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Strand 1: Animal Behaviour
Demonstrate understanding of biological
concepts and processes relating animal
behaviour to biotic and abiotic
environmental factors and how the
behaviour contributes to the organism’s
survival
Strand 2: Gene Expression
Describe, explain and discuss biological
concepts and processes relating to gene
expression
Strand 3: Biotechnology Applications
Describe, explain and discuss
biotechnology applications and the
human needs and demands for the
applications
Strand 4: Processes and Patterns of
Evolution
Describe, explain and discuss processes
and patterns of evolution
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STRAND 1: ANIMAL BEHAVIOUR
Assessor’s use only

1.1a

In North America, monarch butterflies carry out one of the longest insect
migrations. The butterflies spend the summer in Canada and the northern states
of America, then migrate 4000km south to spend winter in Mexico.
The migratory behaviour of the monarch butterfly
can be described as innate. It is not a learned
behaviour.

Define the term innate behaviour.

Innate Behaviour
__
Unistructural

1
0
NR

1.1b

Name and describe a change in an environmental cue that could trigger the
monarch’s migration.

Multistructural
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1
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Assessor’s use only

1.2

A biological clock is also known as a body clock.
For a successful long distance navigation, a biological clock is also needed.
Explain why.

Relational
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1
0
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4
Assessor’s use only

For the cockroach (Blatta orientalis), activity normally begins with the onset of
darkness and ends at dawn, which suggests that light is an important external cue
for the cockroaches. Researchers tested this by monitoring the activity of captive
cockroaches for 23 days under two sets of conditions: (a) a regular cycle of 12
hours of light and 12 hours of darkness and (b) constant darkness. The
cockroaches were given free access to an exercise wheel and a rest cage. A
recorder automatically noted when the wheel was rotating and when it was still.
The results collected over 23 days are shown for both sets of conditions below.
(a) 12 hr light– 12 hr dark cycle

(b) Constant darkness

Days of experiment

1.3

Time of day (hr)

Time of day (hr)

Use the actograms to calculate the natural or free running period of the
cockroach. Show your working.

Multistructural
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Assessor’s use only

1.4a

Spider monkeys are social animals living in groups of up to 30 animals. These
large groups may split into smaller sub groups (e.g. between 2 to 8 animals)
during the day when foraging but come together again at night. Each group
occupies a territory which males mark using scent glands.
Define the term territory.
Unistructural

Territory

1
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1.4b

Give one advantage and one disadvantage of living in a group.
Advantage

Disadvantage
Multistructural

2
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1.5

Two marine animals reproduce in different ways.
Oysters release millions of eggs into the surrounding water, which may be
fertilized by the sperm of other oysters in the area.

A female whale is likely to give birth to a single calf once every one to six years.
The offspring will be raised by the mother until it is able to hunt and survive on its
own. Some female whales will form groups with other females and their children
for protection.

Discuss how the different reproductive behaviours work together to influence the
survival of the two species. In your answer you should focus on:




Identifying the different reproductive strategies
The risks and benefits to each species due to these strategies
Reasons why the reproductive outcomes are equally successful

6
Assessor’s use only

Extended
Abstract
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STRAND 2: GENE EXPRESSION
Assessor’s use only

2.1a The diagram shows the process of DNA replication, which has been greatly
simplified.

Name enzyme A and enzyme B.
Enzyme A: _____________________________________________

Unistructural

1
0

Enzyme B: _____________________________________________

NR

2.1b DNA replicates by semi-conservative replication.
Define semi-conservative replication.
Unistructural

1
0
NR

2.2a The process of protein synthesis is fundamental to the understanding of how a cell
can control its activities.
Define protein synthesis.

Unistructural

1
0
NR
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Assessor’s use only

2.2b

Explain the relationships between transcription and translation in protein synthesis.
In your answer you should consider where each process occurs, the roles of nucleic
acids, DNA mRNA tRNA, what is involved in each process and the products from
each process.

Relational
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2.3a

The diagram shows the base sequence on a sense strand from a length of DNA
and three possible types of gene mutation.
Normal DNA:

ACTGAGTA

Mutation 1:

ACTGGAGCTA

Mutation 2 :

ACTAGCTA

Mutation 3:

ACTTAGCTA

Define the term mutation.
Unistructural

1
0
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2.3b Name and describe the type of mutation shown in either 1 or 3.
Mutation 1:

______________________________________________
______________________________________________
______________________________________________
OR

______________________________________________
Mutation 3:

______________________________________________
______________________________________________
______________________________________________
2.3c

Multistructural
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Explain the causes of gene mutations.

Relational
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2.4

Human haemoglobin is made up of four protein molecules (globin chains) that are
connected together. It is formed from two polypeptides; α- globin and β-globin. The
sixth amino acid in the β-globin is normally glutamic acid.
The first part of the DNA template sequence for amino acids one and two of the
normal β- globin chain is shown in the table below.
Triplet
DNA
mRNA

1
CAC

2
GTG

Amino
acid

Complete the table above
to show the
corresponding mRNA
sequence for this section
of DNA.
Use the codon table to
find the amino acid
sequence this section of
DNA codes for and
complete the table by
adding the amino acids.
(only three letters are
required)

Multistructural

2
1
0
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2.5

Read the passage below and use it to answer the questions that follow.
A sex-linked gene controls fur colour coat in cats. The alleles for black coat (B) and
ginger coat (G) are co-dominant. Some female cats have ginger and black patches
of fur. They are described as tortoiseshell. Male cats are rarely tortoiseshell.

2.5a Define the term co-dominant.
Unistructural

1
0
NR

2.5b Identify the sentence from the passage that describes and supports an observable
feature about coat colour inheritance showing co-dominance.

Unistructural

1
0
NR
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2.5c A male cat with the genotype XGY mates with a tortoiseshell female cat.
Write the genotype of the tortoiseshell female cat.

Unistructural

1
0
NR

2.5d

The photograph shows Burrito, a very rare
cat as he is a male tortoiseshell.

Name the chromosomal condition that has caused Burrito’s condition and explain
how this condition was caused.
Chromosomal condition :
Explanation :

Relational
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2.6

Labradors are a breed of dogs.
They can be black, golden or brown in colour. They
are never white. These genes are on separate
chromosomes.
One gene determines the colour black which is
dominant (allele B) or recessive brown allele (allele b)
The other gene determines whether this colour will be
expressed. If the dominant allele (E) is present at this
locus, then the colour (black or brown) will be
expressed. If the dominant allele is not present at this
locus (genotype = ee) then these colours cannot be
expressed and the dog will have a golden coat.
Assessor’s use only

2.6a Identify this type of gene interaction.
_______________________________________

Unistructural

1
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NR

2.6b When two Labradors are bred, it is possible to have all three colours (golden, black,
brown) amongst the puppies. Discuss how two Labradors known to be heterozygous
with black phenotypes could produce a litter of puppies with black, brown and golden
variations in coat colour. In your answer you will need to:
 determine the genotypes of the parents;
 complete the Punnett square;
 analyse the results to show the theoretical phenotypic ratio.

Extended
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STRAND 3

BIOTECHNOLOGY APPLICATIONS

3.1

DNA may be combined from different sources to produce recombinant DNA.
Recombinant DNA is often used in transgenesis.

3.1a

Define the term transgenesis.

Assessor’s use only

Unistructural
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3.1b

Describe transgenesis using techniques of pronuclear (micro) injection.

Multistructural
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3.2

Large amounts of DNA can be produced using cloning vectors. A bacterial plasmid
contains the DNA of interest, spliced into its own DNA.
Describe how bacterial plasmids are used to produce multiple copies of a gene of
interest such as insulin.

Multistructural
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3.3
3.3a

PCR is a technique which allows many copies of DNA to be made from small
samples and therefore provides enough material to be tested.
What do the letters PCR stand for?

Unistructural

1
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3.3b

In this process, the DNA helix is separated into single strands. How is this
achieved?

Unistructural

1
0
NR

3.4a

Define DNA profiling.

Unistructural

1
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3.4b

A forensic scientist collected a sample of DNA from a crime scene. Describe the
main techniques of how the scientist could produce a DNA profile from the collected
sample.

Multistructural
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Strand 4.

Processes and Patterns of Evolution
Assessor’s use only

4.1

The pictures below show two different animals; a shark and a dolphin. They
display convergent evolution.

4.1a

Define convergent evolution.
Unistructural

1
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4.1b

Describe how convergent evolution has occurred with sharks and dolphins.

Multistructural
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4.1c
The diagram shows how the 4
types of animals share similar
but modified limb structures.

Identify the name given to such
structures.
Unistructural

1
0
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4.1d

Compare and contrast convergent and divergent evolution.

Relational
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4.2a

________________________________________________________________

0

________________________________________________________________
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Reproductive isolating mechanisms are important in preserving the uniqueness
of a gene pool. These mechanisms can operate before or after fertilisation.
Define the term gene pool.

Unistructural

1
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4.2b

Discuss the combined impact of reproductive isolating mechanisms (prezygotic
and postzygotic) on speciation in populations using specific examples.

Extended
Abstract
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4.3

The process of meiosis is a special type of cell division concerned with
producing gametes for the purpose of sexual reproduction. The cell division
occurs in the sex organs of plants and
animals.
A stage in the process of meiosis is shown.

4.3a

Identify or name the process.

Unistructural
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4.3b

Explain how sexual reproduction causes genetic variation and thus leads to
increased survival of the offspring.

Relational
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4.4

Natural selection may act on the frequencies of phenotypes (and hence
genotypes) in populations in different ways. The line graph below illustrates
one such selection.

Frequency

Phenotypic variation
Identify the type of selection shown in the illustration above, or give an example
of the type of selection.

Unistructural

1
0
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4.5

Endangered species are often subjected to population bottlenecks. Explain
how population bottlenecks and possibly the founder effect are special cases
of genetic drift which affect the ability of a population of an endangered species
to recover from its plight.

Relational
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THE END

