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Answer all questions in the spaces provided. Leave
- _ ’ blank
1. The diagram below shows a section of the human heart.
C [
D
B
E
A
Right
ventricle
(a) Name the parts labelled A, B, C and D.
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(b) Part E transports blood to an important organ. .
(i) Name the organ.
1)
(ii) Describe the changes that occur in the blood as it passes through this organ.
@ |«
(Total 7 marks)
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2. A meal contained four items of food: lamb, rice, peas and a glass of wine.

(a) The table below shows the amount of carbohydrate, fat and protein in each item of fcod.
Values are given in g per 100 g of each item of food.

Food Amount in g per 100 g portion
Carbohydrate Fat Protein
Peas 7.7 0.0 5.0
0.0 22.1 23.0
0.3 0.0 0.0
86.8 1.0 6.2

(i) Complete the table by putting the other three items of food in the correct position in

the first column.

3)

(ii) Peas contain nutrients other than those listed in the table. What is the total mass of
these other nutrients in 100 g of peas? ' '

.....................................................................................................................................

(b) A balanced diet includes carbohydrate, fat and protein. Name two other nutrients found

in a balanced diet.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(Total 8 marks)
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blank

Q2

P19090A

Turn over




3. The diagram below shows a female fruit fly, an example of a dipteran fly.

() (i) Complete the diagram of the life cycle of the fruit fly by writing the name of the
correct stage in the boxes labelled B, C and D.

A Adult

(ii) Give the letter of the stage in which metamorphosis takes place.

B e e s s S s ac st e Taoererrarets it rare ons tiqoreNctreseleruotesieacerreraren It TrelotoIItlITeeTIRRRIIaTIITIRIITIILIISES
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(iii) At an air temperature of 25 °C the life cycle of the fruit fly lasts about 12 days. %eave
lank

Explain how an air temperature of 20 °C would affect the time taken to complete the
life cycle.

.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

@ |9

(Total 9 marks)
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4. The diagram below shows the stages (1 to 7) involved in brewing beer. -

Barley + water mixed.
Barley germinates.

Enzyme begins to digest
starch stored in the barley.

Mixture heated
to stop enzyme action.

Water + hops added.
Boiled for 3 hours.

Liquid allowed to cool.
Yeast added.

Fermentation takes place
for 8 days.

Beer is heated
at 60 °C for 20 minutes,
then bottled.

(a) (i) Name the enzyme involved in stage 2.

P19090A

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
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blank



(b) Write a word equation for the process taking place in stage 6. Leave

- blank
0]
(c) Suggest why beer is heated before putting it into bottles (stage 7).
@ | A
(Total 6 marks)

P19090A _ 7 Turn over



5. The rate of photosynthesis can be altered by using coloured filters to change the wavelength
of light shining on a plant. An experiment was carried out to investigate this effect.

The table below shows how the rate of photosynthesis varied with light of different

wavelengths.
Wavelength of light Rate of photosynthesis
Colour of light in nm in arbitrary units

Dark blue 440 78
Blue 480 56
Green 520 22
Yellowish green 560 20
Yellow 600 30
Orange 640 38
Red 680 66

720 30

Dark red

(a) Plot a graph on the grid below to show how the rate of photosynthesis changes with

wavelength of light. Join the points with straight lines.

P19090A
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(b) Describe the effect of different wavelengths of light on the rate of photosynthesis. Leave
. blank
3)
(c) Which twe colours of light produce the highest rates of photosynthesis?
L ettt e et e st s e es bR r et R e saa At e e Rt eb st ebar e e beetenrens
ettt st e e e e Lo a bt R e b s e b e ket a et e s te st e Rt e e ReeResease e et s eearebasnaansone
@
(d) Conditions other than wavelength can also alter the rate of photosynthesis.
Complete the table below to show how changes in three different external conditions
can change the rate of photosynthesis. Two boxes have been completed for you.
~Condition Change in rate of photosynthesis
Decrease in temperature
Increase in rate
5
@ | 9
(Total 14 marks)
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6. The diagram below shows a ‘survival method’ used by explorers to obtain water in remote
places. A plastic bag is tied around a plant shoot during the day and after a while water from
the plant shoot collects in the plastic bag.

Plastic bag

£{

~ Plant shoot

............................................................................................................................................
............................................................................................................................................
............................................................................................................................................
R R R R T R L R L R

............................................................................................................................................

(b) The graph below shows the volume of water collected over a period of 6 hours during
the day by the method shown in the diagram above.

5 —
4 -
3 -
Volume
of water
collected 24
in cm®
1-
0 ’ 0 ) Ll 1 1 ]
0 1 2 3 4 5 6

Time in hours
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(i) Describe how the volume of water collected changed over this time period. Leave
blank
)
(ii) Suggest an explanation for the changes in the volume of water collected over this
time period.
3
(c) An experiment was set up to find out which of two different plant species was better to
collect water from. Give two factors that need to be kept the same for the experiment
to be fair. :
| SO SO OUIURPPPPURRIY rereeetaeste et r et ressan s s neatesserenesesaseseannin renrenraaras cesunaons
2 e verstersaesrerraraeaene cereteneraeeussate e tan e s et s b s et anes cremeseessreasetente s s aesetenaane Q6
2
(Total 10 marks)
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7. Flour beetles (Tribolium confusum) are found in flour mills and bakeries.

The diagram below shows a choice chamber that was used to investigate the response of flour
beetles to humidity (moisture).

Top view

Holes

Side view

o A
]

Muslin Water Silica gel
(in experiment 2)  (in experiment 2)

Side A Side B Side A Side B

The upper part and lower part of the choice chamber are separated by a layer of muslin. The
lower part has two sections. These sections can be filled with certain substances to produce
different conditions in the upper part of the choice chamber. The beetles are put into the
choice chamber through the holes in the top.

In this investigation two experiments were carried out. First, in experiment 1, both sides of
the lower part of the choice chamber were left empty and 20 flour beetles were put in the
upper part of the chamber. The whole chamber was then covered with a dark cloth and left
for 10 minutes. After 10 minutes the cloth was removed and the positions of the beetles were
noted. The results are shown in the table below.

Experiment |

Number of beetles in side A Number of beetles in side B

11 9

In experiment 2, water was put in one side of the lower part of the chamber (side A).
Silica gel, which absorbs moisture, was placed in the other side (side B). Again, 20 beetles
were introduced into the top part. The chamber was covered with a dark cloth and left for
10 minutes. The results are shown in the table below.

Experiment 2

Number of beetles in side A (moist) Number of beetles in side B (dry)
3 17
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(a) Explain the reason for carrying out experiment 1. Leave
_ blank
@
(b) Suggest why experiments 1 and 2 were carried out in the dark.
0y
(c) Suggest a method you could use to compare the humidity on sides A and B of the upper
chamber. :
2)
(d) What conclusions can you draw from experiment 2 about the response of flour beetles
to moisture?
@ | ¥
(Total 7 marks)
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8. The short-eared owl, shown in the photograph below, lives in coastal sand dunes in some
parts of Europe.

The diagram below shows where the owl fits into a food web in its habitat.

®)

(small

/[\mv larvae

/

Voles

Skylarks
(birds)

LAND

Short-eared owl

(bird) &— Tems Sand

Field mice
(small mammals)

\

@ Stems + roots

Moltuscs Insect

Flowers

\ (birds) < (‘}l‘llﬁ)

SEA

Fruits and seeds Plankton

(@) The letters A, B, C and D (in circles) represent different trophic (feeding) levels in this

web.

(i) Complete the table below by naming the trophic level and giving an example of an

organism in this food web from each level.

Letter

Trophic level

Example of organism

®

Primary consumer

Secondary consumer

©
)

Sand eels
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(ii) From this web, give a food chain that contains four trophic levels and includes Leave

skylarks. blank
2)
(b) Suggest why it is an advantage to the short-eared owl to feed on a variety of different
organisms.
@

(c) The short-eared owl is a successful predator. Look carefully at the photograph and select
two features that help the owl to be a successful predator. For each feature, suggest how
it helps the owl to catch its prey.

Feature 1 ............ sesesesrssrstarsraarencsenrorerncererrone verean reseverees teeesreraistiresstentanosersionsvoanans crrerenes

eeeeeeraaveseeeeasasesrereseseearnrnraen teverrerbeeresenareaeras eteeeteresteaveeetoeesartateasa s araataaeeaasararrnaranaestrase
erveeesrnranraaaaaas reereererasaraeresanaeaas reertertesaarereriesannareseananne cernnvereraas reeesreseressesasraeesesrnsbaarerarnnns
Feature 2 ......cccoeuvvnneen teereeserseesisarsesanrranterens ttereriseessrarsrrnrranrrenrsnnes revererrersasnannnnnnne reverssvrrnnnes
......
rereererereerieearnnaes reeserereieenes eeeeereteteeseaarteteserasabeaereanranreaeanaan eernrereees rveereeees teenrreererennnaaaas . Q8
4
(Total 13 marks)
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9. The passage below describes how genetic engineering is used to make human insulin. Write | Leave
on the dotted lines the most suitable word or words to complete the passage. blank
The e, for human insulin is cut out using a
............................................ enzyme. The same enzyme is used to-cut open a circle of
DNA called @ .......ocoevvivecnicnieeecee from a bacterial cell. The human DNA and the
circle of DNA are joined together by an enzyme called .........cooovuvverveeoniveoerrosin, . To
produce human insulin, the bacteria containing the recombinant .............coceevevieeiieeerennn
are then cultured in a container called a ..........cccoouonnn........ R . Human insulin

produced in this way can be used to treat people with the disease

Q9

............................................

(Total 7 marks)
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10. The diagram below shows a typical insect pollinated flower.

Leave

blank
i P
E
¢ L ()
; X - :
@ ,}//; / ¢
A \’ 0// H
(a) After pollination, the events in the table below take place in this flower.
Using the diagram, complete the table by writing the correct letter to show where each
event would occur. One has been done for you.
Event Letter
Germination of pollen grain
Growth of pollen tube E
Fertilisation of egg cell
Development of fruit wall
(&)
(b) Give one function of part B.
| 6y
(¢) Name the substance produced by part H.
)
(d) Explain what is meant by the term ‘insect pollinated’.
(Total 7 marks)
P19090A 17 Turn over




11. An inherited disease in humans, known as FH (familial hypercholesterolaemia), affects the | Leave
level in the blood of a fatty substance called cholesterol. . blank

The gene that controls blood cholesterol has two alleles. There is a dominant allele (H) for
high cholesterol level and a recessive allele (h) for low cholesterol level. Heterozygous
humans have medium cholesterol level.

(a) (i) Use this information to complete the table below.

Phenotype of human Genotype of human

..................................................

High cholesterol level
(homozygous)

--------------------------------------------------

Medium cholesterol level
(heterozygous)

@
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(i) Below is part of a genetic diagram to show the way this gene is inherited in a family.

X

Parent with a low Parent with a medium
cholesterol level | cholesterol level

Complete the diagram to show how the alleles are inherited.

Genotypes
of parents

Gametes

Genotypes
of offspring

&)

(b) Tick the box that shows the correct phenotype ratio for the offspring of two parents with
medium cholesterol levels.

Phenotype ratic Tick

1:1

3:1

1:2:1

1:1:1:1

@®
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(c) People suffering from FH have a high level of the fatty substance cholesterol in their | Leave
blood stream. This.often leads to a build up of fat on the inside walls of arteries. Suggest | blank
how this might be harmful to the heart. '

............................................................................................................................................
............................................................................................................................................
............................................................................................................................................
............................................................................................................................................

............................................................................................................................................

&)
(d) Cholesterol is needed for making bile and myelin.
(1) Describe the role of bile in the body.
03
(i) Where is myelin found in the body?
. . cereenes ( G o1
(Total 12 marks) ’
R i N

TOTAL FOR PAPER: 100 MARKS

END

London Qualifications gratefully acknowledge the following source in the production of this paper.
Photograph of ow] © Michael Leach/OSF

P19090A : 20



