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kingdom process 
or 

feature Prokaryotae Protoctista Fungi Plantae Animalia 

80s 
ribosomes � � � � � 

cell walls 
contain chitin � � � � � ;

circular DNA � � � � � ;

endoplasmic 
reticulum � � � � ; 

most species 
unicellular � � � � � ;

autotrophic � � � � � ;

heterotrophic � � � � � ;

1

one mark for each correct row 

if there are any blanks in a row then award no marks for that row 
[6] 

[Total: 6]  
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2 (a award two marks if correct answer within range 29 000 to 31 000 is given

allow ± 3 mm in reading the line, e.g.

3.0

90000

6

3

103.0

1090
−

×

×

9

−2

103.0

109.0
−

×

×

×( ) 30 000 / 3 × 104 ;; 

one mark if not rounded to nearest whole number 

one mark if a unit (mm, µm) is given 
one mark if line is measured and given in mm or cm within accepted range and divided by 

3.0 µm but incorrect conversion factor used for the line measurement or 3.0 µm [2] 

 (b) feature identity name 

provides motility F flagellum 

stores genetic
information 

G DNA ;  I any description,  
e.g. loop of / circular
A chromosome(s) / nucleoid
R plasmid / chromatid

partially permeable C cell surface / plasma, membrane ; 
A phospholipid bilayer 

composed of murein
(peptidoglycan) 

E cell wall ; 
R cellulose cell wall 

site of translation A (70S / 18 nm) ribosome(s) ;  
R 80S / 22 nm / larger, ribosome [4]
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(c) A (double) membrane-bound organelles only if no examples given (true)

nucleus / nuclear envelope ; A nuclear membrane   I well-defined 
chloroplast ;    A grana / thylakoid(s)   A plastid 
(permanent) vacuole / tonoplast ;   R vesicles unqualified   A lysosome 
mitochondrion / mitochondria ;   A cristae  
Golgi (body / apparatus / complex) / dictyosome ;   A Golgi vesicle(s) 

rough endoplasmic reticulum / rough (ER) / RER ; 
smooth endoplasmic reticulum / smooth ER / SER ; A endoplasmic reticulum, if RER and SER 

not given 
nucleolus ;  
linear / AW, chromosomes ;   A DNA + histones  
cellulose cell wall ; 
starch grain / amyloplast ; 
plasmodesma(ta) ;  
larger / 80S / 22 nm, ribosomes ; [max 3] 

(d) one mark for infected person with contaminated faeces, e.g.
faeces / sewage, contaminates (drinking) water / cooking utensils / vegetable plots / crops / food ;
 A diarrhoea for faeces 

R (human) waste unqualified 
A ref. to houseflies landing on contaminated faeces 

one mark for uninfected person 
eating contaminated food / using contaminated utensils / drinking contaminated water ; 

A bacteria enters water in context of drinking 
R infected food or water 
I handling contaminated food 

A faecal-oral route for two marks [2] 

(e) pathogen is at most vulnerable when in transfer between hosts / AW ;
A idea of breaking the transmission cycle 

2 max for the following control methods: 
sewage treatment / (effective) sanitation / correct ref. to positioning of latrines ; 
do not use human faeces for fertiliser ; 
piped / treated / boiled / chlorinated / purified, (drinking) water ;

A sanitised / clean, water   
I cooking refs. 
A water treatment with UV / ozone 

bottled water ;  
water treatment plants upstream of sewage disposal ; 
(to reduce pool of infected people) antibiotics or oral / intravenous, rehydration (therapy) ;  

A ORT [max 3] 

[Total: 14]  
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3 (a allow immunoglobulin for antibody

structure name of structure function of structure within plasma cell 

A 

nucleus ; 

A (eu)chromatin 

R heterochromatin 
R chromosome 

ref. gene(s) / genetic information / genetic  
       material / DNA, (coding) for, antibody /  

protein / polypeptide ; 

transcription (occurring) / mRNA synthesis ;   
AW (ref. antibodies) 

allow ecf for nucleolus 

B 
mitochondrion ; 
A mitochondria 

provides / synthesises / produces / makes,  
   ATP (for antibody synthesis / exocytosis) ; 
treat as neutral other uses of ATP 

allow ecf for lysosomes  

C 
rough endoplasmic 
reticulum ;   
ignore RER 

synthesis / modification / processing /         
 transport, of, antibody / protein / polypeptide ;         
A translation 
allow ecf for Golgi or SER or ER 

[max 6] 

(b) (i) 1

2 
3 

4 

5 
6 

 part of the immune response ; A primary / secondary, response 

many plasma cells
to produce high, concentration / level / AW, of, antibody / immunoglobulin ; 
(high concentration antibody so) more effective against pathogens / AW ; 

identical plasma cells 
specific / particular / AW, to an, antigen / epitope ;  

in context of antibodies or plasma cells 
antibody (molecules) produced are all the same ;      A ora, qualified   
only the gene coding for particular antibody, switched on /  
transcribed / expressed ; [max 3]  
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(ii) accept from annotated diagrams

cell cycle stages are not required for mark points 1, 3, 4 and 7 
reject if incorrect mitotic stage given for these mark points 

1 

2 

3 

4 

5 
6 

ref. to, duplication / replication, of centrioles (in late interphase / before prophase); 
A dividing   
R splitting  

(centriole pairs) move to opposite poles in prophase ;   
accept asters or centrosomes for centrioles

(movement allows) spindle formation / organisation of spindle fibres /  
microtubule assembly / microtubule organisation / AW, (in prophase) ;  
(late prophase / early metaphase / metaphase), chromosomes / centromeres,  
attach to, spindle fibres / microtubules ;    
chromosomes, line up / aligned / AW, at, equator / metaphase plate ;  
ref. separation of, sister / identical, chromatids, at anaphase (to poles) ;  

A sister chromatids move to opposite poles at anaphase 
A daughter chromosomes for sister chromatids 

 7 ref., pulling / shortening, by, microtubules / spindle fibres ; AW [max 4] 

[Total: 13] 
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4 (a microvilli ; R villi

increase the surface area for absorption/movement across membrane/AW ;
A excretion/secretion [2] 

[2] 
(b) (mitochondria) synthesis/AW, ATP ; R energy A provide, energy/ATP

for active, uptake/transport ; A any other active method such as pinocytosis/secretion

(c) 4.7/4.8/5.0/5.2 ;; A 5

29 mm/29 000
6000 

or 

30 mm/30 000 
6000 

Award one mark if answer incorrect or length incorrectly converted but correct formula used 
i.e. image length divided by magnification of 6000  [2] 

(d) secrete/make/produce/release mucus ;
pathogens/bacteria/viruses/microorganism/dust/AW stick to mucus ; A trapped by mucus
idea that pathogens/AW do not reach

the cells lining the trachea  
or the cells lining the bronchi  
or the alveoli ; 

prevents pathogens/AW entering the circulatory system ; 
reduces chances of infection ; [max 3] 

(e) thin(ner)/flat(ter) ; A squamous not columnar ;
(far) fewer mitochondria ;
no microvilli ; [max 2] 

[Total: 11] 
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