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Q1.

Pathogens cause infectious diseases in animals and plants.

(a) Draw one line from each disease to the type of pathogen that causes the disease.
Disease Type of pathogen
Bacterium
Gonorrhoea

Fungus

Malaria
Protist

Measles
Virus
(3)
(b) Some parts of the human body have adaptations to reduce the entry of live
pathogens.

Look at Figure 1.
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Explain how the trachea is adapted to reduce the entry of live pathogens.

(4)
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(c)

(d)

Malaria is a serious disease that can be fatal.
Malaria is spread to humans by infected mosquitoes.

Scientists investigated the behaviour of mosquitoes to understand how the spread of
malaria could be controlled.

Figure 2 shows the equipment the scientists used.

Figure 2
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This is the method used.
1. 30 mosquitoes infected with malaria were placed in Container A.
2. 30 uninfected mosquitoes were placed in Container B.
3. The total number of times the mosquitoes landed on the socks was

recorded.
Name the dependent variable and suggest one control variable in this investigation.

Dependent variable

Control variable

(2)

Infected mosquitoes landed on the socks three times more often than uninfected
mosquitoes.

Explain how this information can be used to reduce the spread of malaria.

(2)
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(e) Tobacco mosaic virus (TMV) affects many species of plant.
Figure 3 shows a leaf infected with TMV.

Figure 3

© Nigel Cattlin/Getty Images
TMV destroys chloroplasts in the leaf.

Explain how this could affect the growth of the plant.

3)
(Total 14 marks)
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Q2.

In 2014 there was an outbreak of Ebola virus disease (EVD) in Africa.

At the time of the outbreak there were:

(a)

(b)

(c)

no drugs to treat the disease
no vaccines to prevent infection.
By March 2015 there were an estimated 9850 deaths worldwide from EVD.
The number of deaths is an estimate.

Suggest why it is an estimate rather than an exact number.

(1)

Why were no antibiotics used to treat EVD?

(1)

After the outbreak began, drug companies started to develop drugs and vaccines
for EVD.

A drug has to be thoroughly tested and trialled before it is licensed for use.
Testing, trialling and licensing new drugs usually takes several years.

Draw one line from each word about drug testing to the definition of the word.

Word about drug testing Definition

Dose Side effects making the personiill

The concentration of the drug to be
Efficacy used and how often the drug should be
given

Whether the drug works to treat the

Toxicity ilness

()
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(d) The results of drug testing and drug trials are studied in detail by other scientists.
Only then can the results be published by the drug company.

Suggest one reason why the results are studied by other scientists.

(1)
(Total 5 marks)

Q3.

In 2014 there was an outbreak of Ebola virus disease (EVD) in Africa.

At the time of the outbreak there were:

. no drugs to treat the disease

. no vaccines to prevent infection.

(@) By March 2015 there were an estimated 9 850 deaths worldwide from EVD.
The number of deaths is an estimate.

Suggest why it is an estimate rather than an exact number.

(1)

(b) Why were antibiotics not used to treat EVD?

(1)
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(c) After the outbreak began, drug companies started to develop drugs and vaccines
for EVD.

A drug has to be thoroughly tested and trialled before it is licensed for use.
Testing, trialling and licensing new drugs usually takes several years.

Draw one line from each word about drug testing to the definition of the word.

Word about drug testing Definition

Dose Side effects making the personill

The concentration of the drug to be
Efficacy used and how often the drug should be
given

Whether the drug works to treat the

Toxicity ilness

(2)
(d) The results of drug testing and drug trials are studied in detail by other scientists.
Only then can the results be published by the drug company.

Suggest one reason why the results are studied by other scientists.

(1)
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(e) The number of deaths from EVD continued to increase.

The World Health Organization (WHO) decided it was ethical to use unlicensed
drugs.

The WHO said unlicensed drugs could only be given to people who gave their
permission.

Also, any results had to be shared with other researchers and drug companies.

Some vaccines had shown positive results in animal testing, but the vaccines had
not been tested and trialled in humans.

The supplies of the vaccine were low.
At first the vaccines were only used for health workers.

How would the use of a vaccine reduce the spread of EVD?

(2)
() Evaluate the use of unlicensed drugs and vaccines during the EVD outbreak.

Give a conclusion.

(6)
(Total 13 marks)
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Q4.

Pathogens are microorganisms that cause infectious diseases.

(@)

The graph shows the percentage of children under 5 years old who died from
infectious diseases, in the UK, in four different years.
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infectious
diseases
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0] Between 1750 and 1850 vaccinations were also developed.
What is in a vaccine?

Tick (V') one box.

large amounts of dead pathogens

large amounts of live pathogens

small amounts of dead pathogens

(i) The advances in medicine had an effect on death rate.
Describe the effect these advances had between 1750 and 1850.

To gain full marks you should include data from the graph above.
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(b)  Antibiotics were developed in the 1940s. Antibiotics kill bacteria.
0] Which one of the following is an antibiotic?

Draw a ring around the correct answer.

cholesterol penicillin thalidomide
(1)

(i) The use of antibiotics has not reduced the death rate due to all diseases to
zero.

Suggest two reasons why.

1.

()

(c) In school laboratories, bacteria should be grown at a maximum temperature of
25 °C.

Give one reason why companies testing new antibiotics grow bacteria at 37 °C.

(1)
(Total 7 marks)

Q5.

Some infections are caused by bacteria.

(a) The genetic material is arranged differently in the cells of bacteria compared with
animal and plant cells.

Describe two differences.

()
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(b)

Tuberculosis (TB) is an infection caused by bacteria.

The table below shows the number of cases of TB in different regions of southern
England from 2000-2011.

(ii)

Number of cases of TB per 100 000 people

Year London South South
East West
2000 37 5 3
2001 36 6 4
2002 42 6 6
2003 42 7 4
2004 42 7 5
2005 49 8 5
2006 44 8 3
2007 43 8 5
2008 44 8 5
2009 44 9 6
2010 42 9 5
2011 45 10 5

How does the number of cases of TB for London compare with the rest of
southern England?

Describe the pattern in the data for cases of TB in the South East.
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(iii)  Describe the pattern in the data for cases of TB in the South West.

(2)
(i On the graph paper below:

. plot the number of cases of TB in London
. label both the axes on the graph
. draw a line of best fit.
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(i) Suggest why a student thought the value for 2005 in London was
anomalous.

(M
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(d) People can be vaccinated against TB.
Suggest how a vaccination programme would reduce the number of people with TB.

Details of how a vaccine works are not required.

(2)
(Total 13 marks)

Q6.

Some diseases can be cured by using antibiotics or prevented by vaccination.

(@) 0] Explain fully why antibiotics cannot be used to cure viral diseases.

()

(i) There has been a large increase in the populations of many
antibiotic-resistant strains of bacteria in recent years.

Explain why.

()

(b) A person can be immunised against a disease by injecting them with an inactive
form of a pathogen.

Explain how this makes the person immune to the disease.

(3)
(Total 7 marks)
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Q7.

White blood cells protect the body against pathogens such as bacteria and viruses.
(@) 0] Pathogens make us feel ill.

Give one reason why.

(1)

(i) White blood cells produce antibodies. This is one way white blood cells
protect us against pathogens.

Give two other ways that white blood cells protect us against pathogens.

1.

(2)
(b) Vaccination can protect us from the diseases pathogens cause.
(i) One type of virus causes measles.
A doctor vaccinates a child against measles.

What does the doctor inject into the child to make the child immune to
measles?

()
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(i) A few weeks after the vaccination, the child becomes infected with measles
viruses from another person.

The graph shows the number of measles antibodies in the child’s blood from
before the vaccination until after the infection.

i

Number  FEEFERFEREREA R AR A R e A :.
of measles P AR EEAEE AR
antibodies [
in the
blood NEE NN R AREEEEF .n YA
i LN
F i \\
b NH
HH ke
ﬁ Time —— ﬁ
Vaccination Infection

More measles antibodies are produced after the infection than after the
vaccination.

Describe other differences in antibody production after infection compared
with after vaccination.

(ili) ~ Vaccination against the measles virus will not protect the child against the
rubella virus.

Why?

(c) What is the advantage of vaccinating a large proportion of the population against
measles?

)

(M

(M

(Total 10 marks)
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Mark schemes

Q1.
(a)

(b)

(c)

(d)

Bacterium
Gonorrhoea /
Fungus
Malaria
\ Protist
Measles
\ Virus

(trachea) has mucus

to trap pathogens

(trachea) has cilia

to move mucus out of trachea

dependent variable:
number of times mosquitoes landed on socks

control variable:
any one from:

. number of mosquitoes in each container
. length of time socks worn

. dampness of socks

. same type of socks

. size of container

. time

. temperature

. species of mosquito

. age of mosquito

use worn socks
or
use chemical from worn socks
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to attract / trap infected mosquitoes

or accept:
wear clean socks / change socks regularly (1)
to reduce the chance of attracting mosquitoes (1)

(e) less chlorophyll present

(so) less light absorbed

(so) reduced photosynthesis
or
(so) less sugar / food made

[14]

Q2.

(@) any one from:

. not all deaths recorded
. not all causes of deaths recorded

allow cause may not be known

(b) antibiotics do not kill viruses
allow antibiotics only kill bacteria

Dose Side effects making the person ill

The concentration of the drug to be used

Efficacy and how often the drug should be given

Toxicity Whether the drug works to treat the iliness

all correct for 2 marks
1 or 2 correct for 1 mark
(d) any one from:
. to prevent false claims

. to make sure the conclusions are correct / valid
. to avoid bias

[51
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Q3.

(a) any one from:

. not all deaths recorded
. not all causes of deaths recorded

allow cause may not be known

(b) antibiotics do not kill viruses
allow antibiotics only kill bacteria

(c)

Dose Side effects making the person ill
Eficacy The concentration of the drug to be used
Y and how often the drug should be given

Toxicity Whether the drug works to treat the illness

all correct for 2 marks
1 or 2 correct for 1 mark

(d) any one from:

. to prevent false claims
. to make sure the conclusions are correct / valid
. to avoid bias

(e) some people would be immune to EVD
allow those vaccinated would not contract the disease

if less people (in a population) have EVD less chance of it being passed on

() Level 3 (5—6 marks):
A detailed and coherent evaluation is provided which considers a range of
arguments for and against the use of unlicensed drugs and comes to a conclusion
consistent with the reasoning.

Level 2 (3—4 marks):
An attempt to give arguments for and against the use of unlicensed drugs is made.
The logic may be inconsistent at times but builds towards a coherent argument.

Level 1 (1-2 marks):

Discrete relevant points made. The logic may be unclear and the conclusion, if
present,

may not be consistent with the reasoning.
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Q4.

(@)

(b)

0 marks:
No relevant content

Indicative content

pros
. might save some lives
. vaccine could reduce chance of future outbreaks
. patient made aware of risk and agreed to use of drug
. sharing of results could speed up development of effective vaccines / drugs
. used mainly for health workers who were risking their lives to help
cons
. could be dangerous
or
vaccine could harm a healthy person
. goes against legislation / laws governing drug development
. might set a precedent for other drugs not to be fully tested
. unfair as not available to the African people

a justified conclusion

[13]

(i) small amounts of dead pathogens
1
(i) decrease
1
by 60 (%)

allow from 70(%) to 10(%)
allow other correct data treatment

(i penicillin

(i) any two from:

. antibiotics only kill bacteria
allow antibiotics do not kill viruses

. some bacteria are resistant (to antibiotics)
allow MRSA not killed by antibiotics

. (correct) antibiotics not always used
allow course not completed

. deficiency disease(s) not caused by bacteria or cannot be treated by
antibiotics

. inherited disease(s) not caused by bacteria or cannot be treated by
antibiotics

. ‘lifestyle’ diseases not caused by bacteria or cannot be treated by
antibiotics
eg heart disease / cancer

if no other mark given allow 1 mark for not all diseases are
caused by bacteria or some diseases are caused by viruses
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(c) bacteria grow faster
allow this is body temp (at which pathogens grow)

[7]
Q5.
(@) any two from:

. only one ‘chromosome’

allow one strand of DNA
. circular

allow loop
. may have plasmids
. not in a nucleus / no nucleus

(b) (i any one from:

. London is much higher

or converse
. more variable / wider range

allow ‘on average it is 5/ 6 times greater’

(i) increases
Included figures must be correct

(iii)  overall slight increase
accept ‘doesn’t change much’

variable / goes up and down

(c) (i) both axes correctly labelled
X =Year

y = Number of cases

correct points
all correct = 2 marks
1-2 errors = 1 mark
> 2 errors = 0 marks

suitable line of best fit
accept straight line or smooth curve

(i) doesn’t fit the pattern / line of best fit

(d) provides immunity / protection (to TB)
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ignore ‘stops people catching it’
ignore ‘resistance’

prevents TB spreading
accept ref to herd immunity

Q6.

(a) (i viruses live inside cells

viruses inaccessible to antibiotic
allow drug / antibiotic (if used)
would (have to) kill cell

(i) any two from eg

. non-resistant strains killed (by antibiotics)
. so less competition
. overuse of antibiotics / antibiotics prescribed for mild infections

if no marks gained allow one mark for ‘people do not finish
course of antibiotics’

(b) (stimulate) antibody production
ignore antitoxin

(by) white cells

rapidly produce antibody on re-infection
ignore antibodies remain in blood

Q7.
(@) (i) any one from:
. (produce) toxins / poisons
. (cause) damage to cells
kill / destroy cells

allow kills white blood cells

(i) produce antitoxins

engulf / ingest / digest pathogens / viruses / bacteria / microorganisms
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accept phagocytosis or description
ignore eat / consume / absorb for engulf
ignore references to memory cells

(b) (i) dead / inactive / weakened
accept idea of antigen / protein

(measles) pathogen / virus
ignore bacteria

(i) (after infection)
accept converse if clearly referring to before vaccination
rise begins sooner / less lag time
steeper / faster rise (in number)
longer lasting or doesn’t drop so quickly

idea of staying high for longer
ignore reference to higher starting point

(i)  antibodies are specific or needs different antibodies

accept antigens are different or white blood cells do not
recognise virus

(c) reduces spread of infection / less likely to get an epidemic
accept idea of eradicating measles
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