PHYSIOLOGY EXAM 2 2007
1. If one were to analyze the circuitry of the human CNS, one would find that the CNS control model is based upon a(n):

A. Random order system, that is, no one CNS control system is in control.

B. Hierarchal system, that is, there are increasing levels of control, with the cortex being at the top of the control.

C. Equal order system, that is, all CNS control systems have equal levels of control.

D. Restricted order system, that is, CNS control systems operate within strict boundaries and do not influence other areas of control.

2. The presence of synaptic transmission in the CNS is advantageous in what respect ?

A. Increases the chances of transmission between two nerves to be altered by local pH.

B. Data flow between two nerves is bidirectional, increasing disorder in data flow.

C. Data between two nerves is unidirectional, preventing disorder in data flow into or out of the CNS.

D. Increases the chances of fatigue during prolonged transmission of data.

3. In a feed forward type of control system:

A. The associated set points for the system cannot be readjusted.

B. Several negative feedback systems may participate.

C. The presence of negative feedback systems is indicative of a pathology in the feed forward system.

D. Genetic encoding and/or anticipation of results has nothing to do with the system.

4. Lateral inhibitory circuits are present in many afferent nerve inputs into the CNS in order to:

A. Decrease the signal to noise (S/N) ratio, thus increasing the background noise.

B. Reduce the amount of peripheral noise in a neural field, thus enhancing the signal being sent to the CNS.

C. Amplify the background signals so that only the most intense stimuli will be noticed.

D. Inhibit all afferent input into the CNS.

5. When contrasted to the afferent nerves mediating general sensations (pressure, vibration, warmth, etc.), pain nerves:

A. Do not possess a myelin sheath.

B. Require less energy to generate action potentials than do nerves of general sensation.

C. Have action potential frequencies that do not plateau as stimulus intensity increases.

D. Are all phasic (i.e. adapt to prolonged stimuli).

6. A growth (tumor) is putting pressure on a nearby mixed nerve innervating the mucosa of the tongue. Which category of nerve fibers would be most affected by the increased pressure ?

A. A fibers

B. B fibers

C. C fibers

D. All fibers would be affected equally by increased pressure.

7. An afferent CNS neuron can transmit only so much data per second (1 Kilohertz at maximum). What are some of the ways that the CNS utilizes to bypass this problem ?

A. Having an altered firing pattern in response to different stimuli.

B. Having a small increase in frequency represent a large increase in actual stimulus intensity.

C. Stimulus coding.

D. All of the above (choices a, b & c) are correct.

8. Your patient, Mr. Largebottom has an abscessed tooth in the lower right quadrant and is in severe pain. You suspect tooth #7 but you also do a thorough evaluation of the whole area. Why?

A. Intense pain from the abscess may mask the presence of other significant pathologies, such as carious lesions in teeth #9 & #11.

B. Primary & secondary hyperalgesia may conspire to mislead you as to the exact tooth involved in the abscess.

C. Diffusion of glutamate within the spinal cord, may stimulate second order afferent nerves from uninvolved areas, leading to allodynia and misleading you as to the exact tooth involved in the abscess.

D. All of the above choices (a, b & c) are correct.

9. Which area of the eye refracts incoming light the greatest ?

A. Cornea

B. Lens

C. Sclera

D. Retina

10. When light stimulates the “OFF Surround” of a cone circuit (“ON Center, OFF Surround” type), horizontal cells play a major role. What are the horizontal cells doing that is so significant ?

A. They hyperpolarize and increase secretion of the transmitter GABA which hyperpolarizes cones in the “ON Center”.

B. The lack of GABA from hyperpolarized horizontal cells results in cones in the “ON Center” depolarizing and secreting glutamate.

C. Directly inhibiting cones present in the “ON Center”.

D. Directly inhibiting ganglion cells, blocking transmission of light.

11. Flicker fusion experiments have demonstrated that there is sufficient time for transmission across the many synapses in the visual pathway.

A. True

B. False

12. Incoming light stimulates cones in the “ON Center” area of an “ON center, OFF Surround” cone circuit. Which one of the following will occur ?

A. The “ON” bipolar cells will be inhibited.

B. The “OFF” bipolar cells will be inhibited.

C. The cones in the “ON Center” will become depolarized.

D. The resultant secretion of transmitter agent from the cones in the “ON Center” will hyperpolarize the horizontal cells.

13. Increasing tension on the tip links of the hair cells of the left side semicircular canals and decreasing tension on the tip links of the right side semicircular canals will:

A. Depolarize left and right hair cells of the semicircular canals.

B. Hyperpolarize left and right hair cells of the semicircular canals.

C. Create a differential rate of action potential generation from the left side semicircular canals versus the right side semicircular canals.

D. Not alter the semicircular canal hair cells in any way.

14. You are the oral surgeon in a surgical team handling an automobile accident victim. Severe head trauma has rendered the ossicles of this patient’s right ear inoperable but her cochlea was not damaged. An audiogram of her right ear would reveal that the patient has:

A. Normal air conduction and below normal bone conduction.

B. Normal bone and air conduction.

C. Normal bone conduction but below normal air conduction.

D. Below normal bone and air conduction.

15. In the work-up prior to setting her fractured mandible, you notice that this patient has developed a severe infection in her right middle ear. Now her eyes display the rapid and slow components of nystagmus. What might this onset of nystagmus indicate ?

A. Nothing of any clinical significance.

B. That her visual acuity had been affected.

C. That the infection has spread to her vestibular apparatus.

D. That the infection is being cured.

16. That same patient in questions 15 & 16 has also sustained severe lower leg trauma and the subsequent nerve damage has caused severe pain. She is given an opiod analgesic and currently reports that she is out of pain and in a dreamy, state of warm, fuzzy (happiness is a warm puppy) feelings. Which CNS area is being stimulated by the opioid analgesic ?

A. The amygdala.

B. The septal area of the limbic system.

C. Nuclei of the central grey area of the limbic system.

D. The median forebrain bundle and anterior hypothalamus.

17. If the stretch reflex for the patellar tendon of a patient cannot be stimulated with a mild tap of the auscultating hammer on the patellar tendon then what would you do ?

A. Grip the auscultating hammer with two hands, lean back and deliver the hardest tap you can onto the patellar tendon.

B. Tell the patient to relax, to decrease the central excitatory state, and try again.

C. Assume that the patient has severe nerve damage and go from there.

D. Tell the patient to press on their right palm with their left hand to increase the central excitatory state and try again.

18. The cerebellum is NOT associated with which of the following pathologies ?

A. Intention tremors.

B. Past pointing.

C. Swaying during standing.

D. Ballismus.

19. When considering the sensation of taste, one knows that:

A. Taste is mediated by only one type of receptor per cell (ex. only sweet for one cell, another cell only mediates sour, etc.).

B. Taste sensations do not adapt over time, i.e. taste is a tonic sensation.

C. The sensation of taste is complemented and supplemented by the sense of smell.

D. The sensation of taste involves integration of at least several thousand different types of basic tastes.

20. When considering the sensation of smell, one knows that:

A. The range of concentrations that the sense of smell can detect extends to at least ten orders of magnitude.

B. The range of concentrations that the sense of smell can detect is relatively narrow, that is within one to two orders of magnitude.

C. The sensitivity of the sense of smell is low, that is the concentration of the odorant stimulus must be in parts per thousand before it is detected.

D. The primary olfactory nerves are never replaced.

21. Your CNS commands the appropriate motor centers to lift your left arm. Which motor units are initially stimulated ?

A. Small motor units first.

B. Large motor units first.

C. Small and large motor units at the same time.

22. What are some of the considerations you would have if a patient, who has been given an initially effective dose of local anesthetic displays a sudden increase in pupillary diameter some time later while you are performing a dental procedure ?

A. That the patient is upset and/or is experiencing Adelta fiber pain.

B. That the patient’s parasympathetic subdivision of the ANS is being stimulated.

C. That the patient may have difficulty in focusing on far away (> 6 Meters) objects.

D. All of the above choices (a, b & c) are correct.

23. A highway patrolman tests balance and the ability to perform alternating movements in order to determine if an individual was driving while under the influence of ethanol. The patrolman is testing the functionality of which CNS control system ?

A. The visual apparatus.

B. The parasympathetic sub division of the ANS.

C. The basal ganglia.

D. The cerebellum.
24. The presence of reciprocal innervation circuitry is demonstrated during the flexor withdrawal reflex of an affected limb by:

A. Contraction of both extensor & flexor muscles in the affected limb.

B. Contraction of only extensor muscles in the affected limb.

C. Inhibition of only the flexor muscles in the affected limb.

D. Inhibition of the extensor muscles in the affected limb.

25. Rapid Eye Movement sleep is best associated with beta waves in the EEG and with dreaming.

A. True

B. False.

26. A patient is recovering from a cerebral vascular accident (a CVA also known as a stroke) and has developed resting tremors in his right hand. From this observation you would conclude that the stroke has affected the:

A. Cerebellum

B. Basal ganglia

C. The periaquaductal grey area (PAG) of the CNS.

D. Ventromedial nuclei (VMN) of the hypothalamus.

27. A patient with a fever of 41.0 oC (normal body temperature is 37.5 oC) complains that he is too cold. Additionally, you observe that the patient is actually shivering. What is the mechanism governing this response ?

A. The patient’s temperature set point has been adjusted upward (to 41.0 oC) with the responses being an attempt to increase body temperature to the higher set point.

B. The patient is faking it to get attention

C. The body temperature regulation mechanisms are out of control.

D. The patient’s responses represent attempts to lower the body temperature.

28. Decreased appetite and, therefore, decreased food intake is best associated with the presence of:

A. The hormone Orexin.

B. Decreased plasma glucose concentrations.

C. The hormone Ghrelin.

D. The gastrointestinal hormone CCK.

29. Urination (micturition) is effected by stimulation of which subdivision of the ANS ?

A. ENS (enteric nervous system).

B. Parasympathetic.

C. Sympathetic.

30. Which of the following is innervated by only one of the ANS subdivisions ?

A. Ciliary muscles of the eye.

B. Heart.

C. Lungs.

D. Gastrointestinal tract.

31. If a person were given a drug that stimulated the autonomic ganglia of the ANS, then:

A. The sympathetic subdivision would be stimulated.

B. The parasympathetic subdivision would be stimulated.

C. The ENS would be inhibited.

D. Choices a & b are correct, choice c is incorrect.
