Try these circulation PPQs



3 The graph below shows the oxygen dissociation curve for human

haemoglobin,
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{a) Explain the factors that influence the percentage saturation of
haemoglobin with oxygen.

i1} In the lungs

(i) In exercising muscle tissue

[1]

June 08

[2]

(b} Descnbe and explan the affimty for oxygen of the haemoglobin of

mammals living at high altitude.

(e} Explain the role of myvoglobin in mammals.

[Z]

[2]



3 (a) (1) Hizgh perceniage sanmaton due to the hizh partial pressure of oxyzen/low
partizl pressure of carbon dicedde m the hinges; [1]

() Inexercising nmscle tssue: low percentage satiraton releases oxygen
due to the low partial of oxyzen n the fissuas;
and also due to the ngh partal pressure of carbon doxide (Bobr effect)’

higher temperanure in exercising mmsclelow pH.; [Z]
(b) Higher affmity for oxygen'curve lies to the left;
as alr (af higher alamde) has a lower partial pressure of oxygen; [Z]

(c) An}'m from
nrvoglobin 1s essentally an oxygen store within red mscle
raleasine exira oxygen‘'when the ppd), 15 lowered' dunns exercize’when
haamolobin 15 exheustad
enabling serobic respiraiion to contimie for longer (and thersbry sustamed
exarcise)’'delays the onset of anaerobic respimation m the nmscls [Z]




T The graph below shows the oxygen dissociation curve for human haemoglobin and [lama
haemoglobin. The llama lives in the high Andes of South Amenca, often above 5 000 m.
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{a) With reference o the curve for human haemoglobin, and your own
understanding, explain how haemoglobin

(1} takes up oxygen in the lungs;

[2]

(W) gives up oxygen to the tssucs.

[Z]

ASHIWT 2477 ]

(b} The loading tension 1s the partial tension of oxygen at which 95% of

the haemoglobin 15 saturated with oxyzen.

From the graph, determine the loading tensions for human and 1lama

haemoglobin.

Human hazmoglobin

Llama haemoglobin
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(e} Explain how the oxygen dissociation corve for the llama haemoglobin
differs from that for & human, and why this 1s an important adaptation

in the llama.

Jan 07
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T (@) (i} Thereis a higher ppl); in the lungs (since they are ventilated);
0, will therefore diffuse into red blood cells in the blood and
gitach 10 haemoplobinhaemogloban has high affmity for O at hagh
ppOy; 2]

(if} There i= a lower ppO), in the tissues (since (), is used in respiration);
3, will therefore diffuse from the blood into the tissueshaemoslobin
has low affimity for O at low ppll;; [2]

(b} Human haemoglobin: 9810 kPa;
llama haemopglobin: 5.3-5.5 kPa; [2]

(c) The ppld, at high altitude 15 low;
the llama haemoglobin has a higher affinity for oxygen/loads at a lower
pp(}; than human haemogleban;
therefore at low ppl); the llama haemoglobin s able (0 take up oxygen:  [3]




4 a) Explain how increased haemoglobin concentration . .
can lead to increased performance in endurance G) MO r' e H b (f r' (0 m h | 9 h Cl l 1- I T U d e
events.

b) The graph shows the oxygen dissociation curve for Tr'a | n | ng) al IOWS fo r' mo r‘e Oxygen

haemoglobin as blood passes through capillaries in

the lungs and skeletal muscle of an athlete. Ioading and Thus aer'ObiC r‘espir'aflon

Explain how features of the oxygen dissociation

musde benett o athere, % can occur for a more sustained period
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AL R P capillaries at high pO, the Hb has high
affinity for O, and becomes loaded with
O, and when it arrives at the muscle
capillaries where pO, is low, the
oxyhaemoglobin dissociates (has low
affinity for O,)and gives up its O,
where it is needed for respiration.



