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Answer ALL questions. Write your answers in the spaces provided.

Dementia is a term used to describe a set of symptoms linked to different diseases of

the brain.
(@) Use information from the box to complete the passage about dementia.
(5)

45 heart disease Parkinson’s forgetfulness 35
schizophrenia poor eyesight 65 muscle tremors stroke
Alzheimer’s confusion dizziness
One disease associated with dementiais ..., . Itis most common
in people overtheage of ... ... . Vascular dementia is another type

of dementia that can be caused by ... . The symptoms shown

in people affected by vascular dementia include ...

and .o

(b) The diagram shows the number of people with dementia in some parts of the UK.

N. Ireland

England
18286

648 895
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(i) Describe the distribution of dementia in the UK.
Use the diagram to help you with your answer.

(2)
(i) The total number of people with dementia in the UK is 800 000.
The ratio of females to males with dementia is 3:2.
Calculate the number of males with dementia in the UK.
(2)
number of males with dementia = ...
(iii) Suggest why the number of cases of dementia is predicted to double by 2050.
(2)

(Total for Question 1 = 11 marks)
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7

2 A group of four students investigate their pulse rates at rest and after two minutes of exercise.

The table shows their results.

1 78 142

86 168

2
3 81 157
4 78 168

(a) Draw a bar chart to show the pulse rates of each student at rest and after two
minutes of exercise.
(4)
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(b) Calculate the mean increase in pulse rate after two minutes of exercise.
(2)

mean increase in pulserate = ... bpm

(c) Suggest why the value obtained for the mean increase in pulse rate may be unreliable.

(1)
(d) Give three possible reasons why the increase in pulse rate after two minutes of
exercise is different for each student.

(3)
e e e
e e e e e
S

(e) Describe a method that the students could use to measure their pulse rates.
(2)
(Total for Question 2 = 12 marks)
. J
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4 )
3 Figure 1 shows a human heart.
Figure 1
X \))U@
- >
w
(@) (i) Which part of the heart pumps blood to the lungs?
(1)
[1 A leftatrium
[l B left ventricle
[J € rightatrium
[] D rightventricle
(i) Name blood vessels W and X.
(2)
53 oTo Yo RV ZTYY= IR
53 Lo Yo Yo RV Z=TYY=) 1D GO
g J
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.

(iii) Describe the differences in the composition of the blood carried by
blood vessels W and X.

lumen

blood vessel 1 blood vessel 2

(i) Give a reason why blood vessel 1 represents X in Figure 1.

(ii) The diameter of the lumen in blood vessel 1 is 10 mm. The diagram has been
drawn 50 times larger than the actual size of the blood vessel.

Calculate the actual size of the lumen of this blood vessel.
Give your answer in micrometres (um).

(2)

actual size= ... um
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(i) Explain how the structure of blood vessel 1 is adapted to help the blood flow
through the vessel.

(c) The diagram shows the interaction of an ACE inhibitor in the renin-angiotensin
pathway. This pathway is used by the body to control blood pressure.

kidney renin
ACE inhibitors
angiotensiongen angiotensin |
angiotensin
< —)R— — | converting
enzyme

angiotensin Il

(i) Explain how ACE inhibitors are used in the treatment of high blood pressure.
Use the diagram to help with your answer.
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(ii) Suggest why it is important that people with high blood pressure take
medication to reduce it.

(Total for Question 3 = 15 marks)

:
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( )
4 The diagram shows a new approach to treating severe burns.
harvest stem cells
gy :“SI: ity
severe burn
stem cells
sprayed onto
burn site
cell application heals burn
(@) The stem cells used in this treatment are extracted from the patient’s skin.
Name the type of stem cells that are used to treat the burn.
(1)
(b) Give one reason why it is important that stem cells are taken from the patient’s
own skin and not the skin of a donor.
(1)
\_ J
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-
(c) The diagram shows a stem cell taken from the skin of the patient.
X
w
Y
Name parts W, X and Y.

(3)
L
K e e e
5

(d) The stem cells used to treat the burn eventually form new skin tissue that heals
the wound.
Describe how these stem cells form new skin tissue.
(3)
.
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( )
(e) Describe advantages of using this method of treating severe burns instead of
growing the patient’s skin cells in a petri dish in a laboratory.
(3)
(f) Give reasons why some people might object to the use of certain types of stem
cell in medical research.
(2)
(Total for Question 4 = 13 marks)
.
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5 (a) The diagrams show a red blood cell and a blood capillary drawn to the same scale.
red blood cell blood capillary
[ 4

(1)

(3)
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( )
(b) Cigarette smoke affects the function of red blood cells.
Explain why the birth weights of babies born to mothers who smoke cigarettes
tend to be lower than the mean birth weight.
(3)
(Total for Question 5 = 7 marks)
.
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6 (a) The diagram shows how a competitive inhibitor reduces enzyme activity.

competitive inhibitor

¥

(i) Explain why the competitive inhibitor is able to bind to the enzyme.
Use the diagram to help with your answer.

: L
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(i) The graph shows how a competitive inhibitor affects enzyme activity.

enzyme activity
in arbitary units

maximum rate of reaction

without
inhibitor

N

AN

with competitive
inhibitor

V3dV SIHLNI LM LON-Oa

substrate concentration

Describe how enzyme activity is affected by the presence of a competitive inhibitor.
(2)

KK

VAN SN 2L

J
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(b) The diagram shows how another type of inhibitor binds to an enzyme.

substrate

\

inhibitor

|

This inhibitor affects the enzyme in different ways to a competitive inhibitor.

Describe these differences.

Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
Issue 1 - July 2016 © Pearson Education Limited 2016




(c) The pie chart shows the worldwide industrial uses of immobilised enzymes.

12%

37% O biological research

[ diagnostic

food and beverage
B fabric and household
O biofuel

W other

15%

(i) The total estimated market value of industries that use immobilised enzymes
is £3.9 billion (£3900000000).

Calculate the estimated value of immobilised enzymes in the food and
beverage industry.
(2)

V3dV SIHLNI LM LON-Oa

) &
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(i) These statements are about the use of immobilised enzymes in the food and
beverage industry.

1. Amylase is used to convert lactose to galactose and glucose in the
production of lactose-free milk.

2. Glucose and fructose are produced from sucrose in the production of
slimming foods.

Which of the statements are correct?

1 only
2 only

Both statements 1 and 2

O 0O O O
O N W >

Neither statement 1 nor statement 2

(d) Describe how immobilised enzymes are used to detect glucose in urine.

(Total for Question 6 = 15 marks)
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7 The table shows the hearing range of different species of animal.

. Lowest frequency Highest frequency w)

SREEIeS hearing / Hz hearing / Hz g

dog 50 46000 g

=

cat 30 50000 =

m
human 20 20000 =

-
frog 100 3000 £
0
mouse 1000 100000 5
>

(a) ldentify the species with the greatest hearing range.
(1)

..................................................................................................................................................................................................................................................................................... -
(b) Describe a method to investigate the frequency range audible to humans 558

(3) 2

G J i
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(c) The diagram shows a human ear.

auditory nerve

ear drum

(i) Name structures K, L and M.

(3)
G
L e e
1 PO

(i) Describe the role of structures K, L and M in hearing.

(2)

. J
Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
Issue 1 - July 2016 © Pearson Education Limited 2016



( )
(d) The auditory nerve contains sensory neurones.
Draw a diagram of a sensory neurone in the space below.
Add the following labels to the diagram:
e axon
e cell body
e dendron
e myelin sheath.
(5)
(e) Explain how damage to the auditory nerve might affect hearing.
(3)
(Total for Question 7 = 17 marks)
TOTAL FOR PAPER =90 MARKS
.
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1

Answer ALL questions. Write your answers in the spaces provided.

(@) What type of microorganism causes gonorrhoea?

] A bacterium
[0 B fungus
[0 € protozoan

[J D virus

(b) The graph shows the number of cases of gonorrhoea treated in UK clinics
between 1930 and 1965.

50000+
45000 -
40000 -
35000+
Number 30000

of cases of
gonorrhoea 25000

20000 %
15000
10000
5000 I I I ! I I I
1930 1935 1940 1945 1950 1955 1960 1965
Years
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(i) Find the number of cases of gonorrhoea in 1945.
(1)

number of CaSeS = ..

(i) Describe the trend in the number of cases of gonorrhoea between 1954 and 1965.

(2)
(c) (i) State two ways to reduce the chances of catching gonorrhoea.
(2)
e e e
2 e e
(i) State one treatment for gonorrhoea.
(1
AN J
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(d) Explain why oral contraceptives are ineffective in preventing the spread of
sexually transmitted diseases.

V3UVY SIHL NI 3LIYM 1ON Oa

(Total for Question 1 = 9 marks)
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2 Osteoporosis is a disease that affects bones. Bones become weak and can easily be
damaged. Once bones are damaged from osteoporosis they are difficult to repair.

One in every three women and one in nine men over the age of 60 in the UK have
osteoporosis.

In 1990, data showed that 1.7 million people worldwide fractured their hip bone.
30% of these were men.

Osteoporosis is known as the ‘silent disease’.

Taking measures in early life to prevent this condition is more appropriate than
treating the condition once it has become established.

(@) (i) Calculate the total number of men worldwide who fractured their hip bone in 1990.
Show your working.

totalnumber= .o

(i) In 1990, only 25% of people in the UK that fractured their hip bone were men.
Suggest two possible reasons for the difference in the percentage of men
worldwide and the percentage of men in the UK who fractured their hip bone.

Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
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(b) Explain two measures that can be taken in early life to prevent osteoporosis.

0000000000000
e
(c) The photographs show the structure of healthy bone and bone that is damaged
by osteoporosis.
healthy bone bone damaged by osteoporosis
Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
Issue 1 - July 2016 © Pearson Education Limited 2016
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-
(i) Describe how bone damaged by osteoporosis differs from healthy bone.
Use the photographs to help you with your answer.
(2)
(ii) Suggest why osteoporosis is known as the ‘silent disease’
(2)
(Total for Question 2 = 12 marks)

: L
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3 Polydactyly is a genetic condition caused by the presence of a dominant allele.
The photograph shows the feet of a person with polydactyly.

(Source: www.fotolia.com)

(a) State what is meant by the term dominant allele.

J
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(b) A man with polydactyly has a son who has no symptoms of the disorder.
The son and his wife produce two children. The first child, a boy, does not
have polydactyly. The second child, a girl, is affected by the disorder.

(i) Draw a family pedigree to show the genotypes of the man, his wife, his son,
his son’s wife and their children.

Use the symbol D to represent the allele for polydactyly and d to represent
the allele for normal hands.

(i) The son and his wife have a third child.
Calculate the probability that this third child will be a boy affected by polydactyly.

probability = ...

(Total for Question 3 = 11 marks)
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4 (a) Two types of nucleic acid are found in cells. These are DNA and RNA.

Describe three differences between DNA and RNA.

V3dV SIHLNI LM LON-Oa

(b) The symbols shown can be used to represent the components of nucleotides that
join together to make nucleic acid.

I )

base phosphate sugar

Draw a section of RNA consisting of two nucleotides using the symbols given.

(3)

KK

| VANV SIHLNI 3LIEM

L ) &3
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(c) A student investigates DNA taken from a human cheek cell. The student finds
that 37% of the nucleotides contain adenine.

(i) Calculate the percentage of nucleotides in the sample that contain guanine.
Show your working.

(ii) The student repeats the investigation twice using a muscle cell and then a red
blood cell.

Explain the results that the student should expect for each investigation.

(3)

percentage containing guUANINE = ... %

Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
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\
(d) The DNA of rice plants can be modified to produce Golden Rice. Golden Rice has
been modified to have high levels of
(1)
[J] A insect resistance
] B iron
[J € protein
[ D vitamin A
(Total for Question 4 = 15 marks)
Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
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5 A student carries out an investigation to compare the rates that two different
solutions of amylase, P and Q, digest starch.

The student mixes 5 cm? of starch suspension with 5cm? of amylase P solution and
pours it into the Visking tubing. This is then placed in a water bath at 37°C, as shown
in the diagram.

mixture of
starch suspension Visking
and amylase tubing

| |

water
at 37°C

The experiment is left for four hours. Every hour, the Visking tubing is removed from
the water bath. It is dried, weighed and returned to the water bath.

The experiment is repeated, with amylase Q solution instead of amylase P solution.

The table shows the results obtained by the student.

Increase in mass of tubing / g

Time/ hours amylase P amylase Q
0 0.00 0.00
1 0.05 0.20
2 0.10 1.10
3 0.20 1.60
4 0.25 1.80

Pearson Edexcel International GCSE in Human Biology - Sample Assessment Materials
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(@) Plot the results of this investigation joining the points with straight lines.
(5)

(b) (i) Explain why there is an increase in the mass of the Visking tubing during the
investigation.
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(i) Explain why the rate of increase of mass is lower after 3 hours in both
investigations.

(iii) Two factors that are kept constant in the investigation are the concentration
of amylase and the pH of the solution.

Explain why these two factors should be kept constant.
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(d) State two places in the body where amylase is produced.
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s

6 Homeostasis in humans involves the deamination of excess amino acids.
Deamination includes the removal of nitrogen from the amino acid and the
formation of urea.

(@) (i) State whatis meant by the term homeostasis.

(2)
(ii) State where the process of deamination occurs.
(1)
(b) Describe how a person obtains amino acids for the body to produce new proteins.
(3)
.
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(c) Aninvestigation is carried out to show the daily amounts of nitrogen-containing
compounds excreted in the urine of two people, A and B.
The two people are on different diets.
The results of the investigation are shown in the table.
Nitrogen-containing Mass excreted/g
compound in urine person A person B
urea 14.30 2.10
uric acid 0.16 0.08
ammonia 0.50 0.34
creatinine 0.60 0.60
(i) Explain how the diet of person A is different from the diet of person B.
Use information in the table to help you with your answer.
(4)
.
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(i) The figures for creatinine do not vary even though the diets of person A and
person B are different.

State why the figures for creatinine do not vary.

(d) If certain steroid drugs are taken, the balance of nitrogen-containing compounds
in the body changes. This results in less nitrogen-containing compounds being
excreted.

Suggest the effect that taking these drugs could have on the body.

(Total for Question 6 = 12 marks)
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7

(@) Movement of air in and out of the lungs during breathing is achieved by various
volume and pressure changes occurring in the lungs and thorax.

Complete the following passage using the most appropriate words.

During the process of breathingin, ... in the thorax is reduced.

This is brought about by anincreaseinthe ... of the thorax.

These changes areduetothe ... becoming flat and the ribs moving
out and up. This means that the external air pressure is greater. This causes air to

travel ..o a pressure gradient. This results in the

[UNGS o .

(b) The diagram shows a section through part of a lung.

direction of blood flow —»

blood vessel A

alveolus

0.2 mm

(i) Blood vessel A labelled on the diagram is the pulmonary vein.

State why blood vessel A is the pulmonary vein.
Use information from the diagram to help you with your answer.
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(ii) Determine the actual thickness of the wall of the alveolus using a ruler and
the scale shown on the diagram.
Show the stages in your calculation.
(4)

(iii) Explain the significance of the thickness of the wall of the alveolus to the
efficiency of gas exchange.

(Total for Question 7 = 13 marks)

TOTAL FOR PAPER =90 MARKS
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