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1.

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)
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fertilisation.
(d) Gametes are produced by

meiosis.
mitosis.
(1)
(Total 5 marks)

2.

(a)

Human body cells contain 46 chromosomes.

(i)

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

(ii)

Name the part of the sperm cell that contains the chromosomes.
______________________________________________________________
(1)

(b)

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

X and X.
(i) In human females, the sex chromosomes are

X and Y.
Y and Y.
(1)

X and X.
(ii) In human males, the sex chromosomes are

X and Y.
Y and Y.
(1)

(c)

A man might release 300 million sperm cells at a time.
How many of these sperm cells would contain an X chromosome?
___________________________________________________________________
(1)
(Total 5 marks)
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3.

It is possible to clone pets.
The diagram shows one way of cloning a pet cat, using the nucleus from a cat skin cell.

embryo
(a)

egg

nucleus

skin cell

sperm

Use words from the box to label structures 1, 2, 3 and 4 on the diagram.
(4)

(b)

The cloning of humans is not allowed.
Tick (

) one box to complete the sentence.

One ethical reason for banning the cloning of humans is that . . .

the method used in animal cloning has not been evaluated.

the method is very expensive.

the child created by cloning would not have been able to give permission.
(1)
(Total 5 marks)
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4.

Fossils give evidence about organisms that lived a long time ago.
(a)

Scientists have found very few fossils of the earliest life forms.
Give one reason why.
___________________________________________________________________
___________________________________________________________________
(1)

Below is a photograph of a fossilised fish.

(b)

Suggest how the fossil in the photograph above was formed.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(c)

The species of fish shown in the photograph above is now extinct.
Give two possible causes of extinction.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
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Modern fish species have evolved from fish that lived a long time ago.
Evolution is caused by mutation and natural selection.
(d)

What is a mutation?
Tick one box.

A change in a gene

Accidental damage to an organism

An organism with a new characteristic

The loss of a species
(1)

(e)

Describe the process of natural selection.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 9 marks)

5.

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.
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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)
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(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
are formed from the same original embryo.
they 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)

6.

In sexual reproduction, an egg fuses with a sperm.
(a)

(i)

Draw a ring around the correct answer to complete the sentence.
cloning.
An egg and a sperm fuse together in the process of

fertilisation.
mitosis.
(1)
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(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.
carbohydrate.
The genetic material is made of

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)
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(ii)

What is the chance of having a female child?
Give the reason for your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)

7.

The photographs show two breeds of cow.
Friesian cow

Jersey cow

By Keith Weller/USDA (www.ars.usda.gov: Image
Number K5176-3) [Public domain], via Wikimedia Commons

By Jamain (Own work)
[CC-BY-SA-3.0-2.5-2.0-1.0], via Wikimedia Commons

In parts (a) and (b) draw a ring around the correct answer to complete each sentence.
asexual reproduction.
(a)

Cows produce their young (calves) by

cloning.
sexual reproduction.
(1)

(b)

Cows and their calves have many similar characteristics.
clones.
(i)

The information for characteristics is carried by

embryos.
genes
(1)
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(ii)

The information for characteristics is passed to the next generation in cells
body cells.
called

gametes.
neurones.
(1)

(c)

Friesian and Jersey cows can both be used for meat or to produce milk.
The information shows features of Friesian and Jersey cows.
Friesian cows

Jersey cows

Body mass up to 600 kg

Body mass up to 400 kg

Milk contains 3.4% protein

Milk contains 3.8% protein

Can be milked for 325 days after
giving birth

Can be milked for 250 days after
giving birth

Produce no milk for 55 days before
having a calf

Produce no milk for 45 days before
having a calf

Produce > 30 litres of milk per day

Produce < 30 litres of milk per day

Use only the information above to answer these questions.
In your answers you must make comparisons between the two breeds of cow.
(i)

Give two advantages of a farmer keeping Friesian cows and not Jersey cows.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)

(ii)

Give two advantages of a farmer keeping Jersey cows and not Friesian cows.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)
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(d)

Cow’s milk is different from human milk. Cow’s milk should not be given to young human
babies.
Scientists in China have genetically engineered cows to produce human milk. Milk from
these cows can be fed to young human babies.
(i)

What is genetic engineering ?
Tick (

) one box.

Genes from one organism are transferred to a different organism

Cells are separated from an embryo and are transferred to host mothers

The nucleus from a body cell is transferred to an egg cell
(1)

(ii)

Some people are worried about using milk from genetically engineered cows, to feed
human babies.
Give one reason why.
______________________________________________________________
______________________________________________________________
(1)
(Total 9 marks)

8.

Humans reproduce sexually.
(a)

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

chromosomes
(i)

At fertilisation

genes

join together.

gametes
(1)
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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)

(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)
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(ii)

is affected by cystic fibrosis?
(1)
(Total 6 marks)

9.

(a)

(i)

Mitosis and meiosis are types of cell division.
For each feature in the table, tick (
•

only in mitosis

•

only in meiosis.

) one box to show if the feature occurs:

Only in
mitosis
( )

Feature

Only in
mitosis
( )

Produces new cells during growth and repair
Produces gametes (sex cells)
Produces genetically identical cells
(2)

(ii)

Name the organ that produces gametes (sex cells) in:
a man ______________________
a woman ____________________
(2)

(b)

X and Y chromosomes are the sex chromosomes. They determine a person’s sex.
What sex chromosomes will be found in the body cells of:
(i)

a man ______________________
(1)

(ii)

a woman? ____________________
(1)

(c)

A man and a woman decide to have a child.
What is the chance that the child will be a boy? ________________________
(1)
(Total 7 marks)
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10.

Polydactyly is an inherited condition. Polydactyly is controlled by a dominant allele.
The photograph shows the foot of a baby with polydactyly.

CNRI/Science photo library

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)
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(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)

(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)
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(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)

11.

The diagram shows the family tree of a pair of pigs, A and B.
Pigs A and B have four offspring, C, D, E and F.
Some of the pigs have a genetic disorder.

(a)

Which pig, A, B, C, D, E or F, is:
(i)

a male pig with the genetic disorder

(1)

(ii)

a female pig without the genetic disorder?

(1)
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(b)

Draw a ring around the correct answer to complete the sentences.
Pig C has the genetic disorder.
pig A.
(i)

Pig C inherited the genetic disorder from

pig B.
pig E.
(1)

an embryo.
(ii)

The gene for the genetic disorder was passed on in

an enzyme.
a gamete.
(1)

(c)

Pig F is a male.
Complete the diagram to show how the sex of pig F depends on the inheritance of the sex
chromosomes X and Y.
The sex chromosomes of pig B and the egg cells have been completed for you.

(3)
(Total 7 marks)
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