
The gas exchange system 
and Smoking
Mark Scheme 8

Level International A Level 

Subject Biology 

Exam Board CIE 

Topic Gas exchange and smoking

Sub Topic 

Booklet Theory
Paper Type Mark Scheme  8

Time Allowed : 89   minutes

Score                : / 74

Percentage     : /100 

Grade Boundaries: 

A*       A   B    C   D   E    U 

>85%         777.5% 70% 62.5% 57.5% 45% <45% 

The gas exchange system and Smoking

Dr. Asher Rana www.chemistryonlonlinetuition.com asherrana@chemistryonlinetuition.com



1 (a chromosomes / chromatids, on equatorial plate / at equator / AW ;
A in, centre / middle, of cell
nuclear, membrane / envelope, dispersing / breaking up / (partially) visible / AW ;
A disappearing
chromosomes, in one group / not in two groups / not arrow shaped / not going to poles / not
separated / AW ;
R chromosomes at poles [2 max]

(b) smoke / tar, is carcinogenic / contains carcinogens ; A named carcinogen e.g. benzpyrene /
phenol
genes control, cell division / mitosis ;
mutation / change to DNA (in these genes) ;    A DNA damaged  A ref. to mutagenic
gene expression affected / AW ; e.g. ref to oncogenes / proto – to onco – / tumour
suppressor genes switched off
cells, grow / divide, uncontrollably / continuously ;  A uncontrolled mitosis
cancer cells do not respond to signals ;
(and) form a (malignant) tumour ;
(tar) settles on bronchial, epithelial cells / epithelium ;  [4 max]

(c) idea of, a long time gap / years, qualified ; e.g. before symptoms of, cancer / tumour, appear
between decreased number smoking and lower mortality rates
correct ref. to data to support above ; trends must be anchored in both graphs
if data is used, must be anchored in both graphs and numerically correct
increasing mortality rate
increase in lung cancer deaths linked to rise in smoking in 1930s+ ;
valid ref. to other direct risk factors (for lung cancer) in 1930s+ ; e.g. air pollution, mass chest
X-X-ray screeni

decreasing mortality rate because 
earlier diagnosis (so fewer die) ; 
improved, health care / treatment (extends life) ; 

ref. to epidemiological evidence linking smoking and lung cancer / almost all cases of lung 
cancer, are caused by smoking / occur in smokers ; [3 max] 

[Total: 9] 
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Question Expected Answers Marks

2 (a) one mark per row, do not penalise where crosses are omitted

plasma tissue fluid lymph cytoplasm of 
red blood cells 

� � � � 

� � � � 

� � � � 

Statement 

contains haemoglobin 

contains water 

contains antibodies 

in direct contact with  
muscle cells � � � � [4]

[max 2] 

(b) increases heart rate;

increases blood pressure;

constricts, arterioles/arteries; A narrows diameter/lumen R ref to blood vessels

reduces blood flow to, periphery/hands/fingers/AW;

increases ‘stickiness’ of platelets; R blood cells

ref to atheroma, plaque, atherosclerosis, cardiovascular disease, damage to
endothelium;

Generally, mark 1st 2 sentences (look for full stops!).  However if 2 correct
points in 1st sentence allow this.

(c) mark two parts together

(in every country) the death rate for men is higher than that for women; R ref to
% of death

in some countries where many people smoke there are low death rates
from lung cancer; 

data quote to support either part; 

Here we need to be very precise!  We can accept male or female data quoted in 
the correct context.  R any ‘ADDITIVE %s’!/incorrect units. [max 3] 
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(d) age;

how long men have been smoking/age at which start smoking;

how many cigarettes are smoked per day; A heavy/light smokers

any 2 risk factors that are linked with lung cancer;;

e.e.g. Hereditary/running in familie

working environment (pollution/passive smoking/exposure to other 
carcinogens/radiation); 

type of cigarette(tar levels/cigars/cigarettes smoked/brand of cigarette/whether 
filtered/unfiltered); 

depth of inhalation; 

R refs to diet/alcohol/lifestyle/stress. [max 2] 

[Total: 11] 
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33 [1]  (a condensation ; A dehydration

(b) accept glycine-valine or valine-glycine

peptide bond drawn correctly ; 
amino and carboxylic acid ends shown ; 
correct R-groups ;  
water eliminated ; [4] 

(c) (i) AAG  
GAU GUU ; [1] 

(ii) messenger ; [1] 

[max 3] 

[max 2] 

(d) during systole semi-lunar valve is open ;
during diastole semi-lunar valve is closed ;
proximity/AW pulmonary artery to (right) ventricle (so no pressure lost) ;
elastic recoil of pulmonary artery maintains blood pressure/AW ;
no/little blood in (right) ventricle, after contraction/during diastole ;
fills with blood at low pressure ;

(e) increase in power of contraction ; AW
increase in (systolic) blood pressure ;
strain on right ventricle/right ventricle does not function efficiently ;
growth of muscle in/right ventricle increases in thickness ;
insufficient oxygen to, heart/cardiac, muscle ;
heart failure/heart attack ;

(f) persistent/AW, cough ;
cough produces much mucus ;
wheezing ;
rapid breathing/difficulty breathing/breathlessness ;
bluish colour to the skin ;
recurrent chest infections/frequent colds or ‘flu/AW ;
barrel-shaped chest ;
chest pains ; R heart pains
fatigue/weakness, (with exercise) ; [max 2] 

[Total: 14] 
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4 (a labels to correct areas, mark to max 3

AVP ; e.g.  
light and heavy polypeptide chain, ref. forming variable region / different primary  
structure(s) giving different shapes ; 
heavy / polypeptide, chain constant region gives antibody class ; AW  [max 3] 

(b) 1 

2

3

4 

5  

6 

   increases heart rate ; 
  A heart, pumps / beats faster 

   increased blood pressure / hypertension ; 

   damage to, endothelial / arterial, lining ;  
A damage to, tunica intima / lining of veins 

  (so) contributes to plaque / atheroma ;  
A atherosclerosis 

vasoconstriction 
  or

constricts / reduces diameter of, arterioles / blood vessels ; 
A more resistance to blood flow must be in context 

 reduced blood flow to extremities / AW ; [max 3] 

[Total: 6] 
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[1]5 (a (i) anaphase / early telophase ;

(ii)i chromosomes / chromatids, move to / at, poles / centrosomes ;
2 attached to, spindle / microtubules ; 
3 by, centromeres / kinetochores ;   A centromeres leading 
4 pulled by, microtubules / spindle fibres / AW ; 
 A contracting / shortening / disassembling [2 max] 

(iii) these points are independent
 1 cannot follow, movement of chromosomes / AW ; 

e.e.g. ‘processes in mitosi
2 can only view dead material ; 
3 sections have to be thin ; 
4 overstaining obscures details (of chromosomes) ;   A artefacts 
5 cannot see, all of the chromosomes / whole chromosomes ; [2 max]

(b) (i) 1 carcinogen / cancer-causing / named carcinogen (in tobacco smoke / tar) ;
e.g. benzpyrene / phenol / nicotine   check any others

2 mutation / change to DNA ; 
3 ref to named gene ; e.g. oncogene / tumour suppressor  
4 in (bronchial) epithelium ; 
5 uncontrolled, cell division / mitosis / cell cycle ;   R ‘rapid’ 
6 grows into, mass of cells / lumen of airway(s) / lung tissue ;  
 A squeezes against blood vessels / enters lymphatic vessels  
7 growth of blood capillaries (into tumour) ;  
 A angiogenesis / vascularisation / ref to thrombospondin 
8 no programmed cell death ; [3 max]

(ii) must be a sign or symptom
1 coughing up blood ;  
2 persistent cough / coughing a lot ; 
3 coughing up increased volume of sputum / AW ; 
4 chest / shoulder / back, pain ; 
5 wheezing / breathlessness / breathing difficulty ; 
6 weight loss ;  
7 AVP ; e.g. fatigue   R tirednessir max]

[Total: 10] 

Dr. Asher Rana www.chemistryonlonlinetuition.com asherrana@chemistryonlinetuition.com



6 (a (i) acts as chloride channel ;        A Cl 
–       R chlorine 

Cl 
–  moves out (of cell) ; 

active transport / binding site for ATP ;  [2 max]

(ii) E on diagram / upper face, because this is where, oligosaccharides /
glycocalyx / carbohydrate chains, are present ;
A glycoprotein       R  glycolipid [1]
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only affects phenotype when dominant allele not present / AW ; [2]

(ii) 1. thick / sticky / dehydrated, mucus produced ;

2.. mucus not moved effectively by cilia / mucus accumulate ;

3.. reduced gaseous exchange / longer diffusion pathwa ;

4.. difficulty in breathin ;

5.. more infections / (mucus) traps bacteri ;

6.. lungs are scarre ;  [3 max]

  [2 max]

(c) viral DNA carries normal (CFTR), allele / gene ;
R RNA  A recombinant DNA

virus binds (with lung cells) ;

viral DNA put into, (lung) cells / host DNA ;

(d) (i) 1. translation will not occur normally ;

2.. no amino acid added to chain when stop codon reache ;

3.. protein chain not completed / protein only partially mad ;
 [2 max]

(ii) 

PTC124 gene therapy 

1.. can be taken oral or 
delivered (by vector) into 
respiratory tract ; 

2.. self administer or requires medical treatment ; 

3.. is readily taken up by cel or poor take up by cells ; 

4.. no vectors needed / fewer
no side effects

or possibilty of side effects (from 
vectors) / named side effect ; 

5.. only needs to ent
cytoplasm

or difficulty in inserting gene into 
host DNA ; 

6.. no need to switch on ge or difficulty in switching on gene ;  [3 max]

 [Total:15] 
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Question Expected Answers  Marks 

7 (a) thicker wall; 

smaller / narrower lumen; 

more muscle / more elastic tissue / more / thicker tunica media; 

ref to ‘crinkly’ / crenulated / wavy / folded, lining / endothelium / 

     tunica intima;     R.  epithelium 

ref to wall to diameter ratio e.g. thicker wall to diameter ratio; 

more collagen fibres / more tunica adventitia / externa; 

circular / rounded shape compared to irregular shape; 

A. converse points for vein

 max 3 

(b) provide a large surface area / surface area to volume ratio;

for gas exchange / carbon dioxide out and oxygen in;

short diffusion distance across capillary wall / one cell thick

 capillary wall / 1-2µm c. wall / thin endothelium; 

R. epithelium    R.  thin wall unqualified

small size enables blood to be as close as possible to lung 

 cells / air in alveolus / capillaries in close contact with 

 alveolus (wall); 

 (so) diffusion is efficient / takes place easily / maximises 

 efficiency of diffusion; 

  max 3 

(c) destroys / paralyses / inhibits / weakens cilia;    R.  kill

mucus gla nds / goblet cells produce more mucus;

tar contains carcinogens / chemicals which damage DNA /

     genes / oncogenes; 

ref cancer / tumour; 

epithelium / lining replaced by scar tissue; 

 max 3 

[Total    9] 

Dr. Asher Rana www.chemistryonlonlinetuition.com asherrana@chemistryonlinetuition.com




