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Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £ and then mark your new answer with a cross [X.

1 The diagram shows part of a food web for a desert community.
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(@) (i) How many organisms in this food web are secondary consumers?
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(i)

raw the longest food chain in this food web.
(1)
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(i

ii) Explain why most of the energy in the producers is not transferred to the
hawk.
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(Source: anolis01.123rf.com/PAL)

Fennec foxes live in the Sahara Desert, which is very hot. They have very large ears
and a thin body.

Explain how the body shape of the fennec fox has evolved by natural selection.
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(Total for Question 1 = 9 marks)
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r

method.

« use random sampling

« usea0.5m x 0.5m quadrat

« count the number of each species in a quadrat
Repeat this method for five quadrats in each field.

The tables show the students’ results.

2 A group of students compares the distribution of plant species in two fields using this

Field A
Number of plants in each quadrat
Number of
Species first second third @ fourth fifth mean plants per m?
dandelion 7 0 6 3 4 4 16
buttercup 2 1 0 3 2 2 6
violet 1 0 2 1 2 1 5
heather 2 3 1 2 1 2 7
Field B
Number of plants in each quadrat
Number of
Species first second third @ fourth fifth mean plants per m’
dandelion 7 3 2 1 2
buttercup 0 0 0 0 0 0 0
violet 0 0 0 1 0 0 0
heather 0 0 0 0 0 0 0

J
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(b) (i) Calculate the mean number of dandelions per quadrat in field B.
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(i) Calculate the number of dandelions per m” in field B.
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(c) Describe the differences in species distribution in field A and field B.
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(d) A teacher suggests that there are no buttercups in field B because of poor water
drainage from the field.

Describe what further experiment the students could do to investigate this
suggestion.

(Total for Question 2 = 9 marks)
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3 The diagram shows a wind-pollinated flower with some structures labelled W, X and Y.

(@) (i) Describe how structures W, X and Y are adapted for wind pollination.

(i) Structures W, X and Y are adapted for wind pollination.

Give two other differences between wind-pollinated flowers and insect-
pollinated flowers.

(2)
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(b) Wind-pollinated flowers often cause an allergic response in people. This is known
as hay fever.
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Most people in the United Kingdom who get hay fever have the symptoms from
April to September.
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The graph shows the changes in total pollen count for three different plant types S
from March to September during one year in the United Kingdom.
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As part of an investigation into pollen allergy, five people keep a diary of their RS
hay fever symptoms. They do this for the same year as the pollen count. S5

The table gives their results. %

Person Months with severe Months with mild Months with no SO
symptoms symptoms symptoms (o

A April and May March and June July to September S
B June and July March to May, August none s

C April to September March none s
5

S
D none none all ST
LKL
LRERLES
S8K2
DoSotedodels
855
[950,0.0:9,
E June to September March to May none B2
SRS
B asesetets
DoSotedolels
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Using the data in the table and the information from the graph, discuss the likely
causes of the allergic responses in each person.
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4 The photograph shows a variety of chicken called a silkie chicken.
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(Source: © yves lanceau/nature picture library/science photo library) P
Silkie chickens have feathers that have a fluffy appearance.
Feather structure is controlled by a single gene.

The allele for producing silkie feathers (f) is recessive to the allele for producing SE
normal feathers (F). <3

(@) (i) State what is meant by the term gene. 5

(i) Give the possible genotypes of a chicken with normal feathers. AT
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(b) A scientist investigates the inheritance of feather types in chickens.
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The diagram shows a family pedigree for some chickens.
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(i) How many chickens in the family pedigree are heterozygous?
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X (i) Use a genetic diagram to determine the probability of one of the offspring of

individual 6 and individual 7 being a chicken with silkie feathers.
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(i

ii) The scientist observes that the chickens have either normal feathers or
silkie feathers.
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However, the chickens have a wide range of different heights. SO
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Explain why there is a wider range of variation in height than in feather type.
(3)
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A student uses this apparatus to investigate the effect of temperature on the rate of

anaerobic respiration by yeast.

/ thermometer

i e

oil layer

yeastin — |
glucose
solution

-

\

|~ water bath

(@) The oil layer prevents the entry of air into the glucose solution.

Explain why this is necessary.
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( A
(b) The student varies the temperature of the water bath between 15°C and 60°C.
The student leaves the test tube of yeast and glucose in the water baths for five
minutes before starting to count the bubbles.
They measure the rate of respiration by counting the number of carbon dioxide
bubbles produced per minute.
The table shows the results.
Number of bubbles produced in one minute
Temperture/°C trial 1 trial 2 trail 3 trial 4 trial mean

15 6 7 5 5 6

20 7 8 7 9 8

35 10 12 11 14

45 12 15 14 16 14

60 3 2 1 2 2
(i) Explain why the student waits five minutes before they begin counting

bubbles.
(2)
(ii) Calculate the mean number of bubbles produced in one minute
at 35°C.
(2)
mean number of bubbles in oneminute = ...
. J
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(iii) Explain the change in the rate of bubble production by yeast as the

temperature increases from 15°C to 45°C.

(3)

.
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(d) The diagram shows an industrial fermenter that can be used to grow large

quantities of genetically modified yeast.
[i]/ stirring motor
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(@) The diagram shows the structure of a human eye.

) Which of these is the structure labelled X?

) When looking at a close object, which row of the table shows the state of the
ciliary muscles and suspensory ligaments?

Ciliary muscles Suspensory ligaments
contracted loose
contracted tight

relaxed loose
relaxed tight

(1)

(1)
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(iii) Explain how structure Y controls the light entering the eye when someone
walks into a dark room.
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(b) Multiple sclerosis is a condition that can slow down the speed at which electrical G
impulses travel along neurones. K8
QKKK

The time taken for the blink reflex to occur can be used to help diagnose if S
someone has multiple sclerosis. P i

The blink reflex causes the eyelid to close. <o-
Air is blown on to the eye and the time taken for the eyelid to close is recorded. SR

. (% ﬁf
The diagram shows the reflex pathway. S
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The speed the impulse moves along the reflex arc consisting of all three neurones 5o 48
in a person without multiple sclerosis is 77 metres per second. =

The time taken for the blink reflex to occur in a person with multiple sclerosis s
is 0.0050ss.

The total length of the neurones in the reflex arc for the person with S
multiple sclerosis is 25 cm. S
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(i) Calculate the difference between the speed of impulse for the person
with multiple sclerosis and for the person without multiple sclerosis,
in metres per second.
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(ii) The speed of an impulse along the axon of the motor neurone for someone
without multiple sclerosis is 120 metres per second.

Suggest why the speed of the impulse calculated along all three neurones is
less than the speed of the impulse along only the motor neurone.
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