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1 (a three from ;;;
allow mps without naming DNA / RNA if already gained in previous point
must be comparison statement per row
mark first comparison per row unless one row left blank

DNA replication DNA transcription 

1 DNA, formed / AW mRNA / pre-mRNA (transcript) , (formed) 

2 two (identical) DNA molecules formed one mRNA molecule (formed) 

3 product double-stranded DNA product single stranded (m)RNA 

4 all of DNA molecule, replicated / unwinds 
/ involved 

part of DNA molecule / gene, involved 

5 both strands involved one strand (involved)  
treat ref. to sense / antisense strands as 
neutral  

6 (involves / uses) DNA polymerase RNA polymerase 

7 (free) DNA nucleotides, required / used RNA nucleotides  

8 (process involves complementary) base 
pairing A–T   
ignore C–G 

(complementary) base pairing A–U 

9 takes place in late interphase / S-phase / 
synthesis phase 

takes place throughout interphase 

10 important in, cell division / mitosis / 
meiosis 

for, polypeptide / protein, synthesis 

[max 3] 

(b) change / alteration / AW, in sequence / order / arrangement, of, bases /nucleotides (of DNA /
gene) ; change to give a new allele ;

one additional detail ;
(may result in) altered, changed / non-functioning / no, polypeptide / protein
ref. to changed genetic code / different codons
different sequence of amino acids / different primary structure
named type of mutation
example e.g. HbS  [max 2]

(c) (i) ref. specificity ;   in context of the immune response
qualified ; e.g. existing , (B / T) lymphocytes / B-cells / T-cells, no longer  
activated / no recognition ora    
R if T lymphocytes produce antibodies 
existing plasma cells do not produce new antibody ora 
existing memory cells no longer activated / AW ora 
different / new, immune response required ora [2]
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(ii) artificial active / active artificial / active acquired artificial / acquired active artificial ; [1] 

(d) penalise once if not worded as a problem

  1

  2

3

ref. malnourishment / poor diet, vaccine ineffective / poor immune response / insufficient 
protein for antibody production ; 

some (healthy) people do not respond to vaccines ;  

 one-dose not always effective / problems administering boosters ; AW   

  4 ref. percentage cover / herd immunity, insufficient ; A description 
 A idea of people in rural areas have less / no, access to vaccine 

A people avoid vaccine, worry about side-effects / other reason 

 5

  6

  7

8

ref. cost to authorities ; e.g. of, administering vaccination programme 

people in some areas cannot afford to buy vaccine 

vaccine may not be thermostable ; AW 

 high density of population / overcrowding, increases chance of spread ;     [max 2] 

[Total: 10]
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2 (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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33 (a one mark per row

statementtatemen DNA messenger
RNA 

 cellulose

hydrogen 
bonds stabilise 
the molecule 

� � x �    ; 

glucose is the 
subunit 
molecule 

x ; �    

subunits are 
joined by 
peptide bonds 

� x x x    ; 

may be 
hydrolysed to 
amino acids 

� x x x    ; 

contains uracil x x � x    ;  [5] 

[1] 

[max 5] 

(b) CAG;

(c) tRNA, combines with amino acid / carries amino acid to ribosome;
idea of specificity;  e.g. each type of tRNA is specific to an amino acid
anticodon matches amino acid idea;
example from Fig. 3.1;
codon on messenger RNA pairs with anticodon on tRNA;
example from Fig. 3.1;
two sites on ribosome;
further detail;  e.g. P and A site (and E)
leave ribosome after amino acid joins polypeptide;
continually reused;

(d) variable region;
binding region to antigen;
shape is specific to, choleragen / antigen;
complementary;
ref to R groups on amino acids (in polypeptide / protein);
different, sequences of amino acids / primary structures;
ref to, folding of the molecule / secondary structure / tertiary structure; [max 3] 

(e) poor sanitation / no treatment of faecal waste;
contamination of (drinking) water supply;
poverty / poor living conditions / poor hygiene / poor (health) education;

ref to natural disasters;  e.g. assistance / aid / medical help / AW, cannot arrive in time

no rehydration therapy available (at time when needed);
no (effective) vaccine;
further detail;  (bacteria live in gut, where immune system is not effective) [max 3] 

[Total: 17] 
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4 (a (i) K – (DNA) replication / synthesis / described ;
L – cytokinesis / cytoplasmic division / cell division ; [2] 

[1] (ii) 3 ;

(iii) remain the same / stays constant / stay at 46 / AW ; ignore description of events
occurring before and during mitosis [1] 

[max 3] 

(b) transcription (of specific genes) ; A reference to gene switching
protein / polypeptide, synthesis ; A translation
production of haemoglobin ;
further detail ; e.g. assembly of quaternary structure
(production of) carbonic anhydrase ;
loss of, mitochondria / named organelles  ;
loss of nucleus ;
adopts biconcave disc shape ;

(c) occurs in both  primary and secondary (immune) responses ;
selected / specific / AW ;
lymphocytes / B -cells / T-cells / divide (by mitosis) ;
clonal expansion / described in terms of producing, clone / many cells ;
A idea that different types of immune cell can result
reference mitosis in memory cells (for rapid) secondary response ; [max 3] 

(d) T helper / Th,
secrete, cytokines / interleukins ;
activate B-lymphocytes to, divide / form  plasma cells ; A idea that leads to enhanced
antibody levels
enhances / AW, phagocyte / macrophage, response ; A angry macrophages ;

T cytotoxic / Tc / T killer / Tk
 

 
attach to / kill / AW, infected cells / damaged cells / tumour cells / cells with non-self  
antigens / AW; 
mechanism of killing ; e.g. perforin 

T memory / Tm 
already exposed to antigen ; 
reference to role in secondary response ; 

AVP ; ; e.g. T suppressor cells 
function of suppressor cells [max 3] 

[Total: 13] 
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