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Answer all questions in the spaces provided.

1 The pie charts show the percentage biomass of different mammals in Great Britain.
Chart A shows all mammals. Chart B shows different groups of wild mammals.

A
Humans Domestic
(44%) livestock
(54%)
Wild mammals
(2%)
B

Deer

Rabbits and (35%)
hares
(48%)

(6%)
Rodents

Carnivores
(6%) 5%)

(a) The total biomass of the carnivores is less than the total biomass of all the other groups

shown in chart B. Explain this difference.
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(b) The biomass of deer in Great Britain is 45 000 tonnes. Calculate the biomass of the
domestic livestock in Great Britain. Show your working.

Biomass of domestic livestocK ........ccceeeviiiiiieniiiieeeiiieeeeiieee tonnes (2 marks)

Turn over for the next question

Turn over »
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2 The diagram shows some reactions of photosynthesis.

|

energy \ ADP + Pi
UP

Electrons

Chlorophyll ——

B

Electrons

Electrons
Water A > Protons
(hydrogen
ions)
)

(a) Name process A.

APW/Jan08/BYAS

> Reduced ——
NADP

A

NADP

Light-
independent
reactions

LEAVE
MARGIN
BLANK



5 LEAVE
MARGIN
BLANK

(b) Describe how ATP is produced at B.

(3 marks)

(c) Reduced NADP is recycled to NADP in the light-independent reactions. Explain how.

Turn over for the next question
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3 In fishponds, ammonium ions are produced by the fish. Bio-filters may be used to remove
these ions from the water. The diagram shows one type of bio-filter.

Nitrogen
gas B

Water
containing
ammonium
ions

Sediment

|

Water
containing
nitrates

The nitrates and nitrogen gas are produced by microorganisms. Describe how
microorganisms produce

(a) nitrates

(2 marks)

APW/Jan08/BYAS




7 LEAVE
MARGIN
BLANK

4 Willow trees are fast growing and can be burned as fuel. They are grown in plantations and
coppiced. Coppicing involves cutting the tree back to just above ground level. The tree then
grows again from the stump. Maintaining a plantation of willows for coppicing involves
cutting back some of the trees each year in a 4-year cycle.

(@) (1) Which willow trees are coppiced each year?

(2 marks)
(b) Burning fossil fuels and willow trees releases carbon dioxide, a greenhouse gas, into

the atmosphere. However, it is considered more ‘environmentally friendly’ to burn
willow trees rather than fossil fuels. Suggest why.

(3 marks)

Turn over »
APW/Jan08/BYAS5



8 LEAVE
MARGIN
BLANK

5 (a) Give two properties of an ATP molecule that make it suitable as an immediate source
of energy in cells.

L ettt et a e a ettt h bt nb et eanes
2 ettt b et e h e bttt e h e bt bt e h e bt et eht e bt et e aa e bt et e s a e e s bt et e aaenbeentes
(2 marks)
(b) The diagram shows part of the membranes surrounding a mitochondrion.
ATP ADP Pi
A
H+
ATP
synthase
D \ Inner membrane
u with transport
¥ proteins
ATP
H+ Key
Transport
protein
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When protons (H™) pass through the ATP synthase protein, they release energy. This
energy is used to synthesise ATP.

(1) Two other transport proteins are shown in the diagram.
Describe their function.

(ii) People who suffer from chronic fatigue syndrome have mitochondria in which
some of these transport proteins are damaged. Explain how this might result in
the fatigue that is a feature of the condition.

Turn over for the next question

Turn over »
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6 Students investigated respiration in yeast and determined the respiratory quotient (RQ) under
different conditions. The students pooled their results to calculate the mean RQ and standard
error of the mean for each condition. Their results are shown in the bar chart.

1.6

1.4+ I

1.2

1.0 -

T Key
Mean 08- 1 Standard
RQ ' T I error of
J_ the mean

0.6

0.4 -

0.2+

Condition Condition Condition Condition
1 2 3 4

(a) What is meant by standard error of the mean?
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(b) The formula used to calculate the respiratory quotient is
CO; produced o
RQ = per unit time
O, used
Use this formula to answer the following questions.
(i) Which of the results from conditions 1, 2 and 3 represents the aerobic respiration
of carbohydrates only? Explain your answer.
(1 mark)
(i1)) In condition 4 some anaerobic respiration took place. Explain the evidence that
supports this statement.
(3 marks)
5
Turn over for the next question
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There are no questions printed on this page
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7 (a) Meiosis results in cells that have the haploid number of chromosomes and show
genetic variation. Explain how.

(6 marks)

Question 7 continues on the next page
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(b) In mice, two genes affecting coat colour are on different chromosomes.
One gene controls whether there is any black pigment in the hairs. The dominant
allele of this gene, B, results in black fur. The recessive allele, b, results in white fur.
The second gene controls banding of the fur. The dominant allele, A, causes a yellow
band to develop on each hair. The resulting coat colour is called agouti. The recessive
allele, a, results in hairs with no bands on them. This gene has no effect on mice with
white fur; white mice do not develop bands, even if they have the A allele.

Breeders performed many crosses in which agouti mice were crossed with white mice,
homozygous for both genes. They expected agouti, black and white mice in the
offspringina 1 : 1: 2 ratio.
(i) Complete the genetic diagram to show how this ratio of phenotypes would be
produced.
Parental phenotypes Agouti White

Parental genotypes

Gamete genotypes

Offspring genotypes

Offspring phenotypes
(4 marks)
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(ii) The actual numbers of offspring with each phenotype were

Agouti 34
Black 35
White 51

The X2 test can be used to test the hypothesis that there is no significant
difference between these results and the expected 1 : 1 : 2 ratio. Complete the
table to calculate the value of X2 for these results.

Colour of Observed | Expected (O-E) O - E)2 O - E)2
offspring 0) (E) E
Agouti 34
Black 35
White 51
y ©- E)? _
3 =

(2 marks)

(iii) The table shows values for X2 at different levels of probability and for different
degrees of freedom.

Degrees of Probability, p

freedom 0.2 0.1 | 0.05 | 0.02 | 0.01

1 1.64 | 2771 | 3.84 | 541 | 6.64
322 | 461 | 599 | 7.82 | 9.21

2

3 464 | 625 | 7.82 | 9.84 | 11.35
4 599 | 778 | 9.49 | 11.67 | 13.28
5 729 | 924 | 11.07 | 13.39 | 15.09

What should the breeders conclude about the significance of their results?
Explain your answer.

(3 marks) 15

Turn over »
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8 (a) The cheetah (Acinonyx jubatus) and the lion (Panthera leo) belong to the order
Carnivora and the family Felidae. Give two other taxa (classification levels) that

(1) the cheetah and the lion share

L e
2 ettt ettt b e taeenraens
(1 mark)
(i) the cheetah and the lion do not share.
L e e
2 e ettt e b e b e etaeearaen
(1 mark)

(b) The fur of most cheetahs has a characteristic pattern of spots. Some cheetahs, called
king cheetahs, have a different pattern of spots. The king cheetah coat pattern is
caused by a recessive allele. The allele arose as a result of a gene mutation.

(1) Name two types of gene mutation.

(1 mark)

(ii)) Some types of gene mutations have a greater effect than others on the protein
produced. Explain why.

(3 marks)
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(iii) One cheetah population in South Africa consists of a total of 1250 animals.
There are 25 king cheetahs in this population. Assuming the conditions of the
Hardy—Weinberg equilibrium apply, calculate the number of cheetahs present in
this population that are heterozygous for the king cheetah allele. Show your
working.

Number of heterozygotes ........cocceeevveeerveennnenn. (3 marks)

Question 8 continues on the next page
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(c) The map shows the present-day distribution of cheetahs in South Africa. All the
cheetahs in the three populations are thought to be descended from very few animals.
These animals were the survivors of a huge fall in the cheetah population about 12 000
years ago.

Population Population
A M@
Population ®

C

(1) The animals from all three populations belong to the same species. How could
this be proved?

(3 marks)

(iii) Despite having been geographically isolated for a long time, it is not likely that
the cheetahs in populations B and C will evolve into different species. Explain

(2 marks)
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9 (a) Describe the main features of an ecological succession.

(5 marks)

(b) Daisies are small flowering plants. Describe how you would estimate the number of
daisies growing in a playing field.

(6 marks)
Question 9 continues on the next page
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(c) Describe how you would use the mark-release-recapture technique to estimate the
number of small mammals in an area of woodland.

(4 marks)

END OF QUESTIONS
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