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1 (a)

A reverse wording for both 
mark vertically / one mark each correct column 

description of 
event  

outcome 
for the 

individual 

production 
of memory 

cells /  
yes or no 

precise type 
of immunity 
acquired by 
individual 

individual P is 
injected with a 
live, weakened 
disease-causing 
organism 

individual P 
does not 
become ill from 
the disease and 
has long-lasting 
protection from 
the disease 

yeses artifici active

individual Q is 
exposed to a 
disease-causing 
organism and is 
immediately 
injected with a 
specific antibody  

individual Q 
does not 
become ill from 
the disease but 
suffers from the 
disease a year 
later 

noo artificia passive

[2] 

(b) bone marrow ; A stem cells / myelocytes I white blood cell [1] 

(c) (i) 1
2 

3 

4 

 healthy body cells, (recognised as) self / have self-antigens ; A non-foreign 
cancer(ous) / tumour, cells, (recognised as) non-self / have non-self antigens ;  

A foreign
idea that changes occur to structure of cell surface membrane of, cancer(ous) / 
tumour, cells ;  
phagocytes have receptors for, non-self / foreign, antigens or 
phagocytes have receptors for antibody complexed to non-self / foreign antigens ; 

[max 2] 
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(ii) 1

2 

 uncontrolled / AW, mitosis / (mitotic) cell division / cell replication / cell cycle ;  
 either 

one example of a change occurring in a healthy cell  
e.g. proto-oncogene to oncogene
 mutation of / switching of, tumour suppressor gene 
 uncontrolled growth  

increase in growth proteins 
shorter interphase (of cell cycle) 

 (rapid) DNA replication 
cells do not respond to signals (from other cells)  

 or 
further detail of tumour formation ; 

e.g. cells immortal / no apoptosis / no programmed cell death
 no contact inhibition / cells continue to grow when they contact other cells 

cell cycle checkpoints not controlled 
 abnormal / AW, mass of cells formed  
 undifferentiated / unspecialised, cells / tissue / mass  

cells do not function (as tissue of origin) [2]

[Total: 7] 
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2 (a 5 / 6 correct = 3 marks      3 / 4 correct = 2 marks4 correc / 2 correct = 1 mark 

hint: use green blobs for correct  

infectious 
disease 

name of causative 
organism(s) 

type of 
causative 
organism 

main mode of transmission 

HIV/AIDS human 
immunodeficiency 
virus (HIV) 

virus sexual contact 

cholera Vibrio cholerae bacterium  
A bacteria 

ingestion of contaminated water 
and food 

tuberculosis Mycobacterium, 
tuberculosis or  
M.. bov

bacteriumacteriu / droplet   infection   
A described  
A airborne droplets  
R air droplets alone 

measles  Morbillivirus ;  
A morbillivirus 
A Morbilivirus 
A Morbilli 

virus aerosol / droplet, infection 

malaria ; Plasmodium vivax 
or P. malariae or 
P.. falciparu or
P.. ova

protoctist ; 
A protozoa 
A protist(a) 

feeding / sucking  
blood / AW, by  
Anopheles /  
mosquito ;   
A mosquito / Anopheles, bite 
A mosquito / Anopheles, is vector 

[max 3] 

(b) responses do not have to be presented as a table or confined to any
one column
for each numbered mark point, accept point either in left hand column
or right hand column

A femidom for condom where relevant
A prophylactic for condom
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mp factors to consider  recommendations 

1 (geographical) availability of condoms  condoms should be available (in all 
relevant locations) ; 

2 where available, insufficient stock of condoms  condoms should be stocked in sufficient 
quantities ; 

3 condoms (available but) unaffordable  free / affordable, condoms (should be 
provided) ;  
A condoms should be provided 

4 low level / no, advertising  campaigns  for 
condom use 

ref. advertising  campaigns  for, condom 
use / safe sex / protective 
sex ; 

5 poor condom storage (idea of deterioration) safe storage of condom supplies (to avoid 
deterioration) ; 

6 lack of education in, use of condoms / how HIV 
is spread / other relevant  
R low level of awareness of HIV / lack of 
education about HIV  

ref. education ; e.g. should use 
condoms / proper use of condoms  
A (should practice) safe sex / protective 
sex 

7 low level of (interest in) condom use or, 
religious / cultural, objections 
A few people use condoms 

ref. changing perception of people to 
encourage use (of condoms) ; 

8 identifiable, high risk / named high risk, groups  
e.e.g. sex workers, (male) homosexuals, multip
partners,
IV drug abusers (in context of sexual activity)

idea of targeting, high risk / named high risk, 
groups ; 
e.e.g. sex workers, homosexual male
multiple partners, IV drug abusers
IV drug abusers (in context of sexual
activity)

9 low rate of male circumcision encourage circumcision procedure / train 
health personnel ; 

10 poor treatment of sexually transmitted infections treatment of sexually transmitted infections 
(as risk of contracting HIV increases) ; 

11 no / poor / AW, antiretroviral therapy ref. antiretroviral therapy reducing risk of 
sexual transmission ; 

12 ref. extent of contact tracing ref. to contact tracing ; 

[max 4] 
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(c) (i) correct sequence ;
mark sequentially from first stated process as this is a cycle 

 or 
 growth 

DNA replication      
 mitosis 
 cytokinesis 

DNA replication 
growth 
mitosis 
cytokinesis [1] 

(ii) this may be answered in one of two ways ora

mp because normally Th cells so,  without / with fewer, Th cells 

1 release / AW, cytokine / lymphokine / 
interleukin ; 

no / less,cytokine / lymphokine / interleukin 
ased / AW ; 

2 stimulate / AW, humoral / B-lymphocyte / B-cell, response ; 
humoral / B-lymphocyte / B-cell, response not stimulated ; 

R beta-cells 

3 (stimulate B-cell response so) antibodies 
produced ; 
A secreted / released 
R if antibodies from T-cells 

poor / AW, antibody production / AW ; 
A  no antibodies  
A secrete / release 
R if antibodies from T-cells 

4 stimulate / AW,   
A  (result in) angry macrophages  
A make macrophages more active (in 
phagocytosis) 

macrophages / phagocytes, not stimulated / AW ;  
A fewer / no, angry macrophages  
A macrophages less active (in phagocytosis) 

5 remain in circulation for second 
encounter with antigen ; AW 

none remain in circulation for second encounter 
with antigen ; AW   

[max 3] 

[Total: 11] 
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3 (a J thymine ;
K guanine ;
L hydrogen bond ;  

ignore H / H2 bond [max 3] 

(b) 1 zidovudine , competitive inhibitor and efavirenz , non-competitive ;
2 zidovudine, complementary to active site ;
3 efavirenz, binds to allosteric site / reference to allostery ;

 4 efavirenz changes the, shape / structure, of the active site ;
 A denatures / changes tertiary structure so substrate will not fit 

R changes shape unqualified 
5 either 

the effect of zidovudine is, reduced / reversed, by increasing the substrate 
concentration  
or 
the effect of efavirenz is not, reduced / reversed, by increasing the substrate 
concentration ; [max 4] 

(c) 1 virus may be resistant to one or more of the drugs / very low chances that HIV is
resistant to all of the drugs ; 
R virus immune 

2 (resistance due to) change to, active site / allosteric site / tertiary structure, of 
enzyme ; 
A drug can no longer fit into active site 

3 some drugs may be more effective than others / AW ; 
4 reduces risk of drug resistance developing ; 
5 HIV, has a high mutation rate / changes surface proteins / changes antigens ; 

 A antigen(ic), shift / drift 
6 person may have mixture of strains of HIV ; 
7 idea that virus will be at different stages in its, life / replication, cycle ; 
8 AVP ; 

e.g. more than one competitive to reduce chances of, ES complexes / AW
drugs work better in combination / synergy idea 
drugs inhibiting two different enzymes, so more effective [max 2] 

(d) 1 antibiotics are not effective against HIV or viruses / antibiotics are effective against,
(named) bacteria / bacterial disease ; 

 A fungi / protoctists / protists / malaria 
R antibiotics prevent infection 

2 idea that viruses have no, sites / targets, where antibiotics can work ; 
3 viruses have no, cell walls / ribosomes / cell membranes ; 

A have different enzymes 
4 viruses are within cells, idea that antibiotics cannot reach them ; 
5 people with HIV are more susceptible to bacterial infections / reference to immune 

suppression / weak immune system ; [max 2]

[Total: 11] 
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4 (a 1

2

caused by, a pathogen ;   

transmissible / communicable ; A passed from, person / animal, to person 
ignore contagious 

  3

  4

in context of tuberculosis 
(pathogen is) a bacterium / Mycobacterium (tuberculosis / bovis) / M. tuberculosis /  
M.. bovi ;

mode of transmission detail ; one from  
aerosol / droplet, infection / transmission 
in droplets, from (infected) person, exhaling / AW      
/ coughing / sneezing / talking in droplets, / inhaled / 
AW, by (uninfected) person   
person, drinks (unpasteurized) milk / eats meat, from infected cattle  

A contaminated, milk / meat [max 3] 

(b) 1 

2

  3

  4

  5

  6

kill bacteria / bactericidal ; A cause bacteria to, lyse / burst A destroy 

(or) bacteriostatic / prevents bacterial growth / prevents bacterial replication;  
A ref. to preventing protein synthesis / inhibiting metabolic reactions 

ref. to preventing spread (of bacteria) within body ; A prevents reservoir for re-infection 

do not affect, human cells / human tissue / not toxic (to humans) ; 

prevents death / consequences may be fatal if no antibiotic treatment / AW ;  
A ref. to, alleviating symptoms / faster recovery  
A restores good health / person feels well again / person cured 

ref. to role in preventing, transmission / spread, of disease ; do not confuse with mp 3 

if both of these 
given this is also 
mp 2 
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  7

  8

ref. to (antibiotic) treatment of TB ; e.g. 
one of isoniazid, rifampicin (rifampin), pyrazinamide, ethambutol, streptomycin  
one of 6–12 months (latent), longer for active disease, two years or more for 
drug-resistant forms 
need combination treatment if active disease 
ref. to, MDR-TB / multidrug- resistant TB or XDR-TB / extensively drug-resistant TB 

part of DOTS regimen / described ;   
(directly observed therapy short-course / direct observation treatment short course)

[max 4] 

(c) 1

  2

 3

 statistical, correlation / link / association, between smoking and TB ; AW 
A another valid suggestion in addition to mps 2-6 suggesting link 

where TB, cases / death rates, are high tobacco smoking is also high ; 

in areas where there is, no overcrowding / AW, smokers have higher number of TB 
cases ; 

4

  5

6

 (ref. projects) death rates from TB reduced where patients stop smoking ; 

higher cases TB in work places where smoking occurs ; 

 higher cases of TB in children living with parents who smoke ; [max 2]

(d) 1  lack of / paralysed / AW, cilia, so mucus, not wafted away / accumulates ;

R dead cilia

  2

  3

  4

  5

6

pathogen / bacteria / Mycobacterium, remains in lungs / accumulates ; 

ref. to increased opportunity / AW, for bacteria to, enter cells / infect ; 

nutrients provided by excess mucus encourage growth ; AW 

smoking weakens the immune system ; 

 detail ; e.g. fewer / less active / AW, phagocytes / macrophages  [max 3] 

(e) coronary bypass (surgery) / coronary artery bypass (graft) ;
A bypass, surgery / graft / operation
R heart bypass
heart transplant ;
angioplasty ;
stent (insertion / AW) ; [max 2]

[Total: 14]
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5 (a caused by pathogen, transmissible / communicable / contagious / transferable / passed from
one person to another ; 
A for pathogen – microorganism / any two named types of microbe 
R parasite unqualified [1] 

(b) R virus or bacteria once in the answer
female, Anopheles (mosquito) ;
takes blood (meal) from an (infected) person, feeds on an (uninfected) person ;

R ‘bite’ unless qualified with blood 
Plasmodium / parasite, transmitted in (mosquito’s) saliva ; 
Plasmodium / parasite, blood transfusion / shared needles / across placenta / at birth ; 

[2 max] 

(c) max 3 for malaria   max 3 if pathogen(s) is virus or bacterium

1 

2 

3 
4 
5 
6 
7 
8 
9 

(d) 1 
2 
3 
4 

5 
6 
7 
8 

Anopheles / mosquito / vector, survives / breeds / lives, within the tropics / in hot and 
humid areas ; ora 

Plasmodium / pathogen / parasite, needs to reproduce within the mosquito (at 
temperatures above 20°C) ; 

eradicated in some countries outside the tropics ; 
ref. to LEDCs and, poor / non-existent, mosquito control programmes ; 
mosquitoes resistant to, DDT / insecticides / pesticides ; 
Plasmodium resistant to, drugs / chloroquine / other named drug ; 
TB is transmitted, by, droplets / coughing / sneezing ;   A in the air 
no vector / no mosquito / no requirement for hot or humid conditions ; 
ref. to, HIV infection / lower immunity / immunocompromised ; [4 max] 

 active immunity ; 
vaccine contains, antigen(s) / pathogen / microorganism / named type ; 
(primary) immune response ; 
B lymphocytes / B cells / plasma cells, synthesise / produce / secrete / release, 

antibodies ; 
ref. to T helper cells (enhancing humoral response) ; 
clonal selection / described ; 
specific, (T / B) lymphocytes / antibodies ;   A ‘particular’ / AW 
memory cells, remain (in circulation) / give long-term immunity / give immunological 

memory / AW ; 
9 fast(er) second(ary) response ; 
10 ref. to boosters / AW ; 
11 immunised person cannot spread disease to others ; 
12 herd immunity / unimmunised people are safe(r) ; 
13 surveillance of population for signs of disease / when there is an outbreak ; 
14 ref. to ring immunity / AW ; [5 max] 

[Total: 12] 
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