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1 (a 1

2

3

4

5

6

7

(mouse) injected with antigen ; A protein / red cells 

spleen / plasma / B, cell ; 

with ability to make antibody ; linked to 2 

fused with, tumour / myeloma / cancerous, cell ; 

cells cultured ; 

cells checked for antibody production ; 

cells cloned ;  [4 max]

(b) (i) 1. Herceptin / X-ray, induces (slightly) more cell death than control ;
    A more effective 

2.. X-rays induce more cell death than Hercepti ;;       A more effective 

3.. comparative figures supporting 1 or ;  e.g. 0.6 or 0.75 v 0.5

4.. Herceptin and X-rays induce much more cell death (than eith
treatment alone) ; A highest / most / greatest, effect 

5.. comparative figures supporting ;    e.g. 2.0 v 0.6 or 0.75 [3 max]

(ii) 2.0 – 0.6 × 100 %

 2 marks for correct a

    0.6 

= 233 % ;;     award 2 marks for correct answeraward

allow 1 mark for valid working if answer incorrect [2]

(c) (i) 1. increase in dose of X-ray causes, decrease in % cells surviving / more
cell death ; 

2.. increase in X-ray dose plus Herceptin causes greater, decrease in
cells surviving / cell death ;

3.. difference greatest above 2 (J –1) ;  R ref to time or rate [3]

(ii) identifies cancer cells ;
immune response triggered ;

enters cancer cell ;
kills it ;

Herceptin enhances effect of X-ray ;  [2 max]

 [Total: 14] 
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2 (a) Q - cell wall;   R cellulose cell wall 

R - flagellum;   A  flagella 

S - (loop/circular) DNA;  A nucleoid   

R  plasmid   R  chromosome 3 

3 max 

(b) nucleus/nuclear membrane/nuclear envelope/linear DNA/chromosome/
nucleolus;

mitochondrion;  A mitochondria

lysosome(s);

endoplasmic reticulum/fixed/larger/80S, ribosomes;

Golgi (apparatus/body);

centriole(s);

R  membrane based organelles

(c) (i) Mycobacterium;

A (  M. tuberculosis/M. bovis) 1 

(ii) (infected) person, sneezes/coughs/sputum/spitting/breathes out;

aerosol/droplets, in the air/moist air, inhaled/breathed in by (uninfected person); 2

(d) bacteria enter cells in lungs/hidden from immune system;

antibiotics kill/destroy/reduce growth/AW, of bacteria;

> 1 antibiotic used, to combat/avoid development of resistance

 makes sure that all bacteria are killed; 

 prevents leaving a reservoir of infection/AW;    3 max 

[Total 12] 
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Question 3 

4 max

3 max

(a) globin / protein to amino acids ;

haem to iron ;

iron stored / reused ;

residue / remainder to bile pigments / biliverdin / bilirubin ;

pass into bile ;

excreted ;

(b) NH2 / amino group removed ;

to ammonia ;

and keto acid / oxo produced ;

ref: ammonia to urea ;

(c) alternative mark schemes

1 

R broken down 

OR 

2 

OR 

3 

OR 

4 

ethanol / alcohol ; 

oxidized ; 

to ethanal / acetaldehyde in ; 

ref: respiration / fat synthesis;

ammonia ; 

combines with CO2 ; 

to produce urea ; 

via ornithine cycle ; 

lactate ; 

oxidised ; 

by dehydrogenase ; 

to pyruvate ; 

hydrogen peroxide ; 

to water and oxygen ; 

by catalase ;    R hormones 3 max 

Total : 10 
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[max 2] 

[2] 

[1] 

[max 3] 

4 (a (endoplasmic reticulum / RER) has ribosomes ;
(ribosomes / RER) site of protein synthesis ;
antibodies are proteins ;
RER for, modification / transport / transport vesicle formation ;

(b) 3000 ;;  A 2933 / 3067 if units given allow one mark  only
if incorrect allow one mark for correct length measured  44 / 45 / 46 mm and
knowledge of formula is correct (magnification = image length / actual length –

this can also be seen by workings e.g. 45 mm / 15 µm) but incorrect conversion
factor used for final calculation

(c) Variola (virus) ;

(d) memory cells produced (along with plasma cells) ;
to max 2
idea of greater number of (specific immune system) cells ;
(memory cells are) long(er) lived / remain in circulation ;
memory T and B cells ;
ref. to / detail of, faster secondary response (to give immunity) ;

(e) two relevant e.g.
1 
2 
3 
4 
5 
6 
7 
8 

vaccine, thermostable / freeze-dried  ; A idea of longer shelf-life / no wastage 
virus did not mutate ;  A pathogen / strain 
same vaccine could be used everywhere ; 
cheap to produce (in large quantities) ; 
ease of production ; 
used a live virus / vaccine gave a strong immune response ; 
no need for boosters ; 
ease of administration ; e.g. ref. to enthusiastic  volunteers  

needles could be, sterilised / re-used 
9 high percentage cover / AW ; 
10 ref. to ring vaccination / described ; 
11 global effort / AW ;  [2]

(f) artificial active / active artificial ; [1] 

[Total: 11] 
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