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Answer ALL questions.

1 The human thorax contains the lungs.

The diagram shows a section through the human thorax.

trachea
bronchus

alveolus

bronchiole

diaphragm

(@) The diaphragm is made of
(1)

0 A blood
[0 B bone
[0 C elastic

[0 D muscle
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(b) Describe the role of the intercostal muscles and the diaphragm when breathing in.
(4)

(c) Oxygen diffuses into the blood from the alveoli.
The oxygen diffuses a distance of 0.00025 mm.

What is 0.00025 in standard form?
(1)

LA 25x10*
1B 25x10*
[]C 25x10*
0D 25x10
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4 A
(d) The table gives the total surface area of alveoli and the respiration rate of a cat
and of a mouse.
. Total surface area of Respiration rate
Animal c . : g
alveoliinm in cm? per minute
cat 10.00 60.0
mouse 0.08 1.0
Explain the relationship between total surface area of alveoli and respiration rate
in these animals.
(2)
(Total for Question 1 = 8 marks)
.
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2 The diagram shows a food web for a region in Africa.

hyena lion

zebra elephant

grass acacia tree

(@) Use information from the food web to complete the table.

The first one has been done for you.
(3)

number of plants 2

number of primary consumers

number of carnivores

number of food chains

(b) The flowers of the acacia tree produce nectar.

Give two other features you would expect to find in an acacia flower.
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(c) The graph shows the decrease in the mean mass of nectar in flowers during
one morning.

1.50
1.00
Mean mass of
nectar per flower
in mg
0.50
0.00 T T T T 1
6.00 7.00 8.00 9.00 10.00 11.00

Time of day in hours

(i) Use the graph to calculate the greatest rate of decrease in the mean mass
of nectar.

greatest rate€ = ... mg per hour

(ii) Give a reason why the mass of nectar decreases during the morning.

P 6 2 0 6 4 A 0 6 2 0

YISV SIHLNEILIEM LON O V3ady SIHL NI 31IdM LON Oa

YISV SIHENEILIIM 1ONOC



DO NOT WRITE IN - THIS AREA

DO NOT WRITE INTHIS AREA

DONOTWRTEINTHISAREA

(d) Acacia flowers produce a chemical that repels ants.

Suggest two advantages for the acacia plant of producing this chemical.

(Total for Question 2 = 10 marks)

J

7

R O A Turn over
P 6 2 0 6 4 A 0 7 2 0

>



3 Yeastis used to make bread.

The diagram shows a yeast cell.

cytoplasm
nucleus ytop

cell membrane

vacuole
chitin cell wall

(a) Give two differences between the structure of a yeast cell and the structure of a
plant leaf cell.

(b) A student uses this method to investigate the effect of oxygen on the growth
of yeast.
e put 100cm? of glucose solution into each of two beakers
 add 0.1 g of yeast to each beaker
» bubble sterile oxygen into one beaker and sterile nitrogen into the other beaker
o after 24 hours, take three samples from each beaker
» observe these samples using a microscope

» count the number of yeast cells in one field of view for each sample

The table shows the student’s results.

Number of yeast cells

Sample glucose solution = glucose solution
with oxygen with nitrogen
1 20 17
2 25 14
3 22 11
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(i) Explain the student’s results.

(ii) The oxygen and nitrogen are sterilised to remove micro-organisms.

Suggest why micro-organisms need to be removed from these gases.

(iii) The student controls these variables in his investigation.
« the volume of glucose solution
 the mass of yeast
« the time of sampling

Give three other variables he needs to control.

(Total for Question 3 = 10 marks)
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4 Human saliva contains amylase.
A student thinks that salty food might affect the ability of amylase to digest starch.

Design an investigation to find out if salt affects the ability of amylase to
digest starch.

Include experimental details in your answer and write in full sentences.

(Total for Question 4 = 6 marks)
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5 Alkaptonuria is a condition that causes people to produce black urine.

This condition is caused by a recessive allele.

The diagram shows the inheritance of alkaptonuria in a family.

12

P)——BF Key

QO unaffected female

A
B
C
D

O Nn w >

one
three
four

eight

one
three
eight

nine

D carrier female (heterozygous)
@ :ffected female

[] unaffected male

(W carrier male (heterozygous)
B affected male

ii) How many people in this family are homozygous?

(iii) What is the probability of parents | and J having a child who is a carrier?

O O o o

O N W >

0.0

0.25

0.5

1.0
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(iv) Give the probability of two carrier parents having a female child
with alkaptonuria.

probability = ...

(b) There are 500000 people in the world with alkaptonuria but only 64 of these
people live in the United Kingdom.

Calculate the percentage of people with alkaptonuria that live in the UK.

PErcentage = ... %
(c) Alkaptonuria can prevent heart valves from working properly.

Explain how this would affect the ability of a person to exercise.

(Total for Question 5 = 9 marks)

13

R 0 00 0 0 0 Turn over
P 6 2 0 6 4 A 01 3 2 0



BLANK PAGE

14

P 6 2 0 6 4 A 0 1 4 2 0

V3UY SIHLNI 3LI4M LON 00




DO NOTWRITEIN-THIS AREA DO NOT WRITE IN-THIS AREA

DO NOTWRITE INTHIS AREA

6 A scientist investigates if a drug can help the immune system.
The scientist measures the activity of phagocytes with the drug and without the drug.

The graph shows the scientist’s results.

400 -
300
Number
.Of bacteria 200 -
in sample
in arbitrary units 100
0

With drug Without drug

The scientist claims the results prove the drug helps white blood cells defend the
body against diseases.

Comment on the scientist’s claim.

(Total for Question 6 = 4 marks)
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7 Faeces contain undigested food.

(@) The table shows the percentage of different substances in a dry sample of faeces.

Percentage in dry
SR sample of faeces (%)
carbohydrate 30
fat 20
protein 3
() Name a carbohydrate that could be found in faeces.
(1)
(i) Describe how you would test the sample of faeces for fat
(2)
(i) State the five chemical elements that could be present in protein.
(1)
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(b) Grass is eaten by many animals.

Diagram 1 shows a grass cell.

Diagram 1

Diagram 2 shows this grass cell in the faeces of an animal.

Diagram 2

Explain the difference in the appearance of these grass cells.

17
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(c) The diagram shows a section through a building that has been designed to grow
grass indoors.

lighting tubes spray nozzles
insulated container
f AT seed trays
door to add seed trays O YA AN N LU O < movin t
and collect harvest iy gy sty iy sy | ]| —MOVING SUPPO
Gy iy iy gy gy for seed trays
I T i
g e e L g
I AT AT .. trays ready
. o JEEEEE R N N | for harvestin
pump to circulate | Y= — \ 9
mineral ion solution O \ Tk )
< 7 metres \ >
pipe to add \
mineral ion solution mineral ions draining

back to pump

This is the method used to grow grass in the building.

» wash and sterilise empty trays

o fill these trays with soil containing grass seeds

e put these trays in the building

e spray mineral ion solution on to the soil in the trays
e provide light and keep the temperature at 20°C

o collect the grass after a week and feed to animals

18
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1000 kg of grass can be grown every day using this method.
A farmer would need to use several fields to grow this mass of grass every
day outdoors.
The farmer decides to grow grass in the building to feed his animals, rather than
letting them eat grass from his fields.
Discuss this decision.
(6)
(Total for Question 7 = 13 marks)
_ TOTAL FOR PAPER = 60 MARKS
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