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Question 1

3 max 

2 

(a) 

increases rapidly / sharply ; 

to a maximum of 7.0 - 7.5 / a rise of approximately 3 ; 

then falls below original value ; 

recovering from 240 minutes / AW ; 

(b)  

(i) 

increase in glucose stimulates beta cells ; 

in islets of Langerhans / pancreas ;

(ii) 

as glucose level drops ; 

beta cells no longer stimulated / insulin secretion stops ; 

Insulin i b rs oken do wn ; 2 max 

(c) 

secreted by alpha cells ; 

when blood glucose levels low ; 

cause glycogen to be converted to glucose ; 

raise blood glucose ; 

correct ref: negative feedback / idea that glucagons action is opposite to insulin ; 3 max 

Total : 10 
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4 max 

3 max 

Question 2
(a) 

engulf / remove I breakdown red blood cells ; 
haemoglobin broken down ; 
into haem and globin ; 
iron removed (from haem) ; 
remainder passes to liver cells to form bile pigments ; 
globin broken down into amino acids ; 

(b) 

forms lipoproteins ; 
stores fats ; 
synthesises cholesterol ; 
forms bile salts from cholesterol ; 
converts glucose to fats ; 
converts fats to fatty acids and glycerol; 
converts fats/glycerol to glucose; 

(c) 

diffuses into sinusoids; 
dissolved/in solution ; 
in blood/ plasma ; 
via hepatic vein ; 
via renal artery; 

(d) 

(i) 

less glucose / amino acids / fatty acids and glycerol / nutrients/more urea; 
(ii) 

less oxygen / more carbon dioxide; 

2 max 

1 

1 

Total : 11 
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3 (a 1

2

3

4 

5 

binds to receptors (on liver cell membranes) ; 

conversion of glucose to glycogen / glycogenesis ; 

(because) insulin activates enzyme ; e.g. glucokinase / phosphofructokinase / 
glycogen synthase 

increased use of glucose in respiration ; 

increased uptake of glucose / increased permeability to glucose (of liver 
cells) ; [3 max]

(b) (i)  1 mRNA (found in β cells) is only from gene coding for insulin / AW ; 

2 large numbers (of mRNA coding for insulin) ; 

3 (whereas) DNA has all genes ; 

4 (so) restriction enzymes needed ; [2 max]
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(ii) 1 cut plasmid (DNA) ;

[2 max]

(c) (i) 

2 at specific, base sequence / site ;

3 leaving sticky ends (that will join with insulin gene) ;

 all statements must be comparative 
inhaled  (accept ora for injected) 
1  insulin concentration rises more rapidly when inhaled ; 

2 higher peak ; 

3 falls, more rapidly / earlier ; 

4 (after 150 mins) lower (than injected) ; 

5 use of comparative figures ; figures for both at one time [3 max] 

(ii) 1 glucose conc. is linked to insulin conc. ;

inhaled  (accept ora for injected)
2 (initially) glucose falls because insulin conc. rises ; 

this subsumes marking point 1 

3 glucose conc. falls lower because  insulin conc. is higher ;  
this subsumes marking point 1 

4 (later) glucose rises higher because insulin conc. is lower ; 
this subsumes marking point 1 

5 use of figures ;  
e.g. one glucose conc. for inhaled and one for injected at one time

or  
one glucose conc. linked to an insulin conc. at one time  
(either inhaled or injected) [3 max] 

(iii) advantages:

11 faster response time ; 

2  less chance of, infection / contamination ; 

3  good for people with needle phobia ; max 1 

disadvantages : 

4  could cause larger swings in blood glucose concentration ; 

5  may need to taken more often / not long lasting ; 

6  possible variability of dose / AW ;  max 1 [2 max] 

[Total:15] 
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