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You are advised to spend 40 minutes answering the questions in this booklet.

QUESTION ONE:  CHOOSE YOUR COLOURS

The flower shown can be red or white. 

Red flowers are due to the dominant allele (R), and white flowers are due to the recessive allele (r). 

(a) There are three possible genotypes of the flowers, even though there are only two phenotypes. 

 Describe the three possible genotypes, and include the symbols (R) and (r) for each genotype. 
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(b) A red-flowered plant is to be crossed with a white-flowered plant. There are two possible 
combinations of parents. Complete the punnet squares to show these crosses and the fraction 
of white flowers in each case:

1
R R

2

r

r

The fraction of offspring with white 
flowers in cross 1 is:

The fraction of offspring with white 
flowers in cross 2 is:

(c) A cross between two red-flowered plants resulted in offspring with a genotype ratio of 1:2:1, 
and a phenotype ratio of 3:1. Explain why there was a difference between the two ratios.
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(d) Discuss how it is possible to determine the genotype of a red-flowered plant using simple 
crossing techniques.
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QUESTION TWO:  THE ALPHABET OF LIFE

(a) Each DNA nucleotide contains a phosphate, a sugar and a base. The diagram below shows the 
arrangement of these components on one side of a DNA strand.

 (i) Complete the matching bases in the diagram below.

 (ii) Clearly label each of the following parts: nucleotide; phosphate; sugar.

 

  C

  T

       G

       G

       A           

  C

(b) Explain why the base-pairing rules are an important part of DNA replication.
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(c)  Discuss how the information carried by DNA can result in the red and white colours of the 
plants mentioned in Question One.
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QUESTION THREE:  CAREFUL HOW YOU DIVIDE! 

Different types of cell division take place in the human body. 

(a) Describe the purpose of mitosis.

(b) Explain why mitosis would not be able to produce functional sperm or egg cells.

(c) Cell division by meiosis produces genetic variation in the male and female gametes. 

 Discuss how meiosis produces this variation, and why this is important.
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QUESTION FOUR:  A FAMILY TRAIT

A

B C

Generation  I

Generation  II

Generation  III

Key:  Black = at least 1 dominant allele (normal or carrier)
 White = no dominant alleles (CF sufferer)
 Squares  = Males 
 Circles  = Females

Cystic Fibrosis (CF) is a disease that affects the lungs and the digestive system. CF is controlled 
by the CFTR gene. Everyone has two copies of the CFTR gene; one inherited from each parent. 
A person with two recessive forms of the CFTR gene is affected by CF. A person with only one 
recessive form of the gene is unaffected, but is a carrier. 

The pedigree diagram above, shows three generations of a family with CF sufferers. Use the 
information in the diagram to answer the following questions:

(a) Male A has six generation II children. What fraction of his male children have CF?

(b) Explain the genotype of female C. 
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(c) Discuss the phenotype of female C, and the phenotype of any children she has with: 
(i) male B; (ii) a normal male. 

‘
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Question
Number

Extra paper for continuation of answers if required.
Clearly number the question.

Question 
number
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