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Vertebrate Physiology 437 EXAM 1 NAME b , Section (circle): am pm
15 February 2008. Exam is worth 100 points. You have 50 minutes.

True or False (write ‘true’ or ‘false’; 9 points total; 1.5 point each)

-
1. : Proteins contain more metabolizable energy per gram than d@r carbohydrates.

changes the membrane potential, the concentration gradient for that ion is quickly
ab()ﬁﬁled and needs to be reestablished later using ATP.

3. E Membranes that contain more saturated fatty acid tails will be more fluid than membranes
with fewer saturated fatty acid tails, all else being equal.

2. f When an ion species moves passively across the membrane through open chaﬁls and

4. F If extracellular fluid is hyperosmotic with respect to nearby cells, water will tend to move jr ot~
to the cells.

3. Increased strength of incoming sensory inform: tio? is coded to the central nervous system
via larger action potentials. 0r féquen ,‘;—7’ all seegize

6. { According to the Fick equation, the net rate of diffusion (J) will increase as the difference
between C; and C, increases.

Really Short Answer (a few words or a sentence; 48 points total; 4 points each)
1. Briefly explain the mechanistic differences between relative and absolute refractory periods in the

context of action potential propagation. /
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(a) Phasic response

2. The figure to the right is an incorrect depiction of
the response of a Pacinian Corpuscle. Why and
how would you modify the cartoon to be more
accurate?
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3. Which two voltage-gated receptor types play the biggest roles in the shape of an action potential? What
are those roles?
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4. How can a fish’s olfactory system “learn” odors of the natal stream through processes that do not occur
in the brain?
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5. What information does an otolith provide and hqw is that information transduced?
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6. Explain how and why recel)tor field size varies on the skin surface of the human body.
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7. What are two differences in physiology and/or anatomy that would allow you to dlfferentnate between

the sympathetic and the parasympathetic nervous systems?
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8. Explain how Schwann cells and the length constant, lambda, are }Zeflated
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9. Set up the math to calculate the equilibrium potential (Ecy) for chloride ion (CI') given the following
information: [CIJousige= 120 mM and [Cl Jinsige = 5 mM. (You do NOT need to calculate a final value,
but please show us how you would employ the given information to solve this problem.)
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10. When acetylcholine binds to nicotinic receptors at the neuromuscular junction, a channel opens that is

permeable to both sodium and potassium. Explain why the muscle cell membrane depolarizes cven
though potassium is/moving one way and sodium is moving the other.
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11. How is Joe Slowinski’s death in Myanmar (Burma) on 12 September 2001 related to the above

question?
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12. Draw a line/curve using the provided axes that illustrates
the response you would expect in carrier-mediated

movement of glucose into a cell as the extracellular r[,tom 5 /c
concentration (independent variable) of glucose el leeVJ
increases.
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Longer Answer (a few sentences please; 43 points total)
1. Draw and label a typical neuron. Indicate how two different EPSPs, each of the same magnitude, acting

on the soma of this neuron can have different effects on the likelihood that the neuron will initiate an

action potential. (8 points) b5 @
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2. Using two of the five qualities within the taste modality, explain the functi nal difference between
ionotropic and metabotropic receptors. (8 points)
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3. Using a figure, explain how being a
thermoregulator can be more
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= ] 4. The figure to the left depicts cumulative mortality of
r o L two groups of Atlantic salmon--one control and the other
r o . experimental (injected with cortisol implants)--
; g = i introduced into high salinity water at (a) day 12 and (b)
| & ° day 55 after treatment. (8 points)
=0 °
F o ° a. Which points (open or filled) on the graph represent
o e the control group? How do you know?
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r o L] results?
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5. In lecture you were asked to stare at a pair of colored squares for 15-20 seconds, and then to look at a
blank white square. Describe what happened when you did this and explain what the intracellular
mechanisms are that underlie your visual experience. (10 points)
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BONUS: How do you think the experience of a red-green color-blind person would be different from your
experience? (If you happen to be red-green colorblind, please explain what a non-colorblind person would

experience.) [3 points]




Bonus – Typically red-green colorblind in humans is sex-linked trait on x chromosome so men exhibit. Red and Green cone spectrums are already very close in all humans. Because of amino acid substitutions in red-green colorblind individuals, red and green cones detect very similar wavelengths. Colorblind individual, after staring at blue square when looking at white would see whatever the red&green cones produce. After looking at red square, image on white square would look similar to greenish blue. Overall, not too different than the rest of us.
