
Questions 
 
Q1. 
  

The diagram shows four varieties of rabbit. 

 

Fur colour in rabbits is controlled by four different alleles: 

 

•  the allele for brown fur, C, is dominant to all other alleles 

•  the allele for chinchilla fur, cch, is dominant to the alleles for Himalayan and albino 

•  the allele for Himalayan fur, ch, is dominant to the allele for albino 

•  the allele for albino fur, c, is recessive to all other alleles 

(i)  Describe how new combinations of alleles are produced in meiosis. 

(2) 

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

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

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

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

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

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

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

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

(ii)  State all the possible genotypes of a rabbit with brown fur. 

(1) 

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

 .............................................................................................................................................  
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(iii)  Two parent rabbits with brown fur were mated. Two of the F1 offspring had chinchilla fur. 

The F1 rabbit offspring with chinchilla fur were mated. 
The F2 generation consisted of some rabbits with chinchilla fur and the rest having 
Himalayan fur. 
Use genetic crosses to deduce the genotypes of the two parent rabbits with brown fur. 

(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 6 marks) 
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Q2. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

(i)  The table shows the chromosome number and chromatid number of some of the cells 
formed during oogenesis in humans. 

 

Which of the cells are haploid? 
(1) 

   A    ovum and primary oocyte 
   B    ovum and secondary oocyte 
   C    primary oocyte and secondary oocyte 
   D    ovum alone 

 
(ii)  Explain how meiosis produces new combinations of alleles in gametes. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q3. 
  

Recombination of alleles can be due to the crossing over that occurs during meiosis. This 
process results in gametes with different combinations of alleles and genetic variation in the 
offspring. 

Crossing over occurs between two genes found on the same chromosome. 

The recombination frequency reflects the likelihood of crossing over occurring. It depends on 
how close the genes are on the chromosome. 

Explain why crossing over between two different genes, located on a pair of homologous 
chromosomes, results in a maximum of 50% of gametes with the recombinant alleles. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q4. 
  
Recombination of alleles can be due to the crossing over that occurs during meiosis. This 
process results in gametes with different combinations of alleles and genetic variation in the 
offspring. 

Crossing over occurs between two genes found on the same chromosome. 

The recombination frequency reflects the likelihood of crossing over occurring. It depends on 
how close the genes are on the chromosome. 

In fruit flies, the gene for wing type is located on the same chromosome as the gene for eye 
colour. 

The flow diagram shows an experiment used to calculate the recombination frequency for 
these two genes. 

 

The table shows the results of one experiment. 

 

The recombinant frequency is the percentage of offspring that have a different combination 
of characteristics compared with the parents. It is the proportion of the total number of 
offspring. 

Calculate the recombinant frequency for this pair of genes. 

Give your answer to three significant figures. 

(1) 

 
 
 

Answer ........................................................... % 

(Total for question = 1 mark) 
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Q5. 
  

A zygote is formed when gametes fuse at fertilisation. 

Explain how meiosis results in genetic variation in the gametes. 

(2) 

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

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

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

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

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

(Total for question = 2 marks) 

  

 
 
Q6. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

(i)  Complete the table with a  or  to compare the events during mitosis and meiosis. 

The first row in the table has been completed for you. 
(3) 

 

(ii)  Which of the following increases the number of different alleles in a population? 

(1) 
   A    crossing over 
   B    gene mutation 
   C    independent assortment of chromosomes during nuclear division 
   D    random fusion of gametes 

(Total for question = 4 marks) 
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Q7. 
  

Recombination of alleles can be due to the crossing over that occurs during meiosis. This 
process results in gametes with different combinations of alleles and genetic variation in the 
offspring. 

When does crossing over first take place? 

(1) 
   A    metaphase I 
   B    metaphase II 
   C    prophase I 
   D    prophase II 

 
  

(Total for question = 1 mark) 
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Mark Scheme 
 
Q1. 
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Q2. 
  

 

  

 
 
Q3. 
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Q4. 
  

 

  

 
 
Q5. 
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Q6. 
  

 

 

  

 
 
Q7. 
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