Oxygen dissociation curves homework. NAME:
Q4.    (a)     The table shows some data for a shrew and an elephant.
 
	 
	Shrew
	Elephant

	Body mass
	10 g
	5000 kg

	Volume of oxygen taken up per hour
	20 cm3
	52.5 dm3


The rate of oxygen uptake for the shrew is 2 cm3g–1h–1. Calculate the volume of oxygen taken up per gram of body tissue per hour in the elephant. Show your working.
 
 
 
Answer ____________________ cm3g–1h–1
(2)
(b)     The graph shows the oxyhaemoglobin dissociation curves for these mammals.
[image: ] 
The tissues of the shrew have a higher rate of oxygen consumption per gram of body tissue than the elephant. There is an advantage to the shrew in having haemoglobin with a dissociation curve in the position shown. Explain this advantage.
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
_________________________________________________________(3)
(Total 5 marks)
Q6.  The graph shows dissociation curves for human oxyhaemoglobin at rest and during exercise.
Table 1 gives information about conditions in the body at rest and during exercise.
[image: ] 
 
	 
	Rest
	Exercise

	Plasma pH
	7.4
	7.2

	Blood temperature / °C
	37.0
	39.0

	Alveolar partial pressure of oxygen / kPa
	13.3
	13.3

	Tissue partial pressure of oxygen / kPa
	5.0
	4.0


Table 1
(a)     What is meant by the term partial pressure?
___________________________________________________________
___________________________________________________________
(1)
(b)     Use Table 1 and the graph to calculate the difference in the percentage saturation of haemoglobin in the tissues between rest and exercise.
 
 
Answer ____________________ %
(1)
(c)     Explain the differences between the figures shown in Table 1 for rest and exercise.
___________________________________________________________
___________________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
(4)


(d)     Explain the advantage of the difference in position of the dissociation curve during exercise.
___________________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
(2)
Table 2 shows how the oxygen concentration in the blood going to and from a muscle changes from rest to heavy exercise.
 
	 
	Oxygen concentration / cm3 per 100 cm3
blood

	 
	Blood in arteries
	Blood in veins

	At rest
	In solution
	0.3
	0.2

	
	As oxyhaemoglobin
	19.5
	15.0

	
	Total oxygen
	19.8
	15.2

	During heavy exercise
	In solution
	0.3
	0.1

	
	As oxyhaemoglobin
	20.9
	5.3

	
	Total oxygen
	21.2
	5.4


Table 2
(e)     By how many times is the volume of oxygen removed from the blood by the muscle in Table 2 during heavy exercise greater than the volume removed at rest?
Show your working.
 
 
 
 
Answer ____________________ times
(2)



(f)      Does enriching inspired air with oxygen have any effect on the amount of oxygen reaching the tissues? Support your answer with evidence from the graph and Table 2.
___________________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
_________________________________________________________(3)
(g)     The change to the dissociation curve is one of a number of ways in which the total oxygen supplied to muscles is increased during exercise. Give two other ways in which the total oxygen supplied to muscles during exercise is increased.
1. ___________________________________________________________
___________________________________________________________
2. ___________________________________________________________
_________________________________________________________(2)
(Total 15 marks)
Q13.
(a)     Figure 1 shows the oxygen dissociation curve for human haemoglobin.
Figure 1
[image: ] 
Use Figure 1 to describe how haemoglobin loads and unloads oxygen in the body.
___________________________________________________________________
___________________________________________________________
___________________________________________________________
_________________________________________________________(3)
(b)     Figure 2 shows oxygen dissociation curves from mammals of different size.
Figure 2
[image: ] 
(i)      Describe the relationship between the size of mammals and the oxygen dissociation curves of their haemoglobins.
_____________________________________________________(1)
(ii)     Heat from respiration helps mammals to maintain a constant body temperature. Use this information to explain the relationship between the surface area to volume ratio of mammals and the oxygen dissociation curves of their haemoglobins.
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
 (4)(Total 8 marks)
Q4.
(a)     0.01 / 0.0105;
(allow 1 mark for 52 500 / 5 000 000)
2
(b)     (at the tissues at low pp oxygen) the shrew’s haemoglobin is less
saturated with oxygen / has reduced affinity;
oxyhaemoglobin dissociates more readily / haemoglobin releases
oxygen more readily / more oxygen released;
allowing greater demand / respiration rate;
3
[5]
Q6.
(a)     It is a measure of the concentration of a gas
(in a mixture of gases or a liquid);
1
(b)     37-38%
Accept 36 – 39
(c)     muscle contraction causes increased respiration;
increased CO2 production lowering blood pH / lactate released
lowering blood pH;
increased heat released therefore increased temperature;
increased O2 consumption lowering tissue PO2;
4
(d)     haemoglobin has a lower affinity for oxygen;
more O2 for respiration;
2
(e)     3.4 times = 2 marks
(incorrect answer in which candidate shows amount of oxygen removed at rest is 4.6 and amount removed during exercise is 15.8 = 1 mark)
2
(f)      Nearly all O2 is transported by haemoglobin / v. little transported in plasma;
EITHER
Haemoglobin is (nearly) fully saturated with O2 at the alveoli both at
rest and when exercising;
Therefore no (very little) further increase is possible;
OR
Haemoglobin is only 95% saturated with oxygen at the alveoli;
Therefore enriching inspired / air with oxygen will raise this to 100%;
3
(g)     increased depth / rate / pulmonary ventilation;
increase stroke volume / heart rate / Q increases blood flow rate;
arterioles [Accept artery] supplying the muscles
dilate / vasodilation / greater proportion of blood flow to the muscles;
max 3[15]
Q13.
(a)     Loading / uptake / association of oxygen at high p.O2;
In lungs (haemoglobin) is (almost) fully saturated / in lungs haemoglobin has a high affinity for oxygen;
Unloads / releases / dissociates oxygen at low p.O2;
Unloading linked to higher carbon dioxide concentration;
Allow converse for second marking point in tissues i.e. haemoglobin has low affinity / releases most of its oxygen.
Mark for haemoglobin having high affinity for oxygen must be ‘in lungs’.
3 max
(b)     (i)      Larger the mammal the more to the left / steeper / ‘higher’ is the
curve / the higher the affinity for oxygen;
Allow converse.
Ignore references to Bohr shift
1
(ii)     Smaller mammal has greater surface area to volume ratio;
Smaller mammal / larger SA:Vol ratio more heat lost (per unit body mass);
Allow converse explanation for larger mammals or lower surface area to volume ratio.
Smaller mammal / larger SA:Vol ratio has greater rate of respiration / metabolism;
Allow suitable named mammal as alternative to smaller or larger mammal.
Oxygen required for respiration so (haemoglobin) releases more oxygen / oxygen released more readily / haemoglobin has lower affinity;
4
[8]
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