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Answer ALL the questions.

SECTION A - Module B4

1

(a) Substances enter plants in different places.

Draw a straight line from each SUBSTANCE on
the left to the PLACE IT ENTERS A PLANT on the
right.

You can use each place ONCE, MORE THAN
ONCE, or NOT AT ALL.

SUBSTANCE PLACE IT
ENTERS A PLANT

phloem
carbon dioxide
root hairs
oxygen
stomata
water
xylem

[3]



(b) By what process does each substance enter a
plant?

Put ONE tick (v) in EACH row of the table to show
your answers.

SUBSTANCE DIFFUSION |OSMOSIS
carbon dioxide

oxygen
water

[2]
[TOTAL: 5]



2 Jo buys an apple tree and plants it in the middle of
her garden.

She does NOT do anything else to it and leaves it for
a month.

The first picture shows the tree when she first plants
it.

The second picture shows the tree a month later.

APPLE TREE APPLE TREE
WHEN FIRST PLANTED ONE MONTH LATER

(a) (i) Describe what happened to the tree a month
after planting.

[1]

(ii) Describe what she should do to help the tree
recover.

[1]




(b) Jo now decides to give the tree some fertiliser.

Explain why fertiliser will help the tree.

[2]

(c) Jo also puts some fine netting over the tree to
protect the apples.

Suggest what she is protecting the apples from.

[2]

(d) Jo planted the tree away from the house so it was
NOT in the shade.

Explain why this is important for the tree.

[2]
[TOTAL: 8]




3 Bristlecone pine trees are among the longest living
things on Earth.

One of them, called Methuselah, is in California and is
over 4800 years old.

METHUSELAH

(a) Bristlecone pine trees live high up in the
mountains.

The temperature, dry soil and strong wind make
them grow very slowly.

Explain why these extreme conditions make the
bristlecone pine trees grow very slowly. [6]

/ The quality of written communication will be
assessed in your answer to this question.







(b) When bristlecone pine trees die the wood does

(c)

NOT rot.

The wood is full of thick sap called resin, which
means that almost no air can get in.

Suggest why this stops the dead wood from
rotting.

[2]

Scientists worked out Methuselah’s age.

They drilled a narrow core from the trunk and then
counted the rings.

Each ring shows one year’s growth.

The wider a ring, the more growth in that year.

CORE SHOWING TREE RINGS

M

The graph opposite shows the average tree ring
widths from a sample of bristlecone pine trees in
California.

10
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(i) A scientist concludes that the graph shows an
increase in tree ring width.

Look at the graph.

How well does the data support the scientist’s
conclusion?

Explain your answer.

[2]
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(ii) Many factors affect the width of the tree rings.

One of these factors is temperature. Higher
temperatures mean wider rings.

The scientist says, “The data from this sample
PROVES global warming has happened”.

Do you agree?
Explain your answer.

[2]
[TOTAL: 12]

13



SECTION B — Module B5

4 This question is about reproduction.

(a) Draw straight lines to join the PROCESS on the
left with the correct DESCRIPTION on the right.

PROCESS DESCRIPTION
fertilisation breaking down of the
uterus lining

release of an egg from

menstruation
the ovary

joining of egg and

ovulation
sperm

[2]
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(b) Sperm production occurs in the testes and is
affected by changes in external temperature.

Body temperature is usually much higher than the
external temperature.

The graph shows the effect of a very large
increase in the external temperature on day 4.

This made the external temperature the same as
the body temperature.

This increase is marked by X.

1.4+
1.2
daily sperm 1-3' X
production g'e- l
x 1000 million 0.4-
0.2-
0_

1234567 8 910111213
day

The testes that make sperm are inside the
scrotum.

Use the graph to explain why having the testes in
the scrotum is important.

[3]
[TOTAL: 5]
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5 Elderly people are much more likely to get
osteoporosis.

The bone in Victoria’s arm is damaged.

This is an X-ray of the damage.

damage to arm

(a) Describe the damage to the bone in Victoria’s arm.

[2]
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(b) Victoria is concerned that she might get similar
damage to one of her legs.

The table shows the risk of having this type of
damage.

body mass in kg
40-44 45-49 50-54 55-59 60—64 65—69 70—74 7579

45-49
50-54 low risk
55-59
age 60-64
i 65-69
70-74
75-79
80-84
85-89

years

(i) Victoria is 72 years old and has a body mass

of 67kg.
Put a around her level of risk.
LOW MODERATE HIGH

[1]

(ii) Describe how and suggest why the risk
changes with age.

[2]
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(c) Victoria may need a hip replacement in the future.

Draw straight lines to join each TREATMENT on
the left, to a REASON why they might be needed
on the right.

Victoria’s treatment has been done for you.

TREATMENT REASON
hip replacement kidney failure
dialysis heart disease
pacemaker osteoporosis
ventilator pneumonia
[2]
[TOTAL: 7]
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6 Tim is seeing a doctor about his heart.

(a) The doctor says that the muscle in Tim’s heart is
not getting enough blood.

(1) Which substances does heart muscle get from

(ii)

the blood?

Put ticks (v') next to the TWO substances in
this list.

carbon dioxide

glucose

oxygen

urea

[1]

Which blood vessel supplies the heart muscle
with blood?

Choose your answer from this list.
coronary artery

coronary vein

pulmonary artery

pulmonary vein

vena cava

[1]
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(b) The doctor tells Tim that he needs an operation.

After the operation he will regularly need to take a
drug like aspirin or warfarin.

His doctor shows him this graph.

PROBLEMS
[l dangerous bleeding
[1 dangerous blood clots

40
35—
30
number of
patients with 25 -
problems 20
per 1000 .
i 15
patients
10

nodrug aspirin warfarin

20



Use data from the graph and your biological
knowledge to suggest the ADVANTAGES and
DISADVANTAGES of taking a drug like aspirin or
warfarin.

How does the graph help to convince Tim that he
should take one of the drugs?

/ The quality of written communication will be
assessed in your answer to this question.

[6]

[TOTAL: 8]
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7 The skin is an organ of excretion.
It excretes water from the body in sweat.
Two athletes run in a long race.

They measure their body mass before and after the

race.
LEROY SANCHEZ
body mass before race (in kg) 90 64
body mass after race (in kg) 88 60

If a person loses too much water it can make them
dehydrated.

The level of dehydration can be worked out using this
formula and the table.

mass after mass before
percentage change _ therace — therace

: = x 100
in body mass mass before the race
PERCENTAGE
CHANGE IN L O ioN | SYMPTOMS
BODY MASS
+1.0to -1.0 no dehydration |-
-1.1 to -3.0 slightly dry lips, thirsty
dehydrated
-3.1 to -5.0 moderately muscles work
dehydrated less efficiently
-5.1 t0 -8.0 very dehydrated | muscle spasms
and cramps
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(a) Leroy works out that his percentage change in
body mass was —2.2%.

Work out Sanchez’s percentage change.

Use the table to explain which person was most
likely to have finished the race.

[3]

(b) During the race both athletes made more carbon
dioxide than normal.

Why is more carbon dioxide made and why must it
be removed from the body?

[2]
[TOTAL: 5]
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SECTION C — Module B6
8 This question is about bacteria.

(a) The diagram shows a type of bacterium called
E. col..

Label the diagram.
Choose your labels from:
bud cell wall cytoplasm

DNA flagellum nucleus

[2]

24



(b) Some bacteria cause disease.

Look at the list of diseases.

athlete’s foot

chicken pox

cholera

influenza

Which of these diseases is caused by bacteria?

[1]

Genetically engineered bacteria can make useful
products such as insulin.

Put the stages of genetic engineering in the
correct order by putting the numbers 1,2 and 3 in
the boxes.

Insert a gene into an organism.

Remove a gene from an organism.

The gene works in the new organism.

[1]
[TOTAL: 4]
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9 Sam is using yeast to make beer.
Look at the equipment he uses.
airlock

(a U-shaped tube
containing water)

beer being made

from yeast, water,
malt (provides sugar)
and hops (flavouring)

Alcohol is made by yeast doing a type of anaerobic
respiration called fermentation:

sugar — alcohol + carbon dioxide

(a) The airlock lets gases out of the container but
stops air from getting in.

Suggest why this is important.

[2]
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(b) Sam has been told he should leave the equipment
at a temperature of about 20 °C.

However, Sam thinks that if he increases the
temperature he will speed up fermentation.

Sam leaves his equipment at a temperature of
50°C.

He does NOT get much alcohol.

Suggest why.

[1]
[TOTAL: 3]
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10 Landfill rubbish dumps produce biogas which
contains mainly methane.

The biogas can be dangerous if it is NOT removed.

The biogas is either released into the air, burned off or
used to provide energy.

(a) Describe how the biogas is produced.

[2]

(b) Why is the biogas dangerous if it is NOT removed
from the rubbish dump?

[1]

28



(c) Which is the best way of removing the biogas?
Choose from:
A releasing it into the air
B burning it off
C using it to provide energy.

Explain why your choice is better than the other
two ways.

[3]
[TOTAL: 6]
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11 Look at the graph.

It shows how the biomass of phytoplankton and
zooplankton changes over a yeatr.

A phytoplankton

biomass zooplankton

-
———————

May
June
July
August

April
September

January
February
March
October

November
December

months of the year

30



The ways that the biomass of phytoplankton and
zooplankton change are both similar and different.

Describe how they are similar and different AND
suggest why they change in this way.

/) The quality of written communication will be
assessed in your answer to this question.

[6]
[TOTAL.: 6]
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12 The enzyme invertase (sucrase) breaks down sucrose
sugar into glucose and fructose sugars.

Glucose and fructose taste sweeter than sucrose and
are used in the food industry.

Scientists have investigated what the best conditions
are for using invertase in a food factory.

They tested invertase that had been IMMOBILISED, as
well as invertase that was FREE (not immobilised).

(a) Write down ONE way enzymes can be
immobilised.

[1]
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(b) Look at GRAPH 1.

It shows the activity of IMMOBILISED invertase at
different pHs and temperatures.

GRAPH 1

KEY
@=30°C 4=40°C A=50°C 0=60°C

100+
80-
activity of
invertase 907
in
arbitrary units
20
0 1 1 1 1 1
3 e 5 6 7

What are the best conditions for immobilised
invertase to work?

[1]
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(c) Look at GRAPH 2.

It shows the activity of FREE invertase at different
pHs and temperatures.

GRAPH 2
KEY
0=35°C a=45°C «=55°C A=60°C
500-
400-
activity of 544
invertase
in 200 -
arbitrary units
100+
0 1 1 1 1 1
2 3 i | 5 6 7
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GRAPH 2 shows that free invertase at 55°C at pH5
and free invertase at 60 °C at pH5 both have the
same high activity.

The scientists recommend 55 °C and pH5 as the
best conditions for free invertase to work at.

Suggest reasons why the scientists recommend
55°C rather than 60°C.

[2]

(d) The scientists have to decide whether to use
immobilised enzymes or free enzymes in the
factory.

Explain an advantage of each type of enzyme.

Use data from GRAPH 1 on page 33 and GRAPH 2
on page 34, as well as your own biological
knowledge.

[2]
[TOTAL: 6]
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SECTION D

13 (a) The ring-necked parakeet is originally from Africa
and Asia.

It is often kept as a pet in the UK.

Some of these pet birds escaped in 1969 and later
started breeding in the wild.

The maps opposite show the results of surveys
made by many birdwatchers.

They show the places where ring-necked
parakeets were just seen and where they were
breeding.

(i) Look at the maps.

How did the population of ring-necked
parakeets change between the two surveys?

[2]

(ii) Do the two surveys provide enough evidence
to show any trends?

Explain your answer.

[2]
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(b) The graph opposite shows how the population
sizes of some groups of birds in the UK have
changed.

The population sizes have been recorded as a
percentage of their size in 1970.

The numbers in brackets show the number of
species in each group.

(i) The population size of which group of

birds changed by the GREATEST OVERALL
percentage between 1970 and 2010?

Choose from

sea birds woodland birds farmland birds

[1]

(ii) The population size of which group of birds
changed by the LEAST OVERALL percentage
between 1970 and 20107

Choose from

sea birds woodland birds farmland birds

[1]
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(iif)

(iv)

Not all bird species in the survey belong to
either sea birds, woodland birds or farmland
birds.

Explain how you can tell this from the graph.
Use data from the graph in your answer.

[2]

Sam says, “The graph shows that from 1970 to
2010 more bird populations decreased in size
than increased”.

Discuss whether or not Sam is correct. Explain
your answetr.

[2]
[TOTAL: 10]

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the
following lined page(s). The question number(s) must be
clearly shown in the margin(s).
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