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Answer all the questions.

1 In woodlands that are managed, a conflict exists between the economic yield and the maintenance
of biodiversity.

Fig. 1.1 is a photograph of an area of coppice and standard woodland.

oak
standards

B .oppiced
4 hazel

© Barrie Galpin

Fig. 1.1

(@) (i) Describe the process of coppicing and explain how it is used in the sustainable
management of a woodland.
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(ii) State two ways in which managing woodland as a mix of standard and coppiced trees
can be of economic benefit to the owner.

© Offwell Woodland & Wildlife Trust

Fig. 1.2

(b) (i) Listthree features of organisms belonging to the Kingdom Fungi.
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(ii) State two features that fungi have in common with plants.

(iii) Explain how the fungal decomposition of deadwood is of benefit to the living trees within
the woodland.

[Total: 14]
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Reproduction in seahorses, Hippocampus, is unusual as it is the male rather than the female that
becomes pregnant. The male has a brood pouch located on its tail. The larger the male the larger
the pouch. The female transfers unfertilised eggs into the pouch. The larger the female the more
eggs are produced that can be transferred to the brood pouch. The male releases sperm onto the
eggs and they are fertilised. The male carries the developing brood for a period of several weeks
until he finally gives birth.

Research into seahorse populations has revealed the following.
e  They are monogamous. A male and female remain together for the whole mating season.

*  Within a population, mates are selected by size. Large females mate with large males and
small females mate with small males.

*  Few intermediate sized individuals are produced and they have a low survival rate.

Two different species of seahorse are found in the coastal regions shown in Fig. 2.1. The ranges of
these two seahorse species overlap in many areas of these waters.

United States of America

Atlantic
Ocean

Gulf of Mexico

Caribbean Qﬁ g : ;

Key

Hippocampus erectus o Hippocampus zosterae A

Actual size: 12cm Actual size: 2cm

The two seahorse silhouettes are not drawn to scale.
© Institute of Biology

Fig. 2.1
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(@) (i) Name the type of speciation that occurs when there is no geographical barrier to gene
flow.

(ii) Explain how Fig. 2.1 supports the hypothesis that the type of speciation named in (i) has
occurred in seahorses.

The type of natural selection that can produce the type of speciation that has occurred in seahorses
is known as disruptive selection. This is where the extreme phenotypes are more likely to survive
and reproduce than the intermediate phenotypes.

(b) Explain how disruptive selection occurs in seahorse populations.

(c) In terms of reproductive potential, explain why it is beneficial for large females to mate with
large, rather than small, males.

[Total: 8]
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3 (a) Fig. 3.1 shows the absorption spectra for three different photosynthetic pigments.

A
chlorophyll a

—— chlorophyll b
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Fig. 3.1

(i) Explain what is meant by the term photosynthetic pigment.

(b) Photosynthetic pigments fall into two categories: primary pigments and accessory pigments.

Explain the difference between primary and accessory pigments.
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(c) In this question, one mark is available for the quality of the use and organisation of scientific
terms.

Photosynthetic pigments are arranged in light-harvesting clusters called photosystems.

Describe how the light energy absorbed by these photosystems is converted into chemical
energy in the light dependent stage of photosynthesis.

Quality of Written Communication [1]

[Total: 16]

© OCR 2007 [Turn over



4

Downloaded from http://www.thepaperbank.co.uk

10

(@) During interphase preceding meiosis, each chromosome replicates itself and becomes
two chromatids joined at the centromere. These identical chromatids are known as sister
chromatids. During the first division of meiosis, pairing of homologous chromosomes
takes place. The structure formed is called a bivalent. When paired in this way non-sister
chromatids from the two chromosomes exchange segments of genetic material by breaking
and rejoining.

(i) State the name given to the exchange of segments of chromatids by breaking and
rejoining.

(b) Fig. 4.1 represents a pair of homologous chromosomes at the beginning of the first division of
meiosis. The loci of two genes are shown, and both genes have two alleles.

Q—fiffl—Q 9g—fiffL—q

© OCR 2007
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Complete the diagram below to show the four possible gametes formed at the end of meiosis.
Use the same letters as in Fig. 4.1.

(2]

©OCR 2007 [Turn over
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A student carried out a genetic investigation with fruit flies, Drosophila melanogaster. Two
characteristics were observed, body colour and wing shape. The student had the following
information:

* the characteristics were controlled by separate genes carried on separate chromosomes
e grey body colour was dominant to black body colour

e normal wing shape was dominant to bent wing shape.

The student carried out a cross between a fly heterozygous for both grey body colour and
normal wing shape and a fly with a black body and bent wing. The numbers and phenotypes
of the offspring were as follows:

grey body and normal wing 83
black body and normal wing 85
grey body and bent wing 78
black body and bent wing 74

(i) Complete the genetic diagram to explain this cross. Use the following symbols to
represent the alleles:

A = grey body colour, a = black body colour
B = normal wing shape, b = bent wing shape

Parental phenotypes: grey body / normal wing x black body / bent wing
Parental geNOtYPES: ....oueiiiiiii s e e e

(CT= 100 [=1 (YRR

OffSPIING GENOIYPES: ...t e e e e e e e e e e e e s ereeaaeeas
(01557 o ] aTo o] gT=T 001147/ 01 RPN

PRENOtYPIC FAtIO: ... [5]
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The student concluded that the results showed that independent assortment had taken

place.

To determine whether this conclusion is justified a chi-squared test (x2) can be carried
out on the experimental data.

(ii) Complete Table 4.1 by calculating the expected numbers.

Table 4.1
offspring observed numbers expected numbers
grey body / normal wing 83
black body / normal wing 85
grey body / bent wing 78
black body / bent wing 74
total 320 320
[1]
(iii) The ¥ value is calculated in the following way:
(observed — expected)?
= where 3 =‘sumof ..’
expected
Calculate the 2 value for the above data. Show your working.
2 -
= LU 1= 3 2]

(iv) The critical value of %2 for this type of investigation with three degrees of freedom is

7.82.

Explain whether your answer to (c) (iii) supports the student’s conclusion.

© OCR 2007
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5 Fig. 5.1 is an outline diagram of the Krebs cycle. A two carbon acetyl group enters the cycle by
combining with a molecule of oxaloacetate. A molecule of citrate is formed which is decarboxylated
and dehydrogenated to regenerate the oxaloacetate.

[B—oxidation
fatty acids acetyl (2C) CoA CoA

NAD
reduced

NAD

oxaloacetate (4C) citrate (6C)

vV P
intermediate (4C) intermediate (5C)
T Q
intermediate (4C) intermediate (4C)

N A

intermediate (4C)

Fig. 5.1
(@) (i) Explain the following terms:
AECAIDOXYIATION ...ttt e e e e e e e e e e e e s e e e e e e e e e aanes
AENYAIOGENATION ...ttt e e et e e e e e e eeeeeaeeas [2]
(ii) State the letters of the individual steps in the cycle where decarboxylation is taking
place.
....................................................................................................................................... [1]
(b) ATP is made directly by substrate level phosphorylation in the Krebs cycle.
State the number of ATP molecules that are made directly per ‘turn’ of the cycle.
............................................................................................................................................... [1]
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(c) Fig. 5.1 also shows that fatty acids can be converted into acetyl CoA units by a process
known as p-oxidation. Both this process and the Krebs cycle require NAD. The Krebs cycle
also requires FAD. The hydrogen atoms released in f-oxidation and the breakdown of acetyl
CoA in the Krebs cycle reduce the NAD and FAD molecules.

(i) State the number of reduced NAD and reduced FAD molecules that are formed in the
Krebs cycle from one molecule of acetyl CoA.

reduced NAD ...
reduced FAD ..o 2]

(ii) State where the reduced NAD and reduced FAD molecules are reoxidised and describe
what happens to the hydrogen atoms.

(d) The liver is responsible for producing enzymes which detoxify alcohol by breaking it down into
smaller units. This breakdown by enzymes uses NAD. This means that other reactions that
use NAD are less likely to take place. The build up of fats in the liver is one of the first signs of
liver damage due to excessive alcohol intake.

Using the information in Fig. 5.1, explain why the build up of fats occurs in the liver of an
individual who consumes large amounts of alcohol.

[Total: 13]
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Fig. 6.1 represents some of the changes
protein complexes are shown to be present

e sodium channels
e  potassium channels
e  sodium-potassium pumps.

16

that occur across the membrane of the axon. Three
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Fig. 6.1

Fig. 6.2 shows the change of membrane potential associated with an action potential.
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Fig. 6.2
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(@) (i) State which of the three diagrams of the axon membrane in Fig. 6.1 match up to the

phases labelled in Fig. 6.2. Write your answers in the table below.

phase

number

A

Cc

(i) With reference to Fig. 6.1, explain the changes in membrane potential in Fig. 6.2.

© OCR 2007
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(b) In this question, one mark is available for the quality of spelling, punctuation and grammar.
In order to transfer information from one point to another in the nervous system, it is necessary
that action potentials be transmitted along axons. In humans, the rate of transmission is
0.5ms~! in a nonmyelinated neurone, increasing to 100ms~" in a myelinated neurone.

Explain how action potentials are transmitted along a nonmyelinated neurone and describe
which parts of this process are different in myelinated neurones.

No credit will be given for reference to events at the synapse.

Quality of Written Communication [1]

[Total: 14]
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An experiment was carried out to investigate the effect of gibberellins on stem elongation in both
wild type and dwarf varieties of Brassica campestris. Plants from both varieties were germinated
and grown under controlled laboratory conditions. Stem measurements were taken on day 12
after planting, and then on five more occasions, as indicated in Table 7.1. Stems were measured
from the point at which they join the seed to the apical meristem. The plants were divided into four

groups as follows:

wild type variety treated with a gibberellin solution
dwarf variety treated with gibberellin solution
wild type variety treated with water (control)
dwarf variety treated with water (control).

The stem lengths were measured and the mean values are shown in Table 7.1.

Table 7.1
mean length of stem / mm
Zg;jSOf plants / plants treated with gibberellin plants treated with water
wild type dwarf wild type dwarf
12 28.58 1.27 30.04 0.78
13 52.19 2.50 53.42 1.21
15 65.33 4.46 72.49 2.69
18 96.87 10.63 93.97 4.15
20 97.19 21.55 100.81 6.79
23 104.71 35.44 108.78 8.48

(@) (i) Suggest how the dwarf variety may have arisen.

© OCR 2007
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(b) With reference to Table 7.1, describe the effect of the gibberellin solution on stem elongation
in both the wild type and dwarf varieties.

wild type

(c) Explain the different effects of the gibberellin solution on stem elongation in these two
varieties.

[Total: 11]
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