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Chapter 11 
 

Question 11.2 

 

Standard temperature and pressure (STP) = 273 K and 101.3 kPa, respectively.  

 

So at STP, the volume of the oxygen consumed by the fish would be: 51 mL ×  
273

288
 × 

101.3

99
 = 49.5 mL. 

As 1 mmol of a gas occupies 22.4 mL, 49.5 mL = 
49.5

22.4
 = 2.21 mmol O2 

 

 

 

Question 11.6 
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Partial pressure at the centre of the organism is 0 kPa, and 
2OP = 

20.95

101.3
 atm = 0.207 atm 
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which means that r = √
6 × 0.000638 × 207

0.05
   = 0.126 cm and the diameter is 0.25 cm 

 

 

 

 

 

 

 

Partial pressure of oxygen in 

the surrounding  medium 

(atmospheres, atm) 

Rate of oxygen diffusion 

into a spherical cell  -  rate 

of oxygen consumption  by 

the cell (μmol g
-1

 min
-1

) 
Radius of the 

cell (cm) 

Krogh’s diffusion constant 

(μmol min
-1

 cm
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Question 11.7 

 

 

If 

 

 

 

 

                                       
2OM = �̇�b = (CaO2 - Cv̅O2) 

    

  

 

 

 

 

 

�̇�b =  
2OM

CaO2 − Cv̅O2
 

 

2OM = 234 μmol min
-1

 = 0.234 mmol min
-1

 

Therefore, �̇�b = 
0.234

3.7 
 = 0.0632 L min

-1
 = 63.2 mL min

-1
 

Cardiac stroke volume = 
63.2

51
 = 1.24 mL 

 

 

Question 11.8 

 

 

 

 

                                                    

 

2OM = �̇�w × ß (PO2 - PEO2) 

 

 

 

 

 

 

Rate of oxygen 

consumption 

(mmol min
-1

) 

Cardiac output (L min
-1

) = 

heart rate × cardiac stroke 

volume (Vs) 

Concentration of 

oxygen in arterial 

blood (mmol L
-1

) 

Concentration of oxygen 

in mixed venous blood 

(mmol L
-1

) 

 

Partial pressure of 

oxygen in inspired 

water (kPa) 
Partial pressure of 

oxygen in expired 

water (kPa) 

Ventilation volume (L 

min
-1)

 

Capacitance coefficient of 

water for oxygen at 10° C 

(μmol L-1 kPa-1) 
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The concentration of oxygen in the water = ß × PIO2 

Therefore, 
2OM

�̇�w 
 = (ß PIO2 - ß PEO2), and ß PEO2 = ß PIO2 – 

2OM

�̇�w 
 

ß PIO2 = 16.8 × 20.2 = 339.4 μmol L
-1

 and  
2OM

�̇�w 
 = 

234

2.04
 = 114.7 μmol L

-1
,   

 

thus ß PEO2 = 339.4 –114.7 = 224.7 μmol L
-1

 and 

 

PEO2 = 
224.7

16.8
 = 13.4 kPa 

 

 

 


