PHYSIOLOGY EXAM 2 2002
1. The basic properties of a chemical synapse in the CNS insures that there:

A. is always one way transmission of data. 

B. will always be several nerves activated by gap junctional transmission.

C. will only be EPSP's generated within the CNS. 

D. will never be the possibility of one nerve inhibiting the presynaptic terminal button of another nerve (presynaptic inhibition)

2. When discussing neural fields, the zones of facilitation and discharge are said tor

A. increase when the magnitude of input from the divergent circuitry decreases.

B. decrease when the intensity of stimulus increases.

C. be the result of divergent circuits synapsing onto higher order nerves.
D. be the result of lateral inhibition circuits only.
3. In general, converging circuits: 
A. allow for the integration of several types of input data.
B. form the anatomic basis for spatial summation.

C. are composed mainly of inhibitory types of nerves.
D. Choices A, B are correct, choice C is incorrect.
4. With respect of neural circuits, a feed forward type of control system:
A. could probably involve, among other elements, lateral inhibition to enhance focus on the goal.

B. involves resetting the set points of negative feedback circuits to achieve the goal.

C. involves some prior memory of events so that set points can be reset effectively.

D. All choices (A, B & C) are CORRECT.
5. Transduction of a prolonged adequate stimulus by a phasic receptor results in a neural action potential rate which:

A. is unchanged in time.

B. decreases in time.

C. increases with time.

D. First decreases then increases with time.

6. Because of the presence of diverging circuits, facilitation, etc. in the CNS, the perceived strength of a stimulus is normally related in what manner to the actual stimulus strength?

A. There is a 1 to 1 relationship (i.e. a monotonic relationship).

B. There is a logarithmic relationship (i.e. for a hundred fold increase in actual strength, the perceived increase may only be two units).

C. There is an inverse relationship (i.e. for a hundred fold increase in actual strength, there may a decrease by two units of perceived strength).

D. There is a random relationship (i.e. for a hundred fold increase in actual strength, sometimes there is sometimes a perceived increase of ten units, sometimes 50 units).

7. Two point touch measures the sensitivity of a single nerve to discerning the presence of two (not one) simultaneously applied stimuli.

A. True

B. False

8. What is the fundamental difference between nerves transducing nociception and other afferents detecting general sensation  (i.e., heat, pressure)?

A. The presence of action potentials in pain nerves.

B. The presence of specialized endings on the detector portions of pain nerves.

C. The absence of a plateau in action potential frequency in pain nerves as the intensity of the stimulus increases.

D. Pain nerves have a much lower threshold than do general sensation nerves when stimulated by their respective adequate stimuli.

9. C fiber pain nerves differ from A delta nociceptors in that C fiber nociceptors:

A. detect only pressure or temperature stimuli. 
B. have a more rapid conduction velocity (i.e. mediate "fast" pain).

C. detect pressure, temperature as well as chemical stimuli. 
D. connect only to nociceptor specific cells in the laminae.

10. The mechanisms mediating short term pain differ from those mediating very long term pain in that short term pain mechanisms include only:

A. antidromic conduction of action potentials.

B. the induction of the oncogene c-fos.
C. release of glutamate and stimulation of NMDA receptors in Rexed’s lamina.
D. the presence of the phenomena of "wind-up” or "allodynia". 

11. The mechanism stimulating taste bud nerves to sweetness differs from the mechanisms stimulating taste bud nerves for bitterness in that sweet mechanisms include:

A. activation of PDE (phosphodiesterase) pathways which reduce intracellular [CAMP].

B. blockage of the K+ pore by the sugar molecule. 
C. stimulation of mechanisms to increase intracellular [CAMP].
D. increased H+ flow into the cell.
12. Different patterns of nerve action potentials allow one nerve from a taste cell to carry data concerning more than one taste (ex. both sweet & sour data).
A. True

B. False

13. Which of the 3 generalized pathways described below mediates the perception of aroma (i.e. identification of what something smells like) ?

A. Medial olfactory nuclei (very old pathway)

B. Lateral olfactory nuclei (old pathway)

C. Thalamo-cortical pathway (new pathway)

D. All three of the above (a, b & c) mediate the perception of aroma.

14. Smell:

A. interacts with taste to supplement and complement taste.

B. is, like taste, a rapidly adapting sense.

C. has a very narrow range of detection

D. All of the above (A, B & C) are Correct.
15. During old age, human vision generally undergoes presbyopia. What are the implications of this ?

A. The ability to focus on near objects becomes easier than the ability to focus on far away objects. 
B. The ciliary muscles lose their ability to contract.

C. The corneal refractive power increases.

D. The lens has lost elasticity. 
E. Choices A & B only are Correct.

16. When the "dark current" is flowing in a photoreceptor:

A. the photoreceptor cell is depolarized.

B. transmitter agent is being released by the photoreceptor which stimulates inhibitory neural circuits. 

C. Na+ conductance of the photoreceptor is increased.

D. "On" bipolar cells are being inhibited, "Off' bipolar cells are being stimulated.

E. All of the above (A, B, C, & D) are Correct.

17. Cones:

A. mediate high acuity vision. 

B. require many photons to be stimulated. 
C. respond to their adequate stimulus within milliseconds.

D. Choices A, B & C are correct.

18. Pain will do what to the diameter of the pupils?
A. Dilate them

B. Constrict them

C. Not have any effect on pupil diameter.

D. Result in an increase in the refraction index of the lens, nothing else.

19. With respect to human hearing, which of the following anatomic parts is vital for hearing (i.e. cannot be substituted for by electronic or mechanical aides)?

A. The outer ear (auricle).

B. The malleus.

C. The hair cells of the cochlea.

D. The stapes.

20. How will the absence of the inner rows of hair cells in the cochlea affect hearing?

A. The presence of sound will not be detected.

B. There will be total deafness.

C. Discrimination between sounds (high pitch versus low pitch) will be absent.

D. Hearing will not be affected at all.

21. If the kinocilium of a hair cell is bent toward the stereocilia, then the hair cell will be:

A. depolarized.

B. hyperpolarized.

C. releasing more transmitter agent.

D. causing action potentials in the auditory nerve.

E. Choices A, C & D are correct, choice B is incorrect.

22. A sales person at a stereo store tries to convince you that the $9,999.00 stereophones with a frequency response between 1 to 40,OO Hz is a vital necessity if you want to hear all of your music. You respond by:
A. whipping out your credit card to purchase them.

B. signing up for an extended pay program because you've "gotta have 'em".

C. recalling the physiology of hearing lectures and walking out of the store.
D. recalling the physiology of hearing lectures and choosing answer A or B.

23. The place & volley theories of hearing are related by the fact that:

A. both theories are used to explain both high & low sound frequency perception.
B. both theories depend upon the entire basilar membrane being set into motion.
C. both theories are related by the fact that the kinocilium must be displaced from vertical to transduce sound

D. both theories account for perception of high frequency (above 10 KHz) sound.
24. If you are spinning around on a piano stool, with your eyes open:

A. you are experiencing the sensations of angular motion.
B. the rotation is stimulating the ampulae of the semi circular canals.
C. action potential frequency from the vestibular nerve of one side is greater than normal, action potential frequency from the vestibular nerve on the other side is less than normal.

D. Choices A, B & C are all Correct.
25. A patient is being treated preoperatively with nitrous and oxygen. If the patient has no significant health problems, severe nitrous induced vertigo may contraindicate the use of nitrous.

A. True.

B. False.

26. A skeletal muscle (the agonist) is rapidly stretched. What doesn't occur during the response?
A. Motor nerves of antagonist muscle groups are inhibited.
B. Gamma efferent action potential frequency rapidly decreases.
C. Ia afferent action potential frequency remains at zero.
D. The motor nerves of the antagonist muscle are inhibited via reciprocal inhibition circuits. 

E. The increased tension of the muscle spindle (intrafusal fiber) due to the rapid stretch decreases.
27. Which of the following statements is correct ?

A. In general, the intrafusal fibers (nuclear bag and nuclear chain) are only sensitive to the dynamic component of stretch.
B. The renshaw arc inhibits (via presynaptic inhibition) parallel motor nerves.
C. The inverse myotatic reflex results in contraction of only the agonist muscle group (like the myotatic reflex).
D. Reciprocal innervation will result in the simultaneous contraction of agonist and antagonist muscle groups during rapid stretch of the agonist muscle group. 
28. If the flexor withdrawal reflex is stimulated in the right leg:
A. the extensor(antigravity muscles) of the left leg will contract.
B. the flexors of the left leg will contract.
C. there will be a simultaneous contraction of both the extensors and flexors of the left leg.
D. the motor nerves to the flexors of the right leg will be inhibited.
