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Figure Comoaring the effects of blood CO, and Uz on
breathing. The graph depicts the effects of increasing blocd
caoncentrations of CO; {see che scale at che top of the graph} on
breaching, as measured by che total minute volume. The effeces of
decraasing concentrations of blood Oy (see the scale ac the bottom of the
graph) on breaching are also shown for comparison. Notice thar breaching
increases lineacly wich increasing COy concencration, whareas Oy

concentrations must decrease to halt che normal value beforz breathing
is stimulated.
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Figure  Growth as a function of sex and age. Notice that th
growth spuct during puberty oceurs at an enrlier age in females than in

males.
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Figure [nteractions between the embiryo and placenta
produce the steroid harmones. The secretion of progesc2rone and
astrogen from the placenta requires a supply of cholesieral from the
mother's blood and che cooperation of fetal entymes char canverc
prozestecone to androgens.
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Table

Blood Gas Measurements at Different Alcitudes

Percant T, ;

Arterial Po, Oxyhemaoglobin Arterial j

Altitude (raHg) Saturation T (mmmkg 2
Sea level 90-95 $6% a0 ;. F
1,524 m (5,000 M) 75-a% 95%% 3331 !Ja
2,206 m (7,500 &) 53-74 2% -83% 31-3-'_3- |
T 4572 m {15,000 1) AB-53 Bo¥a 25 E
8,096 m (20.000 f) 37-45 78% 20 3
7,620 m {25,000 f) 32-39 83% 13 i
5,843 m (29,029 1) 26~-33 S58% - 8.5-13.8 E
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6. Breathing enriched air Nitrox (32% or 36% O,) gives a larger margin of safety than diving with
compressed air. Since there is less nitrogen than "regular” air, the bottom time may be longer with less risk

of decompression sickness. Please explain the underlying physiological mechanism of the Nitrox diving
advantage. (10%)

7. Propagation of action potentials along an ideal conductive fiber is bidirectional. Why the propagation of
action potentials in the axon is unidirectional (toward axon terminals)? (8%)

8. How does the sinus node generate the rhythmicity? (8%)

9. If you are designing an artificial heart, what are the major features you will consider? (8%)

10. Why does color vision require at least two types of cone photoreceptors? What is the advantage of
trichromatic vision (using 3 types of cones) over dichromatic vision (using 2 types of cones)? (8%)

1. What is the physiological mechanism of drug addiction? (8%)




