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Answer Questions 1 and 2 in the spaces provided.

1. Biogas is an example of a fuel obtained from domestic and agricultural organic waste

materials. Biogas is produced in a digester.

A biogas digester

(a) Name the two principal components of biogas.

(b) The table below shows the changes in pH in a biogas digester, recorded over a period

of 30 days. On day 0, the digester was filled with fresh organic material.

Time / days pH
0 7.0

5 6.2

10 5.5

15 5.6

20 5.8

25 6.0

30 6.5

(1) Describe the changes in pH, as shown in the table.

Leave )
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(i) Suggest explanations for the changes in pH during the following intervals.

Day 0 to day 10

................................................................................................................................

(c) Suggest why it is important to prevent ions of heavy metals, such as mercury, from
getting into a biogas digester.

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

(Total 8 marks)
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2. (a) Explain what is meant by each of the following terms.

() Allele

................................................................................................................................
................................................................................................................................
................................................................................................................................

................................................................................................................................

................................................................................................................................
................................................................................................................................
................................................................................................................................

................................................................................................................................

(b) Manx cats have no tails and have the genotype Mm. Cats with normal tails have the
genotype mm. The genotype MM is an example of a lethal genotype and the embryo
with this genotype does not develop.

In the space below, draw a genetic diagram to find the probability that a kitten
produced by crossing two Manx cats will have a normal tail.

3
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(c) Siamese cats have light-coloured fur, but with dark-coloured faces, ears, tails and
paws. This is due to a temperature-sensitive mutation. As a result of this mutation,
the enzyme responsible for the production of the pigment is easily denatured.

A Siamese cat

Suggest an explanation for the distribution of dark-coloured fur in a Siamese cat.

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

QUESTION 2 CONTINUES ON THE NEXT PAGE
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(d) Albino cats lack the pigment melanin and have white fur. Melanin is synthesised
from the amino acid tyrosine and involves the enzyme tyrosinase, as shown in the
metabolic pathway below.

Tyrosinase
Tyrosine |~ DOPA |Eummummm> Melanin

(i) Explain what is meant by the term metabolic pathway.

................................................................................................................................
................................................................................................................................

................................................................................................................................

................................................................................................................................

(i) Suggest how a point mutation in the gene for the production of the enzyme
tyrosinase could result in an albino cat.

................................................................................................................................
................................................................................................................................
................................................................................................................................
................................................................................................................................

................................................................................................................................

(Total 15 marks)
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Write an essay on ONE of the following topics.
For Biology you should choose EITHER Question 3 OR Question 4B.
3.  Energy flow and succession in ecosystems.
(15 marks)
4B. Sexual reproduction and genetic variation in flowering plants.
(15 marks)
For Biology (Human) you should choose EITHER Question 3 OR Question SH.
3.  Energy flow and succession in ecosystems.
(15 marks)
SH. The structure of proteins, and how proteins provide evidence for human evolution.
(15 marks)
Marks will be awarded for scientific content, coverage of the topic, and the quality of written
communication. You should include in your answer any relevant information from the whole
of your course. You may include diagrams if you wish, but make sure that they are relevant to
your essay and add extra information to it.
Indicate which question you have chosen by marking the box ((<). If you change your mind,
put a line through the box (8¢) and then indicate your new question with a cross ((X).
Chosen question number: Question 3
Question 4B
Question SH
Write your answer, including any plan, here.
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