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Instructions 

• Use black ink or ball-point pen.  

• Fill in the boxes at the top of this page with your name.  

• Answer all questions.  

• Answer the questions in the spaces provided 

– There may be more space than you need.  

• Show all the steps in any calculations and state the units. 
 
Information 

• The total mark for this paper is 45 

• Each multiple choice question is a mark 

• The marks for each question are shown in brackets 

– Use this as a guide as to how much time to spend on each question. 
 
Advice 

• Read each question carefully before you start to answer it.  

• Keep an eye on the time.  

• Write your answers neatly and in good English. 

• Try to answer every question.  

• Check your answers if you have time at the end. 
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Answer ALL questions. 
 

Biology Section (15 marks) 
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Chemistry Section (15 marks) 
Q1. 
 A student investigates the pigments found in some vegetables and fruit. 

She obtains some coloured vegetable and fruit extracts from carrots, tomatoes and sweet potatoes. 

She places a spot of each extract on chromatography paper, along with spots of the three pigments beta-
carotene, chlorophyll and lycopene. 

Her teacher provides solvent containing volatile, flammable organic compounds for the experiment. The 
diagram shows the apparatus at the start of the experiment. 

 

Key to vegetable and fruit extracts and pigments 

 

(a)  (i)  Explain why it is important for the solvent level to be below the spots. 
(1) 

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

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

(ii)  State two potential problems that are prevented by fitting the tank with a lid. 
(2) 

1 ..........................................................................................................................................  

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

2 ..........................................................................................................................................  

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

(b)  The diagram shows the chromatogram at the end of the experiment. 
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Key to vegetable and fruit extracts and pigments 

 
Which three of the statements A, B, C, D and E are supported by the chromatogram? 
Place a cross in three boxes to indicate your choice. 

(3) 
 

 

(c)  One of the pigments present in the vegetable extracts is not shown in the chromatogram. It appears 
as a very faint spot 1.3 cm above the starting line. 

Calculate its Rf value using the expression 

 

(2) 

 
 
 
 
 
 

Rf = ...........................................................  
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(d)  Suggest a reason why there is a spot on the starting line in the chromatogram for sweet potatoes. 

(1) 

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

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

  

(Total for question = 9 marks) 
Q2. 
 

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 
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(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 = 6 marks) 
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Physics Section (15 marks) 
Q1. 

 
 
 
 

Q2. 
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Q9. 

 

 
 

TOTAL FOR THE PAPER = 45 MARKS 


