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12.	(a)	40 s/seconds (units required)	1
 
(b)	initially the heart rate decreases rapidly;
heart rate increases over the next seconds;
heart rate falls to its lowest level / reaches lowest level after
55 s/seconds / 35 s/seconds after start of dive;
in the last seconds before the dive ends, the heart rate increases;	2 max
 
(c)	anaerobic respiration because the tufted duck cannot breathe/
ventilate under water / replace oxygen that has been used;
aerobic respiration because the tufted duck uses stored oxygen;
both aerobic (at the beginning) and anaerobic (at the end) because
oxygen was used up during the dive;	1 max
To award [1], reason must be given.
 
(d)	200 (%)	1
 
(e)
Heart muscles
Flight muscles
swimming at maximum speed causes increase in blood flow to heart muscles
swimming at maximum speed causes decrease in blood flow to flight muscles;
swimming at normal speed, less blood flow to heart muscles (20 ml min–1) / swimming at maximum speed, more blood flow to heart muscles (24 ml min–1)
swimming at normal speed, greater blood flow to flight muscles (39 ml min–1) / swimming at maximum speed, less blood flow to flight muscles (18 ml min–1);
small change in blood flow to heart muscles when changing speed (4 ml min–1 more)
big change/almost half amount of blood flow to flight muscles when changing speed (22 ml min–1 less);
	Award [1] for each correct row. Answers do not need to be shown
in a table format, but must be comparative statements.	2 max
 
(f)	legs/leg muscles need more energy/ATP for fast swimming;
legs/leg muscles need more blood to provide oxygen/glucose for energy;
(the legs need more blood) to remove carbon dioxide;
the heart needs more blood to pump faster;
intestines/kidneys/flight muscles have less blood to allow for
increased flow to heart/legs;	2 max
 
(g)	blood flow decreases;
as heart rate is seen to decrease in the first graph;
as lower heart rate means less requirement for oxygen/nutrients/
blood/removal of waste;	2 max
 
(h)	adrenaline / epinephrine / noradrenaline / norepinephrine	1
[12]

 
13.	(a)	rough endoplasmic reticulum/RER/rough ER / ribosome	1
 
(b)	vesicles are formed (from the rough ER);
they are received by Golgi apparatus;
Golgi apparatus forms vesicles that transport substances to membrane;	2 max
 
(c)	aerobic respiration takes place in the mitochondria;
important for energy/ATP production;
pyruvate broken down into carbon dioxide and water;	2 max
 
(d)	they are cut in different planes / due to three-dimensional nature/shape	1
[6]

 
14.	(a)	two genetically identical nuclei/daughter cells formed during mitosis
(so hereditary information in DNA can be passed on);
two copies of each chromosome/DNA molecule/chromatid needed;
helicase unwinds the DNA/double helix;
to allow the strands to be separated;
helicase separates the two (complementary) strands of DNA;
by breaking hydrogen bonds between bases;	4 max
 
(b)	DNA replication is semi-conservative;
DNA is split into two single/template strands;
nucleotides are assembled on/attached to each single/template strand;
by complementary base pairing;
adenine with thymine and cytosine with guanine / A with T and C with G;
strand newly formed on each template strand is identical to other
template strand;
DNA polymerase used;
Marks may be awarded for any of the above points if clearly presented in
a well-annotated diagram.	5 max


(c)	sequence of stages is prophase → metaphase → anaphase → telophase;
chromosomes condense/supercoil/become shorter and fatter in prophase;
spindle microtubules grow (from poles to equator) in prophase/metaphase;
nuclear membrane breaks down in prophase/metaphase;
spindle microtubules attach to the centromeres/chromosomes in metaphase;
chromosomes line up at equator in metaphase;
centromeres divide / (paired) chromatids separate / chromosomes
separate into two chromatids in metaphase/anaphase;
(sister) chromatids/chromosomes pulled to opposite poles in anaphase;
spindle microtubules disappear in telophase;
nuclear membrane reforms around chromosomes/chromatids in telophase;
chromosomes/chromatids decondense in telophase;	9 max
	(Plus up to [2] for quality)
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