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(b) Which sheep in the diagram is Dolly?

L1 AP
1 B Q
[l CR

[0 DS

(c) Which sheep are genetically identical?

A PQRandS
B PandQ
PandS

O
O
¢

[J] D PandR

(Total for Question 4 = 5 marks)
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5 Scientists investigated the effect of altitude (height above sea level) on the mass of
haemoglobin found in human blood. Blood samples were taken from humans living
at different altitudes. The results are shown in the table.

Altitude Average mass of haemoglobin
in metres in grams per litre

0 121
500 121
1000 121
1500 125
2000 128
2500 133
3000 140

(@) (i) Plota graph on the grid to show how the average mass of haemoglobin
changes with altitude. Use a ruler to join the points with straight lines.
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(i) Use the graph to describe how altitude affects the mass of haemoglobin in
human blood.

(iii) Suggest why a long distance athlete who trains at high altitude may have a
better chance of winning than a long distance athlete who trains at sea level.
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(b) Scientists obtain blood samples from an athlete’s vein. To do this they use a
sterile needle attached to a syringe.

(i) Suggest two reasons why scientists obtain blood samples from a vein rather
than from an artery.

(i) Suggest one reason why the scientists could not obtain a blood sample from
a capillary.

(Total for Question 5 = 15 marks)
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6 Cystic fibrosis is an inherited condition. It is caused by a recessive allele (d).
The non-cystic fibrosis allele is dominant (D).

The diagram shows how cystic fibrosis was inherited in a family.

>

A
E F G H

ey

key

homozygous dominant female
heterozygous female

homozygous recessive female

homozygous dominant male

heterozygous male

B @0« O

homozygous recessive male

(@) Use letters D and d to give the genotype of person A and person L in the table.

Person Genotype
A
L
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(b) How many people in this family do not have cystic fibrosis?

(c) (i) Complete the table to show the probability of each set of people having a
child with cystic fibrosis. One has been done for you.

People Probability as a %
CandD

Eand F 25
GandH

(i) Parents E and F have four children. None of them have cystic fibrosis although
the probability shown in the table is 25%.

Suggest why they did not have a child with cystic fibrosis.

(Total for Question 6 = 6 marks)
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Aphids are insect pests. They feed on broad bean plants.

The aphids can be controlled by lacewing larvae.

Photographer: Joaquim Alves Gaspar, May 2010

(@) Use this information to draw a food chain in the space below.

(2)
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(b) A student wanted to compare the ability of two different species of predator,
lacewings and hoverflies, to control aphids. Lacewings were released, on day 0,
into one field of broad beans (field X), and hoverflies were released into a
different field of broad beans (field Y).

The table shows his results.

Field X FieldY
Number of individuals Number of individuals
Time per m? Time per m?
in days aphids lacewings in days aphids hoverflies
0 762 22 0 752 22
3 770 112 3 740 112
6 768 180 6 470 240
9 770 260 9 90 230
12 520 260 12 2 120
15 30 255 15 40 0
18 0 255 18 240 0

Use information in the table to answer the following questions.

(i) Suggest two reasons why lacewings might be better predators to use to
control aphids than hoverflies.

(i) Suggest one reason why hoverflies might be better predators to use to
control aphids than lacewings.
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(c) (i) Otherthan predation, name two biotic (living) factors that may affect aphid
numbers.

0O OOV OSSOSO

S

T —_— -

00O

S

................................................................................................................................................................... T
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8 The passage describes cell division and reproduction in humans.

Complete the passage by writing a suitable word or words in each of the spaces.

Fully grown adults can produce sex cells Or ... called sperm and eggs
ThE oo cells are much smallerthanthe ... cells
and have a powerful ... to enable them to swim.

The cell division used to make sex cellsis called ... ... and in males this
takes placeinthe ... .

The sperm cells pass out of the male along a tube called the ... and
into the female’s body, then through the cervixand intothe ... in

which fertilisation takes place.

(Total for Question 8 = 8 marks)
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9 (a) Antibiotics are chemicals used to kill pathogens that cause infections.

() Name the type of organism that make antibiotics.

(b) Some antibiotics are no longer effective in killing pathogens. Use your
knowledge of natural selection to explain why.

(Total for Question 9 = 7 marks)
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10 A pyramid of numbers can be used to show the number of organisms at each trophic
level in an ecosystem.

(a) Explain what is meant by the term trophic level.

(b) A scientist collected data from a local ecosystem.

Number of nettle plants = 300
Number of robins that feed on the caterpillars = 20
Number of caterpillars that feed on the nettles = 200

Number of hawks that feed on robins = 2

Draw and label a pyramid of numbers for this data.
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(c) The scientist collected this data during the summer months.

Suggest why the number of the caterpillars might be different during the winter.

(d) The total mass of the organisms at each level in the pyramid decreases as you
move up the pyramid.

Explain why.

(Total for Question 10 = 10 marks)
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11 (a) The human kidney acts as an organ of excretion and an organ of osmoregulation.

(i) What is meant by the term osmoregulation?

(b) The table shows the concentration of two substances in blood plasma and in urine.

Concentration of each substance
in grams per 100 cm?

Substance
Blood plasma Urine
proteins 8.0 0.0
glucose 0.1 0.0

(i) Name one substance that is found in urine.
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(i) Explain why the body does not excrete glucose and how this is achieved by
the kidney.

(Total for Question 11 = 9 marks)
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12 (a) Explain how plants absorb water from the soil and transport the water to their leaves.

(b) Some useful substances are dissolved in the water that is taken up by plants.

Name one of these substances.

(c) This apparatus can be used to investigate the rate of water uptake by a leafy shoot.

leafy shoot

N/

N

<
|

LA

rubber tube

capillary tube

air bubble

water
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(i) Describe one precaution you would take when setting up this apparatus.

(i) Give two environmental conditions you could vary in the laboratory when
investigating the rate of water uptake by a leafy shoot.

For each condition describe how you could obtain a range of different values.

CONAITION e e

How | could obtain a range of different Values ...

(Total for Question 12 = 10 marks)
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13 Human insulin can be made by genetically modified bacteria.

(@) (i) Name the small circle of DNA that is genetically modified in bacteria.
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(b) To produce large amounts of human insulin the genetically modified bacteria are
grown in a fermenter.

Describe an investigation to find out if temperature affects the amount of insulin
made by genetically modified bacteria.

Your answer should include experimental details and be written in full sentences
and paragraphs.

(Total for Question 13 = 9 marks)

TOTAL FOR PAPER = 120 MARKS
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