
 
 
 
 
 

ST EDWARD’S  
OXFORD 

 
 
 

 
 
 
 
 

16+ ENTRANCE EXAMINATION 
 

For entry in  
September 2016 

 
CHEMISTRY 

 
Time:  1 hour 

 
Candidates Name: ………………………………………… 
 
Total marks available: 60 
 

  



 

 
 
 



Questions 
 
Q1. 
 

This question is about the elements hydrogen and oxygen. 

(a)   The circles in the diagrams represent molecules of hydrogen. 

Place a cross  in the box under the diagram that represents hydrogen gas. 
(1) 

 

(b)   The diagram below shows two different atoms of hydrogen. 

 

(i)   The particle furthest from the centre of each atom is 
(1) 

       A    an electron 

       B    a neutron 

       C    a nucleus 

       D    a proton 

 

(ii)   The particle present in atom Y but not in atom X is 
(1) 

       A    an electron 

       B    a neutron 

       C    a nucleus 

       D    a proton 

 

 
 



(iii)   Both atoms are neutral because they have the same number of 
(1) 

       A    electrons and neutrons 

       B    electrons and protons 

       C    electrons, neutrons and protons 

       D    neutrons and protons 

 

(c)   Different atoms of oxygen can be represented as 

 

Select words or phrases from the box to complete the sentence about these atoms of oxygen. 
You may use each word or phrase once, more than once or not at all. 

 

(3) 

These atoms of oxygen are called  .........................................................................  

because their  .........................................................................  are the same 

but their  .........................................................................  are different. 

   

(Total for question = 7 marks) 
 
 



Q2. 
 

This question is about the separation of mixtures. 

(a)   The table shows some methods used to separate mixtures. 

(i)   Place a tick ( ) in one box in each row of the table to show the best method  
       of separation for each mixture. 

(4) 

 

(ii)   Which of the mixtures P, Q, R or S contains an undissolved solid? 
(1) 

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

(b)  Pure dry crystals of magnesium nitrate can be obtained from magnesium nitrate  
       solution by crystallisation. 

These steps describe the method, but the steps are in the wrong order. 
 
A   allow the solution to cool to room temperature 
 
B   heat the solution to evaporate some of the water 
 
C   pour the mixture of crystals and solution through filter paper 
 
D   put the crystals in a warm place to dry 
 
E   dip a glass rod into the solution to see if crystals form 
 

Write a letter in each box to show the correct order. 
One has been done for you. 

(2) 

  

(Total for question = 7 marks) 



Q3. 
 

The alkanes are a homologous series of hydrocarbons obtained from the fractions in  
crude oil. 

(a)   Describe how crude oil is separated into fractions in industry. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

(b)  (i)   State the general formula of the alkanes. 

(1) 

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

(ii)   State two characteristics, other than having the same general formula, of  
        members of a homologous series. 

(2) 

1 

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

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

2 

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

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

(c)   Propane is an alkane used as a fuel. 

Balance the equation for the complete combustion of propane. 
(1) 

 



(d)   Incomplete combustion of propane leads to the formation of a poisonous gas. 

(i)   Identify this gas. 
(1) 

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

(ii)   Explain why the gas is poisonous. 
(1) 

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

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

(iii)   During the combustion of propane at high temperatures, gases represented  
         by the formula NOx can form. 

 Which two elements combine to form these gases? 
(1) 

 ......................................................... and .........................................................  

(e)   The alkane C5H12 has three isomers. 

The displayed formula of one of these isomers is 

 

Draw the displayed formulae of the other two isomers. 
(2) 

 



(f)   Methane is used in many countries as a fuel in houses. It has no smell, so substances  
       are mixed with it to allow any leaks to be identified. 

One of these substances is compound X which has this composition by mass. 

C = 53.3%, H = 11.1%, S = 35.6% 

(i)   Use this information to calculate the empirical formula of X. 
(3) 

 
 
 
 
 
 
 

empirical formula of X........................................................... 

(ii)   The relative formula mass of X is 90 
What is the molecular formula of X? 

(1) 

 
 
 

molecular formula of X........................................................... 

   

(Total for question = 17 marks) 
 
 



Q4. 
 

This question is about elements in Group 1 of the Periodic Table. 

(a)   Which statement is correct about lithium? 

(1) 

       A    lithium is a non–metal 

       B    lithium forms a sulfate with the formula LiSO4 

       C    lithium reacts with water to form an alkali 

       D    lithium reacts with water to form a white precipitate 

(b)   Lithium and potassium have similar chemical properties because their atoms 

(1) 

       A    have the same number of electrons in the outer shell 

       B    have the same number of protons 

       C    have two electrons in the first shell 

       D    form positive ions 

(c)   Lithium and potassium have similar chemical properties because their atoms 

State one observation that would be similar for each element, and one that would  
be different for each element. 

(2) 

similar 

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

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

different 

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

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

(d)   Suggest the formula of the compound formed when potassium reacts with oxygen,  
        and when potassium reacts with chlorine. 

(2) 

oxygen .............................................................................................................................................  

chlorine .............................................................................................................................................  

(e)   Complete the equation for the reaction between rubidium and water by inserting  
        state symbols. 

(1) 

 

(f)   The table shows information about the isotopes in a sample of rubidium. 



 

Use information from the table to calculate the relative atomic mass of this  
sample of rubidium. Give your answer to one decimal place. 

(2) 

 
 
 
 
 
 
 
 
 

relative atomic mass = ........................................................... 

   

(Total for question = 9 marks) 
 
 



Q5. 
 

A student investigates the rate of the reaction between marble chips (calcium carbonate)  
and dilute hydrochloric acid. She is given a bottle containing hydrochloric acid labelled 100%. 

She uses this method to find out how changing the concentration of the acid affects  
the rate of reaction. 

• add some marble chips to a conical flask 
• pour 50.0 cm3 of dilute hydrochloric acid into the flask 
• place the flask on a balance and start a timer 
• record the time taken for the mass of the flask and contents to decrease by 1.0 g 
• repeat the experiment using different concentrations of hydrochloric acid 
 

(a)   Suggest two features of the marble chips that the student should keep the same  
        to ensure that the results are valid (a fair test). 

(2) 

1 

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

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

2 

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

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

(b)   Why does the mass of the flask and contents decrease during the experiment? 

(1) 

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

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

(c)   The student should have put some cotton wool in the neck of the conical flask  
        after placing the flask on the balance. 

 

How would this improve the accuracy of the results? 
(1) 

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

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

 

 

 

 

 

 



 

 

(d)   The graph shows the student's results for the decrease in the mass of the flask  
        and contents by 1.0 g. 

 

(i)   Use the graph to find the time taken for the loss of 1.0 g of mass from the flask  
       when the concentration of acid is 50%. 

 Show on the graph how you obtained your answer. 
(2) 

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

(ii)   One of the points on the graph is anomalous. 
What could have caused this anomalous result? 

(1) 

       A    the concentration of acid was more than 40% 

       B    the loss of mass was greater than 1.0 g 

       C    the mass of marble chips was more than 10 g 

       D    the student started the timer too late 



(e)   The results of each experiment can be used to calculate the rate of reaction using  
        the expression 

 

Calculate the rate of reaction when the concentration of acid is 50%. 
(2) 

 
 
 
 

rate of reaction = ...........................................................g/s 

(f)   The student is given a bottle of hydrochloric acid with a concentration different from that  
        used in the previous experiments.  
        She repeats the investigation using different concentrations of hydrochloric acid.  
        She calculates the rate of reaction for each experiment. 

The table shows her results. 

 

Plot these results on the grid and draw a straight line of best fit. 
(3) 

 

 

 



(g)   The rate of reaction increases as the concentration of the acid increases. 

Explain this relationship in terms of particles. 
(3) 

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

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

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

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

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

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

   

(Total for question = 15 marks) 
 
 



Q6. 
 

A student uses this apparatus to investigate the temperature change that occurs  
when potassium hydroxide is dissolved in water. 

 

She uses this method. 

•  pour 50 cm3 of water into the polystyrene cup and measure the temperature of  
   the water 

•  add 3 g of potassium hydroxide and stir 

•  record the highest temperature of the solution 

(a)  These diagrams show the thermometer readings before and after the student  
       added the potassium hydroxide. 

 

Use the readings to complete the table. 
(3) 



 

(b)  The student uses her results to calculate the enthalpy change for dissolving  
       potassium hydroxide in water. 

She compares her value with a data book value. 
Student's value = – 32kJ/mol. 
Data book value = – 55kJ/mol. 

There are no errors in the student's method or in the calculation. 
Suggest two reasons why the student's value differs from the data book value. 

(2) 

1 

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

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

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

2 

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

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

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

   

(Total for question = 5 marks) 
 
 


