
REPRODUCTION 

Q1. 
Figure 1 shows a human body cell. 

Figure 1 

  

(a)     Which part in Figure 1 contains chromosomes? 

Tick one box. 
  

A 
 

  B 
 

  C 
 

(1) 

(b)     Humans have pairs of chromosomes in their body cells. 

Draw one line from each type of cell to the number of chromosomes it contains. 
  

Type of cell   
Number of 

Chromosomes 

  

    10 

      

Human body cell   23 

      

    46 

      

Sperm cell   60 

      

    92 

(2) 

(c)     Humans have two different sex chromosomes, X and Y. 

Figure 2 shows the inheritance of sex in humans. 

Figure 2 



  

Circle a part of Figure 2 that shows an egg cell. 

(1) 

(d)     Give the genotype of male offspring. 

___________________________________________________________________ 

(1) 

(e)     A man and a woman have two sons. The woman is pregnant with a third child. 

What is the chance that this child will also be a boy? 
  

Tick one box.   

    0% 
 

  25% 
 

  50% 
 

100% 
 

(1) 

(Total 6 marks) 

Q2. 
Our understanding of genetics and inheritance has improved due to the work of many 
scientists. 

(a)     Draw one line from each scientist to the description of their significant work. 
  

Scientist   
Description of significant 

work 

    

Carried out breeding 
experiments 
on pea plants. 

Charles Darwin     

    
Wrote 'On the origin of 
species'. 

Alfred Russel 
Wallance     

    Worked on plant defence 



systems. 

Gregor Mendel     

    
Worked on warning 
colouration in animals. 

(3) 

(b)     In the mid-20th century the structure of DNA was discovered. 

What is a section of DNA which codes for one specific protein called? 

___________________________________________________________________ 

(1) 

(c)     Figure 1 shows one strand of DNA. 

The strand has a sequence of bases (A, C, G and T). 

Figure 1 

  

How many amino acids does the strand of DNA in Figure 1 code for? 
  

Tick one box.   

2 
 

3 
 

4 
 

6 
 

(1) 

(d)     Mutations of DNA cause some inherited disorders. 

One inherited disorder is cystic fibrosis (CF). 

A recessive allele causes CF. 

Complete the genetic diagram in Figure 2. 

•        Identify any children with CF. 

•        Give the probability of any children having CF. 

Each parent does not have CF. 

The following symbols have been used: 

D = dominant allele for not having CF 

d = recessive allele for having CF 



Figure 2 

  

Probability of a child with CF = _____________________ 

(3) 

(e)     What is the genotype of the mother shown in Figure 2? 
  

Tick one box.   

Heterozygous 
 

Homozygous dominant 
 

Homozygous recessive 
 

(1) 

(Total 9 marks) 

Q3. 
Figure 1 shows an image of a small section of DNA. 

Figure 2 shows the structure of a small section of DNA. 

           Figure 1                                                              Figure 2 
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(a)     What is Part B? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     In Figure 1 the structure of DNA shows four different bases. 



There are four different bases and they always pair up in the same pairs. 

Which bases pair up together? 

___________________________________________________________________ 

(1) 

(c)     Syndrome H is an inherited condition. 

People with syndrome H do not produce the enzyme IDUA. 

Figure 3 shows part of the gene coding for the enzyme IDUA. 

Figure 3 

  

Strand K shows a mutation in the DNA which has caused syndrome H. 

The enzyme IDUA helps to break down a carbohydrate in the human body. 

The enzyme IDUA produced from Strand K will not work. 

Explain how the mutation could cause the enzyme not to work. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(5) 

(d)     A recessive allele causes syndrome H. 

A heterozygous woman and a homozygous recessive man want to have a child. 

Draw a Punnett square diagram to determine the probability of the child having 
syndrome H. 

Identify any children with syndrome H. 

Use the following symbols: 



A = dominant allele 

a = recessive allele 

Probability = ___________________ % 

(5) 

(Total 12 marks) 

Q4. 
In humans, hair colour is an inherited characteristic. 

Red hair is caused by a recessive allele. 

(a)     When does a recessive allele control the development of a characteristic? 
  

Tick (✔) one box.   

When the allele is present on only one of the 
chromosomes.  

When the dominant allele is not present. 
 

When the allele is inherited from the female parent. 
 

(1) 

(b)     Figure 1 shows the inheritance of hair colour in one family. 

  

(i)      Brown hair is caused by a dominant allele, B. 

Red hair is caused by the recessive allele, b. 

What combination of alleles does person 1 have? 
  

Tick (✔) one box.   

BB 
 

Bb 
 

bb 
 

(1) 

(ii)     Person 3 married a woman with brown hair. 



Figure 2 shows how hair colour could be inherited by their children. 

Figure 2 

  

Complete Figure 2 to show the combination of alleles that the children would 
inherit. 
One has been done for you. 

(2) 

(iii)     What is the probability that one of the children would have red hair? 
  

Tick (✔) one box.   

1 in 2 
 

1 in 3 
 

1 in 4 
 

(1) 

(Total 5 marks) 

Q5. 
(a)     Which organ of the human body produces egg cells? 

Draw a ring around the correct answer. 

liver                      ovary                      testis 

(1) 

(b)     An egg joins with a sperm and develops into an embryo. 

How many chromosomes are there in each cell of a human embryo? 

Draw a ring around the correct answer. 

23                      46                      48 

(1) 

(c)     Some women find it difficult to have a baby. A doctor may suggest that these 
women should use In Vitro Fertilisation (IVF) to help them have a baby. 



Table 1 shows how successful IVF was for women of different ages at one clinic. 

Table 1 
  

Age of 
women in 
years 

Percentage of 
women who had a 

baby 

   <35 35 

   35–37 31 

   38–39 25 

   40–42 32 

   43–44   7 

   >44   0 

(i)     A student thought that the result for women aged 40–42 was anomalous. 

Suggest why the student thought this result was anomalous. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Describe the general trend in the results in Table 1. 

You should ignore the anomalous result. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(d)     Some babies are born with a faulty chromosome. 

Scientists investigated whether the chance of having a baby with a faulty 
chromosome is also related to the age of the woman. 

Table 2 shows the scientists’ results. 

Table 2 
  

Age of 
women in 
years 

Number of women per 1000 
who had a baby with a faulty 

chromosome 

   25   2.0 

   30   2.6 

   35   6.1 

   40 19.6 

   45 66.0 



(i)      A 45-year-old woman is more likely than a 25-year-old woman to have a baby 
with a faulty chromosome. 

How many times more likely? 

______________________________________________________________ 

______________________________________________________________ 

Answer = _____________________ times 

(2) 

(ii)     Suggest two reasons why many fertility clinics will not accept women over 40 
years of age for IVF treatment. 

Use information from Table 1 and Table 2 in your answer. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 8 marks) 

Q6. 
The diagram below shows the production of human sperm cells. 

  

(a)     Name the organ where the processes shown in the diagram above take place. 

______________________________ 

(1) 

(b)     (i)      Not every cell in the diagram above contains the same amount of DNA. 

Cell A contains 6.6 picograms of DNA (1 picogram = 10-12 grams). 

How much DNA is there in each of the following cells? 



Cell B _____________ picograms 

Cell C _____________ picograms 

Cell E _____________ picograms 

(2) 

(ii)     How much DNA would there be in a fertilised egg cell? 

_____________________ picograms 

(1) 

(iii)     A fertilised egg cell divides many times to form an embryo. 

Name this type of cell division. 

______________________________ 

(1) 

(c)     After a baby is born, stem cells may be collected from the umbilical cord. These can 
be frozen and stored for possible use in the future. 

(i)      What are stem cells? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Suggest why it is ethically more acceptable to take stem cells from an 
umbilical cord instead of using stem cells from a 4-day-old embryo produced 
by In Vitro Fertilisation (IVF). 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iii)     Stem cells taken from a child’s umbilical cord could be used to treat a 
condition later in that child’s life. 

Give one advantage of using the child’s own umbilical cord stem cells instead 
of using stem cells donated from another person. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iv)     Why would it not be possible to treat a genetic disorder in a child using his 
own umbilical cord stem cells? 

______________________________________________________________ 

______________________________________________________________ 



(1) 

(Total 10 marks) 

Q7. 
Polydactyly is an inherited condition caused by a dominant allele. 

(a)     The figure below shows the hand of a man with polydactyly. The man has an extra 
finger on each hand. 

The man’s mother also has polydactyly but his father does not. 
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(i)     The man is heterozygous for polydactyly. 

Explain how the information given above shows that the man is heterozygous 
for polydactyly. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(ii)     The man marries a woman who does not have polydactyly. 

What is the probability that their first child will have polydactyly? 

______________________________________________________________ 

(1) 

(b)     The man has red hair. His sister has brown hair. 

Both of their parents have brown hair. 

Brown hair is caused by the dominant allele, B. 



Red hair is caused by a recessive allele, b. 

Complete the genetic diagram below to show how the man’s parents were able to 
have some children with red hair and some with brown hair. 

  

  Father Mother 

Parental phenotypes _________________ _________________ 

Parental Genotypes _________________ _________________ 

Gametes ________  ________ ________  ________ 

Offspring genotypes: _____________________________________________ 

Offspring phenotypes: ____________________________________________ 

(5) 

(Total 9 marks) 

Q8. 
Figure 1 shows the stages in the transmission of the malaria parasite by mosquitoes to 
humans. 

Figure 1 



  

(a)     Where in the mosquito does Stage 2 happen? 

Draw a ring around the correct answer. 
  

brain 
salivary 
glands 

stomach 

(1) 

(b)     What is Organ A in the human? 

Draw a ring around the correct answer. 
  

liver pancreas 
small 

intestine 

(1) 

(c)     What happens in the human at Stages 5 and 6? 

___________________________________________________________________ 



___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(d)     Sickle-cell anaemia is an inherited disease caused by a mutation in the 
haemoglobin gene. 

(i)      Genes are small pieces of DNA. The DNA in a gene consists of a 
sequence of bases. 

Figure 2 shows part of the base sequence in the DNA of a normal 
haemoglobin gene and the same section in the sickle-cell gene. A, C, G and T 
represent the different bases. 

Figure 2 
  

Normal gene  GGACTCCTC 

Sickle-cell 
gene 

 GGACACCTC 

Describe how the mutation causes a change in the shape of the haemoglobin 
protein molecule. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(4) 



(ii)     Sickle-cell anaemia is caused by a recessive allele, a. The normal 
haemoglobin allele is dominant, A. 

Use a genetic diagram to find the probability that two heterozygous parents 
will produce a child who is homozygous for sickle-cell anaemia. 

  

  

  

  

  

  

  

  

Probability = _______________ 

(4) 

(iii)    What is the benefit of the heterozygous genotype in areas where malaria 
is common? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 15 marks) 

Q9. 
(a)     A healthy diet should be balanced. 

What is meant by a balanced diet? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     Cholesterol has important functions in the body.  
Some cholesterol is produced by the liver. 
Cholesterol is needed in the body to make the hormone oestrogen. 

(i)      Name the organ in the body which produces oestrogen. 

______________________________________________________________ 

(1) 

(ii)     What effect does oestrogen have on the female reproductive cycle? 



______________________________________________________________ 

______________________________________________________________ 

(1) 

(iii)    Oestrogen is a naturally occurring steroid hormone. 

Give one artificial use of a steroid hormone in the body. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(c)     The graph below shows the effect of the mass of cholesterol in the diet on: 

•        the concentration of cholesterol in the blood 

•        the mass of cholesterol produced by the liver. 

  

Describe the effect of increasing the mass of cholesterol in the diet on the mass of 
cholesterol produced by the liver. 

To gain full marks you should include data from the graph in your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 



(d)     Large amounts of cholesterol in the diet switch off the production of an enzyme 
called reductase, in the liver. 

An increase of the enzyme reductase increases the production of cholesterol by the 
liver. 

(i)      Which part of a liver cell is responsible for controlling the production of 
reductase? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     High blood cholesterol concentrations increase the likelihood of heart and 
circulatory diseases. 

Doctors can prescribe statins to control the concentration of cholesterol in the 
blood. 

Suggest how statins work. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 9 marks) 

Q10. 
Genetic disorder E is a condition caused by a change in the chromosomes. 

(a)     Figure 1 shows the chromosomes from one cell of a person with genetic disorder 
E. 

  



(i)      How do you know this person is female? 

Use information from Figure 1. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Describe how the chromosomes shown in Figure 1 are different from the 
chromosomes from a person who does not have genetic disorder E. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     As a woman gets older, the chance of her having a baby with genetic disorder E 
increases. 

Figure 2 shows this. 

  

(i)      The chance of a 35-year-old woman having a baby with genetic disorder E is 2 
per 1000 births. 

What is the chance of a 40-year-old woman having a baby with genetic 
disorder E? 



_____________ per 1000 births 

(1) 

(ii)     A 40-year-old woman is more likely than a 35-year-old woman to have a baby 
with genetic disorder E. 

How many times more likely? 

_____________________ times 

(1) 

(c)     A 41-year-old woman wants to have a baby. A 41-year-old woman has an increased 
chance of having a baby with genetic disorder E. 

Doctors can screen embryos for genetic disorder E. 

The table gives some information about two methods of embryo screening. 
  

Method 1 Method 2 

1. The woman is given hormones to 
    cause the release of a few eggs. 
    The eggs are taken from her body 
    in a minor operation. 
    The eggs are fertilised in a glass 
    dish. 

1. The woman gets pregnant in the 
    normal way. 

2. One cell is taken from each embryo 
    when the embryo is 3 days old. 

2. Cells are taken when the embryo is 
    10 weeks old. 

3. Cells are screened for genetic 
    disorder E. 

3. Cells are screened for genetic 
    disorder E. 

4. An unaffected embryo is placed in 
    the woman’s uterus. 
    Embryos that are not used are 
    destroyed or used in medical 
    research. 

4. An unaffected fetus is allowed to 
    develop. 
    If the fetus has genetic disorder 
    E, the woman can choose to have 
    an abortion. 

5. This method costs about £6000. 5. This method costs about £600. 

Use information from the table to give two advantages and one disadvantage of 
Method 1 compared with Method 2 for detecting genetic disorder E. 

Advantages of Method 1: 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

Disadvantage of Method 1: 

___________________________________________________________________ 

___________________________________________________________________ 



(3) 

(Total 8 marks) 

Q11. 
DNA is the genetic material of human cells. 

Figure 1 shows the structure of part of a DNA molecule. 

  

(a)     (i)      Describe where DNA is found in a human cell. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     When a cell divides by mitosis the new cells are genetically identical. 

What causes the cells to be genetically identical? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     Many genes have different forms called alleles. 

(i)      A person has polydactyly (extra fingers or toes). Polydactyly is caused by a 
dominant allele. 
What is the smallest number of copies of the dominant allele for polydactyly 
that could be found in a body cell of this person? 

______________ 

(1) 

(ii)     Another person has cystic fibrosis. Cystic fibrosis (CF) is caused by a 
recessive allele. 
How many copies of the recessive CF allele are there in a body cell of this 
person? 

______________ 



(1) 

(c)     A burglar broke into a house. The burglar cut his hand on some broken glass. 
Scientists extracted DNA from the blood on the broken glass. 

The scientists analysed the DNA from the glass and DNA from three suspects, A, B 
and C. The scientists used a method called DNA fingerprinting. 

Figure 2 shows the scientists’ results. 

  

Which suspect, A, B or C, is most likely to have been the burglar? 

Tick ( ) one box. 
  

A 

 

B 

 

C 

 

(1) 

(Total 6 marks) 

Q12. 
In 1866, Gregor Mendel published the results of his investigations into inheritance in 
garden pea plants. 

The diagram below shows the results Mendel obtained in one investigation with 
purple-flowered and white-flowered pea plants. 



  

(a)     (i)      Calculate the ratio of purple-flowered plants to white-flowered plants in the F2 
generation. 

Ratio of purple : white = ________________________ 

(1) 

(ii)     There was a total of 929 plants in the F2 generation. 

Mendel thought that the production of a large number of offspring plants 
improved the investigation. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     (i)      Some of the plants in the diagram are homozygous for flower colour and 
some are heterozygous. 

Complete the table to show whether each of the plants is homozygous or 
heterozygous. For each plant, tick ( ) one box. 

  

 Homozygous Heterozygous 

Purple-flowered plant in the P 
generation 

  

White-flowered plant in the P generation   

Purple-flowered plant in the F1 
generation 

  



(2) 

(ii)     Draw a genetic diagram to show how self-pollination of the F1 purple-flowered 
plants produced mainly purple-flowered offspring in the F2 generation together 
with some white-flowered offspring. 

Use the following symbols: 

N = allele for purple flower colour 
n = allele for white flower colour 

(3) 

(c)     When Mendel published his work on genetics, other scientists at the time did not 
realise how important it was. 

Suggest two reasons why. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 10 marks) 

Q13. 
Some genetic disorders are caused by alleles inherited from the parents. 

(a)     What are alleles? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Describe how embryos can be screened for the alleles that cause genetic disorders. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 



(c)     Polydactyly is a genetic disorder that leads to extra fingers or toes. 

Polydactyly is caused by a dominant allele, D. 

The photograph shows the hand of a person with polydactyly. 

  

© Adem Demir/Hemera. 

A man has polydactyly. His wife does not have polydactyly. 

This couple‘s children have a 50% chance of having polydactyly. 

Draw a genetic diagram to explain why. 

  

  

  

  

  

  

  

  

  

(3) 

(d)     Cystic fibrosis is another genetic disorder. It is caused by a recessive allele. 

The diagram shows the inheritance of cystic fibrosis in one family. 



  

Woman 5 is pregnant with her fourth child. 

What is the probability that this child will have cystic fibrosis? 

Draw a genetic diagram to explain your answer. 

Use the following symbols. 

    N = allele for normal health 
    n = allele for cystic fibrosis 

  

  

  

  

  

  

  

  

  

(4) 

(Total 12 marks) 

Q14. 
The diagram shows part of a DNA molecule. 



  

(a)     (i)      In which part of an animal cell is DNA found? 

______________________________________________________________ 

(1) 

(ii)     Complete the following sentence. 

The letters A, C, G and T in the diagram represent four different compounds 

called __________________________ . 

(1) 

(iii)    One strand of the DNA, in the section labelled X, contains the following 
sequence of these compounds: 

T  A  T  G  G  G  T  C  T  T  C  G 

How many amino acids would this section of the DNA code for?      

(1) 

(iv)     The section of DNA described in part (a) (iii) is a small part of a gene. 

The sequence of compounds A, C, G and T in the gene is important. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     Read the following information about genetic engineering. 

The caterpillar of the European Corn Borer moth feeds on the fruits of maize (sweet 
corn). There is a chemical called Bt-toxin which is poisonous to the corn borer 
caterpillar but not to humans. 

Scientists carried out the following steps. 



1.       The Scientists made a bacterial plasmid to which they added two genes: 
 •      Bt gene, which coded for production of the Bt-toxin 
 •      kanr gene, which coded for resistance to an antibiotic called kanamycin. 

2.      They used this plasmid to produce genetically modified bacteria which could 
invade plant cells. 

3.      They mixed these genetically modified bacteria with pieces cut from maize 
leaves. 

4.      They placed the pieces of maize leaf on agar jelly in a Petri dish. The agar jelly 
contained the antibiotic, kanamycin. The kanamycin killed most of the pieces 
of maize leaf, but a few survived. 

5.      They took some cells from the surviving pieces of maize leaf and grew them in 
tissue culture. 

The result was maize plants that now contained the Bt gene, as well as the kanr 
gene, in all of their cells. 

(i)      What is a plasmid (Step 1)? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Why did the scientists add kanamycin to the agar jelly (Step 4)? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(iii)    The scientists grew each Bt-maize plant from a single cell which contained the 
Bt gene. 

Explain why all the cells in the Bt-maize plant contained the Bt gene. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(iv)     Kanamycin is an antibiotic. 

Some scientists are concerned that the gene for kanamycin resistance has 
been put into maize. 



Suggest why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 13 marks) 

Q15. 
CRAM is an inherited condition which causes muscle breakdown. 

The breakdown products enter the urine, making it dark-coloured. 

The diagram below shows the inheritance of CRAM in one family. 

  

CRAM is caused by a recessive allele, n. 

The allele for normal health is N. 

(a)     (i)      What is an allele? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     What does recessive mean? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iii)    Give evidence from the diagram that CRAM is caused by a recessive allele. 

______________________________________________________________ 



______________________________________________________________ 

(1) 

(b)     (i)      Person 2 is homozygous for CRAM. 

What does homozygous mean? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     None of person 2’s children have CRAM. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(c)     Persons 7 and 8 want to have another child. 

(i)      What is the probability that this child will have CRAM? 

Draw a genetic diagram to explain your answer. 

Probability = _____________________________ 

(4) 

(ii)     To avoid having another child with CRAM, persons 7 and 8 may decide to use 
embryo screening. 

Two ways of doing this are: 

•        PGD (pre-implantation genetic diagnosis) 

•        CVS (chorionic villus sampling). 

PGD involves IVF (in vitro fertilisation) of a few eggs, then taking a cell from 
each embryo when it is 3 days old. 

The image below shows how the cell is removed. 

  



                    © Rtimages/iStock/Thinkstock 

The DNA in the cell can then be tested. An unaffected embryo can be 
implanted in the woman’s uterus. The possibility of a false positive result is 
around 1 in 6. The procedure costs about £6000. Affected embryos would be 
discarded. Extra unaffected embryos might be frozen and kept for later 
implantation. Alternatively, the extra embryos might be used in scientific 
research. 

CVS involves taking a sample of blood from the placenta a few weeks into 
pregnancy. DNA from white blood cells can then be tested. 
If an affected embryo is detected, the parents then have to decide whether to 
terminate the pregnancy or allow it to continue. 

CVS has a 1 percent chance of giving an incorrect result and a 0.9 percent 
chance of causing a miscarriage. CVS costs about £600. 

Evaluate the benefits of these two methods of embryo screening. 
You should include a conclusion to your evaluation. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(5) 

(Total 15 marks) 

Q16. 
The diagram below shows a cell. 



  

(a)     Draw a ring around the correct answer to complete each sentence. 
  

(i) In the nucleus of a cell, genes are part of 

chromosomes. 

membranes. 

receptors. 

(1) 

(ii) Different genes control different 

characteristics 

gametes 

nuclei 

of an organism. 

(1) 

(iii)    Studying the similarities and differences between organisms allows us to 
  

classify 

clone 

grow 

the organisms. 

(1) 

(b)     Complete the following sentence. 

Living things can be grouped into animals, microorganisms and ___________ . 

(1) 

(Total 4 marks) 

Q17. 
Most cows produce milk with a fat content of 3.4%. 

Cow S produces milk with a fat content of 1.2%. 

Only cow S has the gene to produce this low-fat milk. 

(a)     A farmer plans to develop more cows like cow S. 

The diagram below shows how the farmer plans to do this. 



  

Cow S © GlobalP/iStock/Thinkstock, Bull © Fuse/Thinkstock, Whitish cow © Eric Isselee/iStock/Thinkstock, 
Brown cow © DC Productions/Photodisc/Thinkstock, Holstein cow(1) © GlobalP/iStock/Thinkstock, 
Holstein cow(2) © GlobalP/iStock/Thinkstock, Calf © Eric Isselee/iStock/Thinkstock.  

(i)      An egg cell from cow S is fertilised by a sperm cell from a bull. This is part of 
sexual reproduction. 

What is the scientific name for sex cells such as egg cells and sperm cells? 

______________________________________________________________ 

(1) 

(ii)     After fertilisation, cells are taken from the original embryo. 

These cells develop into new embryos. 

Which part of the host mother’s body should each new embryo be put into? 

______________________________________________________________ 

(1) 

(b)     (i)      The calves born to all of the host mothers are genetically identical to each 
other. 

Draw a ring around the correct answer to complete the sentence. 

The calves are genetically identical to each other because 
  

they 

are formed from the same original embryo. 

have the same host mother. 

have the same two parents. 

(1) 



(ii)     What term is used to describe the method of producing calves shown in the 
diagram in part (a)? 

Tick (✓) one box. 

Adult cell cloning 
 

Embryo transplantation 
 

Genetic modification 
 

(iii)    Why are the calves born to the host mothers not genetically identical to cow 
S? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 5 marks) 

Q18. 
Read the information. 

  

Insects can be both useful and harmful to crop plants. 
Insects such as bees pollinate the flowers of some crop plants. Pollination is needed for 
successful sexual reproduction of crop plants. 
Some insects eat crops and other insects eat the insects that eat crops. 
 
Corn borers are insects that eat maize plants. 
A toxin produced by the bacterium Bacillus thuringiensis kills insects. 
Scientists grow Bacillus thuringiensis in large containers. The toxin is collected from the 
containers and is sprayed over maize crops to kill corn borers. 
 
A company has developed genetically modified (GM) maize plants. GM maize plants 
contain a gene from Bacillus thuringiensis. This gene changes the GM maize plants so 
that they produce the toxin. 

(a)     Describe how scientists can transfer the gene from Bacillus thuringiensis to maize 
plants. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 



(b)     Would you advise farmers to grow GM maize plants? 

Justify your answer by giving advantages and disadvantages of growing GM maize 
plants. 

Use the information from the box and your own knowledge to help you. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 7 marks) 

Q19. 
In sexual reproduction, an egg fuses with a sperm. 

(a)     (i)      Draw a ring around the correct answer to complete the sentence. 
  

An egg and a sperm fuse together in the process of 

cloning. 

fertilisation. 

mitosis. 

(1) 

(ii)     Egg cells and sperm cells each contain the structures given in the box. 
  

chromosome gene nucleus 

List these three structures in size order, starting with the smallest. 

1 ____________________________________________________ (smallest) 

2. ____________________________________________________________ 

3 _____________________________________________________ (largest) 



(2) 

(iii)     The egg and the sperm contain genetic material. 

Draw a ring around the correct answer to complete the sentence. 
  

The genetic material is made of 

carbohydrate. 

DNA. 

protein. 

(1) 

(b)     The diagram below shows the inheritance of X and Y chromosomes. 

  

(i)      Draw a tick ( ) on the part of the diagram that shows a sperm cell. 

(1) 

(ii)     What is the chance of having a female child? 

Give the reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 7 marks) 

Q20. 
Phenylketonuria (PKU) is an inherited condition. PKU makes people ill. 

(a)     PKU is caused by a recessive allele. 

(i)      What is an allele? 

______________________________________________________________ 

______________________________________________________________ 

(1) 



(ii)     What is meant by recessive? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     The diagram below shows the inheritance of PKU in one family. 

  

(i)      Give one piece of evidence from the diagram that PKU is caused by a 
recessive allele. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Persons 6 and 7 are planning to have another child.  
Use a genetic diagram to find the probability that the new child will have PKU. 

Use the following symbols in your answer: 

N = the dominant allele for not having PKU 

n = the recessive allele for PKU. 

Probability = _________________________ 

(4) 

(c)     Persons 6 and 7 wish to avoid having another child with PKU. 

A genetic counsellor advises that they could produce several embryos by IVF 
treatment. 

(i)      During IVF treatment, each fertilised egg cell forms an embryo by cell division. 

Name this type of cell division. 

______________________________________________________________ 

(1) 

(ii)     An embryo screening technique could be used to find the genotype of each 
embryo. 

An unaffected embryo could then be placed in person 7’s uterus. 

The screening technique is carried out on a cell from an embryo after just 
three cell divisions of the fertilised egg. 



How many cells will there be in an embryo after the fertilised egg has 

divided three times?   

(1) 

(iii)     During embryo screening, a technician tests the genetic material of the 
embryo to find out which alleles are present. 

The genetic material is made up of large molecules of a chemical substance. 

Name this chemical substance. 

______________________________________________________________ 

(1) 

(d)     Some people have ethical objections to embryo screening. 

(i)      Give one ethical objection to embryo screening. 

______________________________________________________________ 

(1) 

(ii)     Give one reason in favour of embryo screening. 

______________________________________________________________ 

(1) 

(Total 12 marks) 

Q21. 
When humans reproduce, chromosomes and genes are passed on to the next generation. 

In each of the following questions, draw a ring around the correct answer to complete the 
sentence. 

  
 

    cellulose. 

  
 

(a) A gene is a small section of DNA. 

  
 

    protein. 

(1) 

  
 

    X  and  X. 

  
 

(b) The sex chromosomes in the human male are X  and  Y. 

  
 

    Y  and  Y. 

(1) 

  
 

    23 chromosomes. 

  
 

(c)     (i) Most human body cells contain 46 chromosomes. 

  
 

    92 chromosomes. 

(1) 



(ii)     The number of chromosomes in a human gamete (sex cell) 
  

  
 

  the same number as   

  
 

is half the number in body cells. 

  
 

  twice the number   

(1) 

  
 

    fertilisation. 

  
 

(d) Gametes are produced by meiosis. 

  
 

    mitosis. 

(1) 

(Total 5 marks) 

Q22. 
In each question, draw a ring around the correct answer to complete the sentence. 

(a)     Our understanding of how genes are inherited is mostly because of 
  

  
 

  Darwin. 

  
 

the work of Lamarck. 

  
 

  Mendel. 

(1) 

(b)     A scientist investigated inheritance in pea plants. 

The scientist crossed tall pea plants with short pea plants. Diagram 1 shows the 
results. 

Diagram 1 



  

Some tall offspring      Some short 
offspring 

In the rest of this question, the following symbols are used to represent alleles. 

T = allele for tall 
 t = allele for short 

(i)      The 1st cross in Diagram 1 produced 120 offspring. All of these offspring were 
tall. 

  

  
 

  TT. 

  
 

This shows that plant 1 contained the alleles Tt. 

  
 

  tt. 

(1) 

  
 

    a dominant allele. 

  
 

(ii) Plant 3 is tall because of the environment. 



  
 

    a recessive allele. 

(1) 

(c)     Diagram 2 gives more information about the cross between plant 3 and plant 4. 

Diagram 2 

  

This cross produced some tall offspring and some short offspring. 
  

  
 

  1:1. 

  
 

The ratio of tall to short offspring in Diagram 2 is 2:1. 

  
 

  3:1. 

(1) 

(d)     Two short plants were crossed. This cross produced 100 offspring. 
  

  
 

  100 short plants. 

  
 

The expected offspring would be 50 tall plants and 50 short plants. 

  
 

  75 tall plants and 25 short plants. 

(1) 

(Total 5 marks) 

Q23. 
Diagram 1 shows a cell from the pancreas. 

Diagram 2 shows part of the cell seen under an electron microscope. 



  

Part A is where most of the reactions of aerobic respiration happen. 

(a)     (i)     Name part A. 

____________________ 

(1) 

(ii)     Complete the equation for aerobic respiration. 

glucose + oxygen  ____________ + ____________ (+ energy) 

(2) 

(iii)     Part A uses oxygen. 

Explain how oxygen passes from the blood to part A. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 



(3) 

(b)     The pancreas cell makes enzymes. 

Enzymes are proteins. 

Describe how the ribosomes and part A help the cell to make enzymes. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 9 marks) 

Q24. 
The diagram shows some of the cell divisions that occur during human reproduction. 

  

(a)     (i)      Name the type of cell division that produces cell D from cell B. 

______________________________________________________________ 

(1) 



(ii)     Which organ in the male body produces cell C from cell A?  

______________________________________________________________ 

(1) 

(b)     (i)      Cells A and B each contain 46 chromosomes. 

How many chromosomes would there be in the nucleus of cell C?       

(1) 

(ii)    Why is it important that cell C has this number of chromosomes? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 5 marks) 



 


