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Question Expected Answers Marks

1 (a) (i) A  matrix ; 
B  crista ; 
C  ribosome ; [3] 

     
  (ii) 1.30 / 1.32 / 1.34 (µm) ; ;                                                       

 
If answer incorrect allow one mark for 
65 / 66 / 67   x 1000     or      6.5 / 6.6 / 6.7  x 10 000 
         50 000                                      50 000 [2] 

     
     
 (b)  D / E / D and E ; 

G ; 
F ; 
H ; [4] 

     
     
 (c)  only, 2 / 4 / few / much less, ATP formed ;                                              

no (additional) ATP after glycolysis / no electron transport chain / no oxidative  
                                                                                phosphorylation / no Krebs cycle ; 
energy, still locked up / remains in lactate ; 
incomplete oxidation / needs to be oxidized further ;                               A breakdown
 3 max

     
     
 (d) (i) ring drawn around adenine, ribose and proximal phosphate ; [1] 
     
  (ii) active transport ; 

muscle contraction / movement ; 
nerve conduction ; 
anabolic reactions ; 
AVP ;; any suitable example e.g. aerobic respiration, protein synthesis 2 max

     
    [Total: 15]

1 
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Question Expected Answers Marks

2 (a) (i) J  myofibril / muscle fibril ; 
K  mitochondrion ; 
L  Z, disc / line / band ; [3] 

     
  (ii) sarcomere ; [1] 
     
  (iii) energy store ; 

supplies glucose, for respiration ; 
for generation of ATP ; 1 max

     
     
 (b)  A  stays the same ;  

H  decreases / shortens ; 
I   decreases / shortens ; [3] 

     
     
 (c)  1 depolarisation of, sarcolemma / (muscle) cell membrane ; 

2 (depolarisation spreads down) t-tubules ; 
3 calcium channels, in sarcoplasmic reticulum, open ; 
4 calcium ions / Ca2+, released / diffuse out ;    R calcium or Ca+ 
5 calcium (ions) bind to troponin ; 
6 troponin changes shape / (troponin) moves tropomyosin ;      

R calcium moves tropomyosin
7 exposes (myosin) binding sites, on actin (molecules) / thin filaments ; 
8 myosin head binds to (binding site on) actin / cross bridges formed ; 
9 swivelling / tilting/ ref. to 450, of myosin (head) ; A power stroke,  

‘rowing action’
10 actin / thin filaments, drawn closer together ; A more overlap between thick 

and thin filaments 
11 ref (myosin) ATPase / release of ADP and Pi ; 
12 cross bridges break and reform / described ; A ratchet mechanism 
13 ATP (hydrolysed) for release of myosin (heads) / AW ; 
14 glycogenolysis / glycogen hydrolysed to glucose / AW ; 
15 ref to glycolysis / Krebs cycle / oxidative phosphorylation ; 
16 production of ATP, by mitochondria ; 
17 AVP ; e.g. shortening of sarcomere(s) / distance between Z discs, decreases 
                 e.g. reduction in length / shortening, of myofibrils 

                       e.g. one reference to, A / H / I, bands 
 
R references to events at neuromuscular junction and during muscle relaxation 
 
QWC – clear, well organised using specialist terms ; 
             At least three of the terms indicated above in bold used appropriately. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8 max 
 
 

 
 
 

1 

     
    [Total: 17]
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Question Expected Answers Marks

3 (a)  ganglion cells - S ; 
collagen fibres - P ; 
bipolar neurones - R ; [3] 

     
     
 (b)  c1 425 nm ; 

c2 530 nm ; [2] 
     
     
 (c)  c3 are most sensitive to green colour light (not red) ; [1] 
     
     
 (d)  blue colour perception requires, stimulation of / action potential from, ‘blue’ cones 

and  ‘green’ cones ;     
violet colour perceived due to stimulation of ‘blue’ cones alone ; [2] 

     
    [Total: 8]

3 
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Question Expected Answers Marks

4 (a)  stage of oogenesis cells produced 
growth primary oocyte ; 
meiosis I secondary oocyte (and first polar body) ; 
meiosis II ovum (and second polar body) ;  R egg 

 
No mark for polar body on its own in rows 2 and 3 [3] 

     
     
 (b)  mitosis 

replacement / continuous production, of cells ; 
ref to large numbers of sperm ; 
genetically identical ;                                                                                      2 max 
 
meiosis 
haploid number of chromosomes / halves number / 2n to n ; 
maintains chromosome number (after fertilisation) / AW ; 
ref to, crossing over / independent assortment ; 
generates / increases, (genetic) variation ; 
ref to gender determination by X and Y chromosomes ;                               3 max 4 max

     
     
 (c) (i) corpus luteum, produces / secretes, progesterone ; 

levels (of progesterone) rise as it develops ; 
needed for implantation (of embryo) ; 
progesterone, maintains, endometrium / lining of uterus ; A prevents menstruation 
relaxes uterine muscle / prevents miscarriage ; 
ref to, FSH / LH / GnRH / prolactin, inhibition ; 3 max

     
     
  (ii) blocked fallopian tubes ; 

low sperm count / less motile sperm / infertility in male partner / AW ; 
cervical mucus hostile to sperm / AW ;         Accept named example 
intercourse not occurring at fertile time ; 
AVP ; 2 max

     
     
 (d) (i) antibiotic ; 

because it is a bacterial infection ; [2] 
     
  (ii) men must also receive treatment ; 

to prevent reinfecting / infecting other women / AW ; 
to compare, infection / diagnosis, rates between genders ; 
 
R ref to men carrying bacterium 1 max

   continued  
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Question 4 
cont’d 

Expected Answers Marks

   
(iii) 

 
1 (the number of cases) is increasing, throughout time period / AW ; 
2 higher rate of increase in women / more women diagnosed ; R more develop 
                                                                                                                chlamydia 
3 fig to support, both axes ;                                                                          
                                                                                                                      2 max 
 
 
4  idea of more aware of the symptoms so more diagnoses ; 
5  increase in (transmission by) unprotected sex ; 
6  idea of promiscuity ; 
7  may be no symptoms in male / more obvious symptoms in female / AW ; 
8  men less likely / women more likely, to seek treatment ; 
9  no routine screening programme ; 
10  AVP ; e.g. increased awareness of STIs so more people are voluntarily 

seeking medical checks (hence increase in diagnoses)    
3 max

                                                        4 max
     
  (iv) other STIs are likely to be on the increase ; 

men less likely to seek diagnosis (hence fewer diagnoses) ;       Accept ORA 
ref. to fewer people using condoms to protect against transmission of STIs ;                2 max

     
     
    [Total: 21]
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Question Expected Answers Marks

5 (a) (i) T  cerebral, hemispheres / cortex / cerebrum ; 
U  medulla (oblongata) ; 
V  cerebellum ; [3] 

     
  (ii) (CT) scan uses X-rays ; 

different structures absorb X-rays to different degrees / AW ; 
several beams from different angles ; 
computer, puts the X-ray pictures together / generates 3D image ; 
may be given injection of (X-ray opaque) dye ; 
to show blood vessels ;                                                                                   3 max 
 
detailed picture / detail e.g. slices / colours ; 
shows, structural damage / e.g. of structural damage ; 
shows, tumours / blood clots / loss of brain cells ; 
shows, haemorrhage / stroke damage ;                                                         3 max 
 
AVP ; e.g. non-invasive 
                  compare with normal brain                                                             5 max

     
     
 (b)  diamorphine / heroin, is similar in structure to / mimics, enkephalins / endorphins ; 

neurotransmitters ; 
modify the perception of pain (from all parts of the body) ; 
(diamorphine / heroin) combines with / AW, receptors in cell membranes ; 
enkephalin / endorphin / opiate, receptors ; 
prevents sensory neurone sending impulse to pain centre / AW ; 
AVP ; e.g. effect takes longer than natural neurotransmitter 
                  inhibits pain receptors 
                  mimics endorphins                                                                          3 max

     
   continued  
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Question 5 
cont’d 

Expected Answers Marks

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

10 
 

11 
12 

 
 
 
 
 

13 
14 

 
 

15 
 
 
 

16 
17 

 
18 

 
 
 

psychological 
(compulsion) to use the drug / alcohol, for favourable effect / euphoria ; 
cannot cope with stress of being without drug ; 
escape from reality ; 
reduce, stress / anxiety / inhibitions ; 
emotional attachment to drug / used as a prop ; 
changes in, behaviour / lifestyle, so life revolves around drug taking ; 
enjoys these changes ; 
only mild discomfort / no serious physical effects on withdrawal ; 
AVP ; e.g. specific example for alcohol                                                               4 max
 
physical 
idea that body does not operate properly without drug /  

drug necessary for normal metabolism / AW ;
continued use necessary to prevent withdrawal symptoms ; 
named withdrawal symptom from heroin ; 
                                e.g.  anxiety / craving / perspiration / gooseflesh / shivering /  
                                        pupil dilation / muscle tremors / insomnia / restlessness /  
                                        vomiting / diarrhoea / dehydration / weight loss /  
                                        increase in BP / heart rate / respiratory rate / temperature /  
                                        hypersensitive to pain 
dependence on heroin develops very quickly ; 
named withdrawal symptom from alcohol ; 
                                e.g.  rebound excitability / morning shakes / tremors / agitation / 
                                        hallucinations / confusion / delirium tremens (DTs) 
physical dependence preceded by psychological dependence in alcohol addiction ; 
 

4 max
 
both cause social problems / e.g. ; 
both may develop tolerance ; 
 
AVP ; e.g. use of methadone for heroin 
 
QWC – legible text with accurate spelling, punctuation and grammar ; 
no more than 3 different spelling errors 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7 max

 
1 

     
    [Total: 19]
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Question Expected Answers Marks

6 (a)  M photosynthesis ; 
N respiration / decomposition ; [2] 

     
 (b)  (rain) forests act as, carbon sinks / reservoirs ; 

less carbon dioxide used in photosynthesis ; 
more carbon dioxide released (as a result of burning) ; 2 max

     
 (c)  soil contains decomposer ; 

extracellular digestion ; 
by fungi / bacteria ; 
ref to enzymes ; 
leaf litter provides respiratory substrate / leaf litter decomposes ; 
release of carbon dioxide by respiration ; 
AVP ; e.g. ref to, soil fertility / other organisms 3 max

     
 (d)  blanket of carbon dioxide allows, high energy / short  rays, to enter atmosphere ; 

reflected, lower energy / longer  rays, cannot escape ; 
‘global warming’ / temperature of atmosphere rises ; 
melting of (Antarctic / polar) ice caps ; 
expansion of water in oceans / rising sea levels ; 
flooding of low-lying areas ; 
climate change / increase in extreme weather conditions ; 
affects on distribution of, plant species / animal species / biodiversity ; 
effect on agriculture ; 
pests may increase in warmer conditions ; 
more tropical pests in temperate climates ; 3 max

     
    [Total: 10]

 
 
Paper Total 90 
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