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SECTION A  
 

Use the attached ‘Multiple Choice Answer Sheet’ at the back of this booklet to give your answer to the 

following multiple questions.  You may detach the sheet but remember to write your name and school in 

the space provided. 

 

Indicate your answer by joining the dots under your chosen letter using a dark (HB) pencil.  Ensure you 

have only one clear answer for each question. 
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Questions 4 and 5 refer to the diagrams below 
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  11 An alkali dissolves in water to form a solution containing 

  

   A carbonate ions 

   B hydrogen ions 

   C hydroxide ions 

   D oxide ions 

 

 

7 

8 

9 

10 



  

  12 Which halogen is the most reactive? 

 

   A Chlorine 

   B Fluorine 

   C Iodine 

   D Bromine 

 

 

 13 Carbon is used to extract certain metals from their ores. In these reactions carbon is  

   acting as a reducing agent. This means that carbon 

 

   A reduces the volume of the ore 

   B reduces the amount of impurities in the ore 

   C removes the oxygen from the ore 

   D mixes with the metal to make it harder 

 

 

  14 An element X reacts with the oxide of element Y but not with the oxide of element Z.  

   Which  of the following show the elements in decreasing order of reactivity? 

 

   A XYZ 

   B YZX 

   C ZXY 

   D ZYX 

 

 

 15 Which one of the following could a gardener use to reduce acidity in the soil? 

 

   A sodium chloride 

   B calcium carbonate 

   C ammonium nitrate 

   D copper sulphate 



 

  

  

 16 The boiling points of four alkanes are shown in the table below: 

 

Name Formula Boiling point (oC) 

methane CH4 -164 

propane C3H8 -42 

pentane C5H12 36 

heptane C7H16 98 

  

   What conclusion can you make from this information? 

 

   A heptane is a gas at room temperature 

   B methane cannot be liquefied 

   C the bigger the molecules, the higher the boiling point 

   D methane has a higher boiling point than propane 

 

 17 Nitrogen and hydrogen are used to manufacture ammonia 

 

N2  +  3H2   ⇌  2NH3 

 

   The equation shows that the reaction is 

 

   A slow 

   B exothermic 

   C catalysed 

   D reversible 

 

 18 What is the best description of stainless steel? 

 

   A alloy of Fe & Cr 

   B alloy of Fe & C 



   C compound of Fe & Cr 

   D compound of Fe & C 

 

 19 Saturated alkanes such as ethane 

 

   A decolourise bromine water in the dark 

   B react with hydrogen 

   C can be polymerised 

   D produce carbon monoxide when burnt in a limited supply of air 

 

  20 Which one of the following turns pink when water is added to it? 

 

   A anhydrous copper(II) sulphate 

   B blue cobalt(II) chloride 

   C blue litmus solution 

   D universal indicator solution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The END of Section A 

 

 



 

Section B 

Q1 

 

a Hydrogen is the most abundant element in the universe. It is predominantly found as the 1H 

isotope, but also exists as 2H (known as deuterium) and 3H (called tritium).  

 

(i)  What is meant by the term isotope? 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 (2) 

 

(ii)  Complete the table below to give the numbers of protons, neutrons and electrons present in each 

of the three different isotopes of hydrogen. 

 

Isotope No. of protons No. of neutrons No. of electrons 

 

H1

1  
   

 

H2

1  
   

 

H3

1  
   

 (3) 

 

b Hydrogen is a colourless, odourless gas. In the laboratory it is made by reacting a metal, such as 

zinc, with dilute sulfuric acid. On an industrial scale it is made by the reaction of methane and 

steam. 

 

(i) Name the product, other than hydrogen, that is formed when zinc reacts with sulfuric acid. 

 

 ………………………………………………………………………………………………………… 

(1) 



 

(ii)  Describe a simple test for hydrogen gas. 

 

 ………………………………………………………………………………………………………… 

(2) 

(iii)  Why would you not use with copper or sodium to make hydrogen gas? 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

(2) 

(iv)  The word equation for the reaction of methane with steam is as follows: 

 

methane  +  steam       carbon monoxide  +  hydrogen 

 

 Convert this word equation into a balanced symbol equation. 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

(2) 

(v)  The carbon monoxide from this reaction is then reacted with more steam converting it into carbon 

dioxide and more hydrogen. Construct a balanced symbol equation for this reaction. 

 

 ………………………………………………………………………………………………………… 

(1) 

(vi)  Explain why the reaction between carbon monoxide and steam can be called a redox reaction. 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

(2) 



   
 
 c One of the main uses of hydrogen is in the manufacture of ammonia (NH3) via the Haber  

   Process. In this process hydrogen is reacted with nitrogen at 450 oC and 250 atm pressure  

   in the presence of an iron catalyst. 

 

nitrogen  +  hydrogen    ⇌  ammonia 

 

 

(i)   What is the main source of nitrogen for this process? 

 

 ………………………………………………………………………………………………………… 

(1) 

 

 

(ii)  Construct a balanced symbol equation for this reaction 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

(2) 

 

 

(iii)  The iron is a catalyst for this reaction. What do you understand by the term catalyst? 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

(2) 

 

 

 

 

 

               (Total 20) 



   
 
Q2 

Alcohols, like alkanes and alkenes, are good fuels and burn in air to form carbon dioxide and water. 

 

 a Suggest two qualities that you would expect a good fuel to have 

 

 ………………………………………………………………………………………………………… 

 

  ………………………………………………………………………………………………………… 

 (2) 

b Name one other product that might be formed if the air supply to the burning alcohol is  

  restricted? 

 

 ………………………………………………………………………………………………………… 

 (1) 

c In an experiment to determine the energy given out when methanol (CH3OH) is burnt, 0.24g of methanol 

was placed in a crucible under a metal can that contained 100g of water. The initial temperature of the 

water was measured and found to be 19.0oC. The methanol was then ignited and the water in the metal can 

stirred and the temperature monitored until all of the alcohol had burnt. The final temperature of the water, 

after all of the alcohol had burnt, was 32.5oC.  

 The energy transferred to the water in the can is given by the equation: 

Energy transferred  =  m  x  c x  T 

Where  m  = the mass of the water (in g) 

 c  = the specific heat capacity of water = 4.2 J/g oC 

          T = the change in the temperature of the water (in oC) 

The energy given out when an alcohol is burnt is usually quoted in kJ/mol. This is given by the equation: 

 

 Energy given out      =                        energy transferred___ 

                                   no. of moles of alcohol burnt 

 

 No. of moles     =      ______mass of alcohol_________ 

                                                relative molecular mass of alcohol 

 

  (i)  Calculate the change in temperature of the water 

 

 ………………………………………………………………………………………………………… 

(1) 



   
 

(ii) Calculate the energy transferred (in J) to the water when the methanol was burnt 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

(1) 

(iii)  Calculate the number of moles of methanol that was burnt during this reaction.  

  (Ar = C (12), H (1), O (16)) 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 (1) 

 

      (iv)     Therefore determine the energy given out (in kJ/mol) when methanol is burnt. 

 

 ………………………………………………………………………………………………………… 

  

 ………………………………………………………………………………………………………… 

 (1) 

     

d  A theoretical value for the energy released during the combustion can be obtained by using bond energies. 

The values for some bond energies are given in the table below: 

 

Bond 

C-H C-O O=O O-H C=O 

Bond energy (kJ/mol) 412 360 496 462 743 

 

 The equation for the combustion of methanol can be represented as 

 

 

 



   
 
 

      (i)  Work out the energy needed to break all of the bonds in the reaction 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 (2) 

      (ii)  Work out the energy released when the bonds are formed in the products 

 

 ………………………………………………………………………………………………………… 

  

 ………………………………………………………………………………………………………… 

 (2) 

      (iii)  Hence, determine the overall energy change for the reaction. 

 

 ………………………………………………………………………………………………………… 

  

 ………………………………………………………………………………………………………… 

 (1) 

      (iv)        Explain why the overall reaction is exothermic. 

 

 ………………………………………………………………………………………………………… 

  

 ………………………………………………………………………………………………………… 

 (1) 

 

e  Compare the value obtained by the experiment in part (c) and that calculated in part (d). Briefly explain why 

the values differ. 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 (2) 

 



   
 
 

f  The theoretical values for the energy given out when some other alcohols are burnt are given in the table 

below: 

 

Alcohol Energy Given Out (kJ/mol) 

Ethanol (CH3CH2OH) 1371 

Propanol (CH3CH2CH2OH) 2010 

Butanol (CH3CH2CH2CH2OH) 2678 

Pentanol (CH3CH2CH2CH2CH2OH) 3300 

 

      (i)  Plot a graph of energy given out against the number of carbon atoms in the alcohol. 

 (4) 



   
 

 

      (ii)  What conclusions can you draw from your graph? 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 

 ………………………………………………………………………………………………………… 

 (1) 

 

 

 

 (TOTAL 20) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The END of Section B 

 


