
Questions 
 
Q1. 
  

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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Q2. 
  
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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Q3. 
  

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) 
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Q4. 
  

Mitosis is involved in growth and repair of tissues and organs. 

Metaphase is one stage of mitosis. 

(i)  Draw and label the parts of a chromosome, as it would appear during metaphase of 
mitosis. 

(2) 

 
 
 
 
 
(ii)  Describe the events that take place during metaphase of mitosis. 

(2) 

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q5. 
  
In cancers, cells divide uncontrollably. 

Colchicine is an anti-cancer drug that inhibits mitosis. 

The effects of treating cells with colchicine were investigated. 

Animal cells were cultured in a single layer in plastic dishes. 

Colchicine was added to the culture and the mean number of cells in three stages of mitosis 
was determined over a period of 192 hours. 

The table shows the results of this investigation. 

 

(i)  Explain the results shown in the table. 

(3) 

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

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

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

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

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

(ii)  Describe how these results could have been obtained. 

(3) 

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

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

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

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

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

(Total for question = 6 marks) 
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Q6. 
  

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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Q7. 
  
A student investigated the number of dividing cells in an onion root tip. 

The student made a root tip squash and counted the number of cells at each stage of the 
cell cycle. The table shows the results. 

 

(i)  Calculate the mitotic index for these results using the formula 

 

(2) 

 
 
 
 
 

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

(ii)  The mitotic index depends on the distance from the root tip. 

The graph shows the relationship between the mitotic index and the distance from the 
root tip. 

 

Explain the relationship shown in the graph. 
(2) 

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

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

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

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

(Total for question = 4 marks) 
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Q8. 
  

A student investigated the number of dividing cells in an onion root tip. 

The student made a root tip squash and counted the number of cells at each stage of the 
cell cycle. The table shows the results. 

 

The student used the following method to prepare the root tip squash. 

1. Cut a small piece from the tip of a growing onion root and place it in weak acid. 
2. Transfer the root tip to a microscope slide. 
3. Add a drop of stain. 
4. Use a mounted needle to flatten the piece of root and place a coverslip on top. 
5. View using low power objective lens of a microscope. 
6. Count the cells at each stage of the cell cycle. 

Justify two improvements to this method. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q9. 
  

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. 

The table shows the recombinant frequencies between four genes, J, K, L and M, located on 
the same chromosome. 

 

A genetic map can be produced by drawing a scale diagram to show the location of these 
genes. 

The diagram shows the position of gene J on a chromosome. 

Complete the diagram to show the position of genes K, L and M on this chromosome. 

(3) 

  

(Total for question = 3 marks) 
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Q10. 
  

Mitosis is one of the stages of the cell cycle. 

The diagram represents some of the stages in the cell cycle. 

 

The duration of each stage of the cell cycle is directly proportional to the number of cells in 
that stage. 

A student made a squash preparation of a root tip and counted the number of cells in each 
stage of the cell cycle. 

The results are shown in the table. 

 

(i)   The cells in this root tip had a cell cycle time of 23 hours. 

Calculate the time, in minutes, that these cells spent in anaphase. 
(2) 

 
 
 
 

 Answer ........................................................... mins  

(ii)  The student then used the same method to study mitosis in a root tip from another plant 
of the same species. 

The student worked out that the cells spent 8% less time in anaphase. 
Calculate the time, in minutes, that these cells spent in anaphase. 

(2) 

 
 
 
 
 

 Answer ........................................................... mins  
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(iii)  Explain why these two calculated values are not identical. 

(2) 

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q11. 
  

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 . 

Onion bulbs that are growing can be used to make slides of plant tissue to observe the 
stages of mitosis. 

The diagram shows a section through an onion bulb that is starting to grow. 

 

(i)  Which of the parts, W, X, Y or Z, should be used to prepare a slide showing mitosis? 

(1) 
   A    W 
   B    X 
   C    Y 
   D    Z 

 
(ii)  Name a stain that can be used to show the stages of mitosis. 

(1) 

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

(iii)  Explain how to make a temporary preparation to show the stages of mitosis, after adding 
the stain to the slide. 

(2) 

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q12. 
  

A student read that some plants do not grow well in waterlogged soil. 

The student formed the following hypothesis: 

Adding water to soil inhibits mitosis in root cells. 

To test this hypothesis, the student grew onion roots in the apparatus shown. 

 

The tips of the onion roots were removed and observed for stages of mitosis. 

The photomicrograph shows a preparation from one onion root tip. 

 

Devise a method the student should use to investigate the effect of waterlogged soil on 
mitosis in root cells. 

(4) 

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q13. 
  

A student made a squash preparation of a root tip to observe the stages of mitosis. 

The diagram shows the method that the student used. 

 

The student was disappointed with the slide that had been prepared because the nuclei 
were poorly stained and no stages of mitosis could be seen. 

(i)  Explain why the student had to make sure that an appropriate stain was used. 

(2) 

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

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

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

(ii)  Describe the changes that need to be made to this method to allow stages of mitosis to 
be seen. 

(4) 

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q14. 
  

A student read that some plants do not grow well in waterlogged soil. 

The student formed the following hypothesis: 

Adding water to soil inhibits mitosis in root cells. 

To test this hypothesis, the student grew onion roots in the apparatus shown. 

 

The tips of the onion roots were removed and observed for stages of mitosis. 

The photomicrograph shows a preparation from one onion root tip. 

 

Describe how to prepare a microscope slide of root tissue to show stages of mitosis. 

(4) 

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q15. 
  

During mitosis, microtubules form the spindle. 

These microtubules are made of a protein called tubulin. 

Individual tubulin molecules are globular with a diameter of 25 nm. 

Thousands of tubulin molecules are assembled together to form long, hollow microtubules. 

The involvement of centrioles in spindle formation was investigated using the following 
method: 

•  in the first experiment, purified tubulin at a concentration of 1.40 mg cm−3 was mixed 
with centriole fragments 

•  the mixture was incubated at 35 °C 

•  every few minutes, the length of any microtubules formed was measured 

•  in a second experiment, a mixture containing 0.95 mg cm−3 tubulin and centriole 
fragments was used 

•  in a third experiment, 0.95 mg cm−3 tubulin with no centriole fragments present was 
used 

•  each of these three experiments was repeated several times.  

The graph shows the results of this investigation. 

 

(i)  Analyse the data to comment on the relationship between centrioles and tubulin in the 
production of microtubules. 

(4) 

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

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Explain why the centriole fragments and tubulin were each in a buffer 

solution at 35 °C before being used in these experiments. 
(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q16. 
  

Adult female cabbage aphids (Brevicoryne brassicae) undergo either asexual reproduction 
or sexual reproduction depending on the time of year. 

The photograph shows some cabbage aphids on a cabbage leaf. 

 

Explain why a juvenile aphid is genetically identical to its parent. 

(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q17. 
  

Some genetic disorders result from chromosome mutations. 

Name the type of chromosome mutation that results in Down's syndrome. 

(1) 

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

  

(Total for question = 1 mark) 
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Q18. 
  

Adult female cabbage aphids (Brevicoryne brassicae) undergo either asexual  
reproduction or sexual reproduction depending on the time of year. 

The photograph shows some cabbage aphids on a cabbage leaf. 

 

Some of the boxes in the diagram show the number of chromosomes present in a  
single cell from a particular stage of each of the alternative methods of reproduction. 

 

(i)  Complete the empty boxes in the diagram to show the number of chromosomes present 
in a single cell at that stage of reproduction. 

(2) 

(ii)  Label the arrows on the diagram with the letter M to show where meiosis takes place. 

(1) 

  

(Total for question = 3 marks) 
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Q19. 
  

The graph shows the DNA content of a cell during four stages, I, II, III and IV, of one cell 
cycle. 

 

Describe what is happening during stage IV in the cell cycle. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q20. 
  

Mosquitoes have cells with a diploid number (2n) of six. 

The diagram shows two cells from a male mosquito at different stages of meiosis. 

 

(i)  Which row of the table shows the stages of meiosis of cells P and Q? 

(1) 

 

(ii)  Non-disjunction occurred during meiosis I. 

Which of the following shows the number of chromosomes in each of the four sperm cells 
produced? 

(1) 
   A    4, 3, 3, 2 
   B    4, 4, 2, 2 
   C    6, 6, 7, 5 
   D    7, 7, 5, 5 

 
  

(Total for question = 2 marks) 
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Q21. 
  

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 . 

The graph shows the DNA content of a cell during four stages, I, II, III and IV, of one cell 
cycle. 

 

(i)  In which stage does DNA replication take place? 

(1) 
   A    stage I 
   B    stage II 
   C    stage III 
   D    stage IV 

 
(ii)  Explain the role of the enzyme ligase in DNA replication. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q22. 
  

Down's syndrome in humans is caused by non-disjunction. 

The chance of having a baby with Down's syndrome increases as the age of the mother 
increases. 

At age 40, the probability of having a baby with Down's syndrome is 0.018. 

In 2016 the number of women aged 40 in the UK was estimated to be 500 000. 

The pregnancy rate for women in the UK aged 40 is 14 pregnancies per 1000 women per 
year. 

Calculate the number of babies with Down's syndrome that were expected in 2016 in the 
UK. 

(2) 

 
 
 
 
 

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

  

(Total for question = 2 marks) 
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Q23. 
  

The diagram shows four stages in a human cell cycle. 

 

The cell cycle time for this cell is 24 hours. 

Give an estimate for the length of time that this cell spends in each of the four stages of the 
cell cycle. 

(2) 

 

  

(Total for question = 2 marks) 
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Q24. 
  

The diagram shows four stages in a human cell cycle. 

 

The percentage of cells in any one stage is proportional to the length of time of that stage. 

Describe an investigation that could be carried out to confirm the length of time of mitosis 
and cytokinesis for these human cells. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q25. 
  

The diagram shows four stages in a human cell cycle. 

 

A cell in G1 of interphase contains 68 arbitrary units of DNA. 

Explain how the DNA content and the structure of the chromosomes of this cell will change 
during the cell cycle. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q26. 
  

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 . 

The diagram shows a human karyotype. 

 

(i)  Which of the following identifies the human with this karyotype? 

(1) 
   A    female with Down's syndrome 
   B    female with Turner's syndrome 
   C    male with Down's syndrome 
   D    male with Turner's syndrome 

 
(ii)  Which of the following would cause the karyotype in the diagram? 

(1) 
   A    non-disjunction producing a monosomy 
   B    non-disjunction producing a polysomy 
   C    translocation producing a monosomy 
   D    translocation producing a polysomy 

 
  

(Total for question = 2 marks) 
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Q27. 
  

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 . 

A queen bee can lay both fertilised and unfertilised eggs. 

Fertilised eggs develop into diploid females. 

Unfertilised eggs develop into haploid males. 

(i)  Explain which type of cell division produces gametes in female bees. 

(2) 

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

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

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

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

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

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

(ii)  Explain which type of cell division produces gametes in male bees. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  Which row identifies the features that contribute to genetic variation in the offspring of 
bees? 

(1) 

 

  

(Total for question = 5 marks) 
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Q28. 
  
During mitosis, microtubules form the spindle. 

These microtubules are made of a protein called tubulin. 

Individual tubulin molecules are globular with a diameter of 25 nm. 

Thousands of tubulin molecules are assembled together to form long, hollow microtubules. 

 

•  in the first experiment, purified tubulin at a concentration of 1.40 mg cm−3 was mixed 
with centriole fragments 

•  the mixture was incubated at 35 °C 

•  every few minutes, the length of any microtubules formed was measured 

•  in a second experiment, a mixture containing 0.95 mg cm−3 tubulin and centriole 
fragments was used 

•  in a third experiment, 0.95 mg cm−3 tubulin with no centriole fragments present was 
used 

•  each of these three experiments was repeated several times.  

The graph shows the results of this investigation. 

 

It was observed that for the mixture of 1.40 mg cm−3 tubulin with centriole  
fragments the mean length of microtubules decreased after 40 minutes. 

Explain why the microtubule length decreased after 40 minutes. 

(2) 

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

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

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

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

(Total for question = 2 marks) 
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Q29. 
  

In some diploid organisms, haploid cells are produced by meiosis. 

The diagram shows an animal cell at various stages during the first division of meiosis. 

 

(i)  Identify the correct sequence in the diagram that shows the first division of meiosis. 

(1) 
   A    1, 2, 3, 4, 5 
   B    2, 5, 4, 1, 3 
   C    3, 2, 4, 1, 5 
   D    5, 4, 1, 2, 3 

 
(ii)  Identify the parts labelled P and Q. 

(2) 

 P ..........................................................................................................................................  

 Q ..........................................................................................................................................  

  

(Total for question = 3 marks) 
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Q30. 
  

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

A karyotype shows the chromosomes found in the cells of an individual. 

The photograph shows a karyotype from a child with a genetic condition. 

 

(i)  Which of the following identifies the genetic condition shown in the photograph? 

(1) 
   A    Down's syndrome due to monosomy 
   B    Down's syndrome due to polysomy 
   C    Turner's syndrome due to monosomy 
   D    Turner's syndrome due to polysomy 

 
(ii)  Which process would have caused the genetic condition shown by this karyotype? 

(1) 
   A    base insertion 
   B    base substitution 
   C    non-disjunction 
   D    translocation 

 
  

(Total for question = 2 marks) 
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Q31. 
  

Mitosis is one of the stages of the cell cycle. 

The diagram represents some of the stages in the cell cycle. 

 

(a)  Explain what happens to the DNA content and the number of chromosomes in the stage 
labelled K. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

(b)  Name the stage of the cell cycle labelled L. 

(1) 

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

  

(Total for question = 5 marks) 

  

 
 

Edexcel (B) Biology A-level -  Cell Cycle and Divison PhysicsAndMathsTutor.com



Q32. 
  

Some genetic disorders result from chromosome mutations. 

Genetic disorders can be diagnosed by looking at an individual's karyotype. 

A karyotype shows the number of each type of chromosome present in a cell. 

The diagram shows the karyotype of the cells taken from a female embryo. 

 

Explain what conclusion can be made about this female embryo. 

(2) 

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

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q33. 
  

The diagram shows a leaf of Bryophyllum. 

Some of the cells at the edges of the leaf divide to form buds. These buds can develop into 
individual plantlets. 

 

The diagrams show the life cycles of two organisms, A and B. 

 

(i)  Which row of the table correctly describes the zygote of organism A and the gametes of 
organism B? 

(1) 
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(ii)  Which row in the table shows where meiosis occurs in each life cycle? 

(1) 

 

(iii)  Explain the significance of meiosis in living organisms. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q34. 
  

A student made a squash preparation of a root tip to observe the stages of mitosis. 

The student used the following statements to identify cells in metaphase. 

 

•  Pairs of homologous chromosomes lined up along the equator of each cell. 

•  Crossing over taking place. 

•  Chromatids visible. 

The number of correct statements about metaphase in root tip cells is 

(1) 

   A    none 

   B    one 

   C    two 

   D    three 

 
  

(Total for question = 1 mark) 
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Q35. 
  

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 . 

The photograph shows cells in different stages of mitosis. 

 

(i)  Which of the following correctly identifies the stages shown in the photograph? 

(1) 
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(ii)  Colchicine is a chemical that inhibits mitosis. 

A student investigated the effect of colchicine on mitosis. 
Two sets of genetically identical cells were grown in culture. Colchicine was added to one 
culture of cells but not to the other culture of cells. 
Six hours after treatment, the mean percentages of cells in each stage of mitosis were 
determined. 
The results are shown in the table. 

 

Analyse the data to comment on how colchicine affects mitosis. 
(4) 

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q36. 
  

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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Q37. 
  

The diagram shows a leaf of Bryophyllum. 

Some of the cells at the edges of the leaf divide to form buds. These buds can develop into 
individual plantlets. 

 

(i)  Name the type of nuclear division that produces the plantlets. 

(1) 

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

(ii)  State two advantages of this type of reproduction. 

(2) 

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

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

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

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

  

(Total for question = 3 marks) 
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Q38. 
  

A student read that some plants do not grow well in waterlogged soil. 

The student formed the following hypothesis: 

Adding water to soil inhibits mitosis in root cells. 

To test this hypothesis, the student grew onion roots in the apparatus shown. 

 

The tips of the onion roots were removed and observed for stages of mitosis. 

The photomicrograph shows a preparation from one onion root tip. 

 

Calculate the percentage of cells in this photomicrograph in anaphase. 

(2) 

 
 
 
 
 

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

  

(Total for question = 2 marks) 
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Q39. 
  

Genetic variation results from the recombination of alleles during meiosis. 

(i)  Which row of the table correctly shows when independent assortment and crossing over 
take place during meiosis? 

(1) 

 

(ii)  Describe the process of crossing over that occurs during meiosis. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q40. 
  

Mitosis is one of the stages of the cell cycle. 

The diagram represents some of the stages in the cell cycle. 

 

Explain why cells carry out mitosis. 

(2) 

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

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

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

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

  

(Total for question = 2 marks) 
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Q41. 
  

Some genetic disorders result from chromosome mutations. 

Translocation is one type of chromosome mutation. 

Describe how translocation occurs. 

(2) 

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

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

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

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

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

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

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

  

(Total for question = 2 marks) 

  

 
 
Q42. 
  

Genetic variation results from the recombination of alleles during meiosis. 

State what is meant by the term allele. 

(1) 

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

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

  

(Total for question = 1 mark) 
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Q5. 
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Q6. 
  

 

  

 
 
Q7. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Cell Cycle and Divison PhysicsAndMathsTutor.com



Q8. 
  

 

  

 
 
Q9. 
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Q10. 
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Q13. 
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Q14. 
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Q15. 
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Q17. 
  

 

  

 
 
Q18. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Cell Cycle and Divison PhysicsAndMathsTutor.com



Q19. 
  

 

  

 
 
Q20. 
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Q23. 
  

 

  

 
 
Q24. 
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Q25. 
  

 

  

 
 
Q26. 
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Q28. 
  

 

  

 
 
Q29. 
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