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DIRECTIONS: Each of the numbered items or incomplete statements in this section is followed

6.

by answers or completions of the statement. Select the ONE lettered answer or
completion that is BEST in each case and write your selection in the left margin
beside the question. Each multiple choice question is worth 2 points. YOU DO

NOT HAVE TO ATTEMPT ALL THE QUESTIONS TO EARN 100 POINTS.

The subdural space

separates the arachnoid mater from the pia mater
separates the pia mater from the dura mater
separates the dura mater from the brain —
contains cerebrospinal fluid

1s between the vertebrae and the dura mater

Hoh

—

he motor end plate is:

a folded area of muscle cell membrane with ACh receptors clustered at the top of each fold

the same as the neuromuscular junction

the same as the synaptic cleft -

formed by the membrane of enlarged axon terminals, or boutons, that lie on the surface of skeletal

muscle cells
a special fibrous matrix whose collagen fibers hold the axon terminal in proper position

m oowl)

~3

he role of acetylcholinesterase is to:

act as a transmitting agent )

amplify or enhance the effect of ACh

destroy ACh a brief period after its release by the axonal endings

O >

D. stimulate the production of acetylcholine
E. mhibit the reléase of acetylcholine
How does blocking the ability for retrograde flow in an axon affect the activity of a neuron?
"A. The neuron is unable to produce neurotransmitters. -
B. The neuron is unable to produce action potentials.
C. The soma is unable to export products to the synaptic knobs.
1) The soma is unable to respond to changes in the distal end of the neuron.
E. The neuron is unable to depolarize when stimulated.
Each of the following is a function of the nervous system, EXCEPT:
A. providing sensation of the internal and external environments
B. integrating sensory information
C. coordinating voluntary and involuntary activities
@ directing activities that continue for extended periods such as growth and pregnancy
E. regulating or controlling peripheral structures and systems

Which statement is TRUE about sleep?

A. It is an easily reversible state of inactivity.

B. It is characterized by lack of interaction with the external environment.

C. . Sleep is now considered an active state, requiring neuronal activity.

D. ‘During a sleep €ycle ajerson alternates between REM SIeep and desp wave sleep.
@ All of these statements are true,

n which lobe would one expect to find the primary sensory cortex?
) Frontal Parietal T C. Occipital D. Temporal.

@)
A
Select the statement that is most correct,

A. Ganglia are collections of neuron cell bodies in the CNS that are associated with efferent fibers.
B. Efferent ganglia are not associated with the autonomic system.

C. The dorsal root ganglion is a motor only structure.

D.

; The cell bodies of afferent ganglia are located in the spinal cord.
@ Ganglia exist outside the spinal cord. ™

A outside, white matter on the inside, and a dorsal motor root
@ inside, white matter on the outside, and a ventral motor root

inside, white matter on the outside, and a dorsal motor root
D :

The spinal cord has grey anatter on the:
. outside, white matter on the inside, and a ventral motor root
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10. At resting membrane potential:
A the membrane is more permeable to X7 than to Na’
" B. the membrane is more permeable to Na™ than to K*
. CI is at its equilibrium potential
D both A and C above
E. Both B and C above

11. An alien retrieved alive from a crashed UFO has had a thorough medical examination. A hormone with a
distinct but similar structure to e%llueahuno has been isolated, and named ufo-epi. Which of the following
responses in humans administered a pliysiological dose of ufo- -epi would indicate it is indeed an epinephrine

agonist?
A. constriction of respir atary tubes B. hyperglycemia (high blood glucose)
C increase in fatty acids in the blood D. localized sweating
E: decreased heart rate
12 Nicotinic receptors
A. bind ACh and open monovalent cation channels.
B. are found on skeletal muscles at the neuromuscular junction.
. are identical throughout the nervous system.
CI% Aand B
A,B,and C
13. The interior of the cell becomes less negative due to an influx of sodium ions.
A Action potential B. Repolarization
C. Absolute refractory period (Dy Depolarization
E. Relative refractory period
14. Because of the presence of both activation and inactivation gates, voltage-gated Na~ channels can:
A. be closed but capable of opening
B. Be activated
C. be closed and not capable of opening
@ All of the above answers are correct.
E. None of these answers.
15. %hlch term below best describes an excitable tissue when a resting membrane potential is present?
é%) polarized B. depolarized C. hyperpolarized
repolarized ) : E. nonpolarized
16. The outermost connective tissue covering of spinal nerves is the:
A. endoneurium® B. endomysium , C. perineurium
) epineurium E. epimysium
17. Branches that sometimes occur along the length of an axon are called:
A. teleodendria B. synaptic knobs C/) collaterals
D. hillock ' E. synapse
18. An IPSP is associated with:
A a change in sodium ion permeability
B h}/’PCl holarization
opening of vollage-gated channels
Di lowcung the threshold for an action potcntlal to occur
E. All of these are correct answers.
19. The all-or-none principle states that;
A. all stimuli will produce identical action potentials
B all stimuli great enough to bring the membrane to threshold will produce identical action potentials
C the greater the magnitude of the stimuli, the greater the intensity of the action potential
D. only sensory stimuli can activate action potentials
E. only motor stimuli can activate action potentials
20. Major centers concerned with autonomic control of breathing, blood pressure, heart rate, and digestive
activities are located in the
@ medulla oblongata B. pons C. mesencephalon
D. diencephalon E. cerebellum
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21. Which statement regarding CSF production and flow is correct?
A CSF is produced along the spinal cord 7>
B. CSF is produced by meningeal cells./
: CSF enters the meningeal layer through the cerebral aqueduct
(]g) CSF flows inferiorly along the dorsal subarachnoid space of the spinal cord%
E CSF does not flow through the meningéal layers X

22 In which of the following would the rate of impulse conduction be the greatest?
Cé) a myelinated fiber 20 microns in diameter
3 a nonmyelinated fiber 20 microns in diameter
C. a myelinated fiber 2 microns in diameter
D a nonmyelinated fiber 2 microns in diameter
3. a nonmyelinated fiber 25 cm long
23. In a condition known as hypocalcemia, the level of calcium ions in the blood and interstitial fluid is lower than
normal. How would this condition affect the function of the nervous system?
A, Cholinergic synapses would be more active.
B. Neurons would generate action potentials spontaneously.
%) Less neurotransmitter would be released in response to an action potential.
D. Depolarizing events would occur more frequently at the postsynaptic membrane.
E. Potassium channels would fail to open.
24. The dorsal root ganglia contain:
A. axons of motor neurons J : B. axons of sensory neurons
C. cell bodies of motor neurons @) cell bodies of sensory neurons
E. Cand D ‘

25. Astrocytes:
A. induce formation of the blood-brain barrier
B. are important in the repair of brain injuries and in neural scar formation
C. take up excess K* from the brain ECF
D. physically support neurons
@ All of these answers are correct.

’

Match each with its function (Questions 26 to 27):

A, Dura mater B. Pia mater
C. Arachnoid D. Subarachnoid space
E. Ventricles
26. The innermost layer of the meninges, delicate, contains many blood vessels. &

27. The \;\'eblike, spidery middle meningeal layer. C.

e difference between electronic and saltatory conduction is that:

28. Th
@ saltatory conduction requires the presence of myelin

B. during electronic-conduction-enly-subthreshold-depolarizations are-conducted — -
C. saltatory conduction is a graded event — '
D. in electronic conduction the amplitude of the signal gets smaller
E saltatory conduction only occurs near the cell body ‘

29. The cranial nerves that are involved in cantrolling eye movements are:
A. LI,and I ~ @3) 1L IV, and VI C. 1L 101, and IV
D. Wand VI _ E. I and V

30. Which of these has a higher concentration in cerebrospinal fluid than in the blood? .
A. K* H* C. Ca”
D. HCO™ w B, Na*

31. During the rising phase of the action potential:
Al K™ permeability 1s much greater than Na™ permeability

w

@ Na® permeability is much greater than K~ permeability
K” permeability is the same as Na® permeability
Na™ efflux occurs
Two of these answers are correct.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

4].

The third and fourth ventricles are linked by the:
LA central canal B. lateral ventricles @ mesencephalic aqueduct
D. Interventricular foramina E. medulla oblongata
Excess cerebrospinal fluid is drained into the:
A. Jugular veins ¢ B. dural sinus @ superior sagittal sinus
D. falx cerebri B cranial vein
Which of the following nerve fibers will have the highest conduction velocity?
A. an unmyelinated nerve fiber with conduction velocity = 0.35 m/sec
B. an unmyelinated nerve fiber smaller than the nerve fiber in A
. a myelinated nerve fiber the same size as the nerve fiber in A
é a myelinated fiber larger than the nerve fiber in A .
E. it is impossible to determine with the information provided

Motor innervation of the voluntary swallowing muscles and intrinsic laryngeal muscles is by way of the D

nerve.

A

abducens B. vestibulocochlea C.
hypoglossal E. vagus

A second nerve impulse cannot be generated until:

Il
I

spinal accessory

calcium

.y the membrane potential has been reestablished
B the Na ions have been pumped back into the cell
C. the K ions have been pumped back out of the cell
D. All of the above are correct..
Graded potentials:
A. are local changes in membrane potential that occur in varying degrees of magnitude
B. serve as-SHOTt-AiStaice § \gnais‘}
C. serve asmgmls
@ both A and B
E. both A and C
The ion needed to initiate the release of acetylchohne into the synaptic cleft is: -
A sodium B. potassium CC)
D. chloride E. HCO*
Interneurons: i

@?rj moous

5 moa

_m,u@m>

Motor innervation of the voluntary swallowing muscles and intrinsic laryngeal muscles is by way of the
nerve.

A.
D.

are found only in the central nervous system

carry only sensory impulses

carry only motor impulses

only connect motor neurons to other motor neurons
are found between neurons and their effectors

he brainstem consists of the:

cerebrum, pons, midbrain, and medulla
midbrain, medulla, and pons

pouns, medulla, cerebellum, and midbrain
midbrain only

diencephalon, midbrain and medulla

ar gct receptor for preganglionic neurons:

acetylcholine

norepinephrine

cholinergic nicotinic receptor
adrenergic receptor

cholinergic muscarinic receptor

abducens B. vestibulocochlea C.
hypoglossal E. vagus
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45.

46.

47.

48.

49.

50.

If the ventral root of a spinal nerve were cut, what would be the result in the tissue or region that nerve

supplies?
@ complete loss of sensation
a complete loss of voluntary movement

C. loss of neither sensation nor movement but only autonomic control
D. a complete loss of sensation and movement
E. only loss of sympathetic information
The two divisions of the efferent side of the peripheral nervous system are:
A. somatic motor neurons and voluniary neurons —<,
@ somatic motor neurons and autonomic neur ons/
C. the sympathetic and parasympathetic divisions x
D. voluntary nervous system and somatic motor neurons X,
E. visceral nervous system and the involuntary nervous system .
Myelinated axons conduct impulses much faster because:
A. the myelin insulates the axon
B. channels only have to open at the nodes
C. voltage is not lost through and along myeligated areas
D of saltatory conduction '

All of these answers are correct

Postganglionic fibers of autonomic neurons are usually:
A myelinated B. - larger than pleganghomc fibers

L located in the brain D. located in the spinal cord .
@ unmyelinated .

Preganglionic ﬁbels of parasympathetic neurons can be found in all of the following cranial nerves, EXCEPT
C.N.:

A 11 B. VII C. IX

D. X (E) X1 :

Membrane potential:
refers to a separation of charges across the membrane or to a difference in the relative number of +

and - charges in the ECF and ICF.

B is measur ed in units of millivolts with the sign always designating the charge on the outside

C is less at the equilibrium potential for K~ than at resting membrane potentlal

D. cannot be measured easily

E. All of these answers

If a somatic motor neuron fires an action potential, then .

A. acetylcholine is released from the axon terminal
. B a skeletal muscle is triggered to contract

' the response is always excitatory

D. Aand B
@‘) A, Band C

Each peripheral nerve pIOVIdBS innervation to specific structures

. motor B. sensory , C. tactile

@ A and/or B , E. B and/or C
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Short Answer Questions
Please answer these questions briefly. Label diagrams correctly, with lines pointing to
the proper structures. Partial credit will be given where appropriate. Write legibly!!
You can use the back of the last page to continue any question. Number them, please!!

51. Draw and completely label a graph showing what would happen to the resting membrane potential if the
sodium/potassium pumps were made non-functional and immediately after the nerve was stimulated to

threshold. (7 points)
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52. You are walking to class, pondering the intricacies of physiology, when you trip over an uneven place in the
sidewalk, and fall. Unhurt but embarrassed and angry, you jump up and glance around to see if anyone is
watching. From your knowledge of neuroanatomy and function, explain how the following areas of the brain
might be involved in this scenario: (3 points)

a. cerebrum —
b. cerebellum —
c. limbic system —

N
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53.  Please answer only ONE of the following (A OR B). Circle the one you are

answering. (3 points each)

Write out the Nernst equation and explain its significance. What is the equilibrium potential for an
ion?

B. In multiple sclerosis, there is progressive and intermittent damage to the myelin sheath of axons of the
central nervous system. One symptom is poor motor control of the affected area. Why does
destruction of the myelin sheath affect motor control?
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54. List the anatomic and functional categories of neurons. (3 points)

Anatomic Functional
Peeudouri el
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55. Using ions, describe two ways a cell can become hyperpolarized. (2 points)
0 (q 5 odo DJZ)LU hqj) ( ' lm%l}u#)
Poderduol
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DIRECTIONS: Each of the numbered items or incomplete statements in this sectic

o

%EL T BIARCHER that sometimes occur along the length of an axon are called:
A teleodendria _ B. Synaptic knobs
D. hillock E. Synapse

collaterals

lign retrieved alive from a crashed UFO has had a thorough medical examination. A hormone with a
“distnct but similar Structure to epinephrine has been isolated, and named ufo-epi. Which of the following
responses in humans administered a physiological dose of ufo-epi would indicate it is indeed an epinephrine
agonist? :

A. constriction of respiratory tubes
hyperglycemia (high blood glucose)
increase in fatty acids in the blood
localized sweating

Aot
decreased heart rate ) & “©
o —__—’—_( A,/(n/)“’/

1'dnd open monovalent cation channels. \( ¢

are found on skeletal muscles at th neuromuscular junction,
are identical throughout the nervous System.

AandB

A,B,and C

ngl root of a spinal nerve were cut, what would be the result in the tissue or region that nerve

complete loss of sensation

a complete loss of voluntary movement

loss of neither sensation nor movement but only autonomic control
a complete loss of sensation and movement

only loss of sympathetic information

“Asfrogytes: S
A hduce formation of the blood-brain barrier

' are important in the repair of brain injuries and in neural scar formation

take up excess K~ from the brajn ECF

physically support neurons

All of these answers are correct.

0 eriiost connective tissue covering of spinal nerves is the:
endoneurium B. endomysium C. perineurium
epineurium E. epimysium
sraded L potentials:

“are local changes in membrane potential that occur in varying degrees of magnitude
serve as short-distance signals
serve as long-distance signals
both A and B
both A and C

Ol_l?ngl._i)ph lgbe would o
" Frontal

ect to find the primary sensory cortex?
Parietal C. Occipital D. Temporal.

Brence bé"?ween electronic and saltatory conduction is that:
saltatory conduction requires the presence of myelin
during electronic conduction only subthreshold depolarizations are conducted
saltatory conduction is a graded event
in electronic conduction the amplitude of the signal gets smaller
saltatory conduction only occurs near the cell body

B.
C.
D.
E.

Dr. Bernard - Human Physiology Exam 2 - Spring 2007 -~ Page 1 of 8
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12.

13.

B
(>
B

s

pheido

A.
B.

arding CSF production and flow is correct? )

cd along the spinal cord %ﬁ‘“‘%
CSF is produced by meningeal cells u«@;}'
CSF enters the meningeal layer through the cerebral aqueduct
CSE flows inferiorly along the dorsal subarachnoid space of the spinal cord
CSF does not flow through the meningeal layers

anghasepntain:

axons of mMotor heurons

axons of sensory neurons — €% M}%C ’l
cell bodies of motor neurons

cell bodies of sensory neurons

Cand D
The interior of the cell becomes less negative due to an influx of sodium ions.
Action potential S
Repolarization
Absolute refractory period
Depolarization

Relative refractory period

polarized B. depolarized C.
repolarized E. nonpolarized
ventricles are linked by the:
B. lateral ventricles
interventricular foramina E. medulla oblongata

separates the arachnoid mater from the pia mater
separates the pia mater from the dura mater
separates the dura mater from the brain

contains cerebrospinal fluid

is between the vertebrae and the dura mater

Einal fluid is drained into the:
eins ) dural sinus

falx cerebri cranial vein

econd negye impulse cannot be generated until:

~the lembrane potential has been reestablished

the Na ions have been pumped back into the cell
the K ions have been pumped back out of the ceil
All of the above are correct..

6w wauld this condition affect the function of the nervous system?

Cholinergic synapses would be more active.

Neurons would generate action potentials spontancously.
Less neurotransmitter would be released in response to an action potential.
Depolarizing events would occur more frequently at the postsynaptic membrane.

E.’ Potassium channels would fail to open.

19 iz hich.oftheserhas a higher concentration in ce pinal fluid than in the blood?
A. K- H C.
D. HCO* Na™

20.

B.
C.
D.
E.

Muembrane potential;

term below best describes an excitable tissue wlhen a resting membrane potential is present?

hyperpolarized

mesencephalic aqueduct

superior sagittal sinus

.condition_known as hypocalcemia, the level of calcium ions in the blood and interstitial fluid is lower than

Ca™

refers to a separation of charges across the membrane or to a difference in the relative number of +

and -~ charges in the ECF and ICF.

Is measured in units of millivolts with the sign always designating the charge on
18 less at the equilibrium potential for I than at resting membrane potential
cannot be measured easily

All of these answers

Dr. Bernard - Human Physiology Exam 2 - Spring 2007 — Page 2 of 8
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21. The all-or-none principle states that:

all stimuli will produce identical action potentials
all stimuli great enough to bring the membrane to threshold will produce identical action§
. the greater the magnitude of the stimuli, the greater the intensity of the action potential
D. only sensory stimuli can activate action potentials

E only motor stimuli can activate action potentials

Match each with its function (Questions 22 to 23):

A, Dura mater B. Pia mater
C. Arachnoid D. Subarachnoid space
E. Ventricles :

gl

ermost layer of the meninges, delicate, contains many blood vesse

N
—

r‘

- iy X
¢ T V3 Ty
O o O 'r't :‘\: A N Lﬂws

w2dErENMato apnervation of the voluntark/ swallowing muscles and intrinsic laryngeal muscles is by way of the
nerve. el = T . ‘
A abducens —" o B vestibulocochlea — ke~ @ -+ spinal accessory

ET vagus — wdsd L s

wadmmaWhich.statement is TRUE about sleep?
LY. ihﬁm"fa‘l“:“}&iﬂ" . [ . ..
A t1s an easily reversible state of inactivity.
B It is characterized by lack of interaction with the external enviromment. -
/@ Sleep is now considered an active state, requiring neuronal activity.
During a sleep cycle a person alternates between REM sleep and deep wave sleep.
All of these statements are true.

hypoglossal

"“Which ef the following nerve fibers will have the highest conduction velocity?
an unmyelinated nerve fiber with conduction velocity = 0.35 m/sec

an unmyelinated nerve fiber smaller than the nerve fiber in A

a myelinated nerve fiber the same size as the nerve fiber in A

a myelinated fiber larger than the nerve fiber in A

it is impossible to determine with the information provided

Pos{ganglioni
A myeli

fibers of autonomic neurons are usually:

nated B. larger than preganglionic fibers
A&7 located in the brain _J>—  located in the spinal cord , , —
- / &
unmyetiiate A Eadt J >
’ Fohip-

A somatic motor neurons and voluntary neurons
~ somatic motor neurons and autonomic neurons
e . T — . ..
the sympathetic and parasympathetic divisions

Thie two divisions of the efferent side of the peripheral nervous system are:
3

D. voluntary nervous system and somatic motor neurons
E. visceral nervous system and the involuntary nervous system
“The-ion'needed. to initiate the release of acetylcholine into the synaptic cleft is: ]
A. sodium B. potassium calcium
D. chloride E. HCO*
.30, zx:>The spinal cord has grey matter on the:
A outside, white matter on the inside, and a dorsal motor root
inside, white matter on the outside, and a_ventral motor root

. inside, white matter on the outside, and a dorsal motor root

D. outside, white matter on the inside, and a ventral motor root

BI How does blocking the ability for retrograde flow in an axon affect the activity of a neuron?
The neuron is unable to produce neurotransmitters.

The neuron is unable to produce action potentials.

The soma is unable to export products to the synaptic knobs.

The soma is unable to respond to changes in the distal end of the neuron.
The neuron is unable to depolarize when stimulated.
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et P P Bitedawith +

2, a change in sodium ion permeability

opening of voltage-gated channels

lowering the threshold for an action potential to occur
All of these are correct answers.

GWIng is a function of the nervous system, EXCEPT:
providing sensation of the internal and external environments
mtegrating sensory information
coordinating voluntary and involuntary activities
directing activities that continue for extended periods such as growth and pregnancy
regulating or controlling peripheral structures and systems

34, mebhemptiEendiplate is: »
7 a folded area of muscle cell membrane with ACH rece tors.clustered at the.top. of each fold
the same as the neuromiuscular junction T
the same as the synaptic cleft

formed by the membrane of enlarged axon terminals, or boutons, that lie on the surface of skeletal
muscle cells

a special fibrous matrix whose collagen fibers hold the axon terminal in proper position

35. Dréganglionic fibers f@Wcan be found in all of the following cranial nerves, EXCEPT

I B. VI c.  IX
DX X1I

36stzazedf-aiSomatic motor neuron fires an action potential, then
A acetylcholine is released from the axon terminal

B. a skeletal muscle is triggered to contract

C. the response is always excitatory

D. _AandB

,Band C

C.
D

37. t resting membrane potential: [
A the membrane is more permeable to K~ than to Na~ At = cholimegic
the membrane is more permeable to Na~ than to K~
CI is at its equilibrium potential
both A and C above O
Both B and C above

C

$==+-Target receptor for preganglionic neurons:

A. acetylcholine B. norepinephrine cholinergic nicotinic receptor
D. adrenergic receptor E. cholinergic muscarinic receptor T

olling eye movements are:

ULV, and VI 220 o7 L1 and 1V
I and V g

~~The cranial nerves that are involved in co
A7 111 and III
Do Tland VI

40, ez Major centers concerned with autonomic control of breathing, blood pressure, heart rate, and digestive
activities are located in the

medulla oblongata B. pons C. mesencephalon
D. diencephalon E. cerebellum

y /4/ Major centers concerned with autonomic control of breathing, blood pressure, heart rate, and digestive
/ activities are located in the

A. medulla oblongata B. pons C. mesencephalon
D. diencephalon E. cercbellum
42, During the rising phase of the action potential:

A K™ permeability is much greater than Na™ permeability
' Na™ permeability is much greater than K~ permeability
C. K™ permeability is the same as Na™ permeability

D. Na” efflux occurs

E. Two of these answers are correct.
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R
A. heart failure
D Aand C

high blood pressure
All of the above

athetieshletking agents would bi useful in treating:

44, dnzwhichiefithe-following would the rate of impulse conduction be the greatest?
(A apyelinated-fiber,20-microns.in diameter
B. a nonmyelinated fiber 20 microns in diameter
C. a myelinated fiber 2 microns in diameter
D. a nonmyelinated fiber 2 microns in diameter
E. a nonmyelinated fiber 25 cm long
45gmmaviyelinated.axons conduct impulses much faster because:
A. the myelin insulates the axon
B. channels only have to open at the nodes
C. voltage is not lost through and along myelinated areas

D of saltatory conduction

All.of-these answers-are-correct

¢
46. Because of the presence of both activation and inactivation gates, voltage-gated Na™ channels can:
be closed but capable of opening

Be activated

be closed and not capable of opening

' All of the.ahovssanswess.are.correct.
= ane‘-dffﬁmigwerﬁ“ﬁ%

A
B
AT
E
SE

47. wmSeleckiestatement that is most correct.
Ganglia are collections of neuron cell bodies in the CNS that are associated with efferent fibers.
Efferent ganglia are not associated with the autonomic system.

The dorsal root ganglion is a motor only structure.

. The cell bodies of afferent ganglia are located in the spinal cord.

Ganglia exist outside the spinal cord. '

= 2T e

E— T et e, —

?sé; smmekberolesofacetylcholinesterase is to: T
A, act as a transmitting agent
amplify or enhance the effect of ACh

Siroy- ebrersperiod-atier its releage by the axonal endings
D. stimulate the production of acetylcholine =~ ~ e s o
E inhibit the release of acetylcholine

urons; . __
are found only in the.central nervoug sysem.,,
carry onlysensory impulses

C. carry only motor impulses

D. only connect motor neurons to other motor neurons

E. are found between neurons and their effectors

Each'peripheral eive provides innervation to specific structures .
motor B. sensory C. tactile
A and/or B E. B and/or C
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Short Answer Questions
wmswer these questions briefly. Label diagrams correctly, with lines pointing to

roper structures. Partial credit will be given where appropriate. Write legibly!!
ou can usc the back of the last page to continue any question. Number them, please!!

Draw and completely label a graph showing what would happen to the resting membrane potential if the
sodium/potassium pumps were made non-functional and immediately after the nerve was stimulated to
threshold. (7 points)

(nr)
N

"
s

©

M\t yae Podandn

‘ 2 3 o 7

7Youare walking to class, pondering the intricacies of physiology, when you trip over an uneven place in the
sidewalk, and fall. Unhurt but embarrassed and angry, you jump up ‘and glance around to see if anyone is
watching. From your knowledge of neuroanatomy and function, explain how the following areas of the brain
might be involved in this scenario: (3 points)

a. cerebrum —

b. cerebellum—

c. limbic system —

N W}/ow,,bpkxfg/o(uw

~ A\ ’ } . r\,c(/(//b o
| @ et - sl o W“L + Cevitoid
! A - y ,

DT e e el e Byt o
i Lorbe s el 1n T otor o |
\\\/b — el R et tae Foma (5 blug Mvuﬁ(‘{

19) C o/t : mv"WL n MV AT A -\7@\ (/\JNQL J«MWMJMM?/ POS\’)‘IOV\
it

c) hmbie S sta— - HEo e 075 ﬁ&”bml"? x-m/—p/n%%)m ﬁ%p‘%{ §10/w (</2rm

YV‘M&/V&,A%M?H_VW) :
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53. Please answer only ONE of the following (A OR B). Circle the o4

answering. ints eac h\

A. Write out the Nernst equation and explain its significance. What is the equilibrium poten
ion?

eSO HerE S

progressive and intermittent damage to the myelin sheath of axons
o

%&hﬂ:ﬂﬁu HSYSIBIPONE symptom is poor motor control of the affected area. Why does
destruction of the myelin sheath affect motor control?

Er. - % ,(Z_L- [/)QM:( ot ,{“/ (((7”1 /MWCC ﬁt /\/m'/[’

g/wfflérlm Wo%}k“/{ «ﬂf A {ﬁW @/@y/é//}cj m

Wos - gomy ' QA+ whin rgpolarszacror
— Denrs:
////.
//
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55. Using ions, describe two ways a cell can become hyperpolarized. (2 points)

@J/Wmﬂ of K whon Kt beone peomeble W o Je7 mate cll move nigecpv
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There are 55 items in this booklet; 50 are multiple choice questions and the remainder are either short
essay questions or diagrams to be labeled. Be careful not to overlook any pages in the examination
booklet. You have 80 minutes to complete these questions.

During the course of the examination students will remain in their assigned seats. If assistance is
needed, the student should raise his/her hand and a proctor will attend the individual needs of that

student.

Upon completion of the exam, each student is to remain seated, raise her/his hand, and the exam
materials will be collected by a proctor. Atno time is the student to leave his/her seat and carry the
exam materials to the proctors or other areas of the room.

After collection of exam materials, the student is to immediately, quietly, and promptly leave the
Examination Room.

NO EXTRA TIME WILL BE ALLOWED AT THE END OF THE EXAMINING PERIOD
FOR ANSWERS TO BE TRANSFERRED.
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DIRECTIONS: Each of the numbered items or incomplete statements in this section is followed

~

s

a@oxxm w@m

by answers or completions of the statement. Select the ONE lettered answer or ~
completion that is BEST in each case and write your selection in the left margin
beside the question. Each multiple choice question is worth 2 points. YOU DO
NOT HAVE TO ATTEMPT ALL THE QUESTIONS TO EARN 100 POINTS.

The subdural space , p.A e,
P separates the arachnoid mater from the pia mater ~
r:a separates the pia mater from the dura mater ‘
e separates the dura mater from the brain Afﬁw‘j b\\
. ) contains cerebrospinal fluid R
o is between the vertebrae and the dura mater v
ke motor end plate is:
A, a folded area of muscle cell membrane with ACh receptors clustered at the top of cach fold

D\?ﬁ\.w

> o

O W

the same as the neuromuscular junction
the same as the synaptic cleft
formed by the membrane of enlarged axon terminals, or boutons, that lie on the surface of skeletal

muscle cells
a special fibrous matrix whose collagen ﬁbc15 hold the axon terminal in proper position

he role of acetylcholinesterase is to:

act as a transmitting agent

amplify or enhance the effect of ACh

destroy ACh a brief period after its release by the axonal endings
stimulate the production of acetylcholine

inhibit the release of acetylcholine

w does blocking the ability for retrograde flow in an axon affect the activity of a neuron?

The neuron is unable to produce neurotransmitters.

The neuron is unable to produce action potentials.

The soma is unable to export products to the synaptic knobs.

The soma is unable to respond to changes in the distal end of the neuron.
The neuron is unable to depolarize when stimulated.

ach of the following is a function of the nervous system, EXCEPT:

providing sensation of the internal and external environments

integrating sensory information

coordinating voluntary and involuntary activities

directing activities that continue for extended periods such as growth and pregnancy

regulating or controlling peripheral structures and systems

Which statement is TRUE about sleep?
—7 A It is an easily reversible state of inactivity.
—> B. It is characterized by lack of interaction with the external environment.
C. Sleep is now considered an active state, requiring neuronal activity.
e During a sleepreyele apersonalternates between REM sieep and deep wave sleep.
E. All of these statements are true.
On which lobe would gng expect to find the primary sensory cortex?
A. Frontal & Parietal C. Occipital D. Temporal.

Select the statement that is most correct.

-

i

Ganglia are collections of neuron cell bodies in the CNS that are associated with efferent fibers.
" Efferent ganglia are not associated with the autonomic system.
The dorsal root ganglion is a etdr only structure. /

e

The cell bodies of afferent ganglia are located in the spinal cord.
Ganglia exist outside the spinal cord. ™

The spinal cord has greyanatter on the:

\m@

outside, white matter on the inside, and a dorsal motor root
inside, white matter on the outside, and a ventral motor root
inside, white matter on the outside, and a dorsal motor root
outside, white matter on the inside, and a ventral motor root
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10. At resting membrane potential;
) the membrane is more permeable to K~ than to Na~
C_.BDY  the membrane is more permeable to Na” than to I
C. CI" is at its equilibrium potential
D. both A and C above
E. Both B and C above

1L An alien retrieved alive from a crashed UFO has had a thorough medical examination. A hormone with a
distinct bui similar structure to epinephrine has been isolated, and named ufo-epi. Which of the following
responses in humans administered a physiological dose of ufo-epi would indicate it is indeed an epinephrine

agonist?
A constriction of respiratory tubes /B/ hyperglycemia (high blood glucose)
€. increase in fatty acids in the blood D. localized sweating
B decreased heart rate =
12. Nicotinic receptors
A, bind ACh and open monovdlent cation channels.
»" B. are found on skeletal muscles at the neuromuscular junction.
A2 are identical throughout the nervous system.
a %wm A‘EIILCPEB:E £ )
=k, B, and C
13. The interior of the cell becomes less negative due to an influx of sodium ions.
A, Action potential R Repolarization
C. Absolute refractory period Depolarization
E. Relative refractory period
14. Because of the presence of both activation and inactivation gates, voltage-gated Na™ channels can:
-7 A. be closed but capable of opening . -
—= B. Be activated . } {:\\ j
— O be closed and not capable of opening @
CD. D All of the above answers are correct.
E. None of these answers.
15. Which term below best describes an excitable tissue when a resting membrane potential is present?
<K polarized T B depolarized C. hyperpolarized
D. repolarized E. nonpolarized
16. The outermost connective tissue covering of spinal nerves is the:
ﬂéﬁ.«w\ endoneurium B. endomysium C. perineurium
" D...) epineurium E. epimysium
17. Branches that sometimes occur along the length of an axon are called: S
A. teleodendria B. synaptic knobs _ C. J collaterals
D. hillock E. synapse ’
18. AnIPSP is associated with:
s a change in sodium ion permeability
2 B. hyperpolarization
e opening of voltage-gated channels
- lowering the threshold for an action potential to occur
E. All of these are correct answers.
19. The all-or-none principle states that:
A. all stimuli will produce identical action potentials
1. all stimuli great enough to bring the membrane to threshold will produce identical action potentials
the greater the magnitude of the stimuli, the greater the intensity of the action potential
D. only sensory stimuli can activale action potentials
E. ouly motor stimuli can activaie action potentials
20. Major centers concerned with autonomic control of breathing, blood pressure, heart rate, and digestive
_agtivities are located in the
LA medulla oblongata B. pons C. mesencephalon
D. diencephalon E. cerebellum
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21. Which statement regarding CSF production and flow is correct?

/ﬁf CSF is produced along the spinal cord ;
CSF 1s produced by meningeal cells ep{—_ma'\ wall ' ‘

_C. CSF enters the meningeal layer through the cerebral aqueduct
@ CSF flows inferiorly along the dorsal subarachnoid space of the spinal cord
E CSF does not flow through the meningeal layers
22. which of the following would the rate of impulse conduction be the greatest?

a myelinated fiber 20 microns in diameter
B a nonmyelinated fiber 20 microns in diameter
C. a myelinated fiber 2 microns in diameter
A a nonmyelinated fiber 2 microns in diameter
A a nonmyelinated fiber 25 cm long

23. In a condition known as hypocalcemia, the level of calcium ions in the blood and interstitial fluid is lower than
normal. How would this condition affect the function of the nervous system? ot
A. Cholinergic synapses would be more active. CO \{/

Neurons would generate action potentials spontaneously.
@ Less neurotransmitter would be released in response to an action potential.
Depolarizing events would occur more frequently at the postsynaptic membrane.
E Potassium channels would fail to open.
The dorsal root ganglia contain: D - Qj@(
axons of motor neurons B. axons of sensory neurons

cell bodies of motor neurons D. cell bodies of sensory neurons o~ AL
CandD . Q /’(\ (\I\J

24,

strocytes:
. induce fonmation of the blood-brain barrier
are important in the repair of brain injuries and in neural scar formation

B
take up excess K from the brain ECF
- D physically support neurons

@ All of these answers are correct.

Match each with its function (Questions 26 to 27):

A
C
E
25. A
A
C

A. Dura mater B. Pia mater
C. Arachnoid D. Subarachnoid space
E. Ventricles
| o B
26. The innermost layer of the meninges, delicate, contains many blood vessels. P\ o

27. The%@blike, spidery middle meningeal layer. i

28. difference between electronic and saltatory conduction is that:
-——)@ saltatory conduction requires the presence of myelin
- during electronic-conduction-only-subthreshold depolarizations are-conducted
T saltatory conduction is a graded event
—~B7" - in electronic conduction the amplitude of the signal gets smaller

E. saltatory conduction only occurs near the cell body

29. The cranial nerves that are involved in coutrolling eye movements are:
A. L 11, and 111 0L IV, and VI C. 11, 111, and IV
D. I and VI 5 Il and V

30. Which of these has a higher concentration in cgb%ﬂuid than in the blood?
B. ] C. Ca™

A. K
D. HCO* w B Na*
31. During the rising phase of the action potential:
A K™ permeability Ts much greater than Na* permeability ,

ﬁ Na™ permeability is much greater than K~ permeability
. K7 permeability is the same as Na® permeability

D. Na” efflux occurs

E. Two of these answers are correct.
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32. The third and fourth ventricles are linked by the:

. central canal B. lateral ventricles C. mesencephalic aqueduct
b2 interventricular foramina E. medulla oblongata
: 33. Exccss cerebrospinal fluid is drained into the: J
? M /B.’ dural sinus " C. superior sagittal sinus
(;_ falx cerebri T cranial vein '
34. Which of the following nerve fibers will have the highest conduction velocity?
A, an unmyelinated nerve fiber with conduction velocity = 0.35 m/sec
BT an unmyelinated nerve fiber smaller than the nerve fiber in A

a myelinated nerve f{iber the same size as the nerve fiber in A
Q a myelinated fiber larger than the nerve fiber in A

1L 15 impossible to determine with the information provided

35. Motor innervation of the voluntary swallowing muscles and intrinsic laryngeal muscles is by way of the
nerve. J———
AT abducen_‘s) B vestibulocochlea _C. __) spinal accessory
~D. hypoglGssal _—E vagus A
36. A.second nerve impulse cannot be generated until: O
(A, > the membrane potential has been reestablished ) YT
the Na ions have been pumped back into the cell T M
9 the K ions have been pumped back out of the cell - Ty
"D. All of the above are correct..
A ¢
37. Graded potentials: _ = -
A. are local changes in membrane potential that occur in varying degrees of magnitude
—B. serve as short-distance signals v
o serve as long-distance signals a
D both A and B> .
-1 both A and C %
> 3 C»)fé.l .

38. The ion needed to initiate the release of acetylcholine into the synaptic cleft is: H Lo
C. calcium ke

A. sodium B. potassium
D. chloride E. HCO™
39, I 4 <
. 1terneurons: P =00
. é are found only in the central newcﬁ{system o
7 B. > carry only sensory impulses
’ C. carry only motor impulses
//D".m only connect motor neurons to other motor neurons
E are found between neurons and their effectors
40. The brainstem consists of the:
A, . SETEDIUM, pons, midbrain, and medulla
Be  midbain medn i B
C. pouns, medulla, cerebellum, and midbrain
D. midbrain only
E. diencephalon, midbrain and medulla
41. Target receptor for preganglionic neurons:
A. acetylcholine ,«—»\ ) .
B, norepinephrine Rars LS R
~C™™  cholinergic nicotinic receptor
T adrenergic receptor
E. cholinergic muscarinic receptor
42. Motor innervation of the voluntary swallowing muscles and intrinsic laryngeal muscles is by way of the
nerve g _
N K~§" A. abducens B. vestibulocochlea (._"C' D spinal accessory
/,}"ﬂ\ : D. hypoglossal E. vagus s
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43. If the ventral root of a spinal nerve were cut, what would be the result in the tissue or region that nerve

supplies?
complete loss of sensation
a comp]ete loss of voluntary movement
loss of neither sensation nor movement but only autonomic control

D. a complete loss of sensation and movement
E. only loss of sympathetic information
44. The two divisions of the efferent side of the peripheral nervous system are: ‘
A. somatic motor neurons and voluntar Y neurons P /\J 6 = o W@A/ [
somatic motor neurons and autonomic neurons S /
the sympathetic and parasympathetic divisions /QU \é@
D. voluntary nervous system and somatic motor neurons D g
E. visceral nervous system and the involuntary nervous system
45.  Myelinated axons conduct impulses much faster because:
—= A. the myelin insulates the axon
—> B. channels only have to open at the nodes
C. voltage is not lost through and along myelinated arcas
h of saltatory conduction
¢ E. D All of these answers are correct
46. Postganglionic fibers of autonomic neurons are usually:
A. myelinated BT - larger than preganglionic fibers
C located in the brain Pe=n located in the spinal cord
~>"> E. unmyelinated
47, Preganglionic fibers of par. asympathetlc neurons can be found in all of the following cranial nerves, EXCEPT

C.N.: s 5
A I seetey /3( S N
74———}{ o~ X w%m , _

>mbrane potential:
refers to a separation of charges across the membrane or t0 a difference in the relative number of +

and - charges in the ECF and ICF.
BT is measured in units of millivolts wrrh the sign always designating the charge on the outside
C. 1s less at the equilibrium potential for K* than at resting membrane potenual
D.

cannot be measured easily

E. All of these answers
49. If a somatic motor neuron fires an action potential, then . ,
—57 Al acetylcholine is released from the axon terminal 5 %f‘f%‘»'/ \/ /\./> 74{/,/,(\ / /‘j,\
~—% B. a skeletal muscle is triggered to contract ¢ o
—> C. the response is always excitatory
M_m_ A and B
50. Each >cuphe1 al nerve pl ovides innervation to spec1ﬁc structures .
Lo OLQL_ B. sensory C. tactile
D. A and/or ] E. B and/or C

W

5
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Short Answer Questions
Please answer these questions briefly. Label diagrams correctly, with lines pointing to
the proper structures. Partial credit will be given where appropriate. Write legibly!!
You can use the back of the last page to continue any question. Number them, please!!

51. Draw and completely label a graph showing what would happen to the resting membrane potential if the
sodiuny/potassium pumpg were made non-functional and immediately afier the nerve was stimulated 1o
threshold. (7 points)

Vou Action Pokewtid | coken Not/ /KT %ur«/»ﬁm( oM
0 after stmalaliba Ao Threshe/

i
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of fSﬁﬁ“’ zone, et tharsels  actiyate  qncd @ After h@ﬁrpa/or/én Tran = K cbhoanels ofoseed
‘ TS, \ .
.AGL’ML poten tdeal stavts ' Ne™ channe’s reser t tle/r fe’-;‘/M% pﬁﬁ:."ff"@»f'

] 4 i \ A
(@ Overs 4&&% At channels s foct etoscry 'Mf{e'uaﬁg;,{ " @ rhenheant. refurns o resh he, potentis | L~
" K7 ghanaels sitart- epenhg s Clontmured on fast P55 T
52. You are walking to class, pondering the intricacies of physiology, when you frip over an uneven place in thé

sidewalk, and fall. Unhurt but embarrassed and angry, you jump up and glance around to see if anyone is

watching. From your knowledge of neuroanatomy and function, explain how the following areas of the brain

might be involved in this scenario: (3 points)

a. cerebrum

b. cerebellum

c. limbic system
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53.  Please answer only ONE of the following (A OR B). Circle the onc you are

answering. (3 points each)

Write out the Nernst equation and explain its significance. What is the equilibrium potential for an
ion? _
B.

In multiple sclerosis, there is progressive and intermittent damage to the myelin sheath of axons of the
central nervous system. One symptom is poor motor control of the affected area. Why does
destruction of the myelin sheath affect motor control?

. - (6i>!m\ 6], .
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54. List the anatomic and functional categories of neurons. (3 points)

Anatomic Functional
Bipolar ée,v\mcs A—‘@Qﬁ.,x‘*ewﬁ“ g,
i\
Unlpelaor
i P \ Tnter ALULON S
Foouwds un z'(ﬁ'@ lor
Moto- C”:i@'é-f’vf\avt{“ nésron.
I’ﬂ\‘v’»ﬂk‘@ ! e

H\\Pﬂ‘s Loy

55. Using ions, describe two ways a cell can become hyperpolarized. (2 points)

/Ar od// COA_ éecam KB{M{PQ &?lzﬁ@{ >>>>>> Aora Ye
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DEPARTMENT OF BIOLOGY
HUMAN PHYSIOLOGY
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Dr. David G. Bernard
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There are 64 items in this booklet; 58 are multiple choice questions and the remainder are either short
essay questions or diagrams to be labeled. Be careful not to overlook any pages in the examination
booklet. You have 80 minutes to complete these questions.

During the course of the examination students will remain in their assigned seats. If assistance is
needed, the student should raise his/her hand and a proctor will attend the individual needs of that

student.

Upon completion of the exam, each student is to remain seated, raise her/his hand, and the exam
materials will be collected by a proctor. At no time is the student to leave his/her seat and carry the

exam materials to the proctors or other areas of the room.

After collection of exam materials, the student is to immediately, quictly, and promptly leave the
Examination Room.

NO EXTRA TIME WILL BE ALLOWED AT THE END OF THE EXAMINING PERIOD
FOR ANSWERS TO BE TRANSFERRED.

€ GOOD LUCK! ¥



DIRECTIONS: Each of the numbered items or incomplete statements in this section is followed

(W]

11.

12.

13,

by answers or completions of the statement. Select the ONE lettered answer or
completion that is BEST in each case and write your selection in the left margin
beside the question. Each multiple choice question is worth 1.5 points. YOU DO
NOT HAVE TO ATTEMPT ALL THE QUESTIONS TO EARN 100 POINTS.

The term that describes a neural pathway where a single neuron is stimulated and synapses with many

neurons, resulting in multipl€ TESpoONses, 15

A. CONVErgence g) divergence C. feedforward

D. polysynaptic reflex R
The fourth ventricle is associated with the:

A interventricular tube B. medulla oblongata C. pons
@ both B and C E. None of these.

The region of the brain that is involved in conscious thought and mtellectual function as well as processing
somatic sensory and motor information is the:

A hedulla oblongata B. pons C. mesencephalon
D. diencephalon @ cerebrum
Which term below best describes an excitable tissue when a resting membrane potential is present?
' polarized B. - depolarized C. hyperpolarized
D repolarized E. - nonpolarized
These carry primarily efferent signals from the brain: ‘
A gray matter B. white matter C. ascending tracts
@ descending tracts E. propriospinal tracts
The structure that separates the cochlear duct (scala media) from the tympanic duct (scala tympani) is the:
A. tectorial membrane basilar membrane C. bony labyrinth
D. membranous labyrinth stapedius
Receptors on postganglionic neurons of the sympathetic nervous systems are?
A. muscarinic nicotinic C. Both A and B
D. adrenergic acetylcholine
The third and fourth ventricles are linked by the: _
A. central canal B. lateral ventricles @ mesencephalic aqueduct
D. .» interventricular foramina E. medulla oblongata
FRyanches that sometimes occur along the length of an axon are called:
*@ collaterals B. axon terminals C. dendrites
D. . axon hillocks E. synapses
10. be central nervous system-interprets signal, [frequency,as: ... L
@, stimulus intensity B. stinmiulus unponance C. convergence
divergence E. a reflex '
The auditory cortex is located in the
A frontal lobe B. parietal lobe @ temporal lobe
D. occipital lobe E. limbic lobe
Which of the following is NOT a target of autonomic neurons?
A. smooth muscle K B. cardiac muscle
adipose tissue D. exocrine glands
All of the above are autonomic targets,
The interior of the cell becomes less negative due to an influx of sodiwm ions.
A. Action potentjal” . Repolarization
C. Absolute refractory period Depolarization
E. Relative refractory period
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14. The pr imary motor cortex is located in the regiop.of the
A.  Ttemporal lobe @ precentral gyrus C. postcentral gyrus
D. cmguldlc gyrus 2 corpus callosum

15. Afier suffeung a stroke, Mary find that she cannot move her right arm. This would suggest that the stroke
damage 1s in the area of tl he lobe.

A. right frontal left ﬁ onm /C/ right temporal

})/ left temporal " occipital
16. Transduction involves:
A a stimulus altering the permeability of a receptor membrane

B. changes in the transmembrane potential of the sensory receptor

C. production of a receptor potential

D. generation of an action potential that can be processed and interpreted by the CNS
@ All of the above are correct.

17. Some of the fibers that form the spinothalamic tracts are damaged before they decussate (cross) the midline.
This type of injury would affect: -
A motor function on the same side as the damage
B motor function on the opposite side from the damage
C. sensory function on the same side as the damage.
. Sensory function of the opposite side from the damage
é Both A and C

Match each with its function (Questions 18 to 19):

A. Action potential
B. Depolarization
C. Absolute refractory period
D. Repolarization
E. Relative refractory period
18. The interior of the cell becomes less negative due to an influx of sodium ions. B
19. The specific period during which potassium ions diffuse out of the neuron due to a change in membrane

permeability. D

20. Which statements apply to the parasympathetic division of the nervous system?
A. It is dominant during “resting and digesting.” /
B. Its ganglia are nearby, within or on their target organs.
Epinephrine is the primary neurotransmitter of the parasympathetic division¢
A and B

E. A,Band C

21. Cerebrospinal fluid:
. 1s secreted by the arachnoid villi.
. enters the four ventricles after filling and circulating through the subarachnoid space
@ is secreted mostly by the ependymal cells ling the brain.
is formed mostly by the choroid plexuses

E. is found beneath the pia matery
22. The sympathetic nervous system is characterized by peripheral ganglia near the
. organs and by short postganglionic fibers
B. organs and by long postganglionic fibers

spinal cord and by long postganglionic fibers

@ spinal cord and by short postganglionic fibers
8 only involves one neuron

23. If the ventral root of a spinal nerve were cut, what would be the result in the tissue or region that nerve
supplies?
Complete loss of sensation.
@ A complete loss of voluntary movement. ./
C Loss of neither sensation nor movement but only of autonomic control.
D. A complete loss of sensation and movement.
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24. Sympathetic fibers leave the spinal cord in the:

A. craniosacral regions, and the postganglionic fibers secrete norepinephrine

B. thoracolumbar region and the post ganglionic fibers secrete acetylcholine

C. craniosacral region and the postganglionic fibers secrete acetylcholine

@ thoracolumbar region and the post ganglionic fibers secrete norepinephrine .

@ An alien retrieved alive from a crashed UFO has had a thorough medical examination. A hormone with a
distinct but similar str uctur{\o épmeghlu chas been isolated, and named _LIIQ_’@EL\ ‘Which of the following
responses in humans adlmnlstem‘l»d—ph’y’smloglcal dose of ufo- ep] would indicate it is indeed an epinephrine
agonist? T
A constriction of respiratory tubes
- hyperglycemia (high blood glucose)
increase in fatfy acids in the blood

D. localized sweatin
E. {decreased heart rate
\—‘_\h—_

26. The site of origin of the preganglionic fibers of the parasympathetic nervous system is:

A. The thoracolumbar region of the spinal cord.
B. The higher brain centers.
C. The sympathetic chain.

The brain stem and the sacral region of the spinal cord.

@ If a neuron were expel imentally placed in conditions where intracellular potassium were depleted, which of
the following is a logical consequence? =

L,

1. The neuron would hyperpolarize. N
2. There would be a reduction in the membrane potentlal /7 !
3. The neuron would spontaneously “fire.” et
\
? 1 only
2 only \
3 only

1land3

and - charges in the ECF and ICF.

C.
D.
lembrane potential:
refers to a separation of charges across the membrane or to a difference in the relatlve numbeI of +
B 18 measmed in units of millivolts with the sign always designating the charge on the outside
C is less at the equilibrium potential for K~ than at resting membrane potenmal
D cannot be measured easily
E. All of these answers

T

29. he motor end plate is:

@ a folded area of muscle cell membrane with ACh receptors clustered at the top of each fold
the same as the neuromuscular junction
the same as the synaptic cleft
formed by the membrane of enlarged axon terminals, or boutons, that lie on the surface of skeletal

~musclecells
a special fibrotis matrix whose collagen fibers hold The axon terminal in proper position

C.
D.
E.
30. shallow groove on the surface of the cortex is called a:
Sulcus B. fissure
C. gyrus D. furrow
A

31. t resting membrane potential:

Al the membrane is more permeable to X than to Na
B. the membrane is more permeable to Na~ than to K~
C.

Q CI is at its equilibrium potential

both A and C above
Both B and C above
32. The brainstem consists of the:
A. cerebrum, pons, midbrain, and medulla
@ midbrain, medulla, and pons
C
D
E

Sl

pons, medulla, cerebellum, and midbrain
midbrain only
diencephalon, midbrain and medulla

1 )
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34.

(O8]
(@)

37.

41.

When graded potentials reach the trigger zone:

an action potential may be initiated

they may depolarize the membrane to the threshold voltage
they may hyperpolarize the membrane

they may be called EPSPs or IPSPs

All of these are true.

Eoow»>

The larger the receptive field, the:
A. larger the stimulus needed to stimulate a sensory receptor 7
. fewer sensory receptors there arev’
@ harder it is to discriminate the exact point of stimulation
D. larger the area of the somatosensory cortex in the brain that deals with the arca X
E. closer together the receptor cells X

Lystra is in an automobile accident and injures her spinal cord. She has lost feeling in her right hand and her
doctor tells her that it is the result of swelling in spinal cord. Which part of her cord is likely to be
compressed? -

B. 16 gray Commissure
@ an ascending fract
E

a descending tract
the anterior white commissure #\

Which of the following is an important similarity between the endocrine > system and the nervous system?
The transmitters from both cause a change in target cells throughout the body,”

Both involve both electrical and chemical aspects. X

The speed of response is about the same ¢

Both transmit their compounds into the bjoodstream. X

Both synthesize messenger compounds which are released outside the cell. X

< Quows

/hich is NOT true of a synapse? /
Neurotransmitters affect postsynaptic neurons.
Neurotransmitters are released from dendrites.
Many neurons may be involved.,, —
A synaptic cleft separates the neurons of the synapse.,”
Receptors for neurotransmitters are located in the postsynaptic membrane./

SISIS CFS

he cell bodies of motor Tieurons are located:
in the gray matter ol the spinal cord
in the brain
outside the spinal cord
D. in the muscles —
E. next to the sensory terminals WPGJ" i é
We are able to perceive the pilcli of a sound because:
. the hammer, anvil, and stirrup vibrate at different speeds
@ different parts of the basilar membrane vibrate at different frequencies of sound

C. different parts of the tectorial membrane vibrate at differenTTrequencies of sound
D. the basilar membrane is stiff and narrow at the away from the oval window X
E. the tympanic membrane vibrates more strongly at high pitches

R ety

Target receptor for preganglionic neurons contain:

. acetylcholine T T
B. norepinephrine
(C)  <cholinergic nic tinic receptor:
D. adrenergic receplor
E. - cholinergic muscarinic receptor

The ventral root ganglia:

ventral oot gau
contain axons of sensory neu ofis
contain cel] bodies of motor neurons
contain cell bodies of SENSory neurons
do not exjst '

Boows

Dr. Bernard - Human Physiology Exam 2-2 - Spring 2008 — Page 4 of 8



42. Nicotinic receptors

are found at the neuromuscular junction of skeletal muscles

may be located on the postganglionic fibers of. the sympathetic nervous system X
are found in the parasympatheiic nervous system

bind ACh and open monovalent cation channels ,””

Ooowy

A,B,and C
T
43. When compared to the gpinal cord; the arr angemem of whitle and gray matter in th@ similar, yet
/ there are also significant differenices. These differ ences include all of the following, E CJI_“PT
the arrangement of tracts and nuclei
tracts passing through nuclei”
a lacl\ of cleal funchom] or gamgahon of the nucle: /

lIstNCTITEIonS of | [.,’1 Tay maiter.
lIEIC s mossmg, mer ging, and branching

he primary purpose of the auditory ossicles is:
to equalize pressure in The middle ear

to dampen vibration
tO?@BA@/Mm
“fo tramsmut otitis media

None of the above are correct.

o) w p>

—

44.

Qe >

45. What structures monitor rotational movements of the head?
cristae and the semicircular canals
maculae of the saccule —a
€. _maculac of the ufricle
D. Band C
All of the above are correct.

E.
Our perception of the pull of gravity and linear acceleration is the result of:
' A changes in the pressure exerted by the cupula on hair cells)X

\flbratlons of the tectorjal membrane striking hair cells:
} the pressure exerted by the otolithic organ on hair cells of thelﬁtgul_ae_L‘
the movemert of the otolithic or gan within the awe of ¢lie semicircular canals,

Q——;——“/

Qs

E. None of the above are conectx
47. The afferent and efferent axons together form the:
A. central nervous system

B. autonomic division system
. somatic motor division of the nervous system
" peripheral nervous system

E. visceral nervous system
48. Varicosities:
A. are found the autonomic division
B. are enlarged regions found along the axon /
C. store and’ 161621‘.36 neurotransmiitters v - Co B
) Aand B
D All of these answers are correct.
49. The term axonal transport refers to:

A. the release of neurotransmitter molecules from the axon ./

the transport of microtubules to the axon for structural support x
vesicle transport of proteins and organelles down the axony
the movement of the axon terminal to synapse with a new postsynaptic cell/A

E. None of these are correct answers.

hypocalcemia, the level of calcium ions in the blood and interstitial fluid is owe] ower than

50. In a condition known asx,/_\f evel of ¢ id 1
nolmal How would this condition affect the funciion of the ner vous System?

Cholinergic synapses would be more active.
B Neurons would generate action potentials spontaneously.
@ Less neurotransmitter would be released in response to an action potential. /
Depolarizing events would occur more frequently at the postsynaptic membrane.
E.

Potassium channels would fail to open.
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51. Each of the following is a function of the nervous system, EXCEPT:
A providing sensation of the internal and external environments
B integrating sensory information
C. coordinating voluntary and involuntary activities
@ directing activities that continue for extended periods such as growth and pregnancy
regulating or controlling peripheral structures and systems

52.

Th
@ salt atmy conduchon 1cquncs__1he PLESENCE. ob;uyx:lul

duiing elecironic conduction only subthreshold depolarizations are conducted
saltatory conduction is a graded event »

in electronic conduction the amplitude of the signal gets smaller

saltatory conduction only occurs near the cell body

hich statement lcgaldmg(CST,pJ oduction and flow is correct?
CSF is produced along the spinal (,01d\
CSF is ploduced by mcnmgcal cells +/

C.
D.
E.
53. W
A.
B :
(é CSF enters the meningeal layer through the cerebral aqueduct %

CSF flows inferiorly along the dorsal subarachnoid space of the spinal cord
CSF does not flow through the meningeal layers

Match each with its function (Questions 54 to 57):
A. This is a true statement only for the sympathetic division of the nervous system

B. This is a true statement only for the parasympathetic division of the nervous system
C. This is a true statement only for both of these divisions of the nervous system
'''' D. This is not true for cit'her of these divisions of the nervous system :

54, The targets include smooth muscle, cardiac muscle, many exocrine Ulands a few endocune glands and some

achpose tissue C

55. Contains cholinergic neurons.

56. Pathways have a single neuron originating in the CNS and pIOJectmcr its axon to the target tissue. :\ )

57. All axons are myelinated. D

58. If the dorsal root of a spinal nerve were cut, what would be the result in the tissue or region that nerve
supplies?
A, complete loss of sensation
B. a complete loss of voluntary movement
C. loss of neither sensation nor movement but only autonomic control
D. a complete loss of sensation
E. only loss of sympathetic information
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Short Answer Questions
Please answer these questions briefly. Label diagrams correctly, with lines pointing to
the proper structures. Partial credit will be given where appropriate. Write legibly!!
You can use the back of the last page to continue any question. Number them, please!!

59. Imagine a neuron which has several hundred axonal knobs impinging on it. The majority of these axonal
knobs are shown to be “firing.” However, the neuron in question does not transmit an impulse. Give a valid

explanation of why this could occur. (5 points)

\SXF & M\?}\\F\OQ Doy oy veach H"Q )‘d\W\QS\\Q\a‘ O)L &'kk @\CJE'%OV’\

/ﬁ}\?o%‘n‘@ﬁ &o%ﬂ‘\k ol eloes , ?ﬁd, Yhoxe Ove \\f\h\\o\\\’OV‘é

(NYer nggyon s da Yro 3P red Cordh Hhol d‘LWM Hre
PSS, of eulse Yo o up vo Yl CuorA
 Gren o emfe

60. Neurons are treated with a drug that instantly and penmanently stops the Na,K-ATPase pumps. What happens

to the resting membrane potential immediately and over time? (4 points)

. iEthe NO\, I -ATpeee fome Stops Naf\(/;'ﬁp s e knaw the Concom YU Vi 0 0-&
)k)‘\v\zidug\%{ CeW 1S yuoh more Yhan 0VYside owd Conc. o Na™ i< s W veg e
Oukside M CoM end Lest inside . No - oFPese "Use ATP Yo move Frig jons
OPPosIY. ™ Yieir (on . %md\'m\f @Tm‘\‘diav\é e ket d;&i‘}‘g& ouY Side Vit cok
o No ™ Qillgwe vands Ve el = 1A dhe B Col\ b Ome red B regvl Po ViR

61. Describe the paths a preganglionic sympathetic fiber may take to reach its synapse point with the post  ———Tg.
ganglionic netron. {3 points) o ' -

Hhe W&\ o pregonleonc Sym parre R C Bhor i locsed i Spre)

/] (ord Hha Yranon 1y plnced oursidy Fra gpinal Corg Yo P Aoengvon

IS 3\\0”7\ oGnd Fre Posr QueagMonic Y PR C VS \g (\O(S ond dovenelin

(]

ond releancd A
O\’\al \F‘Q\U_[Ljf‘_; -

/s

.

Mo rePi NEPROAL OF e Ay Pre Yarger.

62. List the anatomic and functional categories of neurons. (3 points)
Anatomic Functional
ol polon AL event- (e ‘L@(‘a\

P&Po\(}p{ o 20 ooy &YY\\QVO{\

‘Q‘T\O\%M\ic .
w “W\W‘ry\gﬁ\o\{\ e o\

PSde OU\(\‘\PO\Q\{" L.\(\W(\ﬂ/dm\
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63. NAME the cranial nerves that arc purcly sensory and NAME those that are involved with eye movement. (5

points)
Sensory
Eye Movement
O\%Cm& 1 W owlomory
Ophe & W Trodhlear
Vea¥ soly Cochl ea v VTIL NI Abducen

64. Contrast the somahc and autonomic 1 autonomic nervous systems; mention at least three characteristics of each. (6 points)

(}.40’2@4%4—“ /ﬁcpjtx}\ (}\Q\wt W Ve AVONTY=) o 2= RV TS

%OW\Q) \(‘)Q_g / i
o ol AR S e M o remy— Y& Rovves hom vhe (NS ort) Qovy
)kemxx S(\’L\\ or S ha ww&k 0 B
e > indenedran Ry wea A C s RN s Eighe -
O Yoo v _ BV AVEIVARRN R o / shary P Few —Voen ‘{203‘&»% T~

S\ﬁ Y So @!}\C%OOY‘W\Q

‘PO 8 ¥ 0&%%\ \Q Y\Z‘L —%p\\’“pw A g \CA\"GQP\ Mff/\\( \rm VYN 1

o SNnepse cede e T
60 ——

m {l | PQ“’V\S W\Pf/’\ \QWM———/“ V?-Js\' N a¢ Oy
W Re Jonoions  Fivmer oo 1 e B e
= j‘%w\ooqf\ Y\'\\JS‘J\Q

Jude

LSSl SIS

e e Post e Hreawn ‘ﬁ Memorana. Poren ol
NG
/;\ AV\\L CJZJ‘(\ %O \V“Q N Q\ C o~ ‘{J\a\(f/‘(\\*\ \Q .
O A \Y\\ WA .
A D\ A wn\e Q \?‘NQQ\Q YCC,&?M ke |0YVA2 )\ SEVI f;
. L Al : 2 \
P Cneote. Yoy SYHW D Ve ¢ Y\ms() d\n 2w v Pram tﬁa&z} .

-
e

e
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Each of the numbered itenss or incomplete statements in this section is followed
by answers or completions of the statement. Select the OINE lettered answer or
completion that is BEST in each case and write your selection in the Jeft margin
/ ide the question. Each multiple choice question is worth 1.3 points. YOU DO
/o . NOT HAVE TO ATTEMPT ALL THE QUESTIONS TO EARN 100 POINTS.

;hard - Human Physlolégy épnng 2003 Exam 2 - Pageiof?

! / The brainstem consists of the:

) cerebrum, pons, midbrain, and medulla
midbrain, medulla, and pons
&

’ pons, medulla, cerebellum, and midbrajp s e L
D.  midbrainonly S
E. diencephalon, midbrain and medulla
2_\/ Ez:h o7 the following is a function of the nervous system, EXCEPT
A providing sensation of the internal and external environments
B. integrating sensory information

V; coordinating voluntary and involuntary activities J— S, -
‘ directing activities that continye for extended periods such asigrowth "‘_and;prc,‘gn_gz;igx} hoy 'C‘r'“-’—'LQ
= regulating or controlling peripheral structures and systems S e

hich brings information to the central nervous system js;
afferent : C. efferent <7 A
somatic )

3.‘/ . The part of the peripheral nervous system:
o, A. motor - I
‘ D. autonomic

4. A shallow groove on the surface of the cortex | Licall;q SN , o
A suleps %%\atlwgmwe., BAANMisture kS-QQP AN < j

4

Al . £ Ve e
/‘% e BYTUS 05 ) ico Qaove D furrow - AL Ry e .

Match each with its function (Questions 5 to 6):

Al Action potential

B. Depolarization :

C. Absolute refractory period
D. Repolarization

E.

Relative refractory period

- . . . . . . . e .»(,.,’l o ;.,l (3
5_V/ The interior of the celj becomes less negative due to an influx of sodjum ions. : B S RS .

./

7. v/ The all-or-none principle states that ,
A, all stimuli wijj produce identical action potentials R
% :ﬁ,f all stimuli great enough to bring the membrane to threshold will produce identical action potentials
C. the greater the magnitude of the stimuli, the greater the intensity of the actjon por=tial
13, onily sensory stimuli can activate actiHn potentials
E oniy motor stimulj can activate action potentials
5,\/ Masr centers concerned with autonomic cont-ol of breathing, blood pressure, heart rote. Hgestive
Jastvities are Jocated it the L , " S
LA medulia oblongata . n, pons © -~ ‘ © on

[ sizicephalon E. cerghel m

H




)

10.\/ Which statements apply to thggmsmwr the nervous system?
5. Itis dominant during “resting an igesting. ™./

/ Tmmw" located in the n@e g

Dr.Bornard - Human Physiology 8pring 2003 Exam2 - Page 2 of 7

rd A, temporal lobe ' precentral - ﬁs :) c. . ppStczzntral gyrus
Y D cingulate gyrus E. corpus Tallosum

Its ganglia are nearby,

vV C

D.

Epinephrine is the pri
Aand B

within or on their target organs, e g opagt
mary neuroitransmitter of the paras

pathetic division.X
u Al achag rng

PA ,'
Y/

E. A,BandC

] l./ The subdural space
A.

L0
My rmala,

L [}
R RO

separates the arachnoid mater from the Pia mater

separates the pia mater from the dlura matej" -

separates the dura mater from the: arachnoid ‘mater
CONtains cerebrospinal fluid-. b aeiy

is between the vertebrae and the dlura mater

L]
7 feated

The spinal cord has grey.matier on the:

X outside, white matter on the inside, and a dérsal motor root. / -
inside, white matter on the outside;, and a.@otor root./* &o 4 s al
(O inside, white matter on the outside;, and a dorsal motor root. S,
D~ outside, white matter on the inside;, and a ventral motor root.
13. The cerebrospinal fluid:
( - is secreted by the arachnoid villi. - b

14V If

1%

2
-

16.

/ﬁf LS
i A

‘> -enters the four ventricles after fillimg and circulating through the subarach

the ventral root of a spinal nerve were cutt_what would be the result in the tissue or reg
supplies? -~ ~ - _

—- v "
A. . Complete loss of sensation. / - Nk -
i BJ A complete loss of voluntary moverment. '
C. - Loss of neither sensation nor movement but only of autonomic control.
D. A complete loss of sensatjon and maovement.

11

elect the statement that is most correct:

Ganglia are collections of neuron celll bodies in the C\
Efferent ganglia can be associa
The dorsal root

\EI"\ The celil

Sympathetic nervous system is characterized

.
LN
. Y,

ted wiith thq_autonomgc system, -
ganglion is a motor only structure. v/
bodies of afferent ganglia are located in the spinal cord. *

y peripheral ééﬁglia near the:

4

"

5

45

o’

T g

'Seun SOy ot

noid space

is secreted mostly by the ependymal cells fing the brain/-. N T
is formed mostly by the choroid plexuses T T e

ion that merve

that are associated with efferent fibers

A.  organsand by short postganglionic filbers g\\ . "?Fﬂ prat s P—/L O i MoS ( \ogy
B. . organsand by long postganglionic fibyers Uuo \'7/ BN \YC
spinal cord and by short postganglioniic fibers Veva ez oo e R Shee e
spinal cord and by long postganglioniic ﬁbcrs/ - ' //\\ -
| - g0
Receptors on postganglionic neurons of :ha@fmpg}ilg@mrvous systems are? / ] i~ / .
?C: Iscarinic "B~ nicotinic mich ﬁu B A
. :::» 5‘3(’1 A ﬂﬁd B adrcncr ic ) e \}.!_ X h
T acetyicholine =i e rp o ‘9;{11
T - , e e i et Sy =
“ zuyu\(}]‘ﬁ '-(_:::br‘ \7”\4(?5 R e LA ; f "

H . '.,':.' - R l ~l - -~ [ i

IR AN
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&4 Sympathetic fibers leave the spinal cord in the: . S R
3. P
A. craniosacral regions, and the postganglionic fibers secrete norepinephrine ) =
 B. thoracolumbar region and the post ganglionic fibers secrete acetylcholine L
' L. craniosacral region and the postganglionic fibers secrete acetylcholine .
@ thoracolumbar region and the post gangliomic fibers secrete norepinephrine J
= c s

19. v/ In a condition known as hypocalcemia, the level of calcium ions in the blood and interstitial fluid is lower than

C

zo./

Y

22.\/ A second nerve impulse cannot be generated until:

A
—

23Y

C

24.

- 26.

A

normal How would this condition affect the function of the nervous system?
cholinergic synapses would be more active ¥ ~ ¢ 7

neurons would generate action potentials s;::ontaneously
less neurotransmitter would be released in response to an action potential ’
depolarizing events would occur more frequently at the postsynapuc mcmbrane i

potassium‘channels- would fail to open- &=

The outermost connective tissue covering of spinal nerves is the:
endoneurium
endomysium
perineurium
epineurium

Wh:ch of these effectors is NOT directly controlled! by the autonomic nervous system? \/

A smooth muscle -~ B. cardiac muscle ~

skeletal muscle » D. most glands - . ]

{A.;  The membrane potential has been reestablished.

'B. The Na ions have been pumped back into thie cell.
C. The K ions have been pumped back out of the cell.
D. All of the above are correct.

The role of acétylcholincsté;sc is to:

A. act as a transmitting agent

B. amplify or enhance the effect of ACh
:C)  destroy ACh a brief period after its release by the axonal endings

Stimulate the production of acetylcholine
¢ oieel (_'!L

N REIPNRS p*zg:zs ?:‘25

Which statement is true? Ay u@:x{ “’J

Stimulus strength is encoded by(a %tcrat:al ampmudc

Stimulus strength is encoded by action poteratial frequency. e e e
Receptor potentials are essentially the same as IPSPs. ¥ .

[
D. Subthreshold receptor potcnuals become gererator potentials

LY
N

Th

A. The thoracolumbar rchon ofthc ‘spinal cord‘ = Seicval T el
B, The higher brain centers. “/’/"’h T opetlyal ‘ +
C

The sympaihctic chain. > *1;-«..{’ (RVANE ‘”W“‘.{?{g:’r Cim % (QL.(,\,\H.LU

\ : R

hepude hormones are

» A composed of amino acads v
i, produczd by cells in the adrenal glands

LA d*n ved from the amino acid tyrosine v
N

B ahe ’mcaaiy related (o cholester 1 ¥
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Each ofdn.following_state.,:mcnt concerning peptide hormones is true EXCEPT one. Identify the exception. ..~
A.  peptide hormones are first synthesized as prohormones * .
®) prohormones can be activated before or after their release

C.

% peptide hormones remain in circulation for relatively short periods of time v
D. peptide hormones are always found in the bloodstream bound to carrier proteins ¥
E. peptide honnones_interact_ with receptors on the surface of their target cells v .

Match each with its function (Questions 28 to 3 1):

A. This is a true statement only for the sympathetic division of the nervous system
B. This is a true statement only for the parasympathetic division of the nervous system
C. This is a true statement only for both of these divisions of the nervous system

D. This is not true for either of these divisions of the nervous system  *

28V Thie targets-include smog “thuscle; cardiac muscle”‘manyexocrmegrandsmwendocnne glands and somme

adipose tissue.*q;& (E ‘%j”\ ﬁ R
A -:‘c'ehs\'choh'w(, A w
29.~" Contains cholinergic ncurons.,_/& C‘L/ BT
30> Pathways have a single neuron originating in the CNS and projecting its axon to the target tissue. B)

3 1.‘/ All axons are myelinated.
P preamiey: -

32.‘/ If a somatic motor neuron fires an action potential, then
acetylcholine is released from the axon terminal

A.
E B. a skeletal muscle is triggered to contract -
C. the response is always excitatory
D. Aand B
& ABemac .
“133. Hormones can alter cellular operations by changing all of the following, EXCEPT:
. A. hormones from other endocrine glands - '
B. changes in the genetic makeup of certain hypothalamic cells*
C C. direct neural stimulation
D. changes in the composition of extracellular fluid —
E. releasing hormones from the hypothalamus —
34. Il of the following are true of the endocrine system, EXCEPT:

A —
A. releases chemicals into the bloodstream for distribution throughout the body »*
B releases hormones that alter the metabolic activities of man differenittissues arid organs
simultaneously )
. produces effects that can last for hours, days and even longer~"
LD, " produces specific responses to internal stimulj e e
E functions to control ongoing metabolic processes

3*’.‘/ Which of the following is a change that may be caused by a hormonal stimulus?
A a change in the membrane potential

3 B. the stimulation of genetic even resulting in protein synthesis

C. an increasz in enzymatic activity

D..  Ailof the above

l y b b . 3 - - : . . . .
255 JF Cerebrospinal fluid circulates within the ventricles of the brain and in the su “id space outside

the orain.
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" "Short Answer Questions
Please answer these question

8 briefly. Label diagrams correctly, with lmes pointing to -
the proper structures. Partial credit Will be given where appropriate. Write legibly!!
You can use the back of the Jast Page to continye any question. Number them, please!!

37.

Draw and completely label

Braded potential dnd an action potential on a graph of membrane potentja) versus
time. (10 points)

(k-f;o ‘1\1?.6 \

VARERR
3 - .
N(' WA Hrs R Pol
1ol 1 >
e Ty b
St

piembidie /,.p[(““jﬂ/

R

-20nVis thecy gl L ST T s
St ond '
fry cmrtan

"

38. Dcscnbc the paths a

preganglionic Sympathetic fbcr ‘may take to reach i
ganghomc neuron. (5 points)

(—4( e ) :
[ Jors
 Synapse Ppoint with the | post.

K}
. i
. ',f’/"b
P g1t '{’Tf&'f I PR et N S PPN N
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9 Neurons are treated with a drug that i
’ potential immediately and over time?. (5 points) ‘ - |
‘ yitiaf AN Ab p lafLp
reeting membiane pojcituf weulq nel rewall at - 2500 < ine Na/x Ve
on(sv% npk MAH@ The pabual WAL (K Nigh el e cll, Ng h'-q"';'!,-ﬂ?c./,;
cell) Therefore e FME will eveptial | 40 12

C T e IOFTITntaT o Mahityin
(i [ PRAPLRS AT - ED- TNk ! 4
f’%mhh'}um Df (ll((‘:j(_c_ H el dricd A2 T
A [Lhen N RPAKEA prfepi 1! 7y greiimn }:c—lc,vlha.' ocei S, Trese il bo e N5
"5("- edd Slyee e nawicit je at Owly 1o br_qiw_ u{:it lr,V'f}' 1{.1_‘1;(, Nat chgnviele
of ud Nat wirves in, freve i< 370 crveet Y ahon gpadiey

; 1.
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to cec iy, 1heﬁcfoi'é The otne b b -’-t-’f‘?/’-mm;(,,_, N ﬂ\.@
A nevn wijo o Functional \ -)c;pump mu m[[
b . I o ’h\'“ Olenals JQ,{Q_,, ) {/f.\ay_{// Ll
A 10OV & z{ﬂ(;ﬂi o - "’”?/'3- (/) U on gmgllwﬁftfg.
128 ‘5!7}’}/: (L

40. Imagine a neuron whj
knobs are shown t

explanation of why th;

as several hundred ax
“firing,” However, the n
8 could occur. (5 points)

Even inough 4ye AT YO it Fiirtrg 4 Avec nef-pean that-
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DIRECTIONS: Each of the numbered items or incomplete statements in this section is followe.
by answers or completions of the statement. Select the ONE lettered answer or
completion that is BEST in each case and write your selection in the left margin
beside the question. Each multiple choice question is worth 2 points. YOU DO
NOT HAVE TO ATTEMPT ALL THE QUESTIONS TO EARN 100 POINTS.

1. In what way does the interior surface of the cell membrane of a@ sting (non-conducting) neuron differ from

the external environment? The interior is: T

positively charged and contains Jess sodium )

f B negatively charged and contains less sodium NN
.:) y negatively charged and contains more sodium
\D.\ positively charged and contains more sodium

2. If a neuron were experimentally placed in conditions where intracellular potassium were depleted, which of
the following is a logical consequence? yt
I. The neuron would hyperpolarize. — o
2. There would be a reduction in the membrane potential. !*("' Tl pey CA
. - .3~ The neuron would spontaneously “fire.” “._,,h_«,,w;.;__.ww-—'——— “hod v
ﬁ( 1 only -
B 2 only
C. 3 only
D. land3
3. The spinal cord has grey matter on the:
A, outside, white matter on the inside, and a dorsal motor root
inside, white matter on the outside, and a ventral motor root
E C. inside, white matter on the outside, and a dorsal motor root 1 ' rj}
D. outside, white matter on the inside, and a ventral motor root L“
Py
4. On which lobe would xpect o find the primary sensory cortex?
g A. Frontal & B 5} Parietal — C. Occipital D. Temporal.
5. The brainstem consists of the:
_#7  cerebrum, pons, midbrain, and medulla
midbrain, medulla, and pons M o
% C. pons, medulla, cerebellum, and midbrain - 7
‘ ) midbrain only : . e
B diencephalon, midbrain and medulla S S
6. An IPSP is associated with: v '
@ A change in sodium ion permeability. C‘\( éu St F fpy. (L e b
B. Hyperpolarization " ' ‘ ,
% C Opening of voltage-gated channels 'l' L
" 2B Lowering the threshold for an action potential to occur e ’
‘ 's/aF Copre ‘yfl,h,,_*\/.—-—— ofq[gf i
' ! WY
' e autonom1c nervous system:  pwve o % 07 T P"‘*’&
é}ﬂi The sympathetic division is composed of shon preganglionic and long postganglionic fibers. -
8, The parasympathetic division is composed of short preganglionic and long postganglionic fibers.
@[ C The pre and psotganglionic fibers are of equal length in the sympathetic and parasympathetic
divisions.
D. The pre and postganglionic fibers are of equal length in the sympathetic division only
8. Branches that sometimes occur along the length of an axon are called:
A. teleodendria B, synaptic knobs @ collaterals

, D hillock E synapse
(/ Dr. Bernard - Human Physiology Exam 2 - Spring 2004 — Page 1 of 6



;‘) 1Y
' -

/ W o
/4 Ifthe cell membrane were suddenly to become permeable to sodium ions for a brief moment:
' The cell would be hyperpolarized. \ ot f; <.
The cell would lose positive charges. [/04% e 1T 7

The internal concentration of Na“ would decrease appreciably.
? The membrane potential would become less negative.

'
() A 20>
Th& difference between electronic and saltatory conduction is that: /‘\\ -
Saltatory conduction requires the presence of myelin.
During electronic conduction only subthreshold depolarizations are conducted.
A ‘8( Saltatory conduction is a graded event.
In electronic conduction the amplitude of the signal gets smaller.
Saltatory conduction only occurs near the cell body.

Match each with its function (Questions 11 to 12):
Action potential {1
Depolarization {}

Absolute refractory period 1\l
Repolarization |\ 2-

Relative refractory period 12

I 1.% The interior of the cell becomes less negative due to an influx of sodium ions. -’—}-

12.3 The specific period during which potassmm ions diffuse out of the ne Jgon due to a change in membrane
ermeability. ’ /’
[0 Bl ercy

hich of the following would the rate of impulse conduction be the greatest? A
a myelinated fiber 20 microns in diameter - Coon Af oy BE ap iy

SESHoR-IS

3 a nonmyelinated fiber 20 microns in. diameter e
A’ &~  amyelinated fiber 2 microns in diameter neno - 9 uf‘ Neno gy b e £
D a nonmyelinated fiber 2 microns in diameter e ey o g 47 M i 0 -
E. a nonmyelinated fiber 25 m@ _@ tohy e B 1908 e o ,
- /W‘ -7 ‘0!_;“«“5».1“;. 'C) i ~___‘__,
14. The ion needed to initiate the release of acetylcholine into the synaptlc c]éJSisl:P _’("f;_‘ RE
A. sodium B. potassium calcium
C/ D. chloride E. HCO* o
Ve b . a2t v
15. Major centers concerned withi gﬁ}of breathing, blood press_ufie, heart rate, and digestive
tivities are located in the - '
G‘;]_ medulla oblongata B. pons C. mesencephalon
A/ diencephalon :K' cerebellum o VORI R
) PR AR Wl
16. Graded potentials f*
,\A\/ produce an effect that increases with distance from the point of stimulation
produce an effect that spreads &@cross the membrane surface A Mfin
@ may involve either depolarization or hyperpolarization ‘ /i U o
C s are all-or-none T I
E. involve repolarization \ . . B

/L:," The subdural space
/ /\ . separates the arachnoid mater from the pia mater
separates the pia mater from the dura mater

B e separates the dura mater from the brain — 7
contains cerebrospinal fluid
.o is between the vertebrae and the dura mater

Dr. Bernard - Human Physiology Exam 2 - Spring 2004 — Page 2 of 6



18. If the ventral root of a spinal nerve were cut, what would be the result in the tissue or region that nerve

supplies?
S s E

complete loss of sensation

o

a complete loss of voluntary movement Y &«;
. loss of neither sensation nor movement but only autonomic control /{\ £ oLl 0 L
D. a complete loss of sensation and movement > ~
b b s

19. In a condition known as hypocalcemia, the leve@n the blood and interstitial fluid is lower than
normal. How would this condition affect the funcmus system? vetsie o 1T
cholinergic synapses would be more active retete o 1

" A
(/ neurons would generate action potentials spontaneously
' @ less neurotransmitter would be released in response to an action potential -
D
E

depolarizing events would occur more frequently at the postsynaptic membrane
potassium channels would fail to open

L e T

20. The auditory cortex is located in the Oy | 0
Az frontal lobe B parietal lobe @ temporal lobe - .
occipital lobe E. limbic lobe

Damage to the pyramidal cells of the cortex that lead to the corticospinal tract would directly affect
P understand written words : :
) perceive pain‘
performance of voluntary motor activity

hearing
both A and C

22. The all-or-none principle states that

. all stimuli will produce identical action potentials
B:) all stimuli great enough to bring the membrane to threshold will produce identical action potentials ~—
D.
E.

the greater the magnitude of the stimuli, the greater the intensity of the action potential
only sensory stimuli can activate action potentials
only motor stimuli can activate action potentials

23, Select the statement that is most correct: '

Ganglia are collections of neuron cell-bodies in the CNS that are associated with efferent fibers.

Efferent ganglia can be associated with the autonomic system. ™

B E The dorsal root ganglion is a motor only structure.

The cell bodies of afferent ganglia are located in the spinal cord.

24. Sympathetic fibers leave the spinal cord in the:

Craniosacral regions, and the postganglionic fibers secrete norepinephrine.
Thoracolumbar region and the post ganglionic fibers secrete acetylcholine.
Craniosacral region and the postganglionic fibers secrete acetylcholine.
Thoracolumbar region and the post ganglionic fibers secrete norepinephrine.

Gr ey

Ly oy gy

Rapid anterograde transport of a neurotropic substance in a sensory nerve from the hand to the cell body (a
L@)t_‘ancE'Of 40 ¢m) will take how long?

A.. 1 hour B. 2 days ' X%/ 3 weeks
}12.//’ 4 months L~ 6months
26. When two or more graded potentials arrive at the trigger zone of a neuron’s axon, their effects are additive and
5 .

SP&L}\‘ a § occurs.

ot en

Dr. Bernard - Human Physiology Exam 2 - Spring 2004 — Page 3 of 6



Short Answer Questions
- Please answer these questions briefly. Label diagrams correctly, with lines pointing to

the proper structures. Partial credit will be given where appropriate. Write legibly!!
You can use the back of the last page to continue any question. Number them, please!! .

217. Define neurotransmitter. What are the different classes of neurotransmitter. Name two (2) from each class,
(10 points) '

4 A Newvp henspu her 1e oo subdance g comn
elicit fhe sarne phisio fogical vent ey e
s relemsed. T ohonld be veleasdd b fe Pt -
Lpnaphic npgy e E adle b finte podaya e newo
The newvo vn V%m shoed [ 6o alde 4o be blocled

e ° cbotst e LA Acetylohobioe - Fr ot i sute clos

>> @ hawe acils — GAba  glycing, gl

;@ A—/mvt@ ad demed Catecholdconiimes CME/]? 4 ey

LAl ) sefodonin & Wekomang TP

L 8 Polypephives = €0l Endorpiins, Bndyinnin
By Purones — Aelf/r\os/{n,ée/ - AT o

eady state “resiing” membrane potential? (5 points) R 14 v

28. What forces maintain a steady

‘ . : o ke
//@ A concen botien arodient Lo Gonn (et Ut
S0 ,

r/:/) «/[) \ f
7~ "

\“/@ The mew(b}tw, P&MM\@L{H_}J o fnose
T e

R . ".\"'T. l
29. If the intracellular concentration foxﬁoubled, what would the Nernst potential for sodium be? (5

30+

L r

: » \l.oZ

Fion= bOtloq Lok~ 00 loq [ skm] " .
A BT T el 2|05 Hm \

_/ V | . V/ |

e —
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A drug that blocks ATPase is introduced into an experimental neuron preparation. The neuron is then
repeatedly stimulated, and recordings are made of the response. What effects would you expect to observe

and why? (5 points)

Gl el [i’f\ i’/t/l/\/m\ would 4 ot ke
/’//-;v \ QW -+ | Q@%LP/{WA@L covNE %D
~ U e ety e baane bt el

30.

- ol oA lvx/ pev o Lo 2o | one s
Fpod— Mot [L T ATPabe per rof it VST
b b petrnied, so wvengeatf
31. NAME the cranial nerves that a@d NAME those at are mivolved)’7 wﬁh eye movement (1 0 Gi;
. points) S = o4
o) A
3. : Sensory W | ¢
,,,,, \5);}\ - ® C)JLQ&U%@«;( CCN J) z @C clo po tev (CN >

T M, oY e ¢ N N
e @0+ Qg D P @M cenx (I
=MLY @\/ﬂejﬁbu\o (@N \{1 [ ]B Tyor f 21

Onelilean

Lsen
M 1\ . '
/-i 'W;.y _Jyts ool o chedhiess
) —,W -~ ¥ B
L/' R ALY
32. How is the action of neurotransmitters terminated? (3 points) .
pr e brolien

N eoir o vano o Heve o el

@ Q,OV\)Y\/ LNMMV\P/QQ MNE 1s bfio ke dowan b/fj Ao
Wﬁ\ﬁ/}/& Cawn bl reepeded ~(f-9f ULE onaga

33. List four (4 dlfferent types of glial cells, and briefly explain the role of each. (10 points)
QAL < p e Pl b il

b(/(ui”o m’l\cﬂﬂu A L NS ey Luu; o
Bt
w 4 Lf’ W N e, \/‘OV\Ji.

€3 O\ONM\MMé ({’,\\5 = OAL e g oo nplen g, e B
i eV AD

\\Q “B‘«SWWYV‘ = TTwey Supply o nuhiends bedg,, | Indrecal
Tug
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,4 " Describe the path sound must takes to reach the inner ear. (7 points)
Tl & AN A %A/L@; dorec B e gound pones
M e Lok W Lok i pasthkes fng
&W{)L\Q\JNC/ g o § dnen cotied W—”@“
/WL%Q/V\/Q WQU% ") VVLQALM J?M

mwm ym gjrm@/ {\}

SN B Lo Wit nelp m&m Dua*? o vy

35. Trace the path of cerebrospmal fluid from its point of production until it is reabsorbed into the blood. (5 w

points)

\ T Qhowdﬂm mﬁ Jve CCP (¢ intine
Q‘ l/\DYOYQ[ zﬂ//xa o o b \/g_o//\hﬂ(/é*ﬁ% ﬁ«g}/
 (eae At ceatadt woctwe g blood How

PR “W‘”Ld/}”w ey ot veiyoly
WM ey Jlvenladed Hisuugh e Lads i

How is grey matg‘er d1f23rent from white matter? (5 points) C_u N\_eg & ,,U(»—eﬁ +

2{’1@/\1 V\J\,Ot,i:{”e)/b LO/\HL»L\/D& Q[f/,ll(ﬂ}bpl-ﬁg % &/?(6‘/\ *{:Eatgﬁ

Qum/%

o

Wl e thens éuu% 9/\,&{\{4\/\*@/‘% myehmdre,&
el me avons
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Each of the numbered items or incomplete statements in this section js follov
by answers or completions of the statement, Select the ONE lettered RANSWer
completion that is BEST in each,case and wyite your selection in the Ity sy

de the question. Each muit ple choice question is worth 2 points. YOU D
NOT HAVE TO ATTEMPT ALL THE QUESTIONS TO EARN 150 POIN

1V In what way does the interiqr surface of the cell membrane of a resting (non-conducting) neuron differ fr
the external environment? The interior is: +

e o L . Na ANa™ 1
N : positively charged and contains less sodjum FIEBC . S8 25
I \\ @ negatively charged and contains less sodium " Tkt L L QT st
[ @ negatively charged and contains more sodium W
N\ positively charged and contains more sodjum N
{2) 2.v  Which statements apply to the parasympathetic division of the nervous system?
—A. It is dominant during “resting and digesting.”
L "B. . -Its ganglia are nearby, within or on their tArget Organ i i ot e h o )]\
B O C.  Epinephrine is the primary neurotransmitter of the parasympathetic division. 5/9‘ g Sl
¥ ® AmdB R Aate, Beothact
E.  ABandC i [/g,ﬂ;g/y, b

2 3. If a neuron were experimentally placed in conditions where intracellular potassium were depleted, which «
the following is a logical consequence? C

1. The neuron would hyperpolarize, 7324

2. There would be a reduction in the membrane potential: - wer b rave.
3. The neuron would spontanesously “fire.”
P\ A)  1only
B 2 only
L 3only
D. 1and3

4 4+"  The spinal cord has grey matter on the:
o : outside, white matter on the inside, and a dorsal motor root
' ;/j @ inside, white matter on the outside, mnd a ventra] motor root”
(& C inside, white matier on the outside, and a dorsal motor root
P outside, white matter on the inside, &nd a ventral motor root

'§°5.v"  The brainstem cansists of the:

cerebrum, pons, ﬁxidbrain, and medulla
N é} midbrain, medulla, and pons
( (i;’/ . pons, medulla, cerebeilum, and midbrain
e D. midbrain only

/N

%E%‘fy diencephalon, midbrain and medulla

b 6./ The ion needed to initiate the release of acetydcholine into the synaptic cleft is:

. A sodium B. potassium @ calcium
L D.  chioride . E.  HCO* .-
- 17« Onwhich lobe would one expect o find the primary sensary cortex?
/\] : A. Fromal (B Parietal C. Occipital D Twemporal.

8.¥,.  Sensery receptors that monitar the position of jaings are called; ok

: . - i ; e ; o LBNSHA
~ 2 neciceptors EP._.-\;.Q,-»,{# [igh daantdated R, barorecgﬂgr_&, comant L. chfzmorecci;ptor%
i 4 . L0 {59 T s : e T e i e 24

/0 (@ iproprioceptors - Y E. thermorecepiory 2 id el b,
in o BAVRABD ] Beeliy pethon ; byad q
'V? s space, o ) el Lemadbi ’ /,'L‘ b
\'v"j '--=-i:1.1.;, prt e Ko andh Shay Hraiin

> o , T,
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v~ The outermost connective tissue covering of spinal nerves is the: =
A. endoneurium B. endomysium C. perineurium @

o q
E . ?&LU\{] { (‘ Bl . ]
9410} " iAnIPSPig associated with; .o

L \ a change iq soglium ion permeability. pery
: ﬁ shyperpolarization '

opening of voltage-gated channels
D. lowering the threshold for an action potential to occur

B T R O o

Lo | ]_/ In the autonomic nervous system:
A. The sympathetic division is composed of short preganglionic and long postganglionic fibers,

B, The parasympathetic division is cemposed of shert preganglionic and long postganglionic fibers.
P\ C. The pre and psotganglionic fibers are of equal length in the sympathetic and parasympathetic
divisions. :
- D. The pre and postganglionic fibers are of equal length in the sympathetic division only,

TSIV I the Gell membrane were suddenly to'becsie perieable't5 sodiii iohs for a brisf Hio
KT The cell would be hyperpolarized. o
: The cell would lose positive charges.

P
* 9 / Z. The internal concentration of Na* weuld decrease appreciably.
”' The membrane potential would become less negative,

(313~ A second nerve impulse cannot be generated until: - -

Y

epineuriom

—2 A. The membrane potential has been reestablished.
BT The Na ions have been pumped back into the ceil.
P\ C—~  The K ions have been pumped back cut of the cell. Fi5
D. All of the above are correct. o .
Soweate AN = Carg
(1914~ Which of these effectors is NOT directly controlied by the autonomic nervous system? S
AT smooth muscle B.  cardiac muscle %4
L/ /7(3. skeletal muscle BT most glands
i415.+ - Thedifference between electronic and saltatory condvction is that:
A, Saltatory conduction requires the presence of myelin.
B. During electronic conduction only subthreshold depolarizations are conducted.
P\ C.  Saltatory conduction is a graded event.
D In electronic conduction the amplitude of the signal gets smaller,
E Saltatory conduction only occurs near the cell body:
Match each with its .funclion {Qur:stions I6to 17): {;&g %é’@é’zzbm
A Action potential . .}
B. Depolarization '
€. Absolute refractory period
D. Repolarization
E. Relative refractory period 5
T B
U7 16 6. The interior of the cell becomes less negative due to'an influx of sodiurn ions.
R )
v ‘],.’2"."/ The specific period during which potassium ioas diffase aut of the neuron due to & chunge in membrane
’ é , ' perneability.
113.Y Branches that somatimes occur along the length of an axon are called:
~ AL teleodendrin B. gynaptic knoh: v collaterals
’ B hiliock £ synapse
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2% '_.-- o ,22 24'\/

7N

19 20,\/ Major centers concerned with aufonomic control of b

a nonmyelinated fiber 20 microns in diameter
a.myelinated fiber 2 microns in.diameter..
a nonmyelinated fiber 2 microns in diameter
a nonmyelinated fiber 25 cm long

activities are located in the

. i
aA i
AN

D.

P:
C.

& s aresaltrorenones st

~ diencephalon E. cerebellum

2021~ Graded potentials
/AL/

produce an effect that increases with distance from the point of stimulation
produce an effect that spreads actively across the membrane surface
may involve either depolarization or hyperpolarization < -

bR

PO

_,E.,,___d_immsue-mpd&dzmigg o

.

e &

E.

22.v"  The larger the receptive field, the:

larger the stimulus needed to stimulate a sensory receptor

fewer sensory receptors there are
harder it is to discriminate the exact point of stimulation

larger the area of the somatosensory cortex in the brain thaxtdﬂs{ith the area - *

closer together the receptor cells

The subdural space (

Dr. Berpard - Human Physiology Exum 2 - arip. Py
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medulla oblongata B. pons C.

AL

reathing, biood pressure, heart rate, and digestive

mesencephalon

A. . separates the arachnoid mater from the pia mater T T -
B. separates the pia mater from the dura mater ' Q\ o
C. separates the dura mater from the brain , U
@ contains cerebrospinal fluid - Frach
E. is between the vertebrae and the dura mater
If the venrral root of a spinal nerve were cut, what wouid be the result in the tissue oF région that nerve
supplies?
A, complete loss of sensation
- B. a complete loss of voluntary movement
C. loss of neither sensation nor movement but only autor -mic contro!
D. a complete loss of sensation and movement
The role of acetylcholinesterase is to:
A, act as a transmitting agent
B. amplify or enhance the effect of ACh R
-G, destroy ACh a brief period aftér its release’by the axonal eridifigs = 27 b - -
D. Stimulate the production of acetylcholins
The suditory cortex is located in the “
A frontal lobe B. parieial loh= C. temporal lobe
O, occipital lobe E. limbic lobe
Seiect the statement that is most correct:
Al Ganglia are collections of neuron cell bodies in the CNS that are associated with efferent fibers.
1. Efferent ganglia can be asscciated with the autonomic Systere,
A The dorsal roos ganglion is a motor or v structure.
‘ The cell bodies of afferent ganglia are .scated in th 5pin-
///

s



el

Damage to the pyramidal cells of the cortex that lead to the con.ico'sﬁinzil tract would directly affect

’ - A.  understand written words braw 5Hn —= Lot
B perceive pain
gl '-'c'.f@“perfonﬁan’ée'ofuvolun-tmy-'motor aCLVIty - rooge G A
P hearing

E. both Aand C

2729, v~ Theall-or-none principle states that
AT all stimuli will produce identical action potentials
- all stimuli great enough to bring the membrane to threshold will produce identical action potentials
L@ _C- the greater the magnitude of the stimuli, the greater the intensity of the action potential
only sensory stimuli can activate action potentials
" only motor stimuli can activate action potlentials

LN N
gk

2% 30.~~" Sympathetic fibers leave the spinal cord in the: . S
A. Craniosacral regions, and the postganglionic fibers secrete norepinephrine.

o ' B.""“IThoracolumbat region and the post ganglionic fibers secrete acetylcholing. - - sww . . o
+ (7 . ioBacr; § the postganglionic fibers secrete acetylcholine. '
D. Thoracolumbar region and the post ganglionic fibers secrete norepimephrine.

29 31.v" In acondition known as hypocalcemia, the level of calcium ions in the bloodl and interstitial fluid is lower tha
normal, How would this condition affect the function of the nerveus systems”?

cholinergic synapses would be more active S e C&. \//

neurons would generate action potentials spontaneously

less neurotransmitter would be released in response to an action potential

depolarizing events would oceur more frequently at the postsynaptic membrane

potassium channels would fail to open

‘)

MU oWy

Match each with its function (Questions 32 to 35): .
This is a true statement only for the sympathetic division of the nervous system

This is a true statement only for the parasympathetic division of the mervous system
This is a true statement only for both of these divisions of the nervous system
This is'not true for either of these divisions of the nervous .systemn

SRR S

le. many exocrine glands, a. few gndocrine glands and some

> adipose tissue,  aademaams AR f;;,}mrdirwﬁt ctned T’u vn;ﬁﬂgf*:{ whi
174 i . - o ;o .
i21) 33,V Centains cholinergic neurons. 4ot 5‘7} n(ﬁr—ﬁﬂ(,ﬁh(, ar\y( P{{V"L%Lj}’r') f}»ﬁw—t%

> ACtl .
e .
a2y 34.v/ Pathways have a single neuron originating in the CNS and projecting its axom to the target tissne, Am,a,?ﬁ
S

30) 32.v" The targets include smooth muscle, cardiac musc

%} 35.% Al axons are myelinated. . oare.

AT e e e

36 The cranial nerves that are involved in controlling eye movements are: ¥ , I UL

o A. L 11, and 11i B. I, IV, and V1 C. IL 111, and [V
ol D. I and VI - E. Mland V-
37V Cegeral properties of sensory reception include all of the following EXCEPT: -
5 A stimislus antiface B. rzceptor C transducer
i D afizrent pathway S E. integrating center
iV ke special senses include ali of the following, EXCEPY:
o ‘4 pain =8 sight C. gustation
D, equilibrium E olfaction
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Rapid anterograde transport of a neurot

distance of 40 cm) wil] take how long?
,, L hour
"4 months "

2 days

If a somatic motor neuron fires an action potential, then ,

Y 6 mglsl..th&-g.;:::;.:;....:_;,-:\ FEORERRY

ropic substance in a sensory nerve from the hand to the cell body (a

C. 3 weeks

' /
Y1) o (oo
Ly . .

A. acetylcholine is released from the axon terminal
B. a skeletal muscle is triggered to contract i
: C. the response is always excratory G40 s
6 D. Aand B
E. A,BandC
]
Matcha each with its function ( Questions 41 10 43):
A Dura mater
B Pia mater
e Arachnoid
D. Subarachnmd space
E Ventricles
@ 41. The innermost layer of th meninggs, delicate, contains many blood vessels.
4 Arey
42 Normally, the cerebrospmal fluid flows freely from the ventricle, then into the
<) Subardchneyd Spell :
- 43. The weblike, spidery nnddle meningeal layer.
L/ ﬂl i/] ﬂp
13%) 44 v~ Which of the following is a change that may be caused by & hormona! stimufus?
A. a change in the membrane potential
B. ‘the stimulation of genetic even resulting in protein synthesis
X 'V - C. an increase in enzymstic activity
D. All of the above
/.\‘_(-37)15 Rcccptors on postganghomc neurons of the sympathetic nervous systems are? C
//1‘7/, ) A, muscarinic B. - nicotinic C. Both A and’
j D adrenergic E. acetylcholine
46 Sensory receptors that respond to changes in blood prebsurc are called:
/:,T - A. " nociceptors - B. .. baroreceptors C chemoreceptors
[ 32/ D. proprioceptors E."  thermoreceptors S
39) 47y Each of the following is a function: of the nervous system, EXCEPT:
A providing sensation of the internal and external environments
o B - .-integrating sensory information
Y C. coordinating voluntary and involuntary activities T .
= D. directing activities that continue for extended periods such as gre - and pregnancy
E. reguiating or controlling peripheral siructures and systems
ay, Ls*? 1“: an auton']o.bih: accident md injures her spingd cord. She he - legin her right hand and her
docuic teils ?}e;r that it is the result - “swelling in spinai covd. Which d is likely to be
cronpreysed?
. A the anterior gray horns
Lo i The gray commissure Cy .
2 a0 ascending tract 5 ni - A f iy
|23 a descending tract = f {\JML‘ -
I the gnterior white commes  ge

Gr. Bernard - Human bysiclogy Exam 2 - 8
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The following are the steps involved in a reflex arc

L. activation of a sensory neuron

‘2. activation of a motor neuaron
3. response by an effector T
4. arrival of a stimulus and activation of a receptor
3 information proccssmg
pe

The proper sequence of these steps is:
A 1,3,4,5,2
B. 4,53,1,2
@ @C) 41,523
D. 4,3,1,5,2
E- " 3,1,4,5,2

39 50. / When two or more graded potentials arrive at the trigger zone of a neuron’s axon, their effects are additive a
; .3.‘V,5uwtw\cx+lon occurs, .. R : . e e
/W’:,:V
el

-
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DIRECTIONS: Each of the numbered itemﬁg incomplete statements in this section is f
el A by answers or completions. ofithe statement. Select the ONE lettered answ

R j ~ completion that is BEST in fach case and write your selection in-tie left ma o

beside the question. Each multiple choice question is worth 2 points. YOU DG
= NOT HAVE TO ATTEMPT ALL THE QUESTIONS. TO EARN 100 POINTS

1. Membrane potential: U LE
Al refers to a separation of charges across the membrane or to a difference in the relative number of -+ and -
7D( charges in the ECF and ICF.
A is measured in units of milhivolts with the sign always designating the charge on the owtside
. AL 15 less at the equilibrium potential for K* than at resting membrane potential
D. cannot be measured easily .
E. All of these answers
2. At resting membrane potential: S ae
A. the membrane is more permeable to K than to Na*
—>B. the membrane is more permeable to Na* than to K*
C. CI is at its equilibrium potential

D. both A and C above
E. - Both B and C above

3. Which term below best describes an excitable tissne when a resting membrane potential is present?
—> A. polarized ' )
B. depolarized
C. hyperpolarized
D. repolarized
E. nonpolarized

4, The spinal cord bas grey matter on the:
outside, white matter on the inside, and a dorsal motor root

— B. inside, white matter on the outside, and a ventral motor root
A inside, white matter on the outside, and a dorsal motor root
D. outside, white matter on the inside, and a ventral motor root
5. The brainstem consists of the: .
A. cerebrum, pons, midbrain, and sedulla
—— B. midbram, medulla, and pons
[0 pons, medulla, cerebellum, and midbrain

D. midbrain only
E. diencephalon, midbrain and medulla

6. The ion needed to initiate the release of acetylcholine into the synaptic cleft is:
A sodium B. potassium C. @
D. chloride E. HCO* —
7. Which of the following statements concemning hormones is INCORRECT?
/A/’” A single endocrine gland may produce multiple hormones
A single target cell may be infleenced by more than one hoxmone
@ A single hormone can mfluence only one type of target cell
B Anendocrine organ may exert nonendocrine fiunctions in addition to secreting hormones
ET The same hormone may be secreted by more than one endocrine gland

8. Astrocytes:
/ v A induce formation of the blood-brain barrier
7 \ ; are mportant in the repair of brain mjuries and in neural scar formation
- C take up excess K* from the braim ECF '
G
9. Graded potentials:

physically support neurons
i are local changes in membrane potential that oceur in varymg degrees of magnitude
serve as short-distance signals
serve as long-distance signals
both A and B
both A and C

Dr. Bernard - Human Physiology Exam 2 - Spring 2006 — Page 1 of 6
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3,
4y
7

&

A
AN

11.

12

13.
14.
15.

16.

17.

19.

B

An IPSP is associated with:

, a change in sodium ion permeability
hyperpolarization .
C. opening of voltage-gated channels
D. lowering the threshold for an action potential to occur o
E. Al of these are correct answers: .

’,

On which lobe would one gxpect to find the primary sensory cortex?
A. Frontal @5 Panetal C. Occipital D. Tempora.l.

A second nerve impulse cannot be generated until:
@ the membrane potential has been reestablished

i the Na ions have been pumped back into the cell
C. the K ions have been pumped back out of the cell
D. All of the above are correct..

ormones are classified into the following types:
& amines, peptides, and steroids

B amines, steroids and phospholipids
amunes, free fatty acids, and peptides
free fatty acids, peptides, and steroids
amines, phospholipids, and steroids

/

Hoo

e difference between electronic and saltatory conduction is that:
saltatory conduction requires the presence of myelin
duning electronic conduction only subthreshold depolarizations are conducted
saltatory conduction is a graded event
1n electronic conduction the amplitude of the signal gets smaller
saltatory conduction only occurs near the cell body

m o >

Which of the following statemnents concerning peptide hormones is INCORRECT?

. Peptides hormones are synthesized by the endoplasmic reticulum-Golgi complex system.
%} Peptides hormones circulate largely bound to plasma proteins.
% Peptides hormones bind to surface receptors of their target cells.

D. Peptides hormones exert their effect largely by means of second-méssenger systems.
E. Peptides hormones are released by exocytosis upon appropriate stimulation.

Graded potentials:
A. produce an effect that increases with distance from the paint of stimulation
% produce an effect that spreads actively across the membrane surface
% may mvolve either depolarization or hyperpolarization
: are all-or-none

The role of acetylcholinesterase is to-
A act as a transmutting agent
. amplfy or enhance the effect of ACh
destroy ACh a brief period afier its release by the axonal endings
stimulate the production of acetylcholine
. inhibit the release of acetylcholine

m .

>

a myelinated fiber 20 microns in diameter

@which of the following would the rate of impulse conduction be the greatest?
a nonmyelinated fiber 20 microns in diameter

C. a myehnated fiber 2 microns in diameter

D. a nonmyelinated fiber 2 microns in diameter

E. a nonmyehnated fiber 25 cm long

Somatomedins are released from the liver in response to:
. increased plasma growth hormone levels

) decreased plasma somatostatin levels
elevated levels of blood sugar

A
“/B. increased plasma somatostatin levels
C decreased plasma growth hormone levels
D.
E.

Dr. Bernard - Human Physiology Exam 2 - Spring 2006 — Page 2 of 6




26 The postenior pituitary:

20. During the rising phase of the action potential:

A. K’ permeability is-much greater than Na’ permeability / e e
"_B. .’ Na' permeability is.nuch greater than K* permeability / LT
C. K" permeability is the same as Na* permeability /
. D. .. Na efflux occurs » :
- ETTT Two of these ansWéTsare corfect. - -
Match each with its function (Questions 21 to 22):
A Action potential
B. Depolarization
C. Absolute refractory period
D. Repolarization
E. Relative refractory period
21 The interior of the cell becomes less negative due to an influx of sodium ions.
22 The specific period during which potassium ions diffuse out of the neuron due to a change 1n membrane
permeability.
| 2.3. Branches that sometimes occur along the 1éngtb of an axon are called: B}
A teleodendria B. synaptic knobs C. collaterals
D. hillock E. synapse

24. The subdural space

A. separates the arachnoid mater from the pia mater
B. separates the pia mater from the dura mater
C. separates the dura mater from the brain
D. contains cerebrospinal fluid
E. is between the vertebrae and the dura mater
25 If the ventral root of a spinal nerve were cut, what would be the result in the tissue or region that nerve supplies?

A complete loss of sensation

@) a complete loss of voluntary movement
C. loss of neither sensation nor movement but only autonoemic control
D. a complete loss of sensation and movement

—~A7"  is composed of nervous tissue ™ T
B stores anterior pituitary hormones, which are released into the blood upon hypothalarmic stimulation
(/ C ) synthesizes and secretes vasopressin and oxytocin

D Both A and C above are correct.

E. All of these are correct answers.
0 27. Select the statement that 1s most correct. - - '
A Ganglia are collections of neuron cell bodies in the CNS that are associated with effexent fibers.

//B’Tm Efferent ganglia are not associated with the autonomic system.
< /C/ The dorsal root ganglion is a motor only structure.
2= The cell bodies of afferent ganglia are located in the spinal cord.
@ D Ganglia exist outside the spinal cord. — s /
R o PO . ] J
28. In the process of negative feedback:
A TSH inhibits thyroid hormone secretion by the thyroid gland

e

B. thyroid hormone inhibits TSH secretion by the anterior pituitary
C. thyroid hormone directly inhibits further thyroid hormone secretion by the thyroid gland
D. TRH inhabits TSH secretion by the anterior pituitary
29, Myelinated axons conduct impulses much faster because:
r‘-‘":’“'j

the myelin insulates the axon

channels only have to open at the nodes

voltage is not lost through and along myelinated areas
of saltatory conduction

All of these answers are correct

Dr. Bernard - Human Physiology Exam 2 - Spring 2006 — Page 3 of 6




The all-or-none principle states that:

! A all stimuli will produce identical action potentials A

~BL all simuli great enough to bring the membrane t6.threshold will produce identical action potentials
C. the greater the magnitude of the stimuli, the greater the intensity of the action potential
D. only sensory stimuli can activate action potentials _ o
E. only miotor stimuli can activate action potentials )

31, In a condition known as hypocalcemia, the level of calcium ions in the blood and interstitial fluid is lower than

nomal. How would this condition affect the function of the nervous system? )
A. Cholinergic synapses would be more active. o
B.. Neurons would generate action potentials spontaneously.

ICY Less neurotransmutter would be released in response to an action potential.

'D. Depolarizing events would occur more frequently at the postsynaptic membrane.
E. Potassium channels would fail to open.

32. Which of the following nerve fibers will have the highest conduction velacity?
A an unmyelinated nerve fiber with conduction velocity = 0.35 m/sec
/B’ an unmyelinated nerve fiber smaller than the nerve fiber in A
-C a myelinated nerve fiber the same size as the nerve fiber m A

C/M\DJ; a myelinated fiber larger than the nerve fiber in A »
"E. - itisimpossible to determine with the information provided
33. The cranial nerves that are involved in comirelling eye movements are:
A 1,11, and I _B.. I, IV, and V1 C. 0,10, and TV
D. II'and VI E. I0 and V
34, Because of the preéenca of both activation and inactivation gates, voltage-gated Na* channels can-
. be closed but capable of opening <
B. Be activated e N

C. be closed and not c;pablc of opening”
Kﬁ) All of the above answers are correct.
E. None of these answers.

35. An IPSP is: L
AL produced by increased Na* permeability and K* permeability r
xBﬁ produced by increased K* permeability or increased CI permeability

< a depolarization of the postsynaptic cell
D. Both A and C
E. Both B and C

36. /Lf a somatic motor neuron fires an action potential, then . MV
AL acetylcholine is released from the axon terminal > T
B a skeletal muscle is tniggered to contract __. o S PR
oC the response is always excitatory L
D, AandB
7 E A, Band

37. Which statement regarding CSF production and flow is correct?
AT CSF is produced along the spinal cord "
B. CSF is produced by memngeal cells
//,ﬂ(%"i CSF enters the meningeal layer through the cerebral aqueduct
D CSF flows inferiorly along the dorsal subarachnoid space of the spinal cord

—E. CSF does not flow through the meningeal layers
38. Hormone secretion from the anterior pituttary gland is controlled:
—=7~A._ by hypophysiotropic hormones from the hypothalamus

B’ directly by neural innervation of anterior pituitary cells

7 : : . Ty

- C. by negative-feedback action of target-tissue hormones
D. Both A and C above
L. All of these answers
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39. Major centers concerned with antonomic control of breathing. blood pressure, heart rate, and dmstnze
22 Az medulla oblongata c- B ponge e e G mesmceph‘albﬁ“‘?\_

D. diencephalon - - E. cerebellum
40.  The specificity of hormones is due to: .

A. specialized hormone secretion

B. molecular rearrangement at the site of action _

C.. specific binding of hormones to plasma proteins

<D ) specialization of target-cell receptors
E. mactivation of hormones by the kidneys

41. Which of the following is a change that may be caused by a hormonal stimmns'?
A a change in the membrane potential '
B. the stimulation of genetic even resulting in protein synthesis
C. an increase i enzymatic activity :
D mitosis B
( E\ All of the above
42. . Each of the following is a function of the nervous system; EXCEPT:
A providing sensation of the internal and extemnal environments e
~ B integrating sensory information /
B coordinating voluntary and imvoluntary activities - o
= D. directing activities that continue for extended periods such-as‘growth ‘dv-pr'égnang,%
/E( regulating or controlling peripheral structures and Systems e e

43, Which of the following represent long-loop negative feedback in the CRH-ACTH-cortisol system?
cortisol inhibits CRH secretion

CRH inhibits ACTH secretion

ACTH hibits CRH secretion

ACTH inhibits cortisol secretion

CRH inhibits cortisol secretion

moow>

Match each with its fanction (Questions 44 to 45):
- Al Dura mater B. Pia mater
C. Arachnoid D. Subarachnoid space

E. Ventricles TR

44. ' The innermost layer of the meninges, delicate, contains many blood vessels. f ( “C/( ‘

45. The weblike, spidery middle meningeal layer. _ A e é\

v e

-r

46. Interneurons: -
'Afj W@,{;\e\nﬁd nervmm —
é; . carry only sensory impuilsgs T i
—€~ camy only motor impulses
D7 only connect motor neurons 1o other motor neurons
~E are found between neurons and their effectors -

47. How does blocking the ability for retrograde flow m an axon affect the activity of a neuron?
A The neuron is unable to produce neurotransmitters.
—B "The neuron is unable to produce action potentials.
C. The soma is unable to export products to the synaptic knobs.
CXI;D - The soma is unable to respond to changes in the distal end of the nenron..
= The neuron is unablé to depolarize when stimulated. _

48. Each peripheral nerve provides mnervation to speciﬁc structures
A motor__, B. Sensory C. tactile
D Aandlor B E. BandorC
49. A/B-T/F Aldosterone 15 a mineralocorticoid produced in the adrenal gland and the most abundant. F’

50. A/B-T/F . ACTH, FSH, and ADH are sccreted by the adenohypophysis. .-
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14 ~ Short Answer Questions .

7please answer these questions briefly. Label diagrams correctly, with lines' pointing to
“the proper structures. Partial credit will be given where appropriate. Write legibly!!
/" You can use the back of the last page to continue any question. Number them, please!l-..... ~---... - .

4 51 List the anatomic and functional categories of neurons. (5 points) ’

Anatomic Functional

\ N L"‘u a B ' .
Domaire Sensoly neurets %klpg" o moetd( {eteadt)
docoe e rptoe  newoee

(" ’ !
v Jevan 20 4y

<, . . - N
; , , B AR ISHIN - 5
vs_.f}w/,..,k Gk ~ oDLN ((nffee nq )

Thnkec medtal nesai

¢

52. Case Study -~ 1 (8 points) :
An 18-year-old woman was well until 3 years ago, when she suddenly lost sight in her right eye. Her
vision then gradually improved. Then 2 years ago, she developed a hearing loss in her right ear lasting 3
weeks. A month later, she experienced numbness and tingling in her right leg, which improved over 2
weeks. A neurological examination revealed no significant abnormalities. However, 2 months later, she
developed blurred vision and on examination, had weakness of the adductor muscles of the left eye and
nystagmus. Some 6 months ago she became weak in the left leg. Currently, she is experiencing normal
eye movements but a left-sided weakness, a left-sided facial weakness, and hyperactive phasic stretch
reflexes in the left arm and leg; Babinski’s sign was elicited on the left. The results of blood and spinal
fluid chemical analysis were normal. T

Which nervous system cell type is most likely to be affected in this patient? C"Y”(C U QUi owlref,
astrocyte B. motor neuron C. oligodendnite
pyramidal cell E. Schwann cell —

Explain your answer to the above.

What 1s the basic defect caused by disrupted function of this cell type?
L/(%/ abnormal axonal transport
) blockade or slowed conduction velocity of axons

tf chromatolysis
D. failure of synaptic transmission
E. degeneration
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