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1.

Bacteria and viruses can reproduce quickly inside the body and make people feel ill.
(a)

Use the correct answer from the box to complete the sentence.
antibodies

antitoxins

toxins

Bacteria and viruses make us feel ill because they produce __________________ .
(1)

(b)

(i)

Antibiotics can be used to treat some infections.
Use the correct answer from the box to complete the sentence.
bacteria

bacteria and viruses

viruses

Antibiotics are medicines that kill _____________________ .
(1)

(ii)

New strains of pathogens have developed which are resistant to antibiotics.
Use the correct answer from the box to complete the sentence.
are short of food

invade body cells

mutate

New strains are produced when pathogens _____________________ .
(1)

(iii)

What will scientists have to develop to kill these new resistant strains?
______________________________________________________________
______________________________________________________________
(1)
(Total 4 marks)

2.

Choose words from this list to complete the sentences below.
bones

extinct

muscles

rocks

fossils

In the past some types of animals and plants have died out.
They have become ____________________ .
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We know about these animals and plants because we find them as ________________ .
Sometimes the hard parts of animals such as ____________________ did not decay.
In other cases the bodies of animals and plants were replaced by minerals.
You can still see their shape in ____________________ .
(Total 4 marks)

3.

(a)

(i)

Darwin’s theory of evolution states that all species of living things have evolved from
simple life forms.
Draw a ring around the correct answer to complete the sentence.
Simple life forms first developed on Earth more than
3 thousand years ago.

3 million years ago.

3 billion years ago.
(1)

(ii)

Darwin’s theory of evolution was not accepted when he first suggested it.
Give one reason why.
______________________________________________________________
______________________________________________________________
(1)

(b)

Figure 1 shows an evolutionary tree for the ‘big cats’.

(i)

How long ago did the lion evolve?
_______________ million years ago
(1)
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(ii)

Which animal is the closest relative to the tiger?
______________________________________________________________
(1)

(c)

Figure 2 shows a tiger. Tigers are large, striped animals. Tigers live and hunt in grassland
and forest areas of Asia. They feed on animals such as deer.
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Suggest how stripes help the tiger to survive in its habitat.
___________________________________________________________________
___________________________________________________________________
(1)
(Total 5 marks)

4.

(a)

In sexual reproduction a sperm cell joins with an egg cell.
Complete the sentences by choosing the correct words from the box.
bladder
(i)

kidney

liver

lung

ovary

testis

The organ in which a sperm cell is made is the ______________________
(1)

(ii)

The organ in which an egg cell is made is the _______________________
(1)

(b)

What name is given to the process in which sperm cells and eggs cells join together?
___________________________________________________________________
(1)
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(c)

Two new cells are formed from one cell by asexual reproduction.

How, genetically, does the nucleus of new cell C compare with:
(i)

the nucleus of the other new cell B;
______________________________________________________________
(1)

(ii)

the nucleus of the original cell A?
______________________________________________________________
(1)
(Total 5 marks)

5.

Sometimes an adult offspring will show a distinct variation from its parents, like a zebra
appearing to have no stripes.

(a)

(i)

Changes of this sort are called __________________________________
(1)

(ii)

Which part of the cell has chemically changed to cause this variation? Circle the
correct answer.
Cytoplasm

gene

membrane

nucleus
(1)
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(b)

Give a cause of this type of chemical change in a cell.
___________________________________________________________________
(1)

(c)

Use zebras as an example to explain the term species.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 5 marks)

6.

Complete each sentence by choosing the correct terms from the box.
23
dominant

46

ADH

female

DNA

male

XX

recessive

XY

strong

YY
weak

A gene is made up of a substance called _______________ . Genes are found on
chromosomes and most human cells contain ________________ pairs of chromosomes.
In females the two sex chromosomes are _______________ but in males the two sex
chromosomes are _______________ .
Alleles are alternative forms of a gene. Two healthy parents can sometimes have a child
with a genetic disorder such as cystic fibrosis. This is because cystic fibrosis is caused by
a ___________________ allele. The two parents are healthy because they also have the
___________________ allele.
(Total 6 marks)

7.

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

Draw a ring around the correct answer in the box to complete the sentence.
Simple life forms first developed on Earth more than
3 thousand
3 million

years ago.

3 billion
(1)
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(b)

Before the 19th Century, almost all peppered moths in the UK were light-coloured.
During the 19th Century, factories began to pollute the environment with soot.
A dark-coloured form of the moth then became more common.
Birds feed on both types of moth.
Pale form
(light-coloured)

Dark form
(dark-coloured)

Use words from the box to complete each sentence.
Use words from the box to label structures A, B and C.
evolution

mutation

selection

variation

The change in a gene that produced the dark-coloured moth was caused by
___________________________________________________________________
In the late 19th Century, birds ate mainly the light-coloured moths. More of the
dark-coloured moths survived.
This is an example of _______________________________
Over a long period of time, new species of moths develop.
This is an example of _______________________________
(3)
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(c)

The diagram shows how and when some different types of animal are thought to have
evolved.

(i)

Which animal is most closely related to birds?
______________________________________________________________
(1)

(ii)

How long ago did pigs evolve?
______________________________________________________________
(1)
(Total 6 marks)
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8.

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)

9.

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)
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(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

40

80
(1)
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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

b

BB

Bb

Parent 2
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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10.

The genetic material in cells is made of DNA.
(a)

Which two of the following describe the structure of DNA?
Tick two boxes.

A double helix

A monomer

A polymer

A protein

A single strand
(2)

(b)

Complete the sentences.
Choose answers from the box.
clone

disorder
genome

gene
mutation

A small section of DNA which codes for one protein is called a ________________ .
All the genetic material of an organism is called its _________________________ .
(2)

(c)

Gametes (sex cells) contain half the amount of DNA compared to body cells.
Give the names of the two types of gametes in humans.
_______________________________ and _______________________________
(1)

(d)

What is the process called when the gametes join?
___________________________________________________________________
(1)
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(e)

The diagram below shows cell division by meiosis to form gametes.

Which two features in the diagram above show that this cell division is meiosis and not
mitosis?
Tick two boxes.

The cell divides twice

The chromosomes pull apart into the new cells

The cytoplasm divides into new cells

The DNA is copied

The new cells have half the number of chromosomes
(2)
(Total 8 marks)
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11.

All living organisms are classified into groups.
Table 1 shows the classification of one species of wheat.
Table 1

(a)

Kingdom

Plant

Phylum

Angiosperms

Class

Monocotyledons

Order

Commelinids

Family

Poaceae

Genus

Triticum

Species

spelta

What is the binomial name for the wheat in Table 1?
Tick one box.

Angiosperm monocotyledons

Poaceae triticum

Species spelta

Triticum spelta
(1)
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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
Number of differences in
DNA code compared with
the human sequence

DNA Codes

(b)

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

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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Chickens can be bred either for meat or for laying eggs.
The diagram below gives some information about different types of chicken.

Average weight in kg
Average number of eggs
laid per week
(e)

Chicken bred for meat

Chicken bred for
laying eggs

1.8

0.7

2

6

Describe how selective breeding has been used to produce chickens bred for meat.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)

(f)

Give one advantage of selective breeding to the farmer.
___________________________________________________________________
___________________________________________________________________
(1)
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(g)

Selective breeding can lead to disadvantages for the chickens.
What is a possible disadvantage of selective breeding for the chickens bred for meat in the
diagram above?
Tick one box.

The chickens will be genetically identical

There will be less food to feed people

The chickens may weigh too much to be able to stand

The chickens will be kept in better conditions
(1)
(Total 9 marks)
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12.

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)
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(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)

(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)
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(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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