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INSTRUCTIONS

There may be spare copies of some diagrams in case you 
need them.
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Question 3(b)
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Question 5(d)(i)
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Question 5(d)(ii)
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Question 6(c)
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Question 6(d)
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Question 7

PHOTOGRAPH OF BLUE TIT

LINE DRAWING OF BLUE TIT
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Question 7(b)

Species 
of bird

Length 
from head 
to tail / cm

Wing span 
/ cm Mass / g

Coal tit 11 19 11

Blue tit 12 18 11

Great tit 14 24 18
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Question 7(c)

Bird feeders containing nuts were set up 
and refilled each day

Birds were caught daily in a two-week period 
in both autumn and winter. They were ringed, 
measured and a blood sample taken before 

they were released 

Samples of intact red blood cells and 
red blood cell mitochondria were 

separated from the blood

Leaked respiration and the volume of 
mitochondria were measured
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Question 7(c)(ii)
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GRAPH 1: VOLUME OF MITOCHONDRIA
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Question 7(c)(ii)   continued
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GRAPH 2: RESPIRATION PRODUCING ATP

(continued on the next page)
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Question 7(c)(ii)   continued

GRAPH 3: LEAKED RESPIRATION
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Question 9(a)
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Question 9(b)

Bone marrow stem cells removed from patient

Stem cells genetically modified by turning the 
BCL11A gene off

Genetically modified stem cells injected back 
into the SAME patient
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Source Information
Question 7 
(Source adapted from: © Andrew_Howe/Getty Images)


