and 
then left to crystallise. 
Step 2   The crystals are separated by gravity filtration. 
Step 3   The crystals are then rinsed with a small amount of ice-cold water. 
Step 4   The rinsed crystals are placed in a warm oven for 30 minutes. 

The percentage yield of this reaction is 70.0%. 

Give two possible reasons, other than an incomplete reaction, why the yield is less than 
100%. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 
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Q14. 
  

The preparation of 2-chloro-2-methylpropane, (CH3)3CCl, involves the reaction of 
concentrated hydrochloric acid with 2-methylpropan-2-ol, (CH3)3COH, a tertiary alcohol. 

(CH3)3COH  +  HCl  →  (CH3)3CCl  +  H2O 

In an experiment, 12.0 g of 2-methylpropan-2-ol was shaken with excess concentrated 
hydrochloric acid in a separating funnel. 

After about 15 minutes, the product formed as a separate layer. 

Data: 

 

The dried 2-chloro-2-methylpropane was transferred to the distillation apparatus. 

11.6 cm3 of 2-chloro-2-methylpropane was collected from 12.0 g of 2-methylpropan-2-ol. 

Calculate the percentage yield using the data in the table. 

(4) 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
  

(Total for question = 4 marks) 
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 Q15. 
  

Catalytic converters in cars remove unwanted substances such as nitrogen monoxide, 
carbon monoxide and unreacted hydrocarbons from the exhaust fumes. 

The formula of the nitrogen monoxide free radical can be written as NO• 

(i)  Which is true for the NO• free radical ? 

(1) 
   A    NO• is formed during thermal decomposition of LiNO3 
   B    NO• has a total of 15 protons, 15 neutrons and 16 electrons 
   C    NO• is a species with an unpaired electron 
   D    NO• is formed by heterolytic fission 

 
(ii)  It has been suggested that unreacted hydrocarbons and nitrogen monoxide are removed 
in a catalytic converter by reacting them together. 

The reaction between decane and nitrogen monoxide produces carbon dioxide, water 
and nitrogen as the only products. 
Complete the balanced equation for this reaction.  
State symbols are not required. 

(2) 
................  C10H22  +  ................ NO    → 

(iii)  Give a possible reason why this reaction might not proceed according to the equation in 
(ii). 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q16. 
  

This question is about the elements in Group 2 of the Periodic Table. 

An experiment was carried out to determine the molar volume of hydrogen at room 
temperature. 

0.035 g of magnesium was added to excess hydrochloric acid and 32 cm3 of hydrogen was 
produced. 

Mg(s)  +  2HCl(aq)  →  MgCl2(aq)  +  H2(g) 

Calculate the molar volume of hydrogen from the results of this experiment. Include units in 
your answer. 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 2 marks) 
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Q17. 
  

This question is about some reactions of chlorine and hydrogen chloride. 

Chlorine can be produced by reacting concentrated hydrochloric acid with manganese(IV) 
oxide. 

The equation for this reaction is 

4HCl(aq)  +  MnO2(s)  →  MnCl2(aq)  +  Cl2(g)  +  2H2O(l) 

(i)  Deduce the half-equation for the formation of chlorine. 

(1) 

 
 
 
 
 
(ii)  A student reacted 5.0 cm3 of 5.0 mol dm–3 hydrochloric acid with an excess of 
manganese(IV) oxide. 70 cm3 of chlorine gas was produced. 

The teacher said the expected percentage yield of the experiment is 75 %. 
Determine whether the student achieved the expected percentage yield. 
[Molar volume of a gas at r.t.p. = 24 000 cm3 mol–1] 

(4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 5 marks) 
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Q18. 
  

This question is about some reactions of chlorine and hydrogen chloride. 

Hydrogen chloride gas dissolves in water to form hydrochloric acid. 

(i)  Hydrogen chloride gas does not conduct electricity. 

Hydrochloric acid is a good conductor of electricity. 
Give a reason for this change in conductivity. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  When concentrated hydrochloric acid on a glass rod is held above a concentrated 
ammonia solution, a white smoke is observed. 

Write an equation, including state symbols, for the reaction that produces the white 
smoke. 

(2) 

 
 
 
 
 
 
 
 
 
 
(iii)  Hydrochloric acid is added to a test tube containing a sample of solid sodium carbonate. 

Give two observations. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(iv)  Describe an experiment to enable you to accurately determine the concentration of an 
approximately 1 mol dm–3 solution of hydrochloric acid, using a solution of sodium hydroxide 
of concentration 1.00 mol dm–3. Details of the calculation are not required. 

(5) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 10 marks) 
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Q19. 
  

Nitrogen monoxide and chlorine gases react together to form a single product, nitrosyl 
chloride, NOCl. 

Below 100 °C the yield of NOCl is almost 100 %, but as the temperature rises the yield of 
NOCl decreases as the equilibrium position shifts to the left. 

 

A 1 dm3 reaction vessel, initially containing 2 mol of NO and 1 mol of Cl2, was allowed to 
come to equilibrium at 225 °C to produce 1.82 mol of NOCl. 

(i)  Calculate the number of moles of NO and Cl2 at equilibrium. 

(2) 

 
 
 
 
 
 
 
 
 
 
Moles of NO .............................................................. 

Moles of Cl2 .............................................................. 

(ii)  Sketch three lines showing the change in concentration over time of the three 
components of the reaction using the axes given. 

You should assume that the reaction reaches equilibrium at time Teq. 
(3) 
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(iii)  The expression for the equilibrium constant, Kc , for this reaction is 

(1) 

 

 

 

(iv)  Give the reason why the equilibrium yield of NOCl decreases when the temperature 
changes from 25 °C to 225 °C. 

The enthalpy change for the reaction at 25 °C is −75.6 kJ mol−1. 
(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 7 marks) 

  

 
 

Edexcel Chemistry A-level - Equations and Percentage Yield



Q20. 
  

Propanal can be produced from the oxidation of propan-1-ol. 

(i)  A student assembled the apparatus shown for this oxidation. 

 

Explain why the use of this apparatus would give a very low yield of propanal. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  The oxidising agent is acidified Na2Cr2O7. 

State the oxidation number of chromium in Na2Cr2O7. 
(1) 

 .............................................................................................................................................  

(iii)  Complete the ionic half-equation for the oxidation of propan-1-ol. 

(1) 

 
CH3CH2CH2OH  →  CH3CH2CHO  +  ...............H+  +  ...............e– 

(iv)  State how the use of anti-bumping granules gives smoother boiling. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(v)  Another student used the correct apparatus for this oxidation. 1.50 g of propan-1-ol 
produced 0.609 g of propanal. 

Calculate the percentage yield of propanal by mass. 
(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 8 marks) 
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Q21. 
  

Water gas is a fuel gas consisting of a mixture of carbon monoxide and hydrogen. 

Water gas is produced by passing steam over white hot coke. 

The equation for the reaction is shown. 

H2O(g)  +  C(s)  →  CO(g)  +  H2(g) 

Calculate the total mass of products when 1000 kg of steam reacts completely. 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 2 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
  

 

  

 
 
Q3. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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