
Questions 
 
Q1. 
  

Hereditary spherocytosis is a condition that affects red blood cells. 

Most cases of hereditary spherocytosis are caused by a dominant allele. 

Use a genetic diagram to determine the probability of a child inheriting this condition if one 
parent is heterozygous and the other parent does not have the condition. 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

  

(Total for question = 2 marks) 
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Q2. 
  

Mucopolysaccharides are complex molecules found in the human body. 

Mucopolysaccharidosis type 1 (MPS 1) is a recessive genetic condition. 

People with MPS 1 cannot break down mucopolysaccharides. 

The pedigree diagram shows the inheritance of MPS 1 in a family. 

 

Determine the probability that person 2 has the same sex and MPS 1 phenotype as person 
1. 

(4) 

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q3. 
  

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 . 

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 diagram shows the structure of a cell surface membrane. 

 

(i)  Which of these labels identifies a glycoprotein? 

(1) 
   A    P 
   B    Q 
   C    R 
   D    S 
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(ii)  The alleles that produce blood type antigens A and B are codominant. 

A person with the genotype |A|B has blood type AB. 
The allele producing blood type O is recessive. 
A couple have been told that the probability of having a child with blood type AB is 0.25 
and the probability of blood type O is 0.25. 
Deduce the genotypes and phenotypes of the parents in the table, by using a genetic 
diagram. 

(3) 

 
 
 
 
 
 
 
 
 
 

 

  

(Total for question = 4 marks) 
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Q4. 
  

The scientific article you have studied is adapted from National Geographic. 

Use the information from the scientific article and your own knowledge to answer the 
following questions. 

Gene drives can be used to 'force almost any genetic trait through a population' (paragraph 
16). 

Multiple genetic crosses were carried out between individuals homozygous for a recessive 
allele and individuals heterozygous for the same gene. 

Describe how the outcome of these crosses would be affected if a gene drive was used with 
the recessive allele. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q5. 
  

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

(6) 

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

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

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

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

 .............................................................................................................................................  
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(Total for question = 6 marks) 
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Q6. 
  

The food we eat contains carbohydrates, lipids and proteins. 

* People with cystic fibrosis require a higher energy diet than people without cystic fibrosis. 
They are also more likely to develop problems in the pancreas. 

Men with cystic fibrosis are less likely to be able to release sperm. 

Discuss why a person with cystic fibrosis could have these symptoms. 

(6) 

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

 .............................................................................................................................................  
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 .............................................................................................................................................  
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 (Total for question = 6 marks) 
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 Q7. 
  

Cystic fibrosis is a condition that affects breathing. 

Explain why cystic fibrosis affects the rate of oxygen uptake in the lungs. 

(3) 

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

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

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

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

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

 .............................................................................................................................................  
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 .............................................................................................................................................  
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(Total for question = 3 marks) 
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Q8. 
  

Mutations in genetic material such as DNA often result in the formation of new alleles. 

More than 1500 mutations have been found for the gene that codes for the production of the 
CFTR channel protein. 

Some of these mutations cause cystic fibrosis by affecting the production or functioning of 
the CFTR channel protein. 

If the functioning of the CFTR channel protein is impaired, thicker mucus is produced in the 
lungs. 

Explain why thicker mucus is produced if the functioning of the CFTR channel protein is 
impaired. 

(2) 

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

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q9. 
  

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 . 

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. 

A gene mutation can be a change in a single base in the 

(1) 
   A    DNA that codes for a different amino acid 
   B    DNA that codes for a different monosaccharide 
   C    RNA that codes for a different amino acid 
   D    RNA that codes for a different monosaccharide 

(Total for question = 1 mark) 
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Q10. 
  

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 . 

Cystic fibrosis can be caused by a number of different mutations in the CFTR gene. 

(i)  A gene contains a number of base pairs. Of the base pairs in this gene, 50% are adenine 
and thymine. 

Q = the number of base pairs in this gene. 
Which of the following shows the total number of hydrogen bonds (H bonds) present in 
this gene? 

(1) 
   A    2.0 × Q 
   B    2.5 × Q 
   C    4.0 × Q 
   D    5.0 × Q 

 
(ii)  Explain why different mutations in the CFTR gene can lead to differences in the 

severity of the symptoms of cystic fibrosis. 
(2) 

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

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

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

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

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

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

  

(Total for question = 3 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 . 

The graph shows the mean mass of newborn babies with cystic fibrosis and of newborn 
babies without cystic fibrosis. 

 

(i)  How many of the following statements are correct? 

 

•  male babies always have a larger birth weight compared to female babies 

•  there is a significant difference between the birth weight for males and females born 
with cystic fibrosis 

•  on average female babies born with cystic fibrosis have a birth weight 260g less than 
the national average  

(1) 
   A    none 
   B    one 
   C    two 
   D    three 
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(ii)  Doctors give dietary supplements and digestive enzymes to children with cystic fibrosis. 

Dietary supplements include carbohydrates, proteins and lipids, as well as vitamin and 
mineral supplements. 
Explain why these children would be given dietary supplements and digestive enzymes. 

(5) 

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q12. 
  

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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 Q13. 
  

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 . 

Cystic fibrosis is inherited as a recessive condition. It is caused by a mutation in the CFTR 
gene. 

The CFTR gene codes for 

(1) 
   A    a carrier protein 
   B    a channel protein 
   C    an enzyme 
   D    a glycoprotein 

 
  

(Total for question = 1 mark) 
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Q14. 
  

*Genetic testing can be used to identify individuals who have genetic disorders such as 
Batten disease. 

The table shows examples of some types of genetic screening and examples of where they 
may be used. 

 

Assess the advantages and disadvantages of these types of screening for genetic disorders. 

(6) 
 .............................................................................................................................................  
 .............................................................................................................................................  
 .............................................................................................................................................  
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 (Total for question = 6 marks) 
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Q15. 
  

Tay-Sachs disease is a genetic disorder. 

(a)   A couple without Tay-Sachs disease are expecting their second child. Their first child 
died from the disease. 

Use a genetic diagram to determine the probability of their second child having 
Tay-Sachs disease. 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

(b)   Tay-Sachs disease can be detected during pregnancy. 

Name the prenatal test that could be used to detect Tay-Sachs disease at 11 weeks of 
pregnancy. 

(1) 

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

(c)   Explain why this couple may choose not to have this test. 

(3) 

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q16. 
  

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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 Q17. 
  

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 . 

Batten disease is a rare, inherited disorder of the nervous system. It usually begins in 
childhood. It is a recessive disorder. 

(i)  Parents without Batten disease have a child with Batten disease. 

Which of the following describes the genotype of the parents? 
(1) 

   A    bb and Bb 
   B    Bb and Bb 
   C    BB and BB 
   D    BB and bb 

 
(ii)  Draw a genetic diagram to show the probability of their future children developing Batten 
disease. 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 3 marks) 
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Q18. 
  

Batten disease is a rare, inherited disorder of the nervous system. It usually begins in  
childhood. It is a recessive disorder. 

Explain what is meant by an inherited recessive disorder. 

(2) 

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

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

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

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

  

(Total for question = 2 marks) 
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Q19. 
  

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 phenotype of organisms is affected by their genotype. 

Cattle have different patterns and colours in their coats as a result of their genotype. 

The image shows the genotype and phenotype of three offspring from the same parents. 

 

(i)  Name the type of inheritance shown in this example. 

(1) 

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

(ii)  What is the probability of the next offspring of the same parents being roan? 

(1) 
   A    25% 
   B    50% 
   C    75% 
   D    100% 

 
  

(Total for question = 2 marks) 
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Q20. 
  

Alkaptonuria is a rare condition where the body cannot break down the amino acids 
phenylalanine and tyrosine. 

The pedigree diagram shows part of a family tree in which alkaptonuria is an inherited 
condition. 

 

(i)  State and justify whether alkaptonuria is caused by a recessive or a dominant allele. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Individual 12 is pregnant and wants to know if her baby has alkaptonuria. 

State and justify a suitable method of collecting cells for prenatal testing. 
(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q21. 
  
Lettuce plants usually grow upright. This is the 'upright' phenotype. 

In one variety of lettuce the stem of the lettuce grows along the ground. This is the 'weary' 
phenotype. 

These two phenotypes are shown in the diagram. 

 

Inheritance of the weary phenotype has been investigated. 

Scientists crossed weary lettuce plants with upright lettuce plants.  
The F1 generation produced from this cross were all upright. 

In the second cross, two of the F1 lettuce plants were crossed with each other to  
produce the F2 generation. 

The phenotypes of the F2 generation and the results of a statistical test are shown  
in the table. 

 

 

Justify the conclusion that the weary phenotype was inherited as a recessive trait. 

(3) 

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

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

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

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

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

(Total for question = 3 marks) 
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 Q22. 
  

The phenotype of organisms is affected by genotype. 

Chestnut horses are homozygous for the allele HC. White horses are homozygous for the 
allele HW. 

If a chestnut horse is mated with a white horse, the offspring will be palomino. 

Palomino horses have coats with a colour intermediate between chestnut and white. 

 

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

(2) 

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

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

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

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

(ii)  Explain why the offspring have the palomino coat colour. 

(3) 

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

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

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

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

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

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

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

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

 (Total for question = 5 marks) 
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