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(a) The photograph below shows an insulin pump being used by a person with
diabetes. An insulin pump is a small electronic device that continually releases
small doses of insulin into the body.

(i) What is the function of insulin in the body?

(ii) Suggest one advantage of using the insulin pump instead of injections to
supply insulin to a person with diabetes.

[1]

[1]
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In Northern Ireland approximately 8000 people have Type 1 diabetes and 1500
of these people use insulin pumps.

(iii) Calculate the percentage of people living with Type 1 diabetes in Northern
Ireland who use insulin pumps.

(Show your working out.)

% [2]
(b) Insulin is a hormone. Give two features of a hormone.
1.
2. [2]
[Turn over
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14360

Protecting fish stocks is one way humans can have a positive effect on biodiversity.

(@) What is meant by the term biodiversity?

[1]

(b) Overfishing results in so many fish being removed from an area that some
species of fish are at risk of dying out.

(i) Suggest one reason why modern fishing methods have led to overfishing.

[1]

(ii) Give two measures that can be taken to prevent overfishing and protect fish
stocks.

1.

2. [2]
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3

The photographs below show some of the equipment required to investigate planting
density.

plant pots seeds watering can compost

14360

(a) Describe how you would investigate the effect of changing the number of seeds
in a pot on plant growth.

Your answer should include:

+ two things that make the investigation a fair test (valid);

« the measurements you need to take; and

* adescription and explanation of the results you would expect.

In this question you will be assessed on your written communication skills
including the use of specialist scientific terms.
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[6]
(b) Photosynthesis takes place in plants.
(i) Complete the word equation below for photosynthesis.
carbon
dioxide * * oxygen
[2]
(ii) Name the structure in plant cells where photosynthesis takes place.
[1]

(iii) Complete the sentence below about photosynthesis.
Photosynthesis takes in and uses energy, this means it can be described

as an reaction. [1]

[Turn over
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4 Bacteria which are resistant to a number of antibiotics are called superbugs.

The statements below give the stages that take place in the development of a
superbug, but they are not in the correct order.

A when antibiotics are taken the resistant bacteria survive
B resistant and non-resistant bacteria are present in the body
C the next generation of bacteria are all resistant to the antibiotic

D the resistant bacteria reproduce

(a) Use the letters A, B, C and D to place these statements in the correct order.

[2]
(b) MRSA is a superbug. One of the measures which can be used to control the
spread of MRSA is to isolate patients when they come into hospital.
(i) Suggest one reason why this method is not widely used in hospitals.
[1]

(ii) Give one other measure used to control the spread of MRSA in hospitals.

[1]

14360
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14360

In a patient who suffers from heart disease, special cells lining the blood vessels of
the heart are damaged. This damage can reduce blood flow to the heart.

Stem cells can be used to replace damaged cells and increase blood flow in the
blood vessels.

Scientists have developed a new technology that can produce a larger quantity of
stem cells in a shorter period of time compared to previous methods.

(a) What is a stem cell?

[2]

Use the information above and your knowledge to answer the following questions.

(b) (i) Give one advantage, to scientists, of producing stem cells using this new
technology.

[1]
(ii) Suggest how this use of stem cells could increase respiration in heart
muscle cells.
[2]
Diabetes has been linked to an increased risk of heart disease.
(c) Give one lifestyle factor linked to an increased risk of heart disease.
[1]
[Turn over
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The diagrams below show levels of organisation in multi-celled organisms, but they

are not in the correct order.

14360

(d) Place the letters W, X, Y and Z in the correct order to show the levels of
organisation. Start with the lowest level of organisation.

[2]
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(a) Two students investigated the effect of exercise on their heart rate.

Heart rate is measured in beats per minute (bpm).

They recorded their heart rate at rest and then every minute for five minutes

during exercise.

The table below shows their results.

Time Heart rate/bpm
fmin Student 1 Student 2

0 70 75

1 80 100

2 89 110

3 95 120

4 100 125

5 100 135

(i) Describe two differences between the effect of exercise on the heart rate of

Student 1 and Student 2.

1.

[2]
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The results for Student 1 are shown on the graph below.

(ii) On the same grid, plot and draw a line graph to show the results for
Student 2.

150

125

100

— x Student 1

75

Heart rate/bpm

50

25

Time/min

[3]

[Turn over
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After 5 minutes of exercise the heart rate of Student 2 was 135bpm. As she
rested, her heart rate slowed at a rate of 5bpm.

(iii) Calculate how long it will take for her heart rate to return to resting rate
(75 bpm).

(Show your working out.)

min [2]
(b) Give two ways regular exercise benefits the heart.
1.
2.
[2]

14360
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7 (a)

Tay-Sachs is a rare inherited condition. It is caused by a recessive allele.

The pedigree diagram below shows how this condition is passed through a

family.
O

O

Hannah

Jim Lucy I:l male without
Tay-Sachs
| ‘ é - male with
Tay-Sachs
Samuel Niamh Jenny Harry Q Cormale without
emale withou

]

Christian Willow Adrian Poppy Jill Tay-Sachs

14360

Tay-Sachs
. female with

(i) How many children do Lucy and Jim have?

[1]

Through genetic screening Adrian found out that his genotype was homozygous
dominant for this condition.

The allele for Tay-Sachs condition (t) is recessive to the normal allele (T).

(ii) Complete the Punnett square below to show the possible genotypes of the
children of Adrian and Poppy.

Poppy

Adrian

[2]
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(iii) What is the percentage probability of Adrian and Poppy having a child who
does not have Tay-Sachs?

% [1]

(b) What is meant by the term phenotype?

[1]

[Turn over
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8 Astudent carried out an investigation into the reaction times of males and females

14360

using their dominant and non-dominant hands.

Their results are shown in the table below.

Reaction times/ms
Gender
Dominant hand Non-dominant hand
Male 250 250
Female 225 292

(a) What type of variation is shown by hand dominance?

[1]
(b) Give two conclusions that can be made from these results.
1.
2.
[2]
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14360

(c) Areflex arc is the nerve pathway involved in a reflex action.
The diagram below shows a reflex arc.

V muscle
IS

7NN
_L stimulus

(i) Complete the diagram above by writing the names of the two neurones in

the boxes.

(ii) What term is used to describe the muscle in a reflex arc?

[2]

[1]

(iii) Name the part of the central nervous system labelled A in the diagram.

[1]

(iv) What name is given to the gap between two neurones?

[1]

[Turn over

*24GSA1219*




9 The diagram below shows a menstrual cycle.

ovulation

The graph below shows the change in body temperature during the menstrual cycle.

37.8

37.6

37.4

Body temperature/°C

37.2

37.0

© WA

2 4 6 8 10 12 14 16 18 20 22 24 26 28

Day in menstrual cycle
14360
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Use this information and your knowledge to answer the following questions.
(a) Give the range of body temperatures during ovulation.

to °C 1]

(b) The hormone progesterone causes the peak in body temperature after ovulation.

(i) Calculate the difference between the lowest and highest body temperature
during this menstrual cycle.

°C 1]
(ii) Give one other function of progesterone in the menstrual cycle.
[1]
(c) Describe the changes that would happen in the uterus lining from:
day 1 to day 5.
day 6 to day 12.
[2]

(d) Name one type of contraceptive that changes a woman’s hormone levels.

[1]

THIS IS THE END OF THE QUESTION PAPER

14360
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