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1 (a abnormal condition/abnormal state/disorder/ill-health/AW, qualified
e.e.g. having an adverse effect (on an organis

reduces the effectiveness of functions 
produces (specific) signs/symptoms 
infectious and non-infectious causes ; [1] 

(b) natural active ; artificial active ; natural passive ; artificial passive ;

Allow one mark for active and passive correct [4] 

(c) number of cases fluctuates ; A description of increases and decreases over time

(overall trend) number of cases decreases (over time) ; 
overall decrease, data quote to support ; 

e.g. (India) 155 000/160 000 cases in 1950 to 0 in 1980
(all countries) 330 000 cases in 1950 to 0 in 1980
(India) 250 000/160 000 cases in 1951 to 0 in 1980
(all countries) 485 000 cases in 1951 to 0 in 1980

India/all countries, three major peaks ; 
data quote to support ; e.g. 1951, 1958, 1974 

eradication, no cases from 1975/1976, for India or 1978 for world ; 
A (almost zero) from 1976 for world  [max 3] 

(d) 1
2
3
4
5
6
7
8
9

smallpox virus was stable/did not mutate ; 
same vaccine was used for whole programme/vaccine did not need to be changed ; 
vaccine was live/gave a strong immune response ; A effective 
one dose was enough to give life-long immunity/no boosters required ; 
heat stable/freeze dried vaccine ; 
suitable for hot countries/isolated areas/rural areas ; 
bifurcated/steel, needle, could be re-used/easier delivery/AW ; 
herd/mass, vaccination/immunity ; A (many countries) mandatory vaccination 
ring vaccination/ref. to contact tracing ; 

10 few/no symptomless carriers ; 
11 no animal reservoir/only in humans ; 
12 infected people easy to identify ; 
13 isolation of cases to prevent spread ; 
14 AVP ; e.g. comparatively low cost, qualified; many volunteers became vaccinators/AW ; 

[max 4] 

[Total: 12] 
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2 (a (i) neutral points = poor diet / poor living conditions

look for comparative statements  
A points if both sides are compared even without ref. to high or low economic country 
if not comparative, A if stated as low (or high if ora) economic status country 
max 1 if no points stated as low or high but all points themed as low or high 

points below are for low economic status countries – ora for high  

poor sanitation ;  

water 
no / poor water treatment 

or 

ref. to unable / do not know to boil water ; 

no bottled water 

or 

have to drink contaminated / unsafe / unclean water ; 

sewage 

inadequate / poor treatment of sewage 

or 

sewage contamination of crops ; 

medical 

no / poor access to (oral) rehydration therapy ; 

vaccines not available / effective (because poor diet) ; 

I vaccination programmes in Canada  

antibiotics / drugs / medication not available ; 

other 

greater number of refugee camps / squats ; 

less able to cope after natural disasters ; 

less education about disease prevention / transmission ; 

poor hygiene / described ; e.g. not washing hands after defecating [max 3] 
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(ii) 1 Angola / Cameroon, comparative data to show decrease in cases over time 

or 

comparative data, Cameroon fewer than Angola for 2006 / 2008 ; 

2 2006 2008 2010 

Angola 
67257 

(66335) 
(of 56746) 10511 (of 9027) 

1484 
decrease (of 65773) 

Cameroon 922 decrease 0

3 

4 

5

explanations for decrease in cases (Angola / Cameroon) / fewer cases in Cameroon 
(than Angola) ;; examples in context of cholera 

control methods prevent transmission / spread ; AW ora 

 pool of infected people reduced, reducing transmission ; AW ora 

6 2006 2008 2010 

Cameroon 0 increase 10759

7 

Cameroon, steep / AW increase, 2008–2010  
or 
cases increase in Cameroon from 0 to 10759 ; 

explanation for steep increase in / high number of cases ; 
e.e.g. w
natural disaster
refugee camps
breakdown of infrastructure (due to population increase)
influx of immigrants with cholera
can be credited if linked to high number of cases in Angola in 2006 [max 4]  
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(b) (i) look for AW throughout

1

2

3

4

5

6

7

8

9

 required percentage cover not reached / high percentage cover required / not enough 

people vaccinated ; 

 some do not respond successfully to vaccine ; 

 poor diet / lack of vitamin A ; 

 poor storage of non-thermostable vaccine ; 

 vaccine not cost-free to population ; 

 inaccessible vaccination stations for some of the population ;  

 ref.to difficulty in giving boosters ; 

 ref.to reluctance to have children vaccinated ; 

 lack of advertising / campaigns / education to encourage vaccination ; 

10 different strain (to the one used in vaccine) / antigens changing ;  
R ref.to resistance  [max 2] 

(ii) 1

2

3

4

5

6

7 

 ref. to secondary (immune) response ; 

 memory (B), lymphocytes / cells ; 

 recognition of / binding to antigens ; A clonal selection  
A proteins / glycoproteins (on Morbillivirus) 

 clonal expansion / described ; 

 plasma cells secrete antibodies ;  

 idea of faster production / higher levels of antibody ; 

ref. to T (helper)-lymphocytes, release cytokines / stimulate humoral response ; 
[max 3] 

[Total: 12] 
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 vaccine / attenuated virus, has antigen which stimulates immune 
response ; A  AW for stimulates A description of immune response 

macrophages, take up virus (by phagocytosis), and, present antigens / act as 
antigen presenting cells ; A APCs 
A antigen presentation by B cells 

 ref. to T, lymphocytes / cells ; A helper T cells / killer T cells 

 B / T, lymphocytes, bind to APC / are recognised / undergo clonal 
selection / have appropriate receptor ; 

(lymphocytes) divide (repeatedly) by mitosis / undergo clonal 
expansion / clone rapidly / proliferate ; 

 ref. to specificity ; 

 memory cells formed ; 

 idea that booster used, to further stimulate memory cell formation / in case 
first dose did not work / to increase strength ; 

on infection by virus, fast(er) response / higher levels of antibody formed / no 
symptoms ; 

3 (a 1

2 

3

4

5 

6

7

8

9 

[max 5] 
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(b) accept use of data to make these 5 points

1980 – 1990
percentage vaccinated increased ;
number of cases decreased (steeply) ;

1990 – 2002
percentage vaccinated, levels off / remains constant ;
number of cases decreases (less steeply than earlier) and levels off ;

in either section
number of cases / percentage vaccinated, fluctuates with an example ;
e.e.g. number of cases in year 19
e.e.g. number cases in year 2000 increases from 19
e.g. percentage vaccinated decreases, after 2000 / in 2001 [max 4] 

 CD–46 is a receptor ; (c) 1

2 tertiary structures / (3D) shapes, of MV–8 and CD–46 (may be implied) ; 
(shapes are) complementary ; 

3 ref. to interaction of, R-groups / amino acid side chains ; 
A formation of hydrogen bonds / ionic bonds R disulfide / peptide 

‘I active site’ 

‘shape of MV–8 is complementary to shape of CD–46’ = mp2 and mp3 [max 2] 

Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetuition.com



4 (a) prevents
1 

2 

3 

growth of new blood vessels (to tumour) ; 

supply of (more), oxygen / nutrient ;   A named nutrient 

more routes for metastasis / AW ; [max 2] 

[1] (b) (i) VEGF ;

(ii) cell formed by fusion of a plasma cell and a cancer cell ;
 A B-lymphocyte, B cell, splenocyte and myeloma cell [1] 

(c) 1 

2

3

4

5

does not act as foreign antigen / AW ; 

(so) does not cause, immune response / rejection ; 

avoids, allergic reactions / side effects / anaphylactic shock ; 

allows more than one treatment ; 

remains in body for longer (so more effective) ; [max 3] 

(d) drawing IgG
ignore labels

four polypeptide chains shown ;   in correct positions
(disulfide) bridges shown to link chains ;

[2] 

[Total: 9]  
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5 (a labels to correct areas, mark to max 3

AVP ; e.g.  
light and heavy polypeptide chain, ref. forming variable region / different primary  
structure(s) giving different shapes ; 
heavy / polypeptide, chain constant region gives antibody class ; AW  [max 3] 

(b) 1 

2

3

4 

5  

6 

   increases heart rate ; 
  A heart, pumps / beats faster 

   increased blood pressure / hypertension ; 

   damage to, endothelial / arterial, lining ;  
A damage to, tunica intima / lining of veins 

  (so) contributes to plaque / atheroma ;  
A atherosclerosis 

vasoconstriction 
  or

constricts / reduces diameter of, arterioles / blood vessels ; 
A more resistance to blood flow must be in context 

 reduced blood flow to extremities / AW ; [max 3] 

[Total: 6] 

Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetuition.com



6 (a (i) variable region / antigen binding site ; A antigen binding region
A light, polypeptide / chain R antigen receptor [1] 

[1] 
(ii) disulfide ; I bridge

A disulphide R disulfite / covalent

(iii) two or more / more than one , polypeptide(s) / tertiary structure(s) ;
R any specific number of polypeptide on its own
R more than one type of polypeptide / many polypeptides
R more than two / several, polypeptides
I ref to prosthetic group [1] 

(b) 1

2
3 

antigen recognised as / AW, non-self / foreign ; 
accept once for macrophage, B-lymphocyte or T-lymphocyte 
A non-self / foreign, antigen leads to immune response  

  idea of phagocytosis leading to antigen presentation ;  
antigen (on pathogen or APC) binding to, receptor / membrane, of B-cell(s) /  

4 
B-lymphocyte(s) ; A clonal selection of B-lymphocytes occurs
(helper) T-cell / T-lymphocyte, activate B-cells ; I killer T-cells
A release cytokines to stimulate B-cells

5 

6 
7 

B-cells / B-lymphocytes, divide by mitosis ; A replicates / proliferates by mitosis
A clonal expansion of B-cells
plasma cells, formed / AW ;
plasma cells / B-cells / B-lymphocytes, produce / secrete / AW, antibody /
immunoglobulin / Ig ; [max 4] 

(c) parasite / Plasmodium / pathogen / protoctist / protist / protozoan must be mentioned at least
once somewhere in the answer to gain any marks
e.e.g. ‘malaria / disease has many antigens’ =

if malaria is caused by a virus / bacterium penalise once only 

1 

2 

3 
4 

5 

(malarial) parasite / pathogen / Plasmodium, (is eukaryotic) has many genes ; 
A has greater genetic complexity cf smallpox / AW 
different (malarial) parasite, species / strains / AW, have different antigens ; 
R ‘strands’ 
(malarial) parasite has different antigens in different stages of its life cycle ; 
(malarial) parasite / Plasmodium, switches antigens / idea of antigens changing during 
infection / different genes coding for antigens switching on / AW ;  
R ‘active sites’ of antigens changing 
R ‘antigens mutate’ 
parasite / antigen / stages of the life cycle, inside (host / liver / red blood) cells ; [max 2] 

[Total: 9] 
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