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ADDITIONAL MATERIALS

A calculator and a ruler.

ITEMS INCLUDED WITH QUESTION PAPER

A separate Diagram Booklet.

The Diagram Booklet MUST be handed in to 
the invigilators and sent for marking.

INSTRUCTIONS TO CANDIDATES

Use black ink, black ball – point pen, black felt tip 
or your usual method. 

Write your name, centre number and candidate number 
in the spaces on the front cover. 

Answer ALL questions.

Write your answers in the spaces provided. If you run 
out of space, use the additional page(s) at the back 
of this booklet, taking care to number the question(s) 
correctly.
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INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of 
each question or part – question.

The assessment of the quality of extended response 
(QER) will take place in Question 7.

The quality of written communication will affect the 
awarding of marks.
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Answer ALL questions.

1.	 Refer to IMAGE 1.1 in the separate Diagram Booklet. 	
	 IMAGE 1.1 shows a front view of the female 
	 reproductive system.

	 (a) 	 Using some of the letters A–E from IMAGE 1.1 	
		  complete TABLE 1.2 below to identify the site of
		  the following processes. Letters may be used 		
		  once, more than once or not at all. 

TABLE 1.2

Letter
Sperm is normally deposited during 
sexual intercourse
Fertilisation of the ovum normally 
occurs

The blastocyst normally implants

The placenta normally forms

											               [3 marks]

continued on the next page . . . 
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Question 1 continued

1.	 (b) 	 Refer to IMAGE 1.3 in the separate Diagram 		
		  Booklet. During breastfeeding, the baby feeds on 	
		  milk from the mammary glands. IMAGE 1.3
		  shows the site of the action of two hormones 
		  involved in the control of lactation.

		  (i) 	 Hormone X stimulates the production of milk 	
			   by the mammary glands.
			   Hormone Y stimulates the release of milk 		
			   from the breast. It also stimulates the
			   contraction of the uterine wall during birth.
			   Name hormones X and Y. 
X 										        
Y 										        
 											              [2 marks]

continued on the next page . . . 
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Question 1 (b) continued

1.	 (b)	 (ii) 	 When the baby starts to feed from the 
			   mother there is increased secretion of
			   these two hormones.
			   Suggest how this is an example of positive 	
			   feedback. 

                                                                                                                                                      
                                                                                                                              
                                                                                                                                          
											                 [1 mark]

			   Refer to TABLE 1.4 provided separately in 	
			   the Diagram Booklet. TABLE 1.4 shows the 	
			   normal composition of human milk and cow 	
			   milk.

continued on the next page . . .
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Question 1 (b) continued

1.	 (b)	 (iii) 	Use only the information in TABLE 1.4 to 
			   identify TWO ways in which human milk is 	
			   more beneficial to feed to a human baby than 	
			   cow milk. 

I.                                                                                                                                                    
                                                                                                                                 
                                                                                                                                          
II.                                                                                                                                                   
                                                                                                                                  
                                                                                                                                          
											               [2 marks]

(Total for Question 1 = 8 marks)
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2. 	 Scientists have been investigating a genetic 
	 approach that improves food crops.

	 The scientists studied photosynthesis in tobacco 		
	 plants (NICOTIANA TABACUM) and wheat plants 
	 (TRITICUM AESTIVUM).
	 Refer to IMAGE 2.1 in the separate Diagram Booklet.	
	 IMAGE 2.1 shows a granum from a chloroplast from 	
	 a tobacco plant.

continued on the next page . . .
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Question 2 continued

2.	 (a) 	 In the box below, produce a scientific drawing of 	
		  the granum shown in IMAGE 2.1.

		  Label the stroma and thylakoid membrane on 		
		  your diagram. 

											               [4 marks]
continued on the next page . . .
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Question 2 continued

2.	 (b) 	 Refer to IMAGE 2.2 in the separate Diagram 		
		  Booklet. IMAGE 2.2 shows a diagram of a 
		  transverse section of a tobacco leaf.

		  The chloroplast in IMAGE 2.1 was taken from a 	
		  cell in a leaf.

		  (i) 	 Using a label (A – E) from IMAGE 2.2, 
			   identify from which cell the chloroplast was
			   taken.
			   Name the tissue in which this cell would 		
			   have been found. 

Cell 								      
Name of tissue 										        
											                [1 mark]

continued on the next page . . .
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Question 2 (b) continued

2.	 (b)	 (ii)	 Carbon dioxide is taken in by the leaf and is 	
			   fixed to form sugars. Rubisco is the
			   enzyme that catalyses the reaction between 	
			   ribulose bisphosphate and carbon
			   dioxide.

			   Name the three − carbon compound 
			   produced in this reaction. 

                                                                                                                                  
                                                                                                                                          
											                 [1 mark]
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Question 2 (b) continued

	 Refer to GRAPH 2.3 in the separate Diagram Booklet. 	
	 The scientists measured the effect of intensity of light
	 on the uptake of carbon dioxide by leaves of tobacco 	
	 and wheat over a period of an hour. 
	 GRAPH 2.3 shows the results.

		  (iii)	 Use GRAPH 2.3 to describe and explain why 	
			   tobacco grows faster than wheat. 

                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
											               [3 marks]
continued on the next page . . . 
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Question 2 (b) continued

		  The scientists have found that the structure of 	
		  Rubisco in tobacco is slightly different to the 		
		  structure of Rubisco in wheat. They have 
		  removed the genes for Rubisco from tobacco 		
		  and inserted them into wheat cells using a 
		  vector.

continued on the next page . . .
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Question 2 (b) continued

2.	 (b)	 (iv)	 Explain how named enzymes would be used 	
			   to cut genes for Rubisco from tobacco and 	
			   splice them into a vector. 

                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
											               [3 marks]

continued on the next page . . . 
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Question 2 (b) continued

		  The genetically modified wheat may be used for 	
		  wheat crops in the future.

2.	 (b)	 (v)	 Give ONE benefit and ONE concern over the 	
			   use of this genetically modified wheat crop. 
Benefit: 
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
Concern:
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
											               [2 marks]

continued on the next page . . .
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Question 2 continued

2.	 (c)	 Refer to IMAGE 2.4 in the separate Diagram 		
		  Booklet. Flowers may be insect or 
		  wind − pollinated. IMAGE 2.4 shows wheat 
		  flowers, which are wind − pollinated.

		  (i)	 State TWO ways in which THE 
			   APPEARANCE of wheat flowers might be 	
			   different if they were insect − pollinated. 

I.                                                                                                                                   
                                                                                                                                          
                                                                                                                                  
II.                                                                                                                                   
                                                                                                                                          
                                                                                                                                  
											               [2 marks]

continued on the next page . . .
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Question 2 (c) continued

2.	 (c)	 (ii)	 In some plant species the stamen and stigma 	
			   mature at different times.
			   Explain the importance of this. 

                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
                                                                                                                                          
                                                                                                                                  
											               [2 marks]

(Total for Question 2 = 18 marks)
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3.	 In the UK prepacked food is required to be labelled 	
	 with a list of individual components and the mass of 	
	 each present.

	 (a)	 (i)	 Give TWO reasons why it is important to 		
			   know the individual components of the food. 

I.                                                                                                                                   
                                                                                                                                          
                                                                                                                                  
II.                                                                                                                                   
                                                                                                                                          
                                                                                                                                  
											               [2 marks]

continued on the next page . . .



19

Question 3 (a) (i) continued

	 Samples of meat products are tested for the presence 	
	 of different types of meat. Small quantities of DNA are 	
	 extracted and copied using the polymerase chain 
	 reaction (PCR). Genetic fingerprinting is then carried 	
	 out on the samples to check for the presence of 
	 different types of meat.

	 (ii)	 DNA replication takes place in both human cells 	
		  and in PCR.
	
		  State TWO similarities and TWO differences 
		  between DNA replication in PCR and DNA 
		  replication in cells. 

Answer space continues on the next page.

Similarities
I.                                                                                                                                           
                                                                                                                                          
                                                                                                                                  
II.                                                                                                                                           
                                                                                                                                                      
                                                                                                              

(Turn over)
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Question 3 (a) (ii) continued 

Differences
I.                                                                                                                                           
                                                                                                                                          
                                                                                                                                  
II.                                                                                                                                           
                                                                                                                                                      
                                                                                                              
											               [4 marks]

			   Refer to GRAPH 3.1 in the separate Diagram 	
			   Booklet.
			   GRAPH 3.1 shows the mass of DNA 
			   produced in PCR over five hours.

3.	 (a)	 (iii)	 Use GRAPH 3.1 to estimate the mass of DNA 	
			   obtained after 210 MINUTES.
			   SHOW HOW YOU ESTIMATED THE VALUE 	
			   ON GRAPH 3.1

Mass of DNA obtained after 210 minutes 
= 								         μg
 											               [2 marks]
continued on the next page . . .
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Question 3 (a) continued

3.	 (a)	 (iv)	 When the PCR cycle is repeated it is 
			   theoretically possible to produce 	over
 			   3 • 35 × 107 copies of the target sequence 	
			   from just one piece of DNA.

			   Suggest ONE reason why the actual number 	
			   of copies is likely to be less than this 
			   theoretical number. 

                                                                                                              
                                                                                                                                                      
                                                                                                              
											                 [1 mark]

continued on the next page . . .
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Question 3 continued

3.	 (b) 	 Refer to IMAGE 3.2 in the separate Diagram 		
		  Booklet. Genetic fingerprinting was used to 
		  identify the types of meat present in a sample of 	
		  a meat pie. IMAGE 3.2 shows the gel 
		  electrophoresis results for the meat from this pie.
		  It also shows the results for pure samples from 	
		  horse, pork, beef, chicken and lamb.
		
		  (i)	 DRAW an ARROW on IMAGE 3.2 to show 	
			   the direction in which the fragments moved 	
			   during electrophoresis.

			   Explain why you have drawn the arrow in 		
			   that direction. 

                                                                                                              
                                                                                                                                                      
                                                                                                              
											               [2 marks]

continued on the next page . . .
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Question 3 (b) continued

3.	 (b)	 (ii)	 Explain why a DNA ladder is run alongside 	
			   fragments in gel electrophoresis. 

                                                                                                              
                                                                                                                                                      
                                                                                                              
											                 [1 mark]

		  (iii) 	Although a DNA ladder was present, it was 	
			   not needed in this case. Explain why.

                                                                                                              
                                                                                                                                                      
                                                                                                              
                                                                                                              
                                                                                                                                                      
                                                                                                              
											               [2 marks]

continued on the next page . . .
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Question 3 (b) contiued

3.	 (b)	 (iv)	 Conclude what the results in IMAGE 3.2 		
			   show about the contents of the meat in 
			   the pie. 

                                                                                                              
                                                                                                                                                      
                                                                                                              
                                                                                                              
                                                                                                                                                      
                                                                                                              
											               [2 marks]

continued on the next page . . .
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Question 3 (b) continued

3.	 (b)	 (v)	 The use of PCR and genetic fingerprinting 	
			   does not allow the scientists to calculate the 	
			   percentage of the meat types present. 
			   Suggest ONE reason why. 

                                                                                                              
                                                                                                                                                      
                                                                                                              
                                                                                                              
                                                                                                                                                      
                                                                                                              
											                 [1 mark]

(Total for Question 3 = 17 marks)
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4.	 Refer to IMAGE 4.1 in the separate Diagram Booklet. 	
	 IMAGE 4.1 shows a section through a barley grain 	
	 starting the process of germination.

	 (a)	 (i)	 Name substance X which enters the barley 	
			   grain in order to start germination. 

                                                                                                                                                      	
											               [1 mark]
		
		  (ii)	 Name substance Y and state how it moves to 	
			   the aleurone layer. 

                                                                                                              
                                                                                                                                                      
                                                                                                              
                                                                                                              
                                                                                                                                                      	
											               [2 marks]

continued on the next page . . .
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Question 4 continued

4.	 (b)	 Refer to IMAGE 4.2 in the separate Diagram 		
		  Booklet. A scientist investigated the germination 	
		  of barley grains.

		  The scientist used three barley grains. The grains 	
		  were treated in one of three ways.

		  Grain A was soaked in water at 20°C for 
		  24 hours.

		  Grain B was boiled for 10 minutes and soaked 	
		  in water at 20°C for 24 hours.

		  Grain C was left dry.

		  The grains were then cut in half and placed cut 	
		  surface downwards onto a starch agar medium 	
		  in a Petri dish. The grains were left for 12 hours 	
		  and removed. The dish was then flooded with 
		  iodine solution. The results are shown in 
		  IMAGE 4.2.

continued on the next page . . .



28

(Turn over)

Question 4 (b) continued

4.	 (b)	 (i)	 A sharp scalpel was used to cut the grains in 	
			   half. There is a risk of cutting fingers when 	
			   using a scalpel to cut the grains.

			   State ONE way of reducing the risk when 
			   carrying out this procedure. 

                                                                                                              
                                                                                                              
                                                                                                                                                      	
											                 [1 mark]

continued on the next page . . .
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Question 4 (b) continued

4.	 (b)	 (ii)	 Explain the results for:

I. Grain A 

                                                                                                              
                                                                                                              
                                                                                                                                                      	
                                                                                                              
                                                                                                              
                                                                                                                                                      	
											               [2 marks]
II. Grain B 

                                                                                                              
                                                                                                              
                                                                                                                                                      	
                                                                                                              
                                                                                                              
											                 [1 mark]

continued on the next page . . .

(Turn over)
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Question 4 (b) (ii) continued

4.	 (b)	 (ii)	 III.	 Grain C 

                                                                                                              
                                                                                                              
                                                                                                                                                      	
                                                                                                              
                                                                                                              
											                 [1 mark]

continued on the next page . . .

(Turn over)
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Question 4 continued

4.	 (c)	 Before soaking and germination, it was found 		
		  that 30% of the mass of the grains was due to 	
		  water content.

		  (i)	 Calculate the total dry mass of 420 g of 		
			   grains. GIVE YOUR ANSWER TO TWO 
			   SIGNIFICANT FIGURES. 

Total dry mass of grains = 						       g 	
											               [3 marks]

(Turn over)
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Question 4 (c) continued

4.	 (c)	 (ii) The grains were then soaked in water and 
			   allowed to germinate. During the first four 		
			   days of germination there was a 44% 
			   decrease in total dry mass.
			   Explain why the dry mass of grains decreased 	
			   during germination. 

                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
											                [2 marks]

(Total for Question 4 = 13 marks)
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5. 	 Glycosylation is the addition of short carbohydrate 	
	 chains to another molecule. When carbohydrates are 	
	 added to a protein this forms a glycoprotein.

	 (a)	 (i)	 State the term used for the carbohydrates 
			   attached to the extracellular surface of a cell. 

											         
											                 [1 mark]
	
	 The formation of glycoproteins on red blood cell 		
	 membranes is carried out by enzymes.

	 The ABO blood group system depends on the type of 	
	 glycoproteins present on red blood cells. There are
 	 different forms of carbohydrate chain that can be 		
	 found as part of the glycoprotein. The basic structure 	
	 of this carbohydrate is called H.

	 Refer to IMAGE 5.1 in the separate Diagram Booklet. 	
	 N − acetylgalactosamine can be attached to 
	 carbohydrate H by enzyme A to make 
	 carbohydrate A.

continued on the next page . . .

(Turn over)
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Question 5 (a) (i) continued

	 Galactose can be attached to carbohydrate H by 
	 enzyme B to make carbohydrate B.

	 This is summarised in IMAGE 5.1.

5.	 (a)	 (ii)	 Use IMAGE 5.1 to suggest why different 
			   enzymes are needed to attach 
			   N − acetylgalactosamine and galactose to 		
			   carbohydrate H. 
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
											               [2 marks]

continued on the next page . . .

(Turn over)
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Question 5 continued

5.	 (b)	 The ABO blood groups are determined by a single 	
		  gene with three different alleles.

		  Allele IA codes for enzyme A.

		  Allele IB codes for enzyme B.

		  Allele IO does not code for either enzyme.

		  Alleles IA and IB are codominant and IO is 
		  recessive to both.

		  (i) 	 Using the information given, complete 
			   TABLE 5.2, provided separately in the 
			   Diagram Booklet, giving ALL the possible 	
			   genotypes of individuals with the blood 		
			   groups shown.
			   USE SYMBOLS IA, IB AND IO TO 
			   REPRESENT THE ALLELES. 
										                      [2 marks]

continued on the next page . . .
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Question 5 (b) continued

5.	 (b)	 (ii)	 A child with blood group O was born to 
			   parents with blood groups A and B.

			   COMPLETE THE GENETIC DIAGRAM 
			   BELOW TO SHOW a cross between these 	
			   parents that could produce a child with 		
			   blood group O. 

Parental phenotypes     Blood Group A     Blood Group B

Parental genotypes       				          				     

Genotypes of gametes  				          				     

GENETIC DIAGRAM

GENOTYPES OF CHILDREN 
                                                                                               
											               [2 marks]
continued on the next page . . .
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Question 5 (b) continued 

5.	 (b)	 (iii)	 State the probability that another child born 	
			   to these parents will have blood group O. 

                                                                                                              
                                                                                                              
											                 [1 mark]

5.	 (c)	 In the UK some people regularly donate blood. 	
		  The proportions of the different blood groups 
		  donated are recorded. The results are shown in 	
		  TABLE 5.3 provided separately in the Diagram 	
		  Booklet. 

		  (i)	 State the type of variation displayed by blood 	
			   group. 
												          
											                 [1 mark]

continued on the next page . . .



38

(Turn over)

Question 5 (c) continued

5.	 (c)	 (ii) 	 Using the values in TABLE 5.3 and the 
			   equations below, calculate the % frequency 	
			   of people carrying a dominant and recessive 	
			   allele for blood group. 

	 p + q = 1
	 p2 + 2pq + q2 = 1
	 where 	 p = frequency of dominant alleles (IA + IB)
			   q = frequency of recessive allele (IO)

Space for working

continued on the next page . . .
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Question 5 (c) (ii) continued

Frequency of the recessive IO allele in the UK 
= 						    
Frequency of dominant alleles in the UK 
= 						    
Frequency of people carrying a dominant and 
recessive allele for blood group 
=  						    
% frequency of people carrying a dominant and 
recessive allele for blood group 
= 						    
											               [4 marks]

continued on the next page . . .
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Question 5 (c) continued

	 Four years before this data was published the 
	 percentage of the donors with blood group O was 		
	 found to be 46%

5.	 (c)	 (iii)	 Assuming the figures given are reliable 
			   estimates, give ONE reason this population 	
			   is not at Hardy − Weinberg equilibrium for 		
			   blood groups. 

                                                                                                              
                                                                                                              
                                                                                                              
											                 [1 mark]

		  (iv)	 Give ONE reason why the data in TABLE 5.3 	
			   may not be a reliable estimate of the 
			   proportions of the different blood groups in 	
			   the UK population as a whole. 

                                                                                                              
                                                                                                              
                                                                                                              
											                 [1 mark]
continued on the next page . . .
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Question 5 continued

5.	 (d)	 FUT1 is a gene that codes for an enzyme that 	
		  catalyses the final step in the synthesis of 
		  carbohydrate H.

		  IMAGE 5.4 below shows the sequence of bases 	
		  in a section of the mRNA strand used to 
		  synthesise this enzyme.

		  IMAGE 5.4

		  5’ CUG GAC UAC GGG 3’

		  (i) 	 Give the DNA sequence which would be 		
			   complementary to this section of mRNA.

                                                                                                              
                                                                                                              
											                 [1 mark]

continued on the next page . . .

(Turn over)
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Question 5 (d) continued

		  Refer to TABLE 5.5 provided separately in the 		
		  Diagram Booklet. TABLE 5.5 shows mRNA 
		  codons and the amino acids coded for by each 	
		  codon.

		  (ii)	 Use the mRNA codons provided in 
			   TABLE 5.5 to give the amino acid sequence 	
			   coded for by the section of mRNA in 
			   IMAGE 5.4 

                                                                                                              
                                                                                                              
											                 [1 mark]

continued on the next page . . .
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Question 5 (d) continued

		  Some mutations occur when one nucleotide is 	
		  substituted by a different nucleotide in a strand 	
		  of DNA.

		  (iii)	 Explain how the substitution of a nucleotide 	
			   may cause a gene to code for a different 
			   protein. 

                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
											               [3 marks]

continued on the next page . . .
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Question 5 (d) continued

5.	 (d)	 (iv)	 Some nucleotide substitutions have no effect
 			   on the protein coded by the exons of this 		
			   gene.
			   Use an example from TABLE 5.5 to explain 	
			   why. 

                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
											               [2 marks]

continued on the next page . . .
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Question 5 (d) continued

5.	 (v)	 Bombay blood group is a very rare blood type. 	
		  People with this blood type always show up as 	
		  type O on a blood test, but they can carry the 
		  allele for blood group A or blood group B. They 	
		  have two mutated FUT1 alleles.
	
		  Refer to IMAGE 5.6 in the separate Diagram 		
		  Booklet. IMAGE 5.6 summarises the reactions 	
		  involved in producing the blood groups.

		  Use IMAGE 5.6 to suggest how these people 		
		  show up as blood group O even though they 		
		  have the allele for blood group A or B. 

                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
											               [2 marks]
(Total for Question 5 = 24 marks)
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6. 	 (a)	 A local council were approving planning 
		  permission for a car park measuring 60 m by 
		  30 m. They had identified two possible sites. 		
		  The council commissioned a biodiversity study 	
		  of the two sites to help them decide which to use. 	
		  The study was carried out on one day in March.

		  The method used to collect data from both sites 	
		  was as follows:
		  1. 	 Place tape measures at right angles to each 	
			   other to form a pair of axes 20 m × 20 m.
		  2. 	 Generate random numbers to produce the 	
			   figures for the x and y co − ordinates to 
			   identify a sampling position.
		  3. 	 Place a 50 cm × 50 cm quadrat at the 
			   generated sampling position.
		  4. 	 Identify all the plant species present and 
			   record the numbers of each species in the 	
			   quadrat.
		  5. 	 Repeat steps 2 − 4 for a total of 10 quadrats.

continued on the next page . . . 
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Question 6 (a) continued

6.	 (a)	 (i) 	 Explain why RANDOM numbers were 
			   generated in STEP 2
                                                                                                              
                                                                                                              
                                                                                                              
											                 [1 mark]
	
			   The results for the two sites are shown in 
			   TABLE 6.1 provided separately in the 
			   Diagram Booklet.

		  (ii) 	 State a numerical value for the species 
			   RICHNESS of: 

Site 1 = 							     
Site 2 = 							       			 
											                 [1 mark]

continued on the next page . . .
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Question 6 (a) continued

	 The data collected were used to calculate a 
	 Simpson’s Diversity Index for both sites.
	 The data for Site 2 is given in TABLE 6.2 provided 	
	 separately in the Diagram Booklet.

	 Site 1 had a Simpson’s Diversity Index of 0 • 80

6.	 (a)	 (iii)	 Use TABLE 6.2 and the formula below to 
			   calculate the Simpson’s Diversity Index for 	
			   Site 2

			   where N = number of organisms present and 	
			   n = number in each species.

D = 							     
											               [3 marks]
continued on the next page . . .

Σ n (n − 1)
 N (N − 1)

D = 1 −
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Question 6 (a) continued

6.	 (a)	 (iv) 	Use the answers to (ii) and (iii) to suggest 	
			   why using species richness alone is not a 	
			   valid measure of biodiversity in this study. 

                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
                                                                                                              
											               [2 marks]

continued on the next page . . .
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Question 6 continued

6.	 (b) 	 To preserve biodiversity the local council 
		  decided to use Site 1
		  However, environmentalists queried the validity 	
		  of the method used to gain the results.
		  Identify FOUR limitations in the method used to 	
		  collect the data. 

I.                                                                                                               
                                                                                                              
                                                                                                              
II.                                                                                                               
                                                                                                              
                                                                                                              
III.                                                                                                               
                                                                                                              
                                                                                                              
IV.                                                                                                               
                                                                                                              
                                                                                                              
											               [4 marks]
(Total for Question 6 = 11 marks)
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7. 	 Refer to IMAGE 7 in the separate Diagram Booklet. 	
	 Pollen grain formation in flowering plants involves 	
	 both mitosis and meiosis.
	 IMAGE 7 shows the stages of meiosis in the 
	 formation of pollen grains in an anther of a species of 	
	 lily (LILIUM SP.).

	 Describe the role of mitosis and meiosis in the 
	 development of fully mature pollen grains in an
	 anther.
	 Describe the events taking place at stages B and C 	
	 in IMAGE 7
	 Explain the importance of meiosis to this plant 
	 species. 
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(Total for Question 7 = 9 marks)

TOTAL FOR PAPER = 100 MARKS
END OF PAPER
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TABLE 1.4

Human milk (g dm–3) Cow milk (g dm–3)

Protein 9 34

Fat

38
Of which 48 • 2% 

saturated and 51 • 8% 
unsaturated

38
Of which 65 • 2% 

saturated and 34 • 8% 
unsaturated

Lactose 70 48
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Wheat flowers
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IMAGE 5.1



TABLE 5.2

Blood group Genotype(s)

A

B

AB

O



TABLE 5.3

ABO Blood group % of blood donors

A 37

B 11

AB 49

O 3



TABLE 5.5

Codons found in messenger RNA

Second Base

U C A G

U
Phe
Phe
Leu
Leu

Ser
Ser
Ser
Ser

Tyr
Tyr

Stop
Stop

Cys
Cys
Stop
Trp

U
C
A
G

C
Leu
Leu
Leu
Leu

Pro
Pro
Pro
Pro

His
His
GIn
GIn

Arg
Arg
Arg
Arg

U
C
A
G

A
IIe
IIe
IIe

Met

Thr
Thr
Thr
Thr

Asn
Asn
Lys
Lys

Ser
Ser
Arg
Arg

U
C
A
G

G
Val
Val
Val
Val

Ala
Ala
Ala
Ala

Asp
Asp
Glu
Glu

Gly
Gly
Gly
Gly

U
C
A
G
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e
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t B
as

e



Precursor
carbohydrate

Carbohydrate
H

(Homozygous
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blood group O)

Carbohydrate
A

blood
group

A

Enzyme
A

Enzyme
B

Carbohydrate
BFUT 1

enzyme

FUT 1
allele

blood
group

B

IMAGE 5.6



TABLE 6.1

Mean number of plants per quadrat

Plant species Site 1 Site 2
A 22 17
B 16 12
C 4 7
D 7 10
E 3 8
F 0 3
G 4 13
H 7 12
I 2 0



TABLE 6.2

Plant Species n (n − 1) n (n − 1)

A 17 16 272

B 12 11 132

C 7 6 42

D 10 9 90

E 8 7 56

F 3 2 6

G 13 12 156

H 12 11 132

I 0 0 0

(N)                          Σ n (n − 1) =                          

N (N − 1) =                          
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