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1 (a) (smokers smoking) 25 and above (g day–1) ;  must be in correct context [1]

(b) 1 
2 
3 
4 
5 

6 
7 
8 

 epidemiological (evidence) ; 
increase in tobacco smoked increased death rate in, coronary thrombosis / lung cancer ; 
use of data to show increasing death rate (with increased tobacco smoked) ; 
non-smoker lower death rate than smoker for, coronary thrombosis / lung cancer ; 
use of numerical data for non-smoker versus smoker for coronary thrombosis / lung 

cancer ; 
no clear link between smoking and cardiovascular disease / AW ; 
comment on disease of other diseases of gas exchange system, 25g and above ; 
(mp 6 / 7) use of data e.g. non-smokers, higher death rate / 2.23, than, 1–14g / 2.07 or 

15–24g / 1.58, smokers ; 
9 no females included in the survey ; 
10 other aspects of smoking tobacco not included ; 
11 lack of information e.g. on deaths as a proportion of the sample ; 
12 AVP ;  [max 4] 

[Total: 5] 
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2 (a) any two from
(cigarette) sm oke ;
named air pollutant ;
animal fur / skin flakes / AW ;
perfumes / aerosol / solvents ;
dust / mites ;
pollen / spores ; [2 max] 

(b) ( i) high tensile strength / withstands pulling forces / fibrous / insoluble / forms fibrils /
flexible ; [1] 

(ii) 1. inbreeding ; 
2. little genetic variation / small  gene pool / small population ;
3. many carried faulty allele / AW ;
4. faulty / mutant, allele, could be dominant or recessive ;
5. little p henotypic variation ; [3 max] 

[Total: 6] 
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3 (a) 

structure  trachea bronchus bronchiole alveolus 

ciliated epithelium � � � � 

goblet cells  � � � / � � 

cartilage � � � � 

smooth muscle  � � � � 

one mark each row  [4] 

(b) (i) athlete takes a deep breath and then breathes out as much air as possible / AW ;
suitable method to record this, e.g. spirometer / breathing out into a bell jar of water ; [2] 

(ii) 0.5 dm3 / 500 cm3 ; [1] 

(c) reduced supply of blood to, heart / cardiac, muscle ;
reduced supply of glucose (to cardiac muscle) ; R no
reduced supply of oxygen (to cardiac muscle) ; R no
less aerobic respiration / (more) anaerobic respiration (of cardiac muscle) ;
build up of, lactate / carbon dioxide ;
ref. limited cardiac output ;
AVP ; e.g. ref. to consequences to (muscles of) body with reduced blood supply, ref. to
pain caused by angina  R heart attack / AW [3]
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(d) damages, lining of arteries / endothelium ; accept once
speeds up (atheromatous / fibrous) plaque development ; accept once
increases chance of blood clotting / promotes thrombosis ; accept once

nicotine 
increases heart rate / AW ; 
increases blood pressure ;  
makes platelets ‘sticky’ ; 
decreases blood flow to, extremities / AW ; 
constriction of blood vessels ; (max 2) 

carbon monoxide 
combines with haemoglobin / forms carboxyhaemoglobin / higher affinity for 
haemoglobin (than oxygen) ; 
reduces oxygen-carrying capacity / AW (in context of, haemoglobin / blood) ; 
promotes release of damaging free radicals / peroxides / superoxides / oxidising agents ; 
causes, platelets and neutrophils to stick together / platelets to stick to endothelium ; 
ref. hypoxia damage to cardiovascular system ; (max 2) [max 3] 

[Total: 13] 
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[1]4 (a (i) squamous / pavement (epithelial) ;

(ii) stretch / expand, on inspiration and recoil on expiration ;   R contraction

(stretch) to increases, surface area / volume of air, for, diffusion / gas exchange ;

(recoil) to help, expel air / force air out ;   A carbon dioxide
 A if destroyed then cannot expel air 

prevent alveoli, bursting / breaking / AW ; 

ref. to emphysema if elastic fibres destroyed ;  [max 2] 

[2]

(b) award two marks if correct answer (anything in range 336–346)
allow +/– 1 mm in reading the line (74–76 mm)

75000 µm / 220 µm =
341 ;;

if answer incorrect, award one mark for correct measurement with unit and division by 220
award one mark if correct answer given to one or more decimal places

(c) look for two ideas – follow usual rules for marking numbered answer lines

thin, alveolar wall / epithelial lining / AW ;
A short diffusion distance (between air in alveolus and blood in capillary)  
A squamous cells are thin 
R thin, membrane / cell membrane   R large surface area 

surrounded by, capillaries / capillary network ; 
A close contact with, capillaries / blood (vessels / cells)   
A many capillaries 
A large area of alveolus in contact with, capillaries / blood [2]
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(d) max 3 if no ref. to diffusion

(named) gas(es), diffuse down, pressure gradients / concentration gradient / AW ;
A from high(er) partial pressure to low(er) partial pressure  
A high(er) concentration to low(er) concentration 
ignore ‘along a concentration gradient’ 

in the answers accept the following AWs 
capillaries / haemoglobin for blood 
lungs for alveoli 
body for tissues 

lungs 

valid statement linking information in table below – 1 mark for each row  

comparison in partial pressure may be ‘higher / lower’ not both or high and low, but if not 
then figures have to be given 

blood  ref. to 
gas 

blood partial 
pressure 

alveolar air 
partial pressure 

gas exchange 

pO2 5.33 / lower 13.87 / higher into blood from 
alveolus ; 

in pulmonary 
artery / 
entering 
alveolar 
capillaries 

pCO2 6.00 / higher 5.33 / lower out of blood into 
alveolus ; 

respiring tissue 

valid statement linking information in table below – 1 mark for each row  

blood  ref. to 
gas 

blood partial 
pressure 

tissue partial 
pressure 

gas exchange 

pO2 13.33 / higher < 5.33 / lower into tissue from 
blood ; 

in systemic 
artery / 
entering 
tissue 
capillaries 

pCO2 5.33 / lower > 6.00 / highe out of tissue into 
blood ; 

[max 4] 

R differences between pO2 and pCO2 in the same place 

[Total: 11] 
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5 (a) marking points are independent

iodine in potassium iodide solution / I in KI solution / iodine solution ;
R iodine / iodine test 
A if ‘solution’ not used, but clear that it is a solution 

positive result = (from yellow / red brown to) blue-black / blue / black ;   
R blue-black precipitate [2] 

[2]
(b) no activity at pH 2.0 and pH 9.0, some activity at pH 3.0 and 8.0 ;

optimum between pH 5.5 and 6.5 ;

(c) description
 1

2 
3 

optimum / peak / described, at pH 6.0 ;   allow ecf from graph 
A ‘enzyme works best at’ / ‘most efficient at’   
‘rate of reaction / activity, is greatest at…’ 
low / no, hydrolysis / activity, with at least one correct pH ; 
data quote (from table) using time ;   
e.e.g. within 10 minutes / change within 2 minutes / 1

explanation to max 4 accept ora  
4 at optimum pH, most successful collisions ;   A alternative wording 

greater or less than optimum 
5 
6 
7 

high / low, hydrogen ion concentration ; 
enzyme denatured (fully) at / <pH2 or at / >pH9 ; 
partial denaturation / AW, at other stated value(s) of pH ; 

at any pH – optimum or sub-optimum 
8 
9 

ref to, hydrogen bonds / ionic bonds ;   R if other bonds named 
ref to tertiary structure ;   A ref to allosteric site  

10 shape of active site ; 
11 detail of active site ;   

e.e.g. changes to charge on active site / no longer complementary to substrate forms, no
fewer, enzyme-substrate complexes [5 max] 

[Total: 9] 
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