Additional Assessment Materials
Summer 2021

Pearson Edexcel GCSE in Biology (1BI0)
Higher

Resource Set Topic 5: Health, Disease and
the Development of Medicines

Questions

(Public release version)



Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone
progress in their lives through education. We believe in every kind of learning, for all kinds
of people, wherever they are in the world. We've been involved in education for over 150
years, and by working across 70 countries, in 100 languages, we have built an
international reputation for our commitment to high standards and raising achievement
through innovation in education. Find out more about how we can help you and your
students at: www.pearson.com/uk

Additional Assessment Materials, Summer 2021
All the material in this publication is copyright
© Pearson Education Ltd 2021


http://www.pearson.com/uk

General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.



2 (a) Obesity increases the risk of a person developing cardiovascular disease.
Losing weight can reduce the risk of this disease occurring.

Explain why exercise can cause weight loss.
Fat iS broken clown to provide energy for exercise

_Since_faf amount /weight 1S redumced , overall we:gld |S..lQ$\_‘.

(b) Figure 2 shows a gastric band fitted to a stomach.

gastric band

Figure 2

Explain how a gastric band helps a person to lose weight.

A gastvic band reduce the volume of the stomach so less food is
talken in, and fats stoved i$ used for energy

_The persont wowld feed full faster widh (.QSS 'Food o
_ TS prevemts  foxmation of Aot oue fo exta .wr_g.y .
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(c) BMI and waist:hip ratio can be used to find out if a person is obese.

Figure 3 shows some data for two males.

male BMI waist : hip ratio
A 273 0.85
B ? 0.81
Figure 3

BMI is calculated using the equation:

B\l = massin kilograms

(height in metres)?

(i) Male B has a mass of 72kg and a height of 1.81 m.
Calculate the BMI of male B.

Give the answer to 3 significant figures.
12
BMI< (.81) 2

= 1977
2 220

BMI = _

22.0



(ii) Figure 4 shows the interpretation of BMI values.

BMI range interpretation
below 18.5 underweight
18.5-249 normal
25.0-299 overweight

30.0 and above obese

Figure 4
Males with a waist: hip ratio above 0.90 are defined as abdominally obese.
Explain what the BMI and waist : hip ratio for male A shows about his weight distribution.
_His BM!I snows thal heis overweignt but his waist: hip Tatio Shows

tmat he iS not abdomrnally obese. TWeSt $how that his weightis

not_distributed in 1he abdgmen avea.

(iii) An autoclave is used to prepare the agar growth medium used in 5tep 2.

Explain why the agar growth medium is autoclaved.

To Sterihse the agar growtih medium $0 there will be po

CoNfRMUNATION .



5 Streptococcus bacteria can cause a sore throat or skin infection.
An iliness called scarlet fever can also develop during an infection with this bacterium.

(@) (i) Give two precautions a doctor should take when treating a patient who is
infected with Streptococcus.

-
=

wear a mash and gloves and dispose them immedrately after use.

(i) From September 2013 to March 2014 there were 2830 cases of scarlet fever in
the UK.

From September 2014 to March 2015 there were 5943 cases of scarlet fever.

Calculate the percentage increase of the number of cases of scarlet fever between
the periods September 2014 to March 2015 and September 2013 to March 2014.

59u3 - 2830 )
2330

x100= 110 %,

110



(b) Patients with scarlet fever can be treated with antibiotics.
New antibiotics need to be tested before they can be used in patients.

Which is the correct sequence for the development of a new medicine?

[] A testing in healthy —. testing using —. double blind trials
volunteers cultured cells on patients

[] B testing using —. double blind trials _. testing in healthy
cultured cells on patients volunteers

[] € testing in healthy — double blind trials — testing using
volunteers on patients cultured cells

X D testing using _. testing in healthy —. double blind trials
cultured cells volunteers on patients

(c) Most cases of scarlet fever occur in children.

Adults have usually developed immunity to a toxin that the Streptococcus bacteria
produce during infection.

Explain how an adult develops immunity to the toxin.

_The odwts had a previous infechion pf the Strepiococcus

_bodtenio during twelr childhood.
During_the infection, an immure regponse is triggered by the antigen.

Lymphocytes ave produced and ey divide to form memory cells.

__Re-exposure 4o 4ire some 4oxin dunv\gadmw\ood R
- ggers the memovy colls rEswiting a faster

- Tis  preveats  odwdts from  geting scarer fever.
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10 A scientist was planning to compare the effectiveness of the antibiotic myxopyronin
on two different species of bacteria.

Figure 18 shows the equipment the scientist can use.

o0 ([ ]Y)

0
00 *®

o ©

-

agar plates two species filter discs of spreader incubator
of bacteria myxopyronin

Figure 18

(@) (i) Describe how the scientist could determine the effectiveness of myxopyronin
on the two species of bacteria.

the_spreader. Add the same amount of filter discs of myxopyronin
o each plate and place The plates in the incubator. After
_incubation, compare the clear 2one / zone of inhibition in the 2
_pletes.  The grecdtr Hhe clear 2one iS, ¥ move
_effecive  myxopyrowin iS 1o thot species.
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*(b) Infections can also be caused by viruses.

Describe the lytic pathway of a virus and how this causes the spread of infection
through a population.

As viruS cannot replicate gn their own, 'ﬂ'wlj enter host cells and use their
machinery to Synthesise proteins and nucleic acid to replicate.
DNA _and protein coodS are assembled together o new

virus partices. When a lot of nuw vwruses are formed
host cells wndergo  lysis- [burst. They can be found in bodily fiuids

such as Saliva , and spread in airborne droplets from one host to

another.  The Virus can olso infect other nearby Colls .,
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3 (a) Clostridium tetani is a bacterium that can be found in soil.
It causes the infection tetanus.
Children are vaccinated against tetanus.

Explain why these children do not get tetanus if the bacteria enter their body
through a cut in the skin.

Tne children ave immunised against tetanus Tthrough the vaccine,
_s0 they will have memory cells which recognise the antigen for tetanus

stev, ] . X
ondpvoducwn*bod'"& before the bacteria can cause an infection.

_________ vactine - Cowtaing antigens of Clostridium tetani  wth triggers
_.an_immune  resporse  spedficfotetanus.

7 Measles is a disease caused by a virus.

(@) Describe the lytic pathway for a virus.

_and_nucleic acids , which ove wsed to form viral pavticles. The
_host cell_undergoes lysis , releasing the vivuses mside , which

can infect other host cells.
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(c) Measles is prevented by immunisation.

(i) State two reasons why people might not be immunised against measles.

rish of side- effects

(i) The spread of measles is prevented by herd immunity.

Describe herd immunity.


Juliana

Juliana


8 (a) LDL cholesterol is a type of cholesterol which increases the risk of heart disease.
Statins are drugs used to reduce LDL cholesterol levels.
Figure 12 shows the cholesterol levels in the blood of a man.

He started taking statins at the beginning of February and stopped taking them
four months later.

4.0
3.5
3.0

2.5
LDL cholesterol

level in the blood 2.0
(mmol per dm?)

1.5
1.0
0.5
0.0 . ] . | 1 1
Jan Feb Mar Apr May Jun Jul
month
Figure 12

(i) Describe the effect of statins on LDL cholesterol levels in the blood.

Use data from the graph to support your answer.

Statins lower LDL cholesTerol Jevels in blood. wWhen he staried Tauing

_$1atins in_February, LDL cholesterol level in blood dropped from about



(i) Use evidence from the graph to explain why statins are usually prescribed as

life-long medication.
cholestevol

(b) Which data can be used to calculate the man’s BMI?

L] A waist circumference and height
L1 B waist circumference and hip circumference
C mass and height

] D mass and hip circumference

*(c) Gonorrhoea is a sexually transmitted bacterial infection.

Figure 13 shows the number of people diagnosed with gonorrhoea in the UK.

30000

male
25000 —

20000
number of people
diagnosed with 15000 —
gonorrhoea

10000

1 B

0 1 ! 1 1 ! 1
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

year

Figure 13
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Explain how gonorrhoea is transmitted and how the number of people infected
can be reduced.

Use data from the graph to justify why it is necessary to reduce the number of
people infected.

26,000 in male and 5000 to §,000 in Temale. 1t is likely that the

.............................................................................................. L T B T

1 Between 2013 and 2016 there was an outbreak of a disease called Ebola.
Ebola is estimated to have caused the deaths of more than 11000 people.

(@) (i) Why is the number of deaths from Ebola only an estimate?

[0 A many people were immune to Ebola
B many deaths were not confirmed to be caused by Ebola

C Ebola does not spread easily

O 0 X

D Ebola does not cause any symptoms

(ii) State how Ebola is spread from person to person.

_contact with infected blood or bodily flwids
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(iii) The lytic pathway is part of the lifecycle of the Ebola virus.
After infection of the host cell, components of the virus are produced.

Describe the next stages of the lytic pathway.

The components ave gssembled to form viruses. The host cell undergoes

lysis_and the virus paviicles ave veleased. ... .

(b) The genetic material of a virus can also be inserted into the genome of the host.

(i) Name this type of pathway.

lus gcmc pa'rhwom

2 (a} The human |mmun0def|C|ency virus (HIV) can cause AIDS

Which type of cell is destroyed by the HIV virus?

[l A red blood cell
[0l B nerve cell
X € white blood cell

[0 D sperm cell

(b) Describe how the specific immune system defends the body against disease.

The Specific immune system recognises the Specific antigen Causing

tne disease- Lymphocytes produce antibodies and antitoxins which ave

specific to the antigen. They also produce memory cells which can. .

recognise the antigen quicker in the next infection. .
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(c) Figure 1 shows the number of people per million of the population in five
European countries who were diagnosed with measles in one year.

number of people diagnosed
country with measles
per million of the population

Belgium 21.00

France 15.63

Germany 8.42

Italy 20.06

Norway 0.05
Figure 1

(i) The population of Belgium in that year was 11.18 million.
Calculate the number of people in Belgium diagnosed with measles.
Give your answer to three significant figures.
20.00%1(-18 = 234.78
235

QSS —...people

(ii) Countries do not report the total number of people diagnosed with measles.
Countries report the number of people diagnosed with measles per million of

the population.

Give one reason why this is better.

To allow better comparison between countries with different numbers

of peopie in the population.



(iii) Give one reason why the number of people per million diagnosed with
measles is different in these countries.

In some_cowntries the people are vaccinated §o fewer people have measies,

7 Bacteria grown in a liquid medium is called a bacterial culture.
As the number of bacteria increases the bacterial culture becomes opaque.
This is because light is absorbed by the bacterial culture.

(a) To measure the increase in the number of bacteria, a scientist took a sample from
the culture every 20 minutes.

The apparatus shown in Figure 7 detects the amount of light transmitted through
the bacterial sample and uses it to calculate the amount of light absorbed.

reading showing
|~ the amount of
\@ —> —> light absorbed

light detector

light source ~_|

bacterial sample

Figure 7

(i) Give two aseptic techniques the scientist should use when taking samples from the
bacterial culture.

1 _wosh handy ond weav gloves



(i) Figure 8 shows the amount of light absorbed by the bacterial sample.
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Figure 8
The bacterial population increases rapidly between 40 and 100 minutes.
Calculate the time taken for the amount of light being absorbed by the bacterial
sample to double from 0.5 to 1.0 arbitrary units.
q95-58= 31
37 minutes

(iii) The scientist put a small sample of the bacteria on a microscope slide and
used a magnification of x1000 to view the sample.

The bacteria could not be seen very clearly.

Give one improvement the scientist could make to view the bacteria more clearly.



9 Cancer Research UK found that many people do not realise that obesity is linked to an
increased risk of developing cancer.

In the body, fat tissue sends signals that cause other cells to divide.

(@) (i) Describe how this could cause cancer to develop.

(iii) Obesity is linked to 1 in 20 cases of all types of cancer.
Approximately 13% of cases of bowel cancer are caused by obesity.

Determine how the impact of obesity on bowel cancer compares to the
impact of obesity on all types of cancer.
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(b) Two men have the same mass of 80kg.

One man’s BMI is categorised as normal weight, the other man’s BMI is categorised
as obese.

Explain why the men have different BMI values.

(c) Obesity can also cause cardiovascular disease to develop.

Describe the different treatments available for cardiovascular disease.

Medicines can be prescribed to help lgwer cholesterol level and blood

TOTAL = 77 MARKS



