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1.

In the mid-19th century, a scientist studied inheritance in pea plants.
The scientist’s work was the beginning of our modern understanding of genetics.
(a)

What is the name of this scientist?
Tick one box.

Alfred Russel Wallace

Charles Darwin

Gregor Mendel

Jean-Baptiste Lamarck
(1)

(b)

In the mid-20th century, other scientists identified the chemical substance that makes up
genetic material.
What is the name of the chemical substance that makes up genetic material?
Tick one box.

Carbohydrate

DNA

Lipid

Protein
(1)
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(c)

A gene often has two alleles.
One allele is dominant and the other allele is recessive.
When is a recessive allele expressed as a characteristic?
Tick one box.

When the dominant allele is not present

When the recessive allele is inherited from the female parent

When the recessive allele is inherited from the male parent

When the recessive allele is present on only one of the chromosomes
(1)
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A scientist investigated the inheritance of height in pea plants.
The scientist crossed tall pea plants with short pea plants.
Figure 1 shows the scientist’s results.
Figure 1

All tall offspring
In questions (d) and (e), use the following symbols to represent alleles:
T = the dominant allele for tall.
t = the recessive allele for short.
(d)

In Figure 1, the genotype of plant 1 is TT.
Give the genotype of plant 2.
__________________________
(1)
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(e)

The scientist crossed plant 3 with plant 4.
Complete Figure 2 to show the offspring produced from this cross.
Figure 2

(2)

(f)

Draw a circle around one of the homozygous offspring in Figure 2.
(1)

(g)

What is the ratio of tall plants : short plants in the offspring in Figure 2?
Ratio of tall plants : short plants = _______________ : _______________
(1)
(Total 8 marks)

2.

Chromosomes carry genetic information.
Chromosomes are found in nearly all human cells.
(a)

How many chromosomes are there in most human body cells?
Tick one box.

23

24

46

48
(1)
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(b)

How many chromosomes are there in a human gamete cell?
____________________________
(1)

(c)

Complete the sentences.
Choose the answers from the box.

The female gamete is called the ____________________________.
The male gamete is called the ____________________________.
The female gamete is produced in the ____________________________.
Gametes are produced by a type of cell division
called ____________________________ .
Male and female gametes join together in a process
called ____________________________ .
(5)

In humans, the sex chromosomes are called X and Y.
The diagram shows the inheritance of sex chromosomes.

(d)

Complete the diagram above to show the sex chromosomes inherited by the offspring.
(2)
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(e)

What is the chance that a child produced by these parents will be female?
Tick one box.

1 in 2

1 in 3

1 in 4

3 in 4
(1)

(f)

The parents shown in the diagram above have five children.
Give two reasons why these children all look different from each other.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 12 marks)

3.

In the 1800s, Charles Darwin visited the Galapagos Islands. On the islands he found many
different species of bird called finches. Darwin thought that all the different finch species had
evolved from one species of finch that had reached the islands many years before.
(a)

Complete the following sentence.
Darwin suggested the theory of evolution by natural
___________________________________________________________________
(1)
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(b)

The pie chart shows information about ten species of finch, A − J.

(i)

How many of the species of finch eat insects?
Draw a ring around the correct answer.
4

5

6
(1)

(ii)

Describe finch species G.
Use only information from the pie chart.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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(c)

When Darwin returned to the UK very few people believed his theory of evolution.
A different scientist suggested that the changes that occur in an organism during its lifetime
can be inherited by its offspring.
What was the name of this scientist?
Tick ( ) one box.

Lamarck

Mendel

Semmelweis
(1)
(Total 5 marks)
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4.

Fossils give us information about organisms from a long time ago.
(a)

Amber is a solid, glass-like material. Amber is formed from a thick, sticky liquid which
oozes out of pine trees.
The image shows two fossil insects in amber.
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(i)

Suggest how the insects came to be preserved in the amber.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(ii)

Give two other ways fossils are formed.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)
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(b)

The fossil record shows that many organisms, including the dinosaurs, became extinct 65
million years ago.
One theory was that volcanic activity might have caused this mass extinction. Many
scientists believe that this extinction was caused when an asteroid collided with the Earth.
(i)

A new scientific theory may replace an old theory.
Why might this happen?
Tick ( ) one box.

Evidence from amber is unreliable.

Internet evidence is more reliable than fossil
evidence.

New technology provides more valid evidence.
(1)

(ii)

Give three reasons, other than volcanic activity and collision with an asteroid, why a
species may become extinct.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
3. ____________________________________________________________
______________________________________________________________
(3)
(Total 8 marks)
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5.

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)
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(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)

6.

(a)

Alleles are different forms of the same gene.
Why does a person usually inherit two alleles of each gene?
____________________________________________________________
(1)

(b)

Some humans are albino (they have white hair and pale skin). This condition is caused by
a recessive allele, n. The other allele, N, causes a coloured pigment to be made.
There are three possible combinations of these alleles:
NN

Nn

nn
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(i)

Which one of these combinations will an albino person have?
_______________________________________________________
(1)

(ii)

Two non-albino parents can sometimes have an albino child.
Which one of the following combinations of alleles must these two parents have?
Tick ( ) the box next to the correct answer.
Tick one box only.
Parent 1

Parent 2

NN

NN

NN

Nn

Nn

Nn

nn

nn
(1)
(Total 3 marks)

7.

Modern scientists use cloning techniques.
(a)

Which one of the following is a method of producing cloned plants?
Tick ( ) one box.

Joining male and female sex cells

Taking cuttings from plants

Transferring genes from one plant to another plant
(1)
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(b)

The diagram shows a method that could be used in the future to produce a human.

(i)

What is the name of the method shown?
Tick ( ) one box.

Adult cell cloning

Embryo transplant

Tissue culture
(1)

(ii)

What type of cell is cell P?
Draw a ring around the correct answer.
an egg cell

a skin cell

a sperm cell
(1)

(iii)

Use the correct answer from the box to complete the sentence.
cell membrane

cytoplasm

nucleus

The _________________________ of cell P is removed and is discarded.
The _________________________ of cell P is removed and is discarded.
(1)
www.examqa.com
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(iv)

Use the correct answer from the box to complete the sentence.
an electric shock

enzymes

hormones

To make cell W divide to form an embryo, the cell must be treated with
_________________________ .
(1)

(v)

The embryo must be placed in an adult female to develop into a child.
Where, in the adult female, should the embryo be placed?
______________________________________________________________
(1)

(c)

Some children have kidney disease. Kidney disease cannot be cured. In the future,
scientists could make a healthy clone of a child with kidney disease. One kidney could then
be transplanted from the cloned child into the child with kidney disease. The cloned child
would still live with only one remaining kidney.
Suggest two reasons why people might disagree with cloning a child to get a kidney for
transplanting.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 8 marks)

8.

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)
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(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
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(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)
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(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)

9.

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.
Description of significant work

Scientist

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)
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(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)
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(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)
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10.

Darwin’s theory of natural selection states that all living things have evolved from simple life
forms.
(a)

Use the correct answer from the box to complete the sentence.
three billion

three million

three thousand

Darwin’s theory states that life began on Earth _____________________
years ago.
(1)

(b)

Life evolved due to changes in genes. Changes in genes cause variation.
Complete the sentences.
Changes in genes are called ______________________________ .
Individuals with characteristics most suited to the environment are more likely
to survive and _______________________ .
(2)
(Total 3 marks)

11.

Figure 1 shows a human body cell.
Figure 1

(a)

Which part in Figure 1 contains chromosomes?
Tick one box.

A

B

C
(1)
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(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)
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(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)
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