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Combined Science BIOLOGY FT 2022  

INHERITANCE,VARIATION & EVOLUTION Q&A 

Q1. 
The drawing shows some of the fossils found in the layers of rock in two cliffs. 

The two cliffs are on opposite sides of a large valley. 

Geologists think that the valley has been carved out by rivers, and that the order of rock 
layers has not changed. 

  

(a)     (i)      Which of the rock layers, A, B, C or D, is the oldest? _________________ 

(1) 

(ii)     Give the letters of two layers of rock on opposite sides of the valley that are 
the same age. 

_______________ and _______________ 

(1) 

(b)     How do fossils provide evidence for the theory of evolution? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 4 marks) 
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Q2. 
Sperm cells and egg cells carry genetic information. 

(a)  What is the name of the chemical that carries genetic information? 

___________________________________________________________________ 

(1) 

(b)  What are sperm cells and egg cells? 

Tick one box. 
  

Gametes 
 

Genes 
 

Homozygous 
 

Phenotype 
 

(1) 

(c)  Which process produces sperm cells? 

Tick one box. 
  

Fertilisation 
 

Homeostasis 
 

Meiosis 
 

Respiration 
 

(1) 

(d)  Mice have 40 chromosomes in each body cell. 

How many chromosomes will be in each sperm cell? 

Tick one box. 
  

10 
 

20 
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40 
 

80 
 

(1) 

A mouse will always have black fur if one or two black fur alleles are inherited. 

(e)  What word describes the black fur allele? 

Tick one box. 
  

Dominant 
 

Recessive 
 

Heterozygous 
 

Homozygous 
 

(1) 

Two black mice both have one black fur allele (B) and one brown fur allele (b). 

(f)  Complete the genetic diagram below to show the possible offspring of these mice. 
  

  Parent 1 

  B b 

Parent 2 

B BB Bb 

b   bb 

(1) 

(g)  On the diagram above draw a ring around one offspring with brown fur. 

(1) 

(h)  What is the chance of the offspring from the two black mice being brown? 

___________________________________________________________________ 

________________________________________________________________(1) 

(Total 8 marks) 
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Q3. 
The diagrams show one of the experiments performed by a scientist called Mendel. 

He bred sweet pea plants. 

  

In the sentences below, cross out the two lines which are wrong in each box. 

Mendel proposed that flower colour was controlled by inherited factors. 

The first generation plants show that the red factor is  

The second generation plants show that the white factor is  

We now call inherited factors  
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These factors are passed from generation to generation in  

The red-flowered sweet pea plants did not all grow to the same height. 

This was due to  factors. 

(Total 5 marks) 

Q4. 
Cystic fibrosis is an inherited disorder. 

Mr and Mrs Brown do not have cystic fibrosis but they have a child with cystic fibrosis. 

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

    carrier allele. 

(i) The allele for cystic fibrosis is a dominant allele. 

    recessive allele. 

(1) 

  

    carriers. 

(ii) Mr and Mrs Brown are both immune. 

    infected. 

(1) 

(b)     The diagram shows how the allele for cystic fibrosis can be inherited by Mr and Mrs 
Brown’s children. 

  

(i)     Give the number of one person in the diagram who has 
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cystic fibrosis.        

(1) 

(ii)     The chance that Mr and Mrs Brown's next child will have cystic fibrosis is 

______________________________________________________________ 

(1) 

(c)     A genetic counsellor describes to Mr and Mrs Brown one way of screening embryos 
for cystic fibrosis. 

•  Some eggs are collected from Mrs Brown. 

•  The eggs are then fertilised in a dish. 

•  Several embryos may start to develop. 

The photograph shows how doctors take one cell from each embryo when it is only 
3 days old. 

  

    ©Pascal Goetgheluck/Science Photo Library 

•  The DNA in the cell from each embryo is tested for cystic fibrosis. 

•  Doctors select one embryo that is unaffected and place it in Mrs Brown’s uterus. 

•  The embryo then develops into a baby. 

Use the information to suggest one advantage and one disadvantage of screening 
embryos in this way. 

Advantage __________________________________________________________ 

___________________________________________________________________ 

Disadvantage _______________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 6 marks) 
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Q5. 
When scientists look at dividing cells under a microscope, they can see strands that 
contain a chemical called DNA. 

A photograph of these strands can be cut up and re-arranged. 

The diagram shows an arrangement of the strands from a human cell. 

  

(a)     What name is given to the strands containing DNA shown in the diagram? 

Draw a ring around one answer. 
  

alleles chromosomes genes 

(1) 

(b)     Look carefully at the diagram. 

(i)     The cell was taken from a man and not from a woman. 

How can you tell? 

______________________________________________________________ 

(1) 

(ii)     What evidence is there that the strands are from a body cell, and not from a 
gamete? 

Tick ( ) one box. 

The strands are arranged in order of size. 
 

The strands are in pairs. 
 

Gametes are made in the testes and ovaries. 
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(1) 

(iii)     When a human cell is not dividing the strands containing DNA are not clearly 
visible. 

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

  cell membrane. 

In a human cell, the DNA is normally found in the cytoplasm.  

  nucleus. 

(1) 

(Total 4 marks) 

Q6. 
Scientists have produced many different types of GM (genetically modified) food crops. 

(a)     Use words from the box to complete the sentence about genetic engineering. 
  

clones         chromosomes        embryos            genes 

GM crops are produced by cutting __________________________________ out 

of the _____________________ of one plant and inserting them into the cells of a 

crop plant. 

(2) 

(b)     Read the information about GM food crops. 

•        Herbicide-resistant GM crops produce higher yields. 

•        Scientists are uncertain about how eating GM food affects our health. 

•        Insect-resistant GM crops reduce the total use of pesticides. 

•        GM crops might breed naturally with wild plants. 

•        Seeds for GM crops can be bought from only one manufacturer. 

•        The numbers of bees will fall in areas where GM crops are grown. 

Use this information to answer these questions. 

(i)      Give two reasons why some farmers are in favour of growing GM crops. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

(2) 
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(ii)     Give two reasons why many people are against the growing of GM crops. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 6 marks) 

Q7. 
The family tree shows the inheritance of a disorder caused by a dominant allele. 

Fiona and Eric have two children George and Harriet. 

  

(a)     The son, George, has the disorder. 

The daughter, Harriet, does not have the disorder. 

(i)      Use the key to draw the symbol for Harriet next to her name on the family 
tree. 

(2) 

(ii)     The symbol D represents the dominant allele for the disorder. 
The symbol d represents the recessive allele. 

Fiona has the pair of alleles dd. 
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Write the correct pairs of alleles in the boxes. 
  

Harriet has the pair of alleles 
 

  

A person with the disorder could have 

  

the pair of alleles 
 

or the pair of alleles 
 

(3) 

(b)     Before Harriet was born, a doctor suggested that Fiona should have the embryo 
‘screened’. 

(i)     Give one reason why the doctor suggested screening. 

Tick ( ) one box. 
  

To check for the D allele 
 

To check the sex of the embryo 
 

To cure the disorder 
 

(1) 

(ii)     Why do some people believe that embryos should not be screened? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 7 marks) 
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Q8. 
Figure 1 shows photographs of fossils of extinct organisms. 

Figure 1 

 

(a)     What is a fossil? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     What does extinct mean? 

________________________________________________________________(1) 

(c)     Fossil A is a trilobite which had a shell, eyes and limbs. 

Fossil B is a stromatolite formed by layers of microorganisms. 

Which two statements suggest that the microorganisms lived at an earlier time than 
the trilobites? 

Tick two boxes. 
  

Microorganisms have a more simple 
structure than a trilobite. 

 

Stromatolites are found in older rock than 
trilobites. 

 

Stromatolites are layers of minerals left 
behind by millions of microorganisms. 

 

Stromatolites structures are larger than 
trilobite fossils. 

 

Trilobites lived in the sediment on the sea 
floor.  

(2) 
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Figure 2 shows an evolutionary tree drawn from the fossil record in the 1970s. 

The evolutionary tree is for a group of dinosaurs. 

Figure 2 

 

(d)     Scientists in the 1970s did radiocarbon dating on all the fossils. 

Which fossil gave the earliest radiocarbon date? 

___________________________________________________________________ 

(1) 

(e)     Suggest which two types of dinosaur fossils showed the most similar features. 

___________________________________________________________________ 

(1) 

(f)      Give one reason why this evolutionary tree might not be correct. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 8 marks) 

Q9. 
Polydactyly is an inherited condition. Polydactyly is controlled by a dominant allele. 

The photograph shows the foot of a baby with polydactyly. 
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A man and his wife have three children. The man has polydactyly. 
The diagram shows the inheritance of polydactyly in this family. 
The diagram also shows the number of toes each person has on each foot. 

  
In the rest of this question, the following symbols are used to represent alleles. 
D = allele for polydactyly (6 toes on each foot) 
d = allele for 5 toes on each foot 

(a)     (i)      How many alleles for the number of toes will there be in one sperm 

cell?    

(1) 

(ii)     Complete the sentence. 

A sperm cell joins with an egg cell in a process called ___________________ 

(1) 

(b)     (i)      What combination of alleles does the man have? 

Tick ( ) one box. 
  

DD 
 

Dd 
 

dd 
 

(1) 

(ii)     What combination of alleles does the man’s wife have? 

Tick ( ) one box. 
  

DD 
 

Dd 
 

dd 
 

(1) 
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(c)     Draw a ring around the correct answer to complete each sentence. 

(i)      The man and his wife plan to have a fourth child. 
  

  1 in 2. 

The probability that this child will have 6 toes on each foot is 1 in 3. 

  1 in 4. 

(1) 

(ii)     When Child 2 grows up, he marries a woman with 5 toes on each foot. 
  

  0. 

The probability that their first child will have 6 toes on each foot is 1 in 2. 

  1 in 4. 

(1) 

(Total 6 marks) 

Q10. 
Eye colour is controlled by genes. 

The dominant allele of the gene (b) produces brown eyes. The recessive allele (b) 
produces blue eyes. 

A homozygous blue-eyed woman married a homozygous brown-eyed man. 

All of their three children had brown eyes. 

(a)     (i)      Complete the genetic diagram. 

  

(2) 

(ii)     Give the reason why all of the children had brown eyes. 

______________________________________________________________ 
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______________________________________________________________ 

(1) 

(b)     The couple’s brown-eyed son and his brown-eyed partner had five children. Two of 
the children had blue eyes and three of the children had brown eyes. 

Use a genetic diagram to show how two of their children came to have blue eyes. 

  

  

  

  

  

  

  

  

  

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 

Q11. 
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. 
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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) 
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    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) 
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Q12. 
Humans reproduce sexually. 

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

    chromosomes   

(i) At fertilisation genes join together. 

    gametes   

(1) 

    chromosomes. 

(ii) At fertilisation a single cell forms. The cell has new pairs of nuclei. 

    gametes. 

(1) 

(b)     A child inherits cystic fibrosis. The child’s parents do not have cystic fibrosis. 

(i)      What does this information tell us about the cystic fibrosis allele? 

Tick ( ) one box. 
  

The allele is dominant. 
   

The allele is recessive. 
   

The allele is strong. 
   

(1) 

(ii)     How many copies of the cystic fibrosis allele does the child have? 

Draw a ring around your answer. 
  

one two four 

(1) 
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(c)     The diagram shows a human body cell. 

  

Which part of the cell, A, B, C or D: 

(i)      contains the allele for cystic fibrosis      

(1) 

(ii)     is affected by cystic fibrosis?                 

(1) 

(Total 6 marks) 

Q13. 
(a)     Complete the sentences about evolution. 

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

    artificial   

(i) Darwin suggested the theory of evolution by natural selection. 

    asexual   

(1) 

(ii)     Darwin’s theory of evolution says that all species of living things have 
  

  artificial   

evolved from complex life forms. 

  simple   

(1) 

    three billion 

(iii) Most scientists believe that life first developed about three million 

    three thousand 

years ago.                                                (1) 
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(b)     Darwin’s theory of evolution was only slowly accepted by other people. 

Give two reasons why. 

1 _________________________________________________________________ 

___________________________________________________________________ 

2 _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Diagram 1 shows one model of the relationship between some animals. 

Diagram 1 

  

(i)       Complete the sentence. 

The model shown in Diagram 1 is an evolutionary _____________________ . 

(1) 

(ii)     Which two of the animals in Diagram 1 are most closely related? 

_____________________________ and _____________________________ 

(1) 

(iii)    Diagram 2 shows a more recent model of the relationship between the 
animals. 

Diagram 2 
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Suggest one reason why scientists have changed the model of the 
relationships between the animals shown in the diagram. 

Draw a ring around the correct answer. 
  

more powerful 
computers 

new evidence 
from fossils 

new species 
discovered 

(1) 

(Total 8 marks) 

Q14. 
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. 

______________________________________________________________ 

______________________________________________________________ 
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______________________________________________________________ 

______________________________________________________________ 

(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. 



 
Page 23 of 49 

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) 
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Q15. 
Figure 1 shows a fish called a carp. 

Figure 1 

  

The characteristics of an animal can be a result of: 

•        only genetic causes 

•        only environmental causes 

•        both genetic and environmental causes. 

(a)     Give one characteristic shown in Figure 1 for each different cause. 

Only genetic causes _________________________________________________ 

Only environmental causes ____________________________________________ 

Both genetic and environmental causes __________________________________ 

___________________________________________________________________ 

(3) 

(b)     Two alleles control the body colour of carp: 

•        brown (B) 

•        blue (b). 

The brown allele is dominant to the blue allele. 

The genetic cross from breeding two carp is shown in Figure 2. 

Figure 2 

  

Complete Figure 2. 

(2) 
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(c)     Draw a ring around one blue offspring shown in Figure 2. 

(1) 

(d)     What is the probability that the offspring from this genetic cross will be brown? 

Tick two boxes. 
  

0      
 

0.25 
 

0.5   
 

1.0   
 

(1) 

(e)     Carp can produce large numbers of offspring. 

The two carp crossed in Figure 2 had 260 000 offspring. 

Approximately how many offspring are expected to be brown? 

___________________________________________________________________ 

Brown carp offspring = ___________________ 

(1) 

(f)     A pond contains carp used for breeding. 

The carp for breeding are brown or blue. 

A red carp has been seen. 

The red carp was not added to the pond. 

Suggest what might have caused the red carp to appear. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 9 marks) 
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Q16. 
Living things can be classified into groups. 

(a)     Scientists look at structures inside cells to classify living things. 

Suggest one structure found in cells that can be used to classify living things. 

___________________________________________________________________ 

(1) 

(b)     The table below shows one system for classifying humans. 
  

X Animalia 

Phylum Chordata 

Class Mammalia 

Order Primates 

Family Hominidae 

Genus Homo 

Species Sapiens 

Who devised this system of classification? 

Tick one box. 
  

Darwin 
 

Linnaeus 
 

Wallace 
 

Woese 
 

(1) 

(c)     Look at the table above. 

X is the largest category in this classification. 

Name category X. 

___________________________________________________________________ 

(1) 

(d)     Give the binomial name of humans. 

Use information in the table above. 
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___________________________________________________________________ 

(1) 

(e)     Suggest one way that classification systems are useful to scientists. 

___________________________________________________________________ 

(1) 

(Total 5 marks) 

Q17. 
Pompe disorder is an inherited condition that affects thousands of people. 

Pompe disorder is caused by the GAA gene. 

(a)     What is a gene made of? 

___________________________________________________________________ 

(1) 

Figure 1 shows the inheritance of Pompe disorder in one family. 

Figure 1 

 

Pompe disorder is caused by a recessive allele. 

r is the allele for Pompe disorder 

R is the allele for no Pompe disorder 

(b)     Person 2 has Pompe disorder. 

What is the genotype of person 2? 

_________________________________________ 

(1) 

(c)     Look at Figure 1. 

Explain how we can tell Pompe disorder is caused by a recessive allele. 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(d)     Persons 6 and 7 decide to have another child. 

Complete the genetic diagram in Figure 2. 

Figure 2 

 
(2) 

(e)     Draw a ring around any offspring in Figure 2 who will have Pompe disorder. 

(1) 

(f)      What is the probability of persons 6 and 7 having another child with Pompe 
disorder? 

_________________________________________ 

(1) 

(g)     A new drug to treat Pompe disorder has been successfullly trialled on mice. 

The drug now has approval for the next stage of clinical testing. 

Describe the next steps in testing the new drug before it can be approved for use. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 12 marks) 
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Q18. 
Ammonites became extinct millions of years ago. 

Figure 1 is a photograph of a fossil ammonite. . 

Figure 2 is a drawing of what scientists think a living ammonite looked like. 
  

Figure 1 

 

Figure 2 

 

(a)     How was the fossil in Figure 1 formed? 

Tick (✓) one box. 

  

The ammonite left traces where it 
moved.  

The ammonite shell was replaced by 
minerals.  

The ammonite was frozen in ice. 
 

(1) 

(b)     Suggest why scientists are not certain what living ammonites looked like. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

The diagram below shows when two different types of organism were alive on Earth. 
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(c)     How many millions of years ago did ammonites become extinct? 

Use the diagram above. 

_______________ million years 

(1) 

(d)     Trilobites lived on Earth for 270 million years. 

Calculate how much longer ammonites lived on Earth than trilobites. 

Use the diagram above. 

___________________________________________________________________ 

___________________________________________________________________ 

_______________ million years 

(2) 

(e)     Suggest two factors which may have caused ammonites to become extinct. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

The fossil record provides evidence for the theory of evolution by natural selection. 

(f)      Which scientist proposed the theory of evolution by natural selection? 
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Tick (✓) one box. 

  

Carl Linnaeus 
 

Carl Woese 
 

Charles Darwin 
 

(1) 

(g)     Figure 3 shows ammonite fossils from three different time periods. 

Figure 3 

 

How do the fossils in Figure 3 give evidence for the theory of evolution by natural 
selection? 

Tick (✓) one box. 

  

All fossils have coiled shells. 
 

More recent fossils are bigger. 
 

Older fossils are more simple. 
 

(1) 

(Total 9 marks) 

Q19. 
New cells are made by cell division. 

The body cells of a mosquito each contain six chromosomes. 

Figure 1 shows a body cell of a mosquito. 

Figure 1 
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Figure 2 shows four cells formed from the cell in Figure 1. 

Figure 2 

  

(a)  Which cell in Figure 2 shows a normal muscle cell from a mosquito? 

Tick (✓) one box. 

  

A 
 

B 
 

C 
 

D 
 

(1) 

(b)  Which cell in Figure 2 shows a normal egg cell from a mosquito? 

Tick (✓) one box. 

  

A 
 

B 
 

C 
 

D 
 

(1) 

(c)  Which cell in Figure 2 shows an abnormal body cell from a mosquito? 

Give a reason for your answer. 

Cell _______________________________________________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

(2) 
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(d)  Which process would produce cells that are identical to the body cell in Figure 1? 

Tick (✓) one box. 

  

Evolution 
 

Fertilisation 
 

Meiosis 
 

Mitosis 
 

(1) 

(e)  Figure 3 shows the chromosomes from one human body cell. 

Figure 3 

  

What evidence is there in Figure 3 to show that this cell is from a female? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

Eye colour is an inherited characteristic. 

Brown eye colour is caused by a dominant allele, B. 

Blue eye colour is caused by a recessive allele, b. 

(f)  What is the genotype of a person with blue eyes? 
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___________________________________________________________________ 

(1) 

(g)  A man with brown eyes and a woman with brown eyes have a child. 

Complete Figure 4. 

You should: 

•   show the alleles the child could inherit 
•   include the eye colour for each combination of alleles 
•   give the probability of the child having brown eyes. 

Figure 4 

  

Probability of child having brown eyes = ________________________ 

(4) 

(h)  NOT EXAMINED                                                 (2)(Total 11 marks) 

Q20. 
All living organisms are classified into groups. 

Table 1 shows the classification of one species of wheat. 

Table 1 
  

Kingdom Plant 

Phylum Angiosperms 

Class Monocotyledons 

Order Commelinids 

Family Poaceae 

Genus Triticum 

Species spelta 
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(a)  What is the binomial name for the wheat in Table 1? 

Tick one box. 
  

Angiosperm monocotyledons 
 

Poaceae triticum 
 

Species spelta 
 

Triticum spelta 
 

(1) 

Modern classification systems compare the similarity between the DNA of organisms. 

The more similar the DNA code, the more closely the organisms are related. 

Table 2 shows DNA codes in five different organisms. 

Table 2 
  

  DNA Codes 

Number of 
differences in DNA 

code compared with 
the human sequence 

Human A B C D E F G H I   

Pig J F C D E F G H I   

Wheat C I K D M F G H I   

Yeast C I K D L M G H I 5 

Chicken J F C D M F G H I 3 

(b)  Complete the final column of Table 2 for Pig and for Wheat. 

(1) 

(c)  Which organism in Table 2 appears to be most closely related to humans? 

___________________________________________________________________ 

(1) 

(d)  Give one reason why conclusions about the similarities between organisms should 
not be made using only the DNA codes in Table 2. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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 (e)  NOT EXAMINED 

 

(3) 

(f)  NOT EXAMINED 

 

(1) 

(g)  NOT EXAMINED                                                                (1) 

(Total 5 marks) 
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Mark schemes 

Q1. 
(a)     (i)      D 

for 1 mark 
1 

(ii)     D    Y (both) or C   X (both) or B   W (both) 

for 1 mark 
1 

(b)     N.B. answers must relate to fossils providing evidence 
show types of animals / plants that no longer exist / named ref eg dinosaur 
show changes in types (of animals / plants)  
similar fossils found in rocks of similar age 
reference to sequence of change 
or example  
e.g. horse / limb 

any two for 1 mark each 
2 

[4] 

Q2. 
(a)  DNA 

allow deoxyribonucleic acid 
allow lower case letters 

1 

(b)  gametes 
1 

(c)  meiosis 
1 

(d)  20 
1 

(e)  dominant 
1 

(f)  Bb 
or 
bB 

1 

(g)  bb circled 

allow ecf from part (f) 
1 

(h)  1 in 4 / 25% / 1:3 / 0.25 / ¼ 

allow ecf from part (f) 
do not accept 1:4 

1 

[8] 



 
Page 38 of 49 

Q3. 
dominant 

1 

recessive 
1 

genes 
1 

gametes 
1 

environmental 
1 

[5] 

Q4. 
(a)      (i)     recessive allele 

1 

(ii)     carriers 
1 

(b)     (i)      6 

allow nn 
1 

(ii)     1 in 4 / 0.25 /  / 25 % / 1:3 

do not accept ‘3:1’ / 1:4 / 1 in 3 / 25 
1 

(c)     advantage: 

detect CF qualified – eg at early stage / before becoming pregnant or (only) healthy 
children produced 

allow ‘after only 3 days’ 

allow reduces health care costs 
1 

disadvantage: 

some embryos are destroyed / may damage embryo 

allow increased risk of miscarriage 
ignore not natural 
ignore cost 

1 

[6] 

Q5. 
(a)     chromosomes 

1 

(b)     (i)      has XY / Y 

allow female would be XX / has no Y 
1 
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(ii)     The strands are in pairs 
1 

(iii)    nucleus 
1 

[4] 

Q6. 
(a)     genes 

1 

          chromosomes 
1 

(b)     (i)      higher yield 
1 

         less use of pesticides 
1 

(ii)     any two from: 

•        uncertain about effects on health 

•        fewer bees 

•        might breed with wild plant 

•        seeds only from one manufacturer 
2 

[6] 

Q7. 
(a)      (i)      circle 

mark independently 
1 

unshaded 

could be in body of script 
1 

(ii)     (Harriet) dd 

in first box 
1 

DD 

if another letter is chosen it must be used throughout and 
upper or lower case must be clear 

1 

Dd 
1 

(b)     (i)      to check for the D allele. 
1 

(ii)     any one from: 
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•        may harm / kill foetus / embryo / baby / mother 

allow could affect the baby 

•        immoral / unethical / religion 

ignore playing God 

ignore references to unnatural 

ignore wrong unqualified 

ignore expense / prejudice unqualified 

ignore lack of permission 

ignore results are unreliable 
1 

[7] 

Q8. 
(a)     remains / traces of organisms 

1 

from millions of years ago 
1 

(b)     no individuals of a species still alive 
1 

(c)     microorganisms have a simpler structure than a trilobite 
1 

stromatolites are found in older rock than trilobites 
1 

(d)     Marginocephalia 
1 

(e)     Protoceratops and Triceratops 
(in either order) 

allow 

Coronosaurus and Triceratops 

or 

Coronosaurus and Protoceratops 

or 

Marginocephalia and Pachycephalosaurus 
1 

(f)      any one from: 
•        the fossil record is not complete 
•        new fossils may have been found since 1970s 
•        DNA / chemical analysis may have given new information 

1 

[8] 

Q9. 
(a)     (i)      1 

1 

fertilisation / fusion 
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allow sexual reproduction 

allow fertilise / fuse 

ignore joining 
1 

(b)     (i)      Dd 
1 

(ii)      dd 
1 

(c)     (i)      1 in 2 
1 

(ii)     0 
1 

[6] 

Q10. 
(a)     (i)      correct parental genotypes (man BB and woman bb) 

1 

all offspring Bb 

  

ignore ‘brown’ or ‘brown eyes’ on diagram 
1 

(ii)     they have one B / dominant allele / heterozygous 

or 

B / brown allele / dominant allele is expressed even if only on one 
chromosome 

1 

(b)     correct parental genotypes (both Bb) 

can be shown in a diagram 

can be shown as gametes 
1 

correct derivation of offspring genotypes from gametes 

allow correct derivation from wrong gametes 
1 

bb identified as blue-eyed 
1 

[6] 
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Q11. 
(a)    Mendel 

1 

(b)     (i)      TT 
1 

(ii)     a dominant allele 
1 

(c)     1 : 1 
1 

(d)     100 short plants 
1 

[5] 

Q12. 
(a)     (i)      gametes 

apply list principle 
1 

(ii)     chromosomes 

apply list principle 
1 

(b)     (i)      The allele is recessive 

no mark if more than one box is ticked 
1 

(ii)     two 

apply list principle 
1 

(c)     (i)      A 

apply list principle 
1 

(ii)     B 

apply list principle 
1 

[6] 

Q13. 
(a)     (i)      natural 

1 

(ii)     simple 
1 

(iii)    three billion 
1 

(b)     any two from: 

•        reference to religion 
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•        insufficient evidence / couldn’t prove it / no proof 

ignore no evidence 

•        mechanism of inheritance / variation not known 

allow genes / DNA not known about 

•        reference to other theories 

•        reference to Darwin’s status 
2 

(c)     (i)      tree 
1 

(ii)     hippopotamus and pig 

both required, either order 

allow hippo 
1 

(iii)    new evidence from fossils 
1 

[8] 

Q14. 
(a)     (i)      (female) has XX / only X’s / no Y 

allow has X chromosomes 

ignore ref to genes / cells 
1 

(ii)     extra chromosome / has 47 chromosomes / one set has 3 copies 

ignore reference to chromosome numbers other than 47 or 
no. 18 

1 

no. 18 
1 

(b)     (i)      14 

allow in range of 13.5 to 14.5 
1 

(ii)     7 

allow in range of 6.75 to 7.25 

accept ecf from 5bi 
1 

(c)     Advantages: 
any two from: 
•        more than 1 embryo (so more chance of success) 

allow method 2 may cause a miscarriage 
•        tested at 3 days cf 10 weeks or tested earlier 

tested when only 3 days old 
•        tested before pregnancy 
•        no termination / abortion 
•        spare embryos have a potential use. 
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2 

Disadvantages: 
any one from: 
•        needs an operation 

accept described hazard of operation 
•        (spare) embryos / human life destroyed / harmed 

must be comparative 
•        higher cost 
•        embryos might not implant / might not develop. 

1 

[8] 

Q15. 
(a)     only genetic causes 

any one from: 

•        pattern of scales 
•        number of fins 
•        eye colour 

1 

only environmental causes: 

•        scar 
1 

both genetic and environmental causes: 

•        length 
1 

(b) 

  B b 

b   bb 

b Bb bb 

allow 2 correct for 1 mark 
2 

(c)     any bb circled 
1 

(d)     0.5 

allow ecf from 04.2 
1 

(e)     (260 000 / 2 =) 130 000 

allow ecf from 04.4 
1 

(f)     mutation 

allow change in diet / hormones / DNA 
1 

[9] 
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Q16. 
(a)     Relevant organelle found in cells such as nucleus, mitochondria 

1 

(b)     Linnaeus 
1 

(c)     Kingdom 
1 

(d)     Homo Sapiens 

ignore underlining, italics or not, capitals or not 
1 

(e)     Any one from: 

•        to know which species are closely related 
or 
study evolution 

•        to monitor biodiversity 
•        to identify different organisms such as two different species 

1 

[5] 

Q17. 
(a)     (small section of) DNA 

1 

(b)     rr 
1 

(c)     persons 6 and 7 (don’t have Pompe but) have a child with Pompe disorder 
1 

(therefore) each parent must be a carrier 
or 
have a copy of the recessive gene 

allow neither parent has Pompe disorder 
1 

(d)       

1 mark for first row 
1 

1 mark for second row 
1 

(e)     ring drawn around rr 
1 
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(f)      0.25 

allow 1 in 4 

do not accept 1:4 
1 

(g)     tested on healthy volunteers 
1 

(then) tested on patients 
1 

any two from: 
•        monitored for safety 
•        monitored for dosage 
•        monitored for efficacy 
•        carried out as a double-blind trial 
•        use of placebo 

2 

[12] 

Q18. 
(a)  the ammonite shell was replaced by minerals 

1 

(b)  any one from: 
•   no living ones around now or during human times 

allow there were no humans living then 
•   all the soft parts have decayed 
•   the soft parts did not mineralise / fossilise. 

1 

(c)  60 (million years) 
1 

(d)  (ammonites) 420 - 60 = 360 
1 

360 - 270 = 90 (million years) 

allow ecf from question (c) 
1 

(e)  any two from: 

ignore pollution 

•   drought 
•   ice age / global warming 

ignore temperature change unqualified 

•   volcanic activity 

allow earthquake / tsunami 
•   asteroid / meteor collision 
•   (new) predators 

allow hunted / eaten by other animals 

•   (new) diseases / pathogens 
•   competition for food 
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allow lack of food 
•   competition for mates 

allow isolation or lack of mates 
•   lack of habitat or habitat change ignore pollution 

if no other mark awarded allow natural disaster 
or climate change or catastrophic event for 1 
mark 

2 

(f)  Charles Darwin 
1 

(g)  older fossils are more simple 
1 

[9] 

Q19. 
(a)  A 

1 

(b)  C 
1 

(c) 
no marks if incorrect cell given 

D 
1 

there is an extra chromosome 
or 
there are three copies of one of the chromosomes 
or 
there are 7 chromosomes 

1 

(d)  mitosis 
1 

(e)  have XX 
or 
have two X chromosomes 

allow there is no Y chromosome 
1 

(f)  bb 

do not accept uppercase letters 
1 

(g) 
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3 correct genotypes = 2 marks 

2 correct genotypes = 1 mark 
2 

eye colour correct for all their genotypes 
1 

(Probability of child having brown eyes =) 0.75 / 3:1 / 3 in 4 /   

allow 75 % 

do not accept 1:4 

probability must match their description of eye 
colour 

if no eye colour given allow correct probability 
from genotypes 

1 

(h)  any two from: 
•   lean / slim body 

ignore long body unqualified 
•   strong / muscular / long legs 
•   muscular body 
•   aerodynamic / streamlined shape 
•   thin / short fur (to prevent overheating) 

2 

[13] 

Q20. 
(a)  Triticum spelta 

1 

(b)  (pig) 2 
and 
(wheat) 4 

both needed for 1 mark 
1 

(c)  pig 

allow ecf from part (b) 
1 

(d)  only a small sample (of DNA) 

ignore references to structure and appearance 
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1 

(e)  any three from: 
•   (farmer) selects heaviest / largest chickens / parents 

allow (farmer) selects chickens with the best / 
most meat 

•   (cross) breeds these chickens together 
•   (farmer) selects the heaviest / largest offspring (to breed) 
•   repeats this many times (until you have the desired chicken) 

3 

(f)  high(er) income / profit 
1 

(g)  the chickens may weigh too much to be able to stand 
1 

[9] 


