
Questions 
 
Q1. 
 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 . 

Blood type is an example of inherited variation. 

Blood types A, B, AB and O are determined by a single gene. 

Blood types are due to the presence or absence of antigens on the cell surface membranes 
of red blood cells. 

These antigens are glycoproteins. 

The production of the blood type antigens involves molecules of mRNA and tRNA. 

(i)  Which row in the table describes the structure of tRNA? 

(1) 

 

(ii)  Mononucleotides all contain a base and a sugar as part of their structure. 

Name the other component of all mononucleotides. 
(1) 

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

(iii)  The mononucleotides of mRNA are joined together by RNA polymerase. 

Which part of the eukaryotic cell is the location for this process? 
(1) 

   A    cytoplasm 
   B    mitochondrion 
   C    nucleus 
   D    rough endoplasmic reticulum 

 
(iv)  Describe the role of the tRNA in the production of the protein part of a glycoprotein. 

(2) 
 .............................................................................................................................................  
 .............................................................................................................................................  
 .............................................................................................................................................  
 .............................................................................................................................................  
 .............................................................................................................................................  
 .............................................................................................................................................  
  

(Total for question = 5 marks) 
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Q2. 

Nandrolone is an anabolic steroid, it is a molecule with a similar shape to testosterone.  
Nandrolone has been used as a performance-enhancing substance by athletes in the past. 

A number of investigations with mice have been carried out to study the effect of  
nandrolone on the structure and function of the aorta. 

In these investigations, all the mice were of one type and were all supplied with  
the same amount of food and water. These mice were placed into four groups. 

Each group was treated differently for eight weeks. The treatments are shown in  
the table. 

 

After eight weeks, the aorta of each mouse was studied. 

In investigation 1, samples of aorta were put under tension to test elastic recoil. 

The tension was removed and the mean maximum percentage recoil for each group  
was found. 
The results are shown in the table. 

 

In investigation 2, some of the cells from the middle layer of the aortas of the 

mice were removed. 
Two protein complexes, A and B, are found in the cells of the middle layer.  
These protein complexes are involved in the electron transport chain. 
The graphs show the relative percentage of these two protein complexes in  
each group of mice. 
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The transcription factor Tfam is involved in the production of mitochondria. 

In investigation 3, some of the cells from the middle layer of the aortas of the mice  
were removed. The quantity of mRNA per cell coding for Tfam was measured. 
The results are shown in the table. 

 

Analyse the data from these three investigations to discuss the advantages of an  
exercise programme without nandrolone. 

(6) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (Total for question = 6 marks) 
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Q3. 
  

Tuberculosis (TB) is an infectious disease caused by mycobacteria. 

Individuals infected with M. tuberculosis can be treated with antibiotics. 

Four of the antibiotics used to treat TB are shown in the table. 

 

In one clinical trial lasting six months, the effect of treating TB with these antibiotics was 
investigated. 

All patients were treated with all four antibiotics for two months. Then they were treated with 
different pairs of antibiotics or isoniazid alone for a further four months. 

All patients were free of any signs of active TB at the end of the clinical trial. 

The design of the trial and the percentage of these patients with TB three years after the trial 
ended are shown in the diagram. 
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Analyse the data to comment on the effectiveness of these antibiotics for the treatment of 
TB. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q4. 
  

The synthesis of mRNA occurs in a process called transcription. 

Compare and contrast the process of transcription with the process of DNA replication. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q5. 
  

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 . 

Genetic information is encoded in DNA. DNA is made from monomers called nucleotides. 

A DNA nucleotide is composed of three molecules joined together in condensation reactions. 

(i)  These shapes represent the components of DNA. 

 

Draw a DNA nucleotide using these shapes. 
(2) 

 
 
 
 
 
 
 
 
 
 
(ii)  Which row shows three components that can be found in a DNA molecule? 

(1) 

 

(iii)  In a molecule of DNA, 17% of the bases were guanine. 

What percentage of the bases in the molecule were thymine? 
(1) 

   A    17% 
   B    33% 
   C    66% 
   D    83% 

 
  

(Total for question = 4 marks) 
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Q6. 
  

Sickle cell anaemia is a genetic disorder caused by a mutated allele for haemoglobin. 

This causes one amino acid to be changed in one type of polypeptide chain in the  
haemoglobin protein. This affects the function of the red blood cells. 

(i)  An allele is a version of a gene. 

State what is meant by the term gene. 
(1) 

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

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

Two parents who are both heterozygous for the mutated allele are expecting a child. 

Use a genetic diagram to determine the probability of this child being homozygous for the 
mutated allele. 

(2) 

 
 
 
 
 
 
 
 
 
 

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

(iii)  Explain how a change of one amino acid could lead to a change in the 

structure and properties of the haemoglobin protein. 
(4) 

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 7 marks) 
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Q7. 
  

Leptin is a protein hormone with a role in the control of appetite in humans. 

The leptin gene is located on chromosome 17. 

(i)  State what is meant by the term gene. 

(2) 

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

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

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

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

(ii)  Describe the role of tRNA in the production of leptin. 

(3) 

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

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

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

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

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

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

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

(iii)  Describe how the primary structure of leptin enables it to be soluble in water. 

(3) 

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

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

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

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

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

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

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

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

(Total for question = 8 marks) 

  

Edexcel Biology A-level - DNA and Genetics



 
Q8. 
  

Leptin is a protein hormone with a role in the control of appetite in humans. 

Several mutations of the leptin gene have been identified. All these mutations are frameshift 
mutations that result in shortened primary structures. 

A frameshift mutation involves the insertion or removal of one or two nucleotides from a 
gene. 

Describe how a frameshift mutation could result in the production of leptin with a variety of 
shorter primary structures. 

(2) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q9. 
  

One function of DNA is to act as a template for the synthesis of messenger RNA (mRNA) 
during transcription. 

(i)  Describe how mRNA is synthesised at a template strand of DNA. 

(2) 

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

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

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

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

(ii)  Describe the differences between the structure of DNA and the structure of RNA. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q10. 
  

Give three differences between replication of DNA and transcription of DNA. 

(3) 

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

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

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

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

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

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

3 ..........................................................................................................................................  

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

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

  

(Total for question = 3 marks) 
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Q11. 
  

Answer the question 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 . 

The diagram shows part of a DNA molecule. 

 

(i)  Which part of the DNA molecule is shown? 

(1) 
   A    deoxyribose molecule 
   B    one mononucleotide 
   C    two complementary organic bases 
   D    two mononucleotides 

 
(ii)  Which type of bond holds the strands of DNA together? 

(1) 
   A    disulfide 
   B    glycosidic 
   C    hydrogen 
   D    peptide 

 
(iii)  Analysis of a sample of DNA found that 35% of the nucleotides contained thymine. 

Determine the percentage of guanine in the same sample of DNA. 
(1) 

 
 
 
 
 
 
 
 
 
 

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

  

(Total for question = 3 marks) 
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 Q12. 
 Mutations in genetic material such as DNA often result in the formation of new alleles. 

The graph gives information about chloride transport in the human respiratory system with 
the normal allele for the CFTR protein and with the three mutated CFTR alleles. 

 

The table gives information about the CFTR protein produced by cystic fibrosis (CF) 
sufferers with mutated alleles. 

 

Assess the effect that these mutations have on the human respiratory system. 

(6) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q13. 
  

Mutations to DNA can affect the structure of proteins produced in the cell. 

Removing one base from a DNA sequence will affect the primary structure of a protein. 

Changing one base for another may not affect the primary structure of a protein. 

Explain why these two types of mutation have different effects on protein structure. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q14. 
  

A human gene is 27 000 base pairs long. In this section of double-stranded DNA there are 
4050 nucleotides containing the base cytosine. 

(i)   State what is meant by the term gene. 

(1) 

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

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

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

(ii)  How many nucleotides in this gene contain the base adenine? 

(1) 
   A    9000 
   B    18 000 
   C    22 950 
   D    45 900 

 
  

(Total for question = 2 marks) 
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Q15. 
  

DNA is a polymer made from monomers called nucleotides. 

Describe how nucleotides join together to form DNA. 

(2) 

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

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

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

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

  

(Total for question = 2 marks) 
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Q16. 
  

DNA is a polymer made from monomers called nucleotides. 

Different theories for DNA replication have been suggested. Figure 1 illustrates two of these 
theories. 

 

Figure 1 

Meselson and Stahl carried out experiments to test these theories for DNA replication. 

Figure 2 shows the results from one of their experiments. 

 

Figure 2 

Analyse the data to explain why Meselson and Stahl accepted one of the models for DNA 
replication and rejected the other. 

(4) 
 .............................................................................................................................................  

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

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

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

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

(Total for question = 4 marks) 
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Q17.  

Thalassaemia is a recessive genetic disorder that affects the production of haemoglobin. It is 
caused by a gene mutation. 

Scientists are developing methods to repair gene mutations such as the one that causes 
thalassaemia. 

One of the most common mutations causing thalassaemia is the substitution of one adenine 
base with guanine. The diagram shows the location of the mutation in part of the DNA strand 
coding for four amino acids. 

 

Explain why this mutation affects the function of the haemoglobin molecule. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q18. 
  

Penicillin is an antibiotic. It was discovered in 1928. Since then many antibiotics have been 
identified and are widely used in the treatment of bacterial infections. 

Scientists have recently discovered a new class of antibiotics that bind to ribosomes. 

(i)  Explain why these antibiotics could affect the production of proteins in bacteria. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

(ii)  These new antibiotics attach to a site on the ribosome not affected by any known 
antibiotics. 

Deduce why these new antibiotics might be used to treat bacteria that are resistant to 
other antibiotics. 

(2) 

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

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

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

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

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

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

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

 .............................................................................................................................................  
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* (iii) Scientists have isolated these new antibiotics and tested their effectiveness against 
bacteria that are resistant to other types of antibiotic. 

 Devise a laboratory procedure to compare the effectiveness of penicillin with one of the 
new antibiotics. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (Total for question = 11 marks) 
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 Q19. 
  

DNA synthesis in bacterial cell cultures has been investigated. 

In an experiment, a mixture of radioactive bases was added to a culture of dividing bacteria. 

The results are shown in the graph. 

 

(i)  Calculate the fastest rate of uptake of bases by these bacteria. 

(2) 

 
 
 
 
 

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

(ii)  Deduce how many times the bacteria in the culture have divided during this experiment. 

(2) 
 .............................................................................................................................................  

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

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

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

(iii)  Explain why the experiment would be improved if all the bases were provided but only 
the thymine was radioactive. 

(2) 
 .............................................................................................................................................  

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

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

(Total for question = 6 marks) 
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 Q20. 
  

All cells have a cell surface membrane. 

Some epithelial cells in the lungs secrete mucus. If the mucus is too 'sticky', it cannot be 
easily removed from the lungs. 

Other epithelial cells in the lungs contain CFTR proteins in their cell surface membranes. 

(i)  Describe the role of the CFTR protein in ensuring that the mucus produced in the lungs 
has the right consistency. 

(3) 

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

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

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

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

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

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

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

(ii)  The table shows part of the gene that codes for the CFTR protein and the corresponding 
amino acid sequence. Each amino acid is represented by a single letter. 

 

Explain how the information in the table demonstrates the nature of the genetic code. 
(3) 

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q21. 
  

Describe the roles of transcription and translation in the synthesis of a globular protein by a 
muscle cell. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q22. 
  

Meselson and Stahl carried out an experiment that demonstrated the semiconservative 
replication of DNA. 

They grew bacteria in a medium containing heavy nitrogen (15N) for a period of time. The 
density of the DNA extracted from these bacteria is shown by the position of the band in tube 
1. 

The bacteria were then transferred to a medium containing light nitrogen (14N) and allowed 
to replicate. 

Complete the diagram to show the positions of the DNA bands in tubes 2 and 3. 

(2) 

 

  

(Total for question = 2 marks) 
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Q23. 
  

DNA is a polymer made from monomers called nucleotides. 

The diagram shows the structure of ATP. 

 

Compare and contrast the structure of ATP and a DNA nucleotide. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q24. 
  

DNA is a double-stranded molecule. During transcription, the antisense and sense strands 
are separated. 

Part of the antisense strand, with base sequence TACGCTGAC, is transcribed. 

(i)   State where transcription occurs in an animal cell. 

(1) 

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

(ii)  Which row shows the correct sequence for the complementary sense strand and the 
mRNA produced in transcription? 

(1) 

 

  

(Total for question = 2 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
  

 

  

 
 
Q5. 
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Q6. 
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Q7. 
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Q8. 
  

 

  

 
 
Q9. 
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Q10. 
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Q11. 
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Q12. 
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Q13. 
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Q14. 
  

 

 

  

 
 
Q15. 
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Q16. 
  

 

  

 
 
Q17. 
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Q18. 
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Q19. 
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Q20. 
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Q21. 
  

 

  

 
 
Q22. 
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Q23. 
  

 

  

 
 
Q24. 
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