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Answer ALL questions

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 8¢ and then
mark your new answer with a cross X.

Blood

1 The diagram shows a sample of human blood.

| white blood cell
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platelet

L red blood cell
liquid part
of blood —]

(@) The table shows the minimum and maximum numbers of each type of cell in
Tmm?3 of human blood.

number of cells/ mm? of human blood
human blood cells
minimum maximum

white blood cells 50x10° 1.1 x10*
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red blood cells 44 x 100 49 x 100
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State the most common type of cell in human blood.
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(b) (i) Explain why the number of blood cells will change if a person has a
bacterial infection.
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(ii) Complete the sentence by putting a cross (X)) in the box next to your answer.

People with low numbers of platelets are more likely to have
A problems clotting blood if they are cut

problems removing carbon dioxide from muscles

O 0o o o

B
C blood clots causing heart attacks
D

a higher oxygen debt during exercise

(i) Describe the function of the liquid part of the blood.
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(c) Adult stem cells make red blood cells.
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(i) State one similarity between adult stem cells and embryonic stem cells.
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(Total for Question 1 = 8 marks)
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Cells and respiration

2 The diagram shows capillaries carrying blood through muscle.

vein
artery

capillary

(@) Complete the sentence by putting a cross (X)) in the box next to your answer.
(1)

The blood vessel that transports oxygenated blood from the heart is the
[] A aorta
[J B pulmonary artery
[] € pulmonary vein

[ D venacava

(b) (i) Oxygen diffuses down a concentration gradient.

Explain how the concentration gradient is maintained between the
blood and muscles.
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(c) The graph shows cardiac output for a person running at different speeds.
1600~
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cardiac output
/dm3 per minute 800+
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400+
300
200+
100
0 T T T T T T T T T T T 1
0 4 8 12 16 20 24
running speed/km per hour
(i) Describe the relationship between cardiac output and running speed.
(2)
5
%%;:? ....................................................................................................................................................................................................................................................................................
Q::::::.&’. ....................................................................................................................................................................................................................................................................................
A
§§§:II§: (i) Explain why this runner gets muscle cramp when he runs at speeds over
S 24 km per hour.
B | e e————————————————————————————————
S
(Total for Question 2 = 8 marks)
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Bacteria

3 The photograph shows a magnified image of bacterial cells from a human intestine.

ITHISAREA

(@) Which of the statements about cells are true?
1. Bacterial cells and plant cells have a cell wall.
2. Bacterial cells and animal cells have a nucleus.

Put a cross (X)) in the box next to your answer.
(1)

[J A statement 1 only
[] B statement2only

[l € both statement 1 and?2
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[ D neither statement 1 nor 2
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(b) Foods containing prebiotic chemicals increase the number of beneficial bacteria
living in human intestines.

A scientist measured the mass of two prebiotic chemicals in 100 g of
four different foods.

The results are shown in the table.
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mass/g per 100g of food
food
prebiotic chemical A  prebiotic chemical B
onions 17.3 16.9
dandelion leaves 15.8 11.8
garlic 125 5.0
artichokes 18.0 11.5

(i) Compare the mass of prebiotic chemical A with that of prebiotic chemical B
in these foods.
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(ii) Which food shown in the table would cause the greatest increase in the
number of beneficial bacteria in the intestines?
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(iii) Prebiotic chemicals allow beneficial bacteria to double every hour.

How much time will it take for 10 g of beneficial bacteria to increase to 80 g if
a person has enough prebiotic chemicals in their diet?

(2)

ITHISAREA

(iv) Complete the sentence by putting a cross (X)) in the box next to your answer.
(1)

Prebiotic chemicals are
A hormones

beta carotenes

O O O

B
C oligosaccharides
1 D

stanol esters

(c) Probiotic yoghurt contains living bacteria.
Probiotic yoghurt is claimed to have positive effects on health.

Describe how scientists would investigate this claim.
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(Total for Question 3 = 10 marks)
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Transpiration
4 (a) The diagram shows a celery stem in some red dye.

The red dye moves up the celery stem.

celery stem

A student used five sets of this apparatus to study the rate of transpiration.

Suggest how these five sets of apparatus could be used to measure the effect of
light intensity on the rate of transpiration.
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(b) The table shows the effect of air temperature on the rate of transpiration in a plant.

rate of transpiration

air temperature/°C /arbitrary units

5 2

10 4

15 8

20 11

25 11

30 5

(i) Explain why the rate of transpiration decreases between 25°C and 30°C.
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(ii) Complete the sentence by putting a cross (X)) in the box next to your answer.
(1)
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The percentage increase in the rate of transpiration between 10°C and 15°Cin
this plant is
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(c) Explain one way in which root hair cells absorb mineral ions from the soil.

(2)

(Total for Question 4 = 10 marks)
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The Human Genome Project

5 Scientists completed the Human Genome Project in 2003.

(@) The graph shows the number of DNA base pairs sequenced from 1996 to the
beginning of 2001.
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(i) Complete the table to show the number of base pairs sequenced by the
beginning of 2001.
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(i) Suggest why the number of base pairs sequenced each year increased.

HsAREn

(iii) State two ways that the Human Genome Project has been used to improve
medical science.
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*(b) Describe how a gene is transcribed for use in the cytoplasm.
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(c) The diagram shows an enzyme and three amino acids.

enzyme amino acids

HsAREn

This enzyme catalyses the reaction that joins amino acids to form proteins.

Explain how a gene mutation could reduce the rate of activity of this enzyme.

(Total for Question 5 = 12 marks)
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The digestive system

6 The diagram shows the digestive system.
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(@) (i) Complete the sentence by putting a cross (X)) in the box next to your answer.
(1)

Organ X secretes enzymes into the

A stomach
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C large intestine
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liver
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(i) Describe the action of amylase in digestion.
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(b) Every year in Britain, over 60 000 people have their gall bladder removed.

Suggest how living without a gall bladder may affect these people.
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Question 6 continues on the next page
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*(c) Explain how the structure of the small intestine allows the products of digestion
to be absorbed effectively.

(Total for Question 6 = 12 marks)
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