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

L

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.

The ciliary muscle helps io:

= o @y

control the amount of light reaching the retina
control the shape of the lens

control the production of aqueous humor
move the eyeball

None of the above is correct.

The vitreous chamber of the eye:

A.
@)
C.
D.
E.

contains the lens .~

helps to stabilize it and gives physical support to the retina””
is located between the lens and the iris

contains blood vessels that nourish the retina,”

All of the above

Which of the following is NOT a function of smooth muscle tissue?

m oo »

altering the diameter of the respiratory passageways,,
elevating hairs on the arm

forcing blood from the heart into the major arteries”
moving food materials along the digestive tract /
forcing urine out of the urinary tract)/

The lacrimal apparatus:

SIS)IoRIS

is a system of glands and ducts

keeps the cornea moist with continuous tear flow

Is innervated by sympathetic neurons from cranial nerve VII
Aand B

All of the above are correct.

* Information about sound must through each of these areas of the brain. Put them in the correct order.

1. thalamus 2. medulla 3. auditory cortex of cerebrum 4. midbrain
A 1,2,3,4 "L B 2,1,4,3 g @ 2,4,1,3
D. 3,2,1,4 E. 3,4,1

Tonic receptors:

A
B.

)

are slowly adapting receptors i
fire rapidly when first activated, then slow and stop firing even with a continuing stimulus %
are activated by parameters that must be conhnuously monitored by the body/
are proprioreceptors, for example
A,C,and D ft
| \

During the cardiac cycle, . {
A. the p wave of the ECG occurs between the first and second heart, sounds # «/ /ﬁ \"'z._
«B) the QRS complex of the EKG precedes the increase in ventricular pressure A fc\*
C. the third heart sound occurs during atrial systole E -
D. the second heart sound coincides with the QRS complex of the ECG O
E. the greatest increase in ventricular pressure occurs during the ejection phase
Vibrations received the ear are amplified by the action of the:
A. cochlea bones of the middle ear C. oval window
D. round window L. tympanic membrane '
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10.

11.

13.

14.

15.

16.

The purpose of transverse tubules is to:

ensure é’sﬁﬁply of Ca** ions through the muscle fiber

rapidly conduct the action potentials to the interior of the muscle fiber

ensure a supply of glycogen throughout the muscle sarcoplasm

conduct the ATP molecules out of the mitochondria throughout the sarcoplasm
All of these statements are true.

= o 0@

In cardiac muscle:
A calcium ions are not released from the sarcoplasmic reticulum
B calcium ions do not bind to troponin molecules
C. calcium ions play no role in the process of contraction
D some of the calcium ion required for contraction comes from outside of the cell
E calcium ion plays an important role in repolarizing the membrane after the depolarization phase

In circulating from the brain to the arm, a drop of blood would NOT have to pass through which of the

following structures?
A. left atrium B. aorta @ inferior vena cava
D.. pulmonary vein E. superior vena cava

‘The I band contains:

A. thick filaments @ thin filaments
C. an area of overlapping filaments D. All of the above are correct.
E. None of the above is correct. T o

The plateau phase of the cardiac muscle action potential is due to:
A. the movement of fewer sodium ions across the cell membrane
@ the calcium channels remaining open longer than the sodium channels
C. = the increased membrane permeability to potassium
D a decrease in the amount of calcium diffusing across the membrane
E © an Increased membrane permeability to sodium jons

Ca® is important in the contraction of smooth muscle. Which of the following is NOT true about smooth
muscle contraction?
CA. Ca®" enters the cytosol from the sarcoplasmic 1etlculum
. Ca® binds to calmodulin. v
@ Contraction is nnmedlately triggered by calmodulin binding.
. MLCK (myosin light chain kinase) forms a complex to activate myosin.~
E. When MLCK activates myosin, ATPase activity is high and crossbridge formation is active.>’

An important difference between single-unit and multiunit smooth muscle is:
A. the ability of single-unit fibers to change into multiunit fibers when advantageous.
longer actin and myosin filaments in multiunit smooth muscle, which allow coordination of

B
contraction
@ numerous gap junctions in single-unit muscle, which allow many cells to work together as a sheet

closely controlled individual fibers in single-unit smooth muscle to allow fine control and graded
contractions by selective activation

E. All of the above are correct.

The ossicles connect the:

A. cochlea to the oval window

B. tympanic membrane to the round window
C. oval window to the round window

Q\. cochlea to the tympanic membrane
(E) tympanic membrane to the oval window
N
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17. A viral infection involving the vestibular nuclei may result in: -
A. loss of hearing 7B loss ofsi ght @ a sense of dizziness
D. local paralysis \ E. high blood pressure (ﬁ"/
18. The structure that separates the cochlear duct from the tympanic duct is the:
A. tectorial membrane @W basilar membrane
C. membranous labyrinth D. bony labyrinth
E. stapedius
19. During the isovolumic phase of ventricular systole,
A. the atria contract
@ the atrioventricular valves and semilunar valves are closed
T blood is ejected into the great vessels
D the ventricles are relaxing
E the ventricles are filling with blood
20. The loudness or intensity of a sound wave is related to its:
N amplitude B. frequency C. duration
/D. decibels E. pitch
21. Which description is NOT correctly matched to the tissue?

skeletal muscle — controls voluntary body movements -
cardiac muscle — classified as striated muscle.

cardiac muscle — found ONLY in the heart.

skeletal muscle — always attached to bones *

smooth muscle — the primary muscle of internal organs S

(G0 w >

the myosin head detaches from actin

the myosin head initjates binding with actin
the myosin head tightens its bond to actin
AP does not bind to the myosin head

22. és ATP bmds to the myosin head at the begummo of a muscle contraction cycle,

7A)

B.

C.

D.
E. .None of these complete the statement correctly.

23. The first heart sound is heard when:
A. . the AV valves open @ the AV valves close
C. the semilunar valves close D. the atria contract
E. blood enters the aorta
24. Which event happensatthiestart of a-cardiactycle? — S

A. Blood is ejected from the atrium.’
B. The SA node fires.
C Ventricular systole occurs.

The P wave develops.

Atrial systole occurs.

25. If the EDV is 140 mL, which other values are most likely to occur in a healthy, normal person?

A. The ESV could be 70 mL and the SV could be 70 mL.

B. The ESV could be 190 mL and the SV,_could be 50 mL.

C. The ESV could be 50 mL and the SV could be 90 mL. L

D. Aand B - H
@(J Aand C
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26.

28.

29.

32.

33.

Put these phases of the cardiac cycle in the correct order.

1. opening of the semilunar valves

isovolumetric contraction o 7 L Y
atrial systole begins -/

closure of the AV valves

ventricular filling is complete

ventricular systole beging

ventricular relaxation

ventricular ejection

s W
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The intensity of a stimulus can be determined by:

A,

@

population coding ‘B. labeled line coding C. frequency coding
Aand C E. All of the above.

Excitation-contraction coupling refers to

£ WU

=9 0w

the arrival of acetylcholine at the neuromuscular junction due to its exocytosis from the axon terminal

acetylcholine opening ion channels
the chemical and electrical events that trigger the mechanical events in a muscle fiber
the enzymatic removal of acetylcholine from the synapse which can then allow relaxation to occur

BandD

hich of the following are involved directly in the systemic circulation?

superior vena cava, right atrium, and left ventricle.

right ventricle, pulmonary artery, and left atrium. A s LA
left veniricle, pulmonary artery, and inferior vena cava RN // Y SNE
right atrium, right ventricle, and left ventricle N N -

inferior vena cava, pulmonary vein, pulmonary artery . -

The thick, gel-like fluid that helps support the structure of the eyeball is the:

D.

vitreous humor B. aqueous humor C. ora serrata
perilymph E. ortholymph

At the conclusion of the power stroke,

Booss

inorganic phosphate has been released from the myosin -
actin has been moved toward the M line

ADP is released from the myosin head <~

the myosin head is tightly bound to actin -

All of the above are correct.

Displacement of stereocilia toward the kinocilium of a hair cell:

B.
C.
D.

E

produces a depolarization of the membrane

produces a hyperpolarization of the membrane
decreases the membrane permeability to sodium ions
increases the membrane permeability to potassium ions
does not affect the transmembrane potential of the cell

The receptors in the inner ear are the:

A.
D.

utricles B. saccules @ hair cells
B

supporting cells =8 ampullae
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34

35.

36.

37.

38.

39.

40,

41.

42.

a4

Transduction involves
a stimulus altering the permeability of a receptor membrane
changes in the transmembrane potential of the sensory receplor-
production of a receptor potential
generation of an action potential that can be processed and interpreted by the CNS

A.
B.
C.
D.
@ All of the above

The two-point discrimination test:

A 1s used to determine clarity of vision

B provides information about olfactory receptors
C

O provides a detailed map for sensory receptors

D. is used to test for hearing disorders
E. monitors the activity of taste buds

Which of the following statements is true about titin?
Titin returns stretched muscle to-their resting length.
Titin stabilizes the position of the contractile filaments.
Titin is helped by actin,

A.
B.

- C.

@ A and B are correct.
E.

All of the above are correct.

The flattening of the action potentials of myocardial contractile cells, called the plateau phase, is due to a

combination of K permeability and Ca* permeability.

A. increasing, increasing B. decreasing, decreasing
C. increasing, decreasing @ decreasing, increasing
E. - cannot be determined

Fast pain, usually described as sharp and localized, is carried by: “ |

A large, unmyelinated C fibers

® small, myelinated A-delta fibers.
C. small, unmyelinated C fibers ;
D. large myelinated A-beta fibers ;
E. None of the above. !

Central fatigue

include feeling tired

may precede physiological muscle fatigue
may be related to changes in the brain related to changes in the pH of the blood
Aand B

ABandC - v

o >

SISy

Sensations of gravity and linear acceleration are registered in the:

A. semicircular canals B. cochlea @ saccule and utricle
D. ossicles E. organ of Corti

The _ of a sensory receptor may be irregular in shape and overlap with those of neighboring receptors.
The size of this area determines the sensitivity to a stimulus.

A. discriminatory area B. spatial field C. somatic esthetic
@ receptive field E. .. None of the above

The force generated by g single muscle fiber:
A is always the same
can be increased by increasing the frequency of action potentials

B
. C. can be increased due to swmrnation
@ Band C E. All of the above are correct
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43. Which statement best describes arteries?
A All carry oxygenated blood to the heart.
B. All contain valves to prevent the back-flow of blood.
@ All carry blood away from the heart.
D. Only large arteries are lined with endothelium.
E. All are larger than veins.

44. What structures monitor vertical movements?
A. cristae and the semicircular canals
@ maculae of the saccule
C. maculae of the utricle
D Band C
E All of the above

45. Light passes through the following structures in which order?
vitreous humor, cornea, lens, aqueous humor

cornea, aqueous humor, lens, vitreous humor -
cornea, vitreous humor, lens, aqueous humor
aqueous humor, cornea, lens, vitreous humor
vitreous humor, lens, aqueous humor, cornea

m o ol@

Short Answer Questions
Please answer these questions briefly. Label diagrams correctly, with lines pomtmﬂr 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!!

46. Trace the path of light from the time it is converted to an action potential until it is perceived. (5 points)
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47. Discuss pain modulation as it relates to the gate control theory. (5 points)
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Describe the different types of smooth muscle. (5 points)
(D Revips to:ﬁcﬂs&d — U Gl pﬂﬂ/ﬁp_av
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48,

This drug is used as a “muscle relaxer.”

49. A certain drug is known to block monovalent cation channels.

Would it affect both smooth and skeletal muscle, or only skeletal muscles? Defend yom answer. (5 points)
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s0.  Please answer only ONE of the following (A OR'B). Circle the one you are
answering. (5 points)

A Your physiology professor has 5 liters of blood distributed between his pulmonary and systelmc
circuits. Assume 20% of the blood is in his lungs at any moment. If his cardiac output is 5 L/min,
how long will it take a drop of blood to flow from his right ventricle to his left ventricle? Show your
calculations for full points.

OR
B. Explain how Ca®* levels inside myocardial cells are altered. ( \E\‘a {4-1 \> '
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DIRECTIONS: Each of the numbered items or incomplete statements in this section is followed
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.

O
1. The lacrimal apparatus: %
A. is a system of glands and ducts ' T
~> B. keeps the cormea moist with continuous tear flow T
A7 iginnervated by s l]ll_p_a_ﬂ]_@_l\lg neurons from cranial nerve VII A
D A and B Focra |
E All of the above are correct. : o
2. The flattening of the action potentials of myocar dial contractile cells, called the plateau phase, is due to a
combination of «Aé AE€ET K permeability and fne - Ca® permeability.
/{ Increasing, increasing ’ B decreasing, gecreasnmg
o increasing, decreasing @“— decreasing, increasmg 2
E. cannot be determined
3. What structures monitor vertical movements? U _ H
A. _cristae and the semicircular canals 7\
=B aculae o IRE Sacoulen ¢ v
C. maculae of the utricle '
D. BandC
E All of the above
4. Which of the following is NOT a function of smooth muscle tissue?
A. altering the diameter of the respiratory passageways
B. elevating hans on the arm e,
T diemg biood from the heart into the major ar tene’s*"“*;
D. moving food Taterials along the digestive fract
E. forcing urine out of the urinary tract
5. The force generated by a single muscle fiber:
A. . is always the same
~» B. can be increased by increasing the frequency of action potentials
2 C, .. can be increased due to summation
D. “_E and C
E. All of the above are correct
6. During the isovolumicephase of ventrjc{li_anx_‘msj}_st“aléj am’m& 1 st o
o «pf: the atria contract
f.i"ié B. &h‘} he atrioventricular valves and semilunar valves are closed
v/%"'"” blood is r—nra(‘ipr] into the great vessels
A3 the ventncles are relaxing
LB the ventricles are filling with blood
7. Ca’ is important in the contiaction of smooth muscle. Which of the following 1s NOT true about smooth
muscle contraction?
AT Ca’ enters the cytosol from the sarcoflasmic reticulum.
: Ca* binds to calmodulin.
é Contraction is immediately triggered by calmodulin binding.
D. MLCK (myosin light chain kinase) forms a complex to activate myosin.
E. When MLCK activates myosin, ATPase activity is high and crossbridge formation is active.
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produces a depolarization of the membrane

B. produces a hyperpolarization of the membrane

C. decreases the membrane permeability to sodium ions

D. increases the membrane permeability to potassium ions

E. does not affect the transmembrane potential of the cell
9. Excitation-contraction coupling refers to

the arrival of acetylcholine at the neuromuscular junction due to its exocytosis from the axon terminal

A
B. acetylcholine opening ion channels
@ the chemical and electrical events that trigger the mechanical events in a muscle fiber
s the enzymatic removal of acetylcholine from the synapse which can then allow relaxation to occur
E

BandD
10.  Central fatigue
A, include feeling tired
—B. may precede physiological muscle fatigue
Corern., Ay be related to changes in the brain related to changes in the pH of the blood

/ﬁﬂﬁm Aand B”
(\'Eﬁ A,B;:Q

11. Which statement best describes arteries?
A. All carry oxygenated blood to the heart.
B. All contain valves to prevent the back-flow of blood.
@ All carry blood away from the heart.
; Only large arteries are lined with endothelium.
E. All are larger than veins.
12. The purpose of transverse tubules is to: - "»LW% . j N &,
A ensure a supply of Ca*" ions through the muscle fiber $(<
B, rapidly conduct the action potentials to the interior of the muscle fiber
C. ensure a supply of glycogen throughout the muscle sarcoplasm
/D./ conduct the ATP molecules out of the mitochondria throughout the sarcoplasm
E. All of these statements are true.
13. The plateau phase of the cardiac muscle action potential is due to:
Mﬁgﬁ.ﬁ@ the movement of fewer sodium ions across the cell membrane v ~
i‘:ﬂwgﬂﬂ the calcium channels remaining open longer than the sodium channels
k2 the increased membrane permeability to potassium
P prs a decrease in the amount of calcium diffusing across the membrane

/E‘f"“ an increased membrane permeability to sodium ions

14. Fast pain, usually described as sharp and localized, is carried by:
A. large, unmyelinated C fibers }{\ {u'"”)
Cﬂf“ﬁ“ ™ small, myelinated A-delta fibers i}

D
C. small, unmyelinated C fibers
D. large myelinated A-beta fibers
E. None of the above.

15. Sensations of gravity and linear acceleration are registered in the: J—
A. semicircular canals B. cochlea @ saccule and utricle
D. ossicles E. organ of Corta

ﬂw
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16.

18.

19.

22,

23.

As ATP binds to the myosin head at the beginning of a muscle contraction cycle,

the myosin head detaches from actin
) B the myosin head initiates binding with actin
e the myosin head tightens its bond to actin
D. ATP does not bind to the myosin head
E. None of these complete the statement correctly.
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
The ciliary muscle helps to:

control the amount of light reaching the retina

control the production of aqueous humor
move the eyeball :
None of the above is correct.

ﬂ control the shape of the lens
C.
D
E

f'the following are involved directly in the gystemic circulation?

2 D.___..areproprioreceptors, for example

If the EDV is 140 mL, which other values are most likely to occur in a healthy, normal person?

uperior vena cava, right atrium, and left ventricle. \/ =5 Aee J_
right ventricle, pulmonary artery, and left atrium. L A
/Q./ left ventricle, pulmonary artery, and inferior vena cava .
/Dt" right atrium, right ventricle, and left ventricle Bo ol y
/E/ inferior vena cava, pulmonary vein, pulmonary artery - ) A\ Lo o
; ’ z 'ﬁM\d\ C AV ¢}

The ossicles connect the: b&"(ﬁ

A cochlea to the oval window

B. tympal?lc membrane to the 1‘9u11d window T ~» Oya f

C. oval window to the round window Cj P

D. .. cochlea to the tympanic membrane A

i tympanic membrane to the oval window

The receptors in the inner ear are the: e 4

Al uiricles B. saccules . C hair cells

D. supporting cells E. ampullae o

Tonic receptors: )
7 A. are slowly adapting receptors

B. fire rapidly when first activated, then slow and stop firing even with a continuing stimulus
- C. are activated by parameters that must be continuously monitored by the body

A. The ESV could be 70 mL and the SV.could be 70 mL. ¥ o
SV =EPV-ESY

/B./ The ESV could be 190 mL and the SV could be 50 mL.

C. The ESV could be 50 mL and the SV could be 90 mL.»"

Aand B ) e /L{& .
' =/

E. A and
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24. Wthh description is NOT correctly matched to the tissue?
skeletal muscle — controls voluntary body movements
cardiac muscle —~ classified as striated muscle

cardiac muscle — found ONLY in the heart
skeletal muscle — always attached to bones
smooth muscle — the primary muscle of internal organs

25. The intensity of a stimulus can be determined by: -
A population coding (e B. labeled line coding C. frequency coding
C\_“M%mgidsg:) SLTUUN E. All of the above. T
26. The _ of asensory receptor may be irregular in shape and overlap with those of neighboring receptors.
The size of this area determines the sensitivity to a stimulus.
A discriminatory area B. spatial field C. somatic esthetic
D, receptive field 3 E. None of the above

27. The thick, gel-like fluid that helps support the structure of the eyeball is the:

A vitreous hunr} B. aqueous humor C. ora serrata

D. perilymph E. ortholymph MR

28. During the cardiac cycle, p +
AT the p wave of the ECG occurs between the first and second heart sounds
6 the QRS complex of the EKG precedes the increase in ventricular pressure
& the third heart sound occurs during atrial systole MA M%/\/\
el the second heart sound coincides with the QRS complex of the ECG
B, the greatest increase in ventricular pressure occurs during the ejection phase

29. Put these phases of the cardiac cycle in the correct order.

1. opening of the semilunar valves m*h—“ﬁz, ( B ,K;!-a (@‘
isovolumetric contraction N

. atrial systole begins V'U’L'F £

closure of the AV valves

ventricular filling is complete

ventricular systole begins

ventricular relaxation

oL AW

~

£
o
8. ventricular ejection 6
AT 4,5,1,2,7,8,3,6 u
=B 3,2,6,1,4,5,8,7 ya
IO 3,56,4,2,1,8,7 |
) B 3,5,6,1,8,4,2,7 %
B 03,2,6,4,5,8,7, 1 L7
30. The I band contains: —
) AT thick filaments ('B. ) thin filaments
C. an area of overlapping filaments AT All of the above are correct.
~E None of the above is correct. :

31. rﬁg;%l loudness or intensity of a sound wave is related to its:
e :

A amplitude B. frequency C. duration
D. decibels E. pitch
32. A viral infection involving the vestibular nuclei may result in: B .
A. loss of hearing /B/ loss of sight C. a sense of dizziness
D. local paralysis /E/ high blood pressure '
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33. Which of the following statements is true about titin?

—> A Titin returns stretched muscle to their resting length.
— B. Titin stabilizes the position of the contractile filaments.
C. Litin is helped by actin.
CT A and B are correct. )
E. All of the above are correct.
34. Which event happens at the start of a cardiac cycle?

AT Blood is gjected from the atrium.

The SA node fires. &—

C. Ventricular systole occurs.
D. The P wave develops.
_ET Atrial systole occurs.
35. In circulating from the brain to the arm, a drop of blood would NOT have to pass through which of the
following structures? .
A left atrium B. aorta ( C. ) inferior vena cava
D. pulmonary vein E. superior vena cava o
36. The structure that separates the cochlear duct frqmﬁthe, tympanic duct is the: U
A tectorial membrane f:iB. basilar 111611113?511?:') ' C .
C. membranous labyrinth D. bony labyrmin T
E. stapedius
37. The first heart sound is heard when: g
A the AV valves open @ the AV valv@
C. the semilunar valves close D. the atria contract
E. blood enters the aorta
38. In cardiac muscle:
f,sA.’ calcium ions are not released from the sarcoplasmic reticulum
. calcium ions do not bind to troponin molecules e

¥ calcium ions play no role in the process of contraction
@ some of the calcium ion required for contraction comes from outside of the cell
/.E./ - calcium ion plays an important role in repolarizing the membrane after the depolarization phase

39. Information about sound must through each of these areas of the brain. Put them in the correct order.
I. thalamus 2. medulla 3. auditory cortex of cerebrum 4. _midbrain
. 1,2,3,4 B. 2,1,4,3 2,4,1,3
T 3,2,1,4 z - —E - 3,4,1,2

40. The two-point discrimination test;
~A7  is used to determine clarity of vision
~B7____provides information about olfactory receptors
rovides a detailed map for sensory receptors

~7 is used to test for hearing disorders .
—~E monitors the activity of taste buds g
(O
41. The vitreous chamber of the eye:

contains the lens v ‘4 Q(M \ ‘Cj\

helps to stabilizg it and gives physical support to the retina
is located between the lens and the iris

A
B.
contains blood vessels that nourish the retina
A

All of the above
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42, An important difference between single-unit and multiunit smooth muscle is:
/A‘f the ability of single-unit fibers to change into multiunit fibers when advantageous.

~B~  longer actin and myosin filaments in multiunit smooth muscle, which allow coordination of
contraction '

7 C. rh\}numerous gap junctions in single-unit muscle, which allow many cells to work together as a sheet
(T i

/,Bfﬁ closely controlled individual fibers in single-unit smooth muscle to allow fine control and graded
contractions by selective activation

»

E. All of the above are correct.
43. Vibrations received the ear are amplified hy the action of the:
A. cochlea bones of the middle ear C. oval window
D. round window E. tympanic menmibr
44, At the conclusion of the power stroke,
—> A, inorganic phosphate has been released from the myosin T
=2 B. actin has been moved toward the M line
—> C. ADP is released from the myosin head
—> D.  the myosin head is tightly bound to actin
¢ B KITol The above are.oorreer Ty
45, Light passes through the following structures in which order?
. vitreous humor, cornea, lens, aqueous humor
@ cornea, aqueous humor, lens, vitreous humor
C. comea, vitreous humor, lens, aqueous iumor
/5. aqueous humor, cornea, lens, vitreous himor
A vitreous humor, lens, aqueous humor, cornea
0 i %5
25

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!!

46. Trace the path of light from the time it is converted to an action potential until it is perceived. (5 points)
/\ | L, !(&CP l@i".(‘_c@ PAEES QAL Claf[ %tf'-”’\fi\ {g@“%‘*?—ﬂﬁ’ \L( . \ Msiche, He {)5’\@%‘ = “"J‘a‘i?’f’i IS
» o il 1o Ctnal
Ny 1 X2 P&%Mm’!ﬁ,v {s"p Sltewna (- Oynus
O . 5 ?% . Loterel Gendeul cﬂ’"e,f\/vm/sﬁ%ih

, f 4 .
Fh@%’()&ﬁd,ﬂp?@vnm} C)P‘f;la., A AVE (?\

‘ -
ING \ VISWa ek W '
Aene 3 04tle Chinse \- eneter Geay
Ao y ) M (DL b[‘ﬂ r{st_

p[,\p-fp(@g{(/)'/@f — (E)pi&“, (Lﬂ(’\r"i’?- (Q (ng‘(jp{,f/%)ﬂ)
,{’igt . Lo (

‘ s, |eft visua

> lg:ff“ LA —7 L cof fes

47. Discuss pain modulation as it relates to the gate control theory. (5 points)

There ava. {nhe 6!‘“\*3 seuvons oot block He “rarswlscimal ot ,ﬂ@c_l'ge,(yﬁfw\
hols “‘59'{“(*@-- L\\'(g‘x\,a»r\ CAS, Yoher of paindul ofimnlus 15 eﬁ(,@r/é,waéa{ é)& G- AOILE ‘#'{d;/;;
‘SG‘Y"!\‘-"“Q dravel e, @ C G‘bef te bl he ‘ML\‘(E:'}"‘D‘“\ ALV BUS (v Hee 5’{3'(’10( covel "'{’“k

- s
‘Mg@,@,kﬁ . wu‘aap%'ue, &(%\Aﬂ( o Lravel o He hiclwr CAJS 4 7
: d conl" o g k‘/‘f‘o\
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48. Describe the different typgs of smooth muscle. (5 points)

Voscwlav = Coundh i Blood vessels

(9&55“*0 J«L‘es{(ﬁ’\d ~> é\&“-"\’k. N G ‘{‘*f ﬂﬁvv;{\‘ Fo
Ordon B sy Hfoundd u_mb\,_a_& frac”
R.@PPDA)&&Q-’(’(V&“) @ewﬂ. t\/\ QMLL, \re‘)r@o’\l.u—’(‘dlt ﬁa(&m
gwpl‘m\l@r — whe >, alveoh

Occular =5 el oy el es

49. A certain drug is known to block monovalent cation channels. This drug is used as a “muscle relaxer.”
Would it affect both smooth and skeletal muscle, or only skeletal muscles? Defend your answer. (5 points)

‘*[S\ac\,h(\/k& monoudleny cotidon chanveds woulel leadk o
decreased levtle of Aot sud CEt . e

galtoplasm.,
i Keth sketf_{‘a( QV\L\)\ LrAg @'{—é\ M‘:ac_.({i. o(e{mwd\ e CLL‘;&{~

. . . C.o (e ‘D]&\AE tes . . !
For movemend / Skelefal > Areptuia te g&:pﬁo@@v’v SiA_Frem “‘Dﬁ-[-?‘%\

‘ PRI (\V\Jl‘ ‘f,
ot actin. [ Smeotn =5 1 Ll 4o con b e el
onel s , . -

. Ma MCPeage PLCK @{le\g QXQ&AL\.\{U(»{
lé,,b o ofleats

S - L pyostn AT Pase
oA shkelefol - smootie] &S
50.  Please answer only ONE 6T the following (A OR B). circle the one you are
_Aaswering. (5 points)
//’j A > Your physiology professor has 5 liters of blood distributed between his pulmonary and systemic
5 circuits. Assume 20% of the blood is in his lungs at any moment. If his cardiac output is 5 L/min,

how long will it take a drop of blood to flow from his right ventricle to his left ventricle? Show your
calculations for full points.

OR Ansiweresl on_ extra et

B. Explain how Ca® levels inside myocardial cells are altered.
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There are 60 items in this booklet; 55 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
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Examination Room.
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DIRECTIONS: Each of the numbered items or incomplete statements in this section is followed
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 mar gin
beside the question. Each multiple choice question is worth 1.6 points.

1. Which statement best describes arteries?
A, All carry oxygenated blood to the heart.
B. All contain valves to prevent the back-flow of blood.
@ All carry blood away from the heart.
"D. Only large arteries are lined with endothelium.
E. All are larger than veins.
2. Which description is correctly matched to the tissue? Ps
4//{( skeletal muscle ~ controls involuntary body movements '
@‘ cardiac muscle — classified as striated muscle
/6’./ cardiac muscle ~ found ONLY near the heart
/E./ skeletal muscle — always attached to bones
/E/." smooth muscle — the muscle of internal organs ONLY
3. Excitation-contraction coupling refers to
A the arrival of acetylcholine at the neuromuscular junction due to its exocytosis from the axon terminal
B. acetylcholine opening ion channels
@ the chemical and electrical events that trigger the mechanical events in a muscle fiber
D. the enzymatic removal of acetylcholine from the synapse which can then allow relaxation to occur
E. Band D
4. Restoring lost fluid from the caplllaues back to the circulatory system is one of the major functions of the
systerm.
A. urinary B. thirst quenching @ lymphatic
D. immune ' E. digestive '

@ Asynchronous recruitment:
helps avoid fatigue during sustained muscle contractions

* refers to different motor units taking turns maintaining muscle tension
makes an entire muscle seem to contract smoothly

. i
Aand B %\1 -(7\%?3 —qu,é)\)

A,B,and C

@oowy

6. Each of the-following statements-concerning the movement of fluid-between capillaries and interstitial space is
true EXCEPT one. Identify the exception.

Blood hydraulic pressure forces fluid from the capillary to the interstitial space.

Blood osmotic pressure moves fluid from the interstitial space to the capillary

The osmotic pressure of the interstitial fluid is less than the blood osmotic pressure.

The blood hydraulic pressure and the blood osmotic pressure are equal in magnitude but opposite in

action.
The hydraulic pressure of the interstitial fluid does not oppose the movement of fluid from the

2 Qo.w.>

capillary.

7. The depolarization phase of the conducting Systém muscle action potential is the result of:
increased membrane permeability to sodium ions

increased membratie permeability to potassium ions

increased membrane permeability to calcium ions

decreased membrane permeability to sodium ions

increased membrane permeability to chloride jons

SEST o)
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11.

12.

14.

15.

CEETES

If the ESV is. 60 mL, which other values are most likely to occur in a healthy, normal person?
The EDV could be 70 mL and the SV could be 70 mL.

The EDV could be 140 mL and the SV could be 90 ml.

The EDV could bé. 150 mL and the SV could b’ 9 mL.

The EDV could be 120 mL and the SV could be 70’11%0!/ l?é\\/ QJ

Band D IRG
&0 v

Skeletal muscles at rest receive about of the cardiac output. During exercise, they receive as

much as .
(A)  20%,85%
20%, 20%

C. 85%, 20%

D. 85%, 85%

E. none of the above

The flattening of the action potentials of myocardial contractile cells, called the plateau phase, is due to a
combination of 7 permeability and Ca® permeability. - \

A. increasing, increasing B. decreasing, dcmeasmg N

C. increasing, decreasing /" decreasing, incr ensmg Y
E. cannot be determined . s

R

Contractions of the papillary muscles:

A close the atrioventricular valves

B close the semilunar valves

C. gject blood from the ventricles
@ prevent the atrioventricular valves from projecting into the atria
E eject blood from the atria into the ventricles

Substances transported by the cardiovascular system include:
nutrients transported to the external environment
materials that move from cell to cell within the body
waste that the cells eliminate

Aand C

BandC

In circulating from the brain to the arm, a drop of blood would N¥OT have to pass through which of the

following structures?
A. left atrium B. aorta @ inferior vena cava
D. pulmonary vein E. superior vena cava

The amount of blood flowing to skeletal muscles is greatly increased during exercise. This redirection of
blood into muscles is accomplished by:

contraction of muscle in the walls of arterioles

relaxation of muscle in walls of arterioles

opening of valves in veins

opening of valves in arteries

relaxation of muscle in the walls of veins

°
.
D.
E.

Central fatigue
A. include feeling tired
may precede physiological muscle fatigue
may be related to changes in the brain related to changes in the pH of the blood

C
Aand B

A, Band C
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16. In the arm, the biceps brachii act as flexor whereas triceps brachii act as extensor. Which of the following

statements is true?
The biceps brachii would be the primary muscle responsible for movement of the hand and forearm

towards the shoulder.
The triceps brachii would be the primary musclc responsible for movement of the hand and forearm

B
towards the shoulder.
@ Theses muscles are an example of antagonistic muscle groups.
D Aand C
E Band C
17. At the conclusion of the power stroke:

Al inorganic phogphate has been released from the myosm
B. actin has been moved toward the M line
C. ADP 1s released from the myosin head
the myosin head is tlﬂhtly bound to actin
@ All of the above are correct.

/ 1 J In muscles used for fine actions, such as controlling eye movement or use of the hand, a motor unit will have
S muscle fibers when compared to a motor unit in muscles used for power and strength.
hundreds more
very few
approximately the same numbers of
Any of these answers could be correct, as this is impossible to predict

None of the above is correct.

m Y o>

/19 The purpose of transverse tubules is to:
7 ensure a supply of Ca’” ions through the muscle fiber /

rapidly conduct the action potentials to the interior of the muscle fiber
ensure a supply of glycogen throughout the muscle sarcoplasm -~
conduct the ATP molecules out of the mitochondria throughout the sarcoplasm X

D.
E. All of these statements are true.
20. Put these events in the correct chronological sequence.
. 1. end plate potentials trigger action potentials @
)( © 2. transverse tubules convey potentials into the interior of the cell J
3. acetylcholine binds to receptors on the motor end plate O ,
4. binding sites on actin are uncovered, allowing myosin to bind and carry out power strokes @
5. Ca’ is released from the sarcoplasmic reticulum @
6. cheny_cgt_lﬁly_ regulated ion channels open, causing dcpolauzatlon (Q)
7. Ca® ions bihd to troponin-C, pulling on tropon opomyosm @ i
A. 5,3,2,1,4,7,6
B. 3,6,1,2,5,7,4
C. 4,1,3,7,2,6,5
D. 2,4,7,6,3,1,5
E. 3,6,1,5,7,2,4

@ Ca® is important in the contraction of smooth muscle. Which of the following is true about smooth muscle
’ conlraction? ( / A
): ¢ Ca™ only enters the cytosol from the sarcoplasmic reticulum.
Q Ca* binds to troponin,
’: Contraction 1s 1mmoc11ately triggered by calmodulin binding.
D MLCK (myosin light chain kinase) forms a complex to activate myosin.
@ When MLCK activates myosin, ATPase activity is low and crossbridge formation is inactive.

[—
—
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)

23.

(24)

25.

27.

28.

29.

\T{\@ N @\%

Blood flow to a tissue will increase if the:
A. level of oxygen at the tissue increases
level of carbon dioxide at the tissue increases
C. pH rises
D. " vessel constricts
E. all of the above

1 living muscle at rest, which situation is most common?

The myosin head is not attached to any molecule.

The myosin head is weakly attached to G-actin.

The myosin head is attached to ADP and inorganic phosphate.
Band C

None of the above

=

= oo =)

Stretching a myocardial cell:

decreases the force of a contraction
allows more Ca®" to enter
increases the force of contraction
Aand B

Band C

oG »

The plateau phase of the cardiac muscle action potential is due to:

the movement of fewer sodium ions across the cell membrane

the calcium channels remaining open longer than the sodium channels
the increased membrane permeability to potassium

a decrease in the amount of calcium diffusing across the membrane

an increased membrane permeability to sodium ions

A
e

= 9 o)

The cardiovascular control center in thbe)prain can directly cause:
A. arterioles to dilate or constrict
B. the heart rate to increase or decrease /
. the elasticity of the heart to increase or decrease
@ Aand B
E. A,B,and C

Which of the following statements is true about titin?

Titin returns stretched muscle to their resting length.
Titin stabilizes the position of the contractile filaments.
Titin is helped by actin.

A and B are correct.

All of the above are correct.

5o = »

Type I alveolar cells:
allow rapid diffusion of gases through their thin membranes
secrete a chemical known as surfactant

C. are phagocytic
D. All of the above
E. None of the above

Stroke volume would be expected to decrease when:

there is an increase in contractility

there is a sudden increase in aortic pressure

the end-diastolic volume increases

there is a slow heart rate

when blood flow returning to the heart is increased
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30. A contraction that generates force and moves a load is known as , whereas one that generates
pprce without movement is knowh as
isotropic, isometric )
. isometric, eccentric -
O isotonic, womet—ﬁeg
D. isometric, isotonic
E. -isotoniereceentrie-
31. Which of the following is a function of smooth muscle tissue? =
A, altering the diameter of skeletal muscles
B. elevating the arm
/C/. forcing blood from the heart into the major arteries
et moving food materials around the mouth
@ forcing urine out of the urinary tract
32. In muscle contraction, calcium apparently acts to:
A increase the action potential transmitted along the sarcolemma
B. release the inhibition on the Z lines
remove the blocking action of tr opomyosm
D. cause ATP binding to actin
33 During the cardiac cycle:
the P wave of the ECG occurs before the first and second heart sounds
the QRS complex of the EXG follows the increase in ventricular pressure/
Pl the third heart sound occurs during atrial systole )
D. the second heart sound coincides with the QRS complex of the ECG N
E. the greatest increase in ventricular pressure occurs during the gjection phase
34. During the isovolumic phase of ventricular ystole
A. the atria contract
'B. blood is ejected into the great vessels
C. the ventricles are relaxing
D. the ventricles are filling with blood g
@ . All the valves of the heart are closed -
During the cardiac cycle:
Y A the P wave of the ECG occurs before the first and second heart sounds
T the QRS complex of the EKG follows the increase in ventricular pressure
C the third heart sound occurs during atrial systole
D. the second heatt sound coincides with the QRS complex of the ECG
E the greatest increase in ventricular pressure occurs during the ejection phase .
36. When the diaphragm and external intercostal muscles contract;
@ the volume of the thorax increases
7 the volume of the thorax decreases—"
C.  the volume of the lungs decreases”
D. the lungs collapse™ *
E. expiration occurs
37. Within a single fiber, the tension developed during a(@ depends on:

A. the magnitude ofithe stimulus

the length of the sarcomeres prior to contraction
. the force required to move the relevant joint

D. the amount of neurotransmitter in the synapse

O the duration of the stimulus
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@ Which statement is true?
/ Myosin is a motor protein that converts the chemical bond energy of ATP into the mechanical energy

of motion.
Each myosin molecule acts as an enzyme which both binds ATP and releases its energy.

The energy released by ATP produces the power stloke by swiveling the myosin head.

B.
C.

. Aand B
@ A,B,and C

39. 1s made of multiple globular molccules Ql_ymm 1.40( to form long chains or filaments.
( @ chll B. " C. /opo/mL
myosm E. Lmn
40. An important difference between single-unit and multiunit smooth muscle is:
A. the ability of single-unit fibers to clmngc into multiunii fibers when advantageous.
B. longer actin and myosin filaments in multiunit smooth muscle, which allow coordination of
contraction
@ numerous gap junctions in single-unit muscle, which allow many cells to work together as a sheet
closely controlled individual fibers in single-unit smooth muscle to allow fine control and graded
contractions by selective activation
E. All of the above are correct.
41. The A band contains: N {’
A. thick filaments B. thin filaments ; | — X
C. an area of overlapping filaments @ All of the above are correCt: e <
E. None of the above is correct. <
42. Contraction of vascular smooth muscle is regulated by:
A ce
B hormones
C paracrines
D. neurotransmitters
(E)  Allof the above.
The airway between the larynx and the primary bronchi is the:
A pharynx B. bronchiole @ trachea
D.  _ alveolar-duct - ~E——laryngeal duct-
44. As ATP binds to the myosin head at the beginning of a muscle contraction cycle:
A, the myosin head detaches from actin
B. the myosin head initiates binding with actin
C. the myosin head tightens its bond to actin
D. ATP does not bind to the myosin head
E. None of these complete the statement correctly.
45, The first heart sound is heard when:
A. blood enters the aorta B. the semilunar valves close
C. the AV valves open D. the atria contract
the AV valves close
46. The common passageway shared by the respiratory and digestive systems is the:
A. larynx 3 @) glotiis C. vestibule
@ pharynx 0 E. esophagus
‘ .
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52.

53.

47.

48.

49.

50.

51.

The force generated by a single muscle fiber:

A
B.
C.
©
E.

is always the same
can be increased by increasing the frequency of action potentials

can be increased due to summation

BandC
All of the above are correct

The power stroke begins when:

5@ >

the actin is released by the myosin head

the ATP is hydrolyzed by the myosin head
the morganic phosphate and ADP are released from the myosin

the actin is attached to the myosin head
Aand B

Tom suffers from hypertension (high blood pressure). Which of the following might help deal with his

problem? A drug that:

(o w >

stimulates alpha receptors in cardiac muscle tissue
blocks alpha receptors in cardiac muscle tissue
stimulates cAMP formation in cardiac muscle tissue
blocks beta receptors in cardiac muscle tissue
blocks muscarinic receptors in cardiac muscle tissue

If the HR is 72 bpm and the SV is \?ymL the cardiac output would be apprommately equal to:

Qo w »

5184 ml./minute
5.2 liters/minute Co o= Wy
144 mI/minute /2 T =\ 4 ‘
Aand B = 3 L\ ) }
none of the above S
- N2

At an intercalated disc: V030

rﬂ.@@.w;»

B
C.
D.

E.

the cell membranes of two cardiac muscle fibers are completely separated by a synapse
the myofibrils are loosely attached to the membrane of the disc

two cardiac muscle cells are connected by{\ unctions

t-tubules unite the membranes of the adjoining cells

all of the above

s ATP binds to the myosin head at the beginning of a muscle contraction cycle:
the myosin head detaches from actin
the myosin head initiates binding with actin
the myosin head tightens its bond to actin
ATP does not bind to the myosin head
None of these complete the statement correctly.

When comparing complete tetanus with unfused tetanus, which is true?

Ooowy

In complete tetanus, no relaxation occurs between stimuli.

In complete tetanus, maximum tension is developed.

In complete tetanus, the muscle fiber is stimulated at a higher frequency.

AandB

A,B,and C
oog e

- e
G./\ e, )

9
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54.  Which of the following are involved directly in the systemic circulation?
{A) superior vena cava, right atrium, and left ventricle /

<

. right ventricle; pulmonary artery;-and-lefi-atrivm:

C left-ventricle; pulnitiary artery, and iiferior vena-cava—
D. Tight-atrium; right veitricle, and left véritricle

E. inferior verid ¢ava, pulmonary Veiti, pulmonary artery

S

55. smooth muscle: e
calcium ions do not(bip_d t‘(’ifljp_]gggiﬁ molecules /
B. calcium ions are not released from the sarcoplasmic reticulum X
C calcium ions play no role in the process of contraction X
D. none of the calcium ion required for contraction comes from outside of the cell ¥
E. calcium ion plays an important role in repolarizing the membrane after the depolarization phase

Al Ve he Ol
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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!!

56. 1st-the-mechanical events of the eardiac cycle~iy sequence, beginning with atrial systole. (Hint: include the
" positions of the valves apeSerially number eac‘h& nt) (5 points)

When TA& achien Paveniiel ar I/ o . 13 o\g\‘\\/b{\mi o VA Nods O\”\?A
e Yo abWium are Conrnlhed te iniRal Poas ¥ o} P vave D’L
E (& \\m()(hm& Hre AV v d.omé T B RArs - (quxi ..... \a\,\(\(

\’L&;\'\LQ)(F \\Q,@urc‘)\, \oa Heo w\»—-eé \,\\L O\Y\W’QV\\{’J\&/V\\Q\G\JK Aroua
Pl \DQVA\@- “)Y” iy H’\Q, P Uonve ()QW\PLQ,H:A and GX“\’\'*\J\(\’\&

Conyvunor 0»»— \th Sevet. Hweg

o
o

57. What effect will a calcium channel blocker have on the heart, the blood pressure, and cardiac output? Why?
(5 points)

o < ®e b\”p?’CO\_CA\Im C)\aww\g}\ Wiocker 15 Yo bk e Uhravavele

Yoy Ma cp Tt [Ta% Y S WLMW\ O’gﬁ M\BC{M&;U ” Cﬂ)fg e “reg\b\r
W . bed YoPs i, owed Haco Yo oy MBO Sw O N')Q A vem
\"\‘JL E\\\A.r\& N Q‘V, | Ao — V\NA% [ So \’\\Q\ LAy "\\‘3‘\'\\“6 6»9 ‘%.Y;"”

Q Cluy Ovv—eh bu d PNSSME d&@!‘@&u{ .d\v\Ja\ C,QMQS\'O\_L E)U\r‘oq\f—

&QC/(\E,Q!J\“ G\w\_(’}\ \f\st H\U\WB—E‘Q/( o O A Ve Lo

kol deoreee ond \ndk o Onyoin bor cots ol
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58. Tom loves to soalk in hot tubs and whirlpools. One day he decides to raise the temperature in his hot tub as
high as it will go. After a few minutes in the very warm water, he feels faint, passes out, and nearly drowns.
Luckily he is saved by an observant bystander. Explain what happened. (5 points)

,-‘—""//"

i

>

59. # The rate of blood flow through the lungs is iO [ A}M (highers/the same/lower) than the rate in other tissues.

Why? (5 points)
- S . N
i) H’\\ AW o Cews Ve Ov\‘w@ Sourse o% e Q}ia@-@i@és vien. O ovmd g

wi\f\'\ 'Q/V\,\"C//Y\bﬁ L ive ey Y %\\mus\f\ Yl \\N\Dh (TS \F\"L_ez,e,ﬁ@

Y0y Conp Olve.  evo &JQSW O Ot {\e/(?,;js DIV (D7 R RN

evaouang O Ror LIl O oy QQ\/ Yo O H’\é’ff )'Ug U O

kQCCL(/)L ))Mi_ Pr@m Qr fﬁ}wr Ve Ty C/éC 3 g’%;gwé/’? 1@“{3' Mrf/\«/\

\/Q/f"f‘" Vi’aaWa's Hi['( o S/F,-‘v"‘\f;‘ﬁ\ Eb\oed N \J V—any
60. Your physiology professor has 5 liters of blood distributed between his pulmonaly and systemic circuits.

Assume 20% of the blood is in his lungs at any 11.1 If his cardiac output i§ 5 L/min, how long will it take
a drop of blood to flow from his left ventricle to 1iis nght ventricle? Show your calculations for full points.
(5 points)

5%?/@'/_ = ﬁ/\/ms o™ \\JY‘ZOJS oY Oura Ve |
CO -5y -—-i\;}g/ AR e 5 s faer

Yy o e e ——
/)M/“% ¥ IS g\iﬁﬁw
Vel v i e SormlUven Rl e O —— Qy Ferien T

SR | - L
‘Y\ (= =\ WS E%iﬁ O Feriol

4 Livers / i i/

b ﬂ/"\

(g eThwpy o Midhrabivee o e Vol e Copi o
Wr\‘nf\ CJJ . X]P‘?ﬂ’ v
=N .
ZA//’D % k= Sete- b m?}@mg,f
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DIRECTIONS: Each of the numbered items or incomplete statements in this section is followea
' 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 TQ ATTEMPT ALL THE QUESTIONS TO EARN 100 POINTS;

1. The cytoplasm of a skeletal muscleifiber is called the:
' _é: A. sarcolemma sarcomere C. sarcosome
' D. sarcoplasmic reticulum sarcoplasm -
2. The detachment of the myosin cross-bridges is directly triggered by:

the repolarization of T tubules

the attachment of ATP to mypsin heads
the hydrolysis of ATP |

calcium ions

»

3. Muscle fibers dlffer from “typ]cal celI‘s 44 that muscle fibers:

% | D. lack mitochondria

A. lack a cell membrane have many nuclei’ C. are very small
both B and C
4, At rest, the active sites on the actin are blocked by:
myosin molecules B. troponin molecules ‘ .
tropomyosin molecules: D. calcium ions A

ATP molecules

Match each with its function (Questions 5 to 7):
A. I band '

‘L i B. H zone :
" . C A band
AR D. both A and B —

Lol E. none of the above are correct
()\ . B T . -
- pe - j \
. . . /1 b
5 Can increase in size or length. _i-, *
S = v !

-E 6. Marks the boundarv between adJacent sarcomeres. j’f%

P Lo L g

"y

7 \The centra] pomon of each thick f lament is connected to ns n ghbors in tlns remon

f“,’&; /f //; 7A/ Lo \{ fp | ;/Lf‘/ﬁp i

R [e ~ .
. O UREE R I P T VoL e
8. In the Peruvian Andes where the atmospherxc pressure is halt the nonnal sea level, the PU, of tracheal inspired
gas is: ,
Qorr A 60 - B. 70 _
¥ Cc 80 D. 90 'E. 100
7. nw the following is NOT 2 characterictic of smooth muscle?

Smooth muscle connective tissue forms tendons.
Neurons that innervate smecth muscles are under mw\'untaly control
C. Smooth muscles are uninucleate. T

D. Smooth musc]es do not comam saxcomenes B
E

I

10. The statement “in a mixture of gases, the total pressure is the sum of the individual partial pressures of gases
in the mixture” is called, ; ) s
P A. Henry’s law @ % Dalton’slaw  C, Boylels-taw D. Chasles” Taw
\ 7 SO . o m,
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According to the length-tension relatlonshlp
)/ longer muscles can generate more tension than shorter muscles

B~ the greater the zone of overlap in the sarcomere the greater the tension the muscle can develop
C

there is an optimum range of actin and myosin overlap that will produce the greatest amount of

tension’
both B and D !

‘The function of the atrium is to: , AR g
' collect blood - ~ pump blood to the lungs . "

. pump blood into the systemic circuit B pump blood to the heart
E.~ both Aand D '

13. The heart is innervated by nen\{_es
A. parasympathetic o ; 7 /f/

B. sympathetic
» both sympathetic and parasym athetlc
D. neither sympathetic nor parasy\mpathetlc
14, The plateau phase of the cardidc muscle action potential is due to:

the movement of fewer sodium ions across the cell membrane

the calcium channels remaining open longer than the sodium channels

the increased membrane permeability to potassium ion ! e
a decrease in the amount of calcium diffusing across the membrane { s
an increased membrane permeability to sodium ions ;

15. The T wave on an ECG tracin g represents: :
A. atrial depolarization atrial repolarization o
C. ventricular depolarization ventricular repolarization o \
E. ventricular contraction e
M { \ i
. RS I
16. . The first heart sound is heard when the: o
A. AV valves open AV valves close -
T semilunar valves close atria contract Y S
B blood enters the aorta ] '\j v \k‘ b
17, 3 Durmg the cardiac cycle, the: vt -

P wave of the ECG occurs between the first and second heart sounds
B QRS complex of the ECG p?ecedes the increase in ventricular pressure’
L. _ second heart sounds coincides with the QRS complex

2&1 " bothBandC

ring a contraction is called: (a8

end- dzasto]xc volume end-systoli¢:volume; - N
stroke volume - .y cardiac output " t/ j
cardiac reserve ' \ o .
cod
Which of the following is greater? R
A. the number of action potentials per minute spontaneously generated by the SA node
B. the number of action potentials per minute spontancously generated by the AV nede

C. neither is greater

Dr. Bernard - Human Physiology Exam 3 - Spring 2004 - Page 2 of 7
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\ 17. During the cardiac cycle, the: -

.

1. According to the length-tension relationship:
Jonger muscles can generate more tension than shorter muscles

the greater the zone of overlap in the sarcomere the greater the tension the muscle can develop
the greatest tension is achieved in sarcomeres where the actin and myosin initially do not overlap

there is an optimum range \)f actin and myosin overlap that will produce the greatest amount of

tension :
bothBand D

12. The function of the atrium is to: ,
collect blood B. ~ pump ble6d to the lungs

A " pump blpad into the systemic circuit D pump/bk)/od to the heart
E. both A and D

13. The heart is innervated by nerves
A. parasympathetic 2
B. sympathetic , :
49

@fﬂ both sympathetic and parasynilpathetic
D. neither sympathetic nor parasympathetic

\

14. The plateau phase of the cardiac muscle action potential is due to: vV D
A. the movement of fewer sodium ions across the cell membrane
@ “ the calcium channels remaining open longer than the sodium channels 4 .

B . . the increased membrane permeability to potassjum ion AS v D

. D. a decrease in the amount of calcium diffusing across the membrane
E. an increased membrane permeability to sodium jons A P ! v
]

15. The T wave on an ECG tracing represents: P E T

A. atrial depolarization B. atrial repolarization /‘~--\ / \ /,.'_
D C. ventricular depolarization @ ventricular repolarization 7T

o)

E. ventricular contraction

The first heart sound is heard when the:

AV valves open B. AV valves close %
semilunar valves close D atria contract ' ;

E: blood enters the aorta - e, < /iw
o AVl Lty

2,50 ualesy (e

A. P wave of the ECG occurs between the first and second heart sounds
B. QRS complex of the ECG precedes the increase in ventricular pressure
C. second heart sounds coincides with the QRS cbmplex
both B and C ' d
68\ The volume of blood ejected from each ventricle during a contraction is called:
A end-diastolic volume B. end-systolic volume
stroke volume D. cardiac output

cardiac reserve

19. Which of the following is greater?
A. the number of action potentials per minute spontaneously generated by the SA node cLe 3[1‘\ y/a:j

B. the number of action potentials per minute spontaneously generated by the AV node ey
@ neither is greater
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20. ‘The blood vessels that play the most important role in the regulation of blood flow to a tissue and blood
pressure are the:

\
1 A arteries arterioles C. veins
JE @ D. venules - capillaries : ‘
21.  Materials can move across capillary walls by: v
: ) diffusion and osmosis . AB. active transport and bulk flow
A/i AR secretion and absorption b Aand B
N \F& all of the above

22. Blogd moves forward through veins by all of the following, EXCEPT:

because the pressure in the veins is lower than in the arteries "

because of contraction-relaxation pumping of the smooth muscle in the wall of the vein
with the aid of the thoracoabdominal pump EW'/Js presur— i oyt
because valves in the veins prevent the backflow of blood

with the aid of contractions of skeletal muscles

23, The alveolar ventilation in a young healthy person whose lean.body weight is 120 pounds (V, =120 ml) when
he/she breathes at a frequency of 10 breaths per minute with a tidal volume of 400 ml is:
A. 3500 B, 5220
'C. 4000 @ 2800 E. 3200
Ly gaenve b

24, Blood pressure within the cardiovascular system fluctuates because
the volume within the heart changes

the volume within the blood vessels changes

the pressure within the heart changes

all of the above ¢

2hls is due to which ion(s)?

Ca* - B. K* Na* ;
A and B E. AandC

26. Which occur(s) during ventricular ﬁ}ling?
The atria are filling. .

- The AV valves are open. ;
The last 20% of ventricular filling is accomplished.
{ e ;o A and C
-, "E ABandC
T .

7. At a PO, of 70 mm Hg and normal temperature and pH, hemoglobin is saturated with cxygen.
AT 10% BT 25% C. 50%
) 75% B over 90% - } .

JE

8. The sliding filament model of contraction involves:
A" the Z lines sliding over the myofilaments
the shortening of thick filaments so that thin filaments slide past
actin and myosin shortening but not sliding past each other
% actin and myosin sliding past each other but not shortening

-

‘\D TR

S

he walls of the alveoli are composed of two types of cells, type I and type II. The function of type Il is:
&\A\, to secrete surfactant
B.
C.
D.

to trap dust and other debris
to replace mucus in the alveoli
to protect the lungs from bacterial invasion
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The blood vessels that play the most important role in the regulation of blood flow to a tissue and blood

20.
pressure are the:
B‘ - Al apieties @ ¢ artennoleg C. _veins
E. capllaries

D'. venules

@ " Materials can move across w walls by: '
o A, diffusion and osmosis , . @\ active transport and bulk flow

[; C. secretion and absorption AandB

(E> all of the above

Blood moves forward through veins by all of the following, EXCEPT:
because the pressure in the vc)r{ is lower than in the arteries
5 5

because of contraction-relaxation pumping of the smooth muscle in the wall of the vein
with the aid of the thoracoabdominal pump '
because valves in the veins prevént the backflow of blood

E. with the aid of contractions of skeletal muscles '

23. The alveolar ventilation in a young healthy person whose lean body weight is 120 pounds (V, = 120 ml) when
= he/she breathes at a frequency of 10 breaths per minute with a tidal volume of 400 ml is:

D A 3500 B. 5220
C. 4000 o D) 2800 E. 3200
24. Blood pressure within the cardiovascular system fluctuates because
A. the volume within the heart changes

B. the volume within the blood vessels changes —
D C. the pressure within the heart changes _—
all of the above '

The rapid depolarization phase of the action potentials of myocardial contractile cells is due to which ion(s)?

25.
D Ca B. K* C. Na*
Aand B E. AandC
26. Which occur(s) during ventricular filling?
The atria afe filling. Py .

The AV valves are open.
The last 20% of ventricularfilling is accomplished.

5

™ O@>

AandC
A, BandC
27. At a Po, of 70 mm Hg and normal temperature and pH, hemoglobin is saturated with oxygen.
(7 A. 10% B. 25%  50%
- D.  75% ‘ E.  over 90%
28. The sliding filament model of contraction involves:
A. the Z lines sliding over the my6filaments
B. the shortening of thick filaments so that thin filaments slide past
D C. actin and myosin shortening but not sliding past each other

actin and myosin sliding past each other but not shortening

The walls of the alveoli are composed of two types of cells, type I and type 11. The function of type 11 is:
(A} to secrete surfactant

to trap dust and other debris

to replace mucus in the alveoli

to protect the lungs from bacterial invasion
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P> M

33.

True/F alse\
®

(o

34.

35.

Which of the following is most correct.

Muscle length and tension remain constant during isotonic contraction.
Myofilaments are sliding during isotonic contraction.

The A band does not shorten during isotonic contraction ~~
The Z disc shorteps-during isotonic contraction.

Both Band C are correct.

'{UV", RSP P |

e et

If the period of ventricular filling were increased in duration:

less blood would flow into the ventricles for any given time interval
the amount of blood in the ventricles at the end of diastole would be greater
the amount of bjood in the ventricles at the end of systole would be greater

- the stroke vo /mc would decrease

When the heart is beating at a rate of 75 times per minute, the duration of one cardxac cycle is

B. 75/60 C. 1
E. cannot be determined

Theodore decides to make an attempt to get into the record books by sitting under water for the longest time.
He fixes a mouthpiece to a Jong plastic tube, weights himself down, and sits at the bottom of an eight foot
deep pool with the top of the plastic pipe 3 inches above the water. After a few minutes, he finds that:

3 ®

his alveolar ventilation rate has increase
he is breathing faster and deeper

his vital capacity is larger

his tidal voJume has decreased

his residual volume has increased

During isometric contraction, the energy used appears as movement.

The dicrotic notch refers to the brief rise in pressure caused by the closure of the AV valves during

ventricular systole.

Match ‘each with its function (Questions 36 to 38):

ZESRoR- IS

larynx
glottis
pharynx
trachea
nasal cavity

Common passageway shared by the respiratory and digestive systems. P\,\M (YY\ y\

The *vocal cords’ are located here. ‘ f g\yﬂx

The

is the opening to the larynx. %\O “ﬁJS
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Short Answer Questions
Please answer these questions briefly. Label diagrams cor

the proper structures.

You can use the back of the last page to contmue any question. Number them, please!!

39. List the events of the cardiac cycle | kn sequence, beginning with atrial diastole and ventricular systole. Note

where the valves open and close. (10 points)
: , @ " H\/ 0

| - | G
'  dvia! «5.'nle ov :
@ /AK}V"" D 3l B rCesp J "’ v fvﬂ‘{”} v—v!Vr} e r./uvo,, ol [a(w} .Ph(rrj {10 i wre

f"‘ u' il Ve

S,/"""""\' \/"{Xf o r"‘,yr '\,p:;;,‘

r

_Tv‘ﬁf 59\*(‘:}7 !V""ﬂt' —'/?——-t;QTVSPrﬁI- er e

IA/}-/-‘ u_“-l—vr—g—— /‘ \/ V.{\,ﬂ& oyte {(_;<,f

-~ i, i v
0 a:‘/'y" Cogwr el / f[”("'_j i j A
J

U’ A\Iw-‘ o o
2 AT N G A\/ V;.'uf) Gre gy

A\/ v;,vlv‘rg .

40. Can a skeletal muscle confract without shortening? Explainv. (5 points)

rectly, with lines pointing to
Partial credit will be given where appropriate. Write legibly!!

~ur

. \
cale /" ;
S C’“IS-}"l( Cacdive musce fcr.?‘l"l/b/ {oV!on {0(,.,/1 ouwn' Q‘{ Abe oortr wed {7“!"”'
. . _
by “\f N"""\jk ”-r Gpcr oo v .. ,'.“.r \/,.!-r uw “\"( eprr l”“{'."cf>- :

S .A(m‘b/- U.u‘f‘dlc = DIC'V‘f-L £ r, ’y,r'f‘/ Cro~ oo (,u{vr', rave f{gg(,‘/ MHW_L%

s

l Sb IJ‘('L‘ ¢ L‘,'-'jgc-#ov/[nr_ivr,(—(,”” ﬁ 5.“ CowreC Vp"/o'fs f,()lﬂl ‘l//‘u‘* GpD,D nao . ;
0 g . 20 / ."I--]‘if7.

]Otr\'(

@/

41. List the factors that will shift the oxygen- -hemoglobin saturation curve 1o the left. (2 points)

Df.r ;r,<(¢l (-OZ

r(y/ ‘r} 1‘»("")(\ .

4 g{um_-[.,u;JE[l‘ 5\/‘""35((5' ‘,\/)o,v»-’,,\— PDS+MI( ; Coween ]
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42

m}\r
i /’”

/r*““* "
Hont

[4 . ‘{;:‘-:,"
><f }(/

List seven (7) major functions of the respiratory system. (4 points)

£ 0,
{Coz
o e

dv u{ w"(-}Lvr
i/)/i(f '7”(:'/'"’(

W}'o:/lfr/"ﬂ 0{ F-!l“ [é.r;".ru/)

O
43. Trace the pathway of blood from where the blood pressure is at its lowest to where the blood p ssﬁrc .3
at its highest. Include the following information: heart chambers involved, major blood vessels in
valves and general areas through which the blood flows. (10 points)
.- F V {
S "‘c‘/" C“/‘l[)!’/ ;,’rclg — V?”‘U["E ) Ve ,‘/13 - Vere mivae —_— {j bfh’iuw\‘
) plrSenac :
/ r ﬁ'l\.l A"‘r:f' A
é &/ ")*'ffuvar/.
PV ""/V/
d Ve
Lt
. : g
5 ﬂ q’ / b.(US (ll J/
6. Ie
Porls G Lo ( et 4/\ el A
44, Compare and contrast cardiac muscle cells to skeletal muscle. (4 pomts) ‘/
, A S)—‘AA
( ¢ "[ S Cvdue g“ /r C\ Qf L’"\M
a'u*\,p‘w‘_( / ~ \./m — a N ”\}O )
- C:u'ibr‘r. Pt vre st r S -~ : i

Tells ol bvorifo
fgwj.,..v-, 1 ! J Ry ;

y SRy /
l/‘-l/?( ():_'«._r‘, ‘,’wrfu« -

St

frpen

PV I o I [T ¢

. /'»-//r.(,lv ,‘[br-l;) 7

st — J

- o
G'WM/Z,«/

—

i ’T‘fru ’L' 4‘«

td -

~Sherate]

- %0"’(9 Sqr("/f‘w»"vt

&1({! f/ Ly v/ps"/‘

r_J_"A. . nc{‘m. g 7

o {Vrr}lf“/g.‘ -

,[(_,L.L../ ST "/f”/r"/ 0%~

R N

sl (,r
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DIRECTIONS: ~ .Each of the numbered items

or incomplete statements in thxs section mfnﬁow&
mpletions of the statement. Select the ONE lettered: mswer ar
BEST in each case and write yourx selection im the Emarsin
le choice qnestmn is worth 2 poiats.. "

by answers or co
completion that is
beside the guestmn. Each multip

e shdmg ﬁlament of contraction involves: '

1. - :
Actin and myosin sliding past ¢ each other but not shortﬁ:mng o
. The shortening of thick filamerts so that the thin ﬁlamems slide pas:;Q
C. Actin and myosin shortening bud nst slidin past each othm‘><
D. The Z discs shdmg over the mynﬁlzunents. '
2. Contracnons of the Eagﬂlary muscles:.
close the atrioventricular valves
close the semilunar valves _ ,
. gject blood from the ventricles
reventthe-atrioventrigular: valves from. pn Jectm
eject blood from the atria o the ven’mc}m
3. If you feel like you heart is beating ragadly while you sit here taking this exam, you are W@'
A right because the somatic nervous system is in control
B. right becanse the parasympathehc systemic responds to stress situations : .
@ right-because thesympathis foesysteny 1s~mpandmg4tng‘he stress.cf the.test.situstion...
D. wrong because the pacemaker tends to keep your heayt beating at. a steady rate even. wader stress
E. wrong because the response of your body to stress is to shift enezgy 1o the skeletal smemles fromthe:
heart muscle ' :
4,  Blood within the pulmonary vems is retarned directly to the: -
A, lungs - S B. right atnum
D. right ventricle - : E. ‘ }eft veutncle
5. Each of the following statements comceming the movement of fhzid between @Pﬂmwb
true except one. Identify the exceptron.
A. Blood hydraulic pressure fosces fluid from the capillary to the imterstitial spact:.f
B Blood osmotic pressure moves fluid from the interstitial space o the cap111
C. The osmotic pressure of the: interstitial fluid 15! ics s i
(D)  Theblood hydrauhc pressureand-the-blood o3
AT
E The hydraulic pressure of the mterstlma] fluid does not oppose the movement of findifrom: fe
capillary.
6. During the penod of ventricular fillng: %?
A. pressure in the heart is at its peak '
B the atria remain in diastole:
(O =hIeet passivelythrongh the s faandithe openAMvalves
D blood is flowing through the open pulmonary valve
~ E the mitral valve remains closed
7. A 25 year old Human Physiology student has a total long capacity of 6000 ml, Wﬁm@jﬁl&mﬁ
é%} volume of 500 ml and inspiratory capacity of 3000 ml. Her functional resid capasaiy (FRC
M > 2,000 ml = B, 2500ml 3000 md
ol D 3,500 ml » @L@r
ARV s \ U?—\[ i
/Y E L Q\C/ z Q\ T ™ 3 O@O — AcO
e po0 27 S£- Ay TR
ﬁl’rgjj
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8. Site where the velocity of blood flow is least. &
A. - large arteries ' B. arterioles
D. | large veins ' . E. inferior vena cava
9. Stroke volume would be expected tor decrease when: chr o\t \)d‘ B 0"""‘4 M+ 0) ¢
- A there is an increase in contractility o u‘f%“ el
@ there is a sudden increase in, aortic pressare - -
C. the end-diastolic volume i mcmses '
@ there is a slow heart rate
E when 'blood ﬂow re’mmmg to the heart is mcreased
10. The lung velume which represents the total volume of exchangeable air is the: ., } :
A tidal volume ' @ Jvital capacity o C. imspiratory cappeaity
D expuatory Teserve volume B ‘total lung capacity
\l. © Which of the fbllowing are involved directly in pulmonary circulation? . (very
A superior vena cava, right atriumm, and left ventricle o
~ right ventricle, pulmonary axgery, and left atrium / * vA{ ) Pulreane \/ 0
C. . left ventricle, aorta, and inferior venacava - ‘( e \{;fﬁ'\m(li S \\}N)f P JQ, oy
'D.  right atnum aorta, leﬁ venmc}e \9 . \/ﬁ (o

12. - Which statement is true? -
The sarcomere shortens, the two Z disks at each end move closer togeﬂler snfthe 1band and Himmne

.7 virtually disappear. -
%4 The thin actin fi ]aments slide along the ﬂll(:k myosm ﬁlaments as they move ﬁwamﬂtﬁe M line: xmihe

‘ center of the sarcomere.
C. When ‘a muscle confracts, miyosin molecules coﬂ up hka spnngs 1o sbonen ﬂaekmg&

@ ’ <f5{and B are true’ J
E. A, Band Care frue

13. = Ifthe vagal nerves to the heart were cut, the 'result W(I)u'ld be:
A. the heart would stop, since the vagal nerves trigger the heart to contract -
B parasympathetic stimulatiom would increase, causing a decrease in hemt rate
@ the AV node would become the pacemaker of the heart
: @ the heart rate would increase by about 25 beats per mimute /

None of the above is correct. { i . %A
974 SR
14. Isovolumetric contraction: — (\}\\ Jo \\I\Q% C\ D% PUSIA \g

@ refers to the short penod dumuog venmcular systole when the vemncl% are om:p}ﬁ"tﬁiy closed
chambers

B occurs while the AV valves are open><

C occurs immediately after the semilunar valves closc>( -

D only occurs in people with heart valve defects M g +

E occurs immediately after the atna reiax 55{&@ ¢ \/ P\/’* 4

15. @e deflection waves in an ECG tracing include: ¥ T
the T wave, which indicates ventricular repolanzauon/ c
. B. 4
C.
D.

the Q-T interval, which indicates the time of atrial contractionx
the PQRS complex, which fiollows ventricular contractiony L“’V
the P wave, which is only present in patients who have had a heart aﬁ:&ck\

5&%&?’\
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smooth muscle connective tissoe formsgtendons )

neurons that innervate smooth muscles are under mvoluntary control
smooth muscles are uninucleate

smooth muscles do not contaim sarcomeres

the thin filaments of smooth muscle fibers are attached to dense bodies

CtﬂWQ§> (\\Cg?fer AN L

Th

Al while the ventncle is in diastole>
B

C

6. % in'ch of the following is NOT characteristic of smooth muscle?’

moaow

17.

while the atrium is contracting™
by.movement of blood from afrium to ventricle )(

when the ventricle is in systole V/ '
W 1ch of the following is most fikely to represent normal arterial blood gas values i mmH}g?’
(\9%/ PO, - 120, PCO, - 60 . B. PO, - 70, PCO, - 32

PO, - 90, PCO, - 3%
19.  Surfactant helps to prevent the alvmh from collapsing by- oo o
humidifying the air before it enters X< . ‘

warming the air before it enters’™

interfering with the cobesivemess of water molecu]cs, thereby reducing thesmrTme tmmm «of alve

flaid -
protecting the surface of alveoli from dehydration and other envnonmen&?anmxms

5 ;\YOC\’ 132
hase of the c(mdmctmg system muscle action potenﬁal is the Eufitof:
increased membrane permeability to. sodiiim } ions xr<\\
 increased membrane permeabrility to potassium ions
" increased membrane permeability to calcium ions
decreased membrane permeability to sodium ions
increased membrane permeabslity to chloride ions

W A subject has a tidal volume of 300 rmi, an ‘anatomical dead space of2(}0 ml and aresgria

PO,-60, PCO, - 40

20.

;ﬁ_IS

M breaths ;;e(l; (;I(;mute His alveolar ventilation (V) 1 ];s (in ml:;‘x:)uonoute) %O Or=TTERT *”f‘ _* =
o+ N2 ‘ wEEELTE B | -
9,000 D. 12,000 (a,m W %(5

22. In mouth—to—mouth artificial respnaﬁcsn, the rescuer blows air from his or her owesTe

of the victim, thus:
S\QE . expansion of the victioa’s kings is bmught about by blowmg air in at higher trarats .@m pres

AVLQ/U/ . during inflation of the Jungs, the intrapleural pressure increases <
_ r) {\SJQL’ C. intrapulmonary pressure exceeds intrapleural pressure
T}O @ Al of the above are correct. :

>§£E3. Which of the following statements concerning alveolar pressure is/are correct?
A. Alveolar pressure is leas tham atmospheric pressure during a normal negaive prssursinsgamation.

’ ”;}\ Alveolar pressure is greater tham atmospheric pressure during a forced expiratfims"
W/(;‘\/ ] &O}/ C. Alveolar pressure equals atmospheric pressure at the end of a nonmal tidd expirticmn.
\ 0 @ All of the above.

24. In the Peruvian Andes where the atmospheric pressure is balf the normal sea levellvallug the B, o3 fraches
inspired gas is:

\ P
\ A~ commig @ 70 mm H ‘ {c
\ @D 90 mmHe = 100 mm Hg
| / .
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e ' ' "
: __,( 25, “The quantity of a slightly soluble gas that will d’iss&lve in a given mass of hqmdﬁt a ated }mm
o

roportional to the partial pressure of that gas™. This statement refersto;
Graham’s law N D}m%n"ssikw

O} e _ _ Charles law o, B. '
‘ 4 D Avogadro’s law _ . }Sm&ry%‘w/_ | . Pﬂ’i m —EZ—

! 26 Which of the following would act as a stimulus to initiate a muscle comntraction?

A. hormonal activity " neurofransmnitters
C C. a change in the pH of a musa:lc (All of the above
! - , 4
, 27. The plateau phase of the cardiac muscle action p@lxmtla] is due to: W i 2
. | the movement 'of fewer sodtum ions aCTOSS the cell membrane Y
the calcium channels remaining open longer than the sodium channels ool

the increased membrane permicability to potassium
a decrease in the amount of calcium diffasing across the mcmbrane

an increased mcmbrame permeability to sodium ions

to secrete surfactant

to trap dust and other debris

to replace mucus in the alvech

to protect the lungs from bacterial mvasion
to increase the diffusion distance

C
D
E
28. . % g e walls of the alveoli are composaed of two types of cells type I and type Il The: famtiomat e i
e
C
D
g

B{ (,Y\LS\"\LL"\ 29 6})Place the followmg structures of the respiratory. tree in order, consxtdenng how aw s theerees: 1 termm

Q{\C\‘uc{a o bronchioies 2. bronchus 3. rcspnatm'y bronchioles 4. alveolar duct 5 bronchlolac 6.. dfecikasacs
ﬁj([’ l%mmﬁmﬁ.ﬁ_& 2,4,1,5,3,6 1,5,2,3,6,4 - . L 32, S,dﬁs
@Jﬂ\ - D 5.1,3,2,6,4 2,5,1,3,4,6 n
o X , XO.L ,@@Xt\ In muscle contraction, calcium apparently acts to: @? ’;Z-QH = _
)\(vﬁ X Y‘ ; C ! < A. increase the action potential nansnnttexi along the sarcolemma .
Py Q:E'\} Al @ release the inhibition on the Z lines.
remove the blockmg action of tropomynsm

D. cause ATP binding to actin. ~ — ——-

31.  The amount of blood flowing to skeletal muscles is greaﬂy increased durmg exesm&zs Thizsedirzticmet

b ood into muscles is accomplished by:
; contraction of muscle in the walls of arterioles v

B. relaxation of muscle in walls of arterioles
C. opening of valves in vems

D opening of valves in arteries

E relaxation of muscle in the walls of veins

f the period of ventricular filling were increased m duration: v

less blood would flow mto the ventricle for any given time mterval

the amount of blood in the vestricles at the end of diastole would be greadesr
the amount of blood in the veatricles at the end of systole would be greaterr
the stroke volume would decrease

(O%)
N
Y =

33. The respiratory membrane is a combmation of.
A. respiratory bronchioles and alveolar ducts
. ) alveolar and capillary walls and their fused basal lam'ma\/
o C. atria and alveolar sacs
N D. None of the above N

‘Dr. Bernard - Human Physiology Exam 3 - Spring 20605 — Page L7



W

.,’:

' ‘ Short Answer Questions
Please answer these questions briefly. Label diagrams correctly, with lines po
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!! .

inting to' =

51, Imagine grasping an object with a handle and lifting it 20 centimeters. What is different about the muscle
behavior lifting a coffée mug, a full half gallon of milk, or 4 10 kilogram suitcase? (Ignore positional
differences of the arm; address the effort required.) Do sarcomeres behave diffeglﬂy‘? (5 points)

; Coflﬁe,e/ AL v N | + efbort (
LoAR g o Qoblee. WuSGATS i{w& L@zj \so(-q?\c
N3estenTa s\ AL wsae fmg{g\:k’ . ‘Sfcfij E‘

%ﬂ+ - ands He 'Md@ !Qm‘_g-kh st WS (5 AtDiser

Bpctenivg)
vl : S i .‘ |
LBl i hold ga.\(m o0 sl oot 4-&.@2“;,%‘\4\& Mlim
e@@ Y ‘%—b\QU"\ WAL Qg%,e, : WL,L&S_I Lgu_‘(’* | e VL\Q)\/“QW\:U/L
o SRIL 180 HORte  plostaing - L HUASTON o |
%qd\g c@f_\.@ﬂﬂvl{f Md/' i \/\JUJQ .C( et Smﬁ\@/p ‘
aCCO LS DTN L : o . |

‘\+ 0(56,\ ) . ‘\.. . 1 e

L (8 R v ) ) . ) <
B \C@ﬁ g sUVkese  gegulies. Guv dowdtelly wiare efor
ﬁ“\q{\ .' 3 e \-\,\' ' ex, E(L;\We} s pitract N A

@@\n@ e uanseles L dension il nlreage but g WL:’,L:*L;?S

.= 52.  Your physiology professorbﬁas suf%ered a'myocardial infarction (after seeing the grades on the last exam‘)g i

5%, witha\ -

....f""”f

Although his heart rate is 60 beats per minute, his ejection fraction (SV divided by EDV) is only 2
. stroke volume of 40 mL. What is his EDV, ESV, and CO? Show your calculations. (5 points)...

MR = 6OEE, co= PR XSV S vw\?
S\C=nomt (0= (ORx HO0nt | ot Len
qo — sl oL LL '
SR D = AYDO HE | peeriny
‘{;P = QSO/ o 7 edy MMM ey e /,u'\r{?fg
o itk e
O A T 5 e gwé;"fﬂg
/ SEOMZ 1000 co C’?ﬂip'%'c\j@wﬂ'\w
S} LAWY
EDU - 2 loO T 2 Lf@@ - f;//g\/’f 6 0 tﬂ(\ e Vu.,sm?'-.-,-.:_
T — . v A ,(J( LY
' ; 27 b( O - = S\ : %&mwté/ &V’\d&

{ BASH

S iade lexgte

LAl gharter
*‘fwa’“-@. 0>
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Short Answer Questions
orrectly, with lines pointing t0

Please snswer these questions briefly. Label diagrams ¢
Partial credit will be given:where appropriate. V) Wnte legably
n. Number them, please!! ' b i

the proper structures.
Yq’u can ust the pack of the last page to con

tinue any questio
the Na K-ATPase pumps. The neuron is

ith a drug that instantly and permariently stops
pens to the resting membrane

WNeurons are treated W
then repeatedly stimulated, and recordings are made of the response. What hap
potential \mmcdxately and over time? (4 points)
Py ax,l’:..m

/Zf o et %’Mﬂ\ M"“‘ ‘4‘:“’“’&“% s s
M' Ac»wté—u”& o ,uaM Bux seen o ,&y\—ﬁ //Mboc
52. Ho;vz:jzj;t-ifn of neurotransmitters terminated? (3 points) W M‘S ”‘L"’\ 6&7‘&6
M '
= v b Hiiadiof . 3
/‘/;,,-7 N d//%m Ateraiy %“'M e e e w"“—‘&Q
/ é{> e "’."‘f; A /’Ci*-»n /Lr-&-‘-fz. «6“‘7‘/&9 C"é"f!’f Aol
/// 2. oiaeliated o
N 4 AR e o A c&%:(— C
M?sué"‘"é%z% e
3. L e

~1a 3 Trace the “Efu»f
o \"3 ) path of
' ? b cerebrospinal fluid from its point of prod
production until it is
reabsorbed into th
> ¢ bldod. (6

D o I :
M q IZ\-L M C’% //Lwo[w m - /_éé‘m
et A CSBF s ﬂ_,o.u’r ) ’ = P 2 /"Louifik

. l- M /Z&(f;,.—f., W ) /7’1
o »"";.: ~/\-'va£ e e
S —Llf /‘C

51.

t

t . . g ? [Rig 2 R
i. g‘ / /G’!M a('/o'uw,/,'f . ) e Attt o /Zi(.{:..(_
' ,»" . ) ! l y [T W S /__'L‘_— .
\_\ » / Lg)’é\, s ,__:,(” . A ,/d__(_ At { - .

I 't:\"é,—/'mk—'éx——ir 7 w—ao«_@( ot

2. A Y : )
S e
/E’(""‘L 4’37’.14,—;»‘——‘1__,)’ e ,«w{' "/-_u . .
L Y g .r:»':ﬁ!ﬁl;A )
“ :-" —?:"L‘_”_%:{‘ A /2#— Lol g

uf,u-«é}/,_ )
. a,a..u,a_/( , .{,y/&/%‘ ‘ ,&f\,{/ ,z;;c_«&; ;

diMﬂb r o
Mj e - /O /éfis_d, &
/G,;{JWM C.B.‘«\._,cni - é_w
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Dir, B«?Yﬂﬂr@ . Lo it j_
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DIRECTIONS: Fach of the numbered items or incomplete statements in this section is followed
by answers or completions of the statement. Select the ONE Jettered answer or
completion that is BEST in each case and write vour selection in the lefi margin
beside the question. Each multiple choice question is worth 2 paints.

Use the diagram to the right to answer the next three (3) questions,

1. Ident]fy the structure labeled “5.”

A mus’
/B_/ cerebral cortex

el primary motor cortex
D primary sensory cortex
E autonomic ganglion

2. Which structure receives impulses directly from a sensory
k B2 c 3
g
3. Identify the type of information that travels along the structure
labeled “2.”
A motor commands to skeleta! muscles
B proprioception to the cerebral cortex
C. fine touch to the cerebral cortex
ain and crude touch sensatlons e
E. visceral motor commands to smooth muscle
4. Ihe shdmg filament of contraction invalves:

~Actin and myosin sliding past ¢ach ofher but.not shortenmg

:B./ “The's shortenmg of thick filaments so that the thin filaments slide past. <‘ (M' € ,
. Actm and myosin shortening but not sliding past each other. V' bra N
_ ,9/ The Z discs sliding over the myofilaments. . ?{‘O(MZ DLLp iy
5. Contractions of the papillary muscles:
A. close the atrioventricular valves
close the semilunar valves
g gject blood from the ventricles
.. Bi revent the atrioventricular ¥aives from pr ojecting into the atria
P G]CCt‘ blood from the atria into the ventricles
6. The ear collects sounds waves and transmits them to the ear, which containg senscry organs for
hearing.

AT inner; middle B. outer; middle uter: lnnbl:f ’
) iiiddle; inner . E. none of these -
7. Site where the velocity of blood flow is least. ,
A large arteries B arterioles TC.._ capillasics

D. large veins

mnferior vena cava
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8. If you feel like you heart is beating rapidly while you sit here taking this exam, you are probably:

right because the somatic nervous system is in control

right because the parasympathetic systemic responds to.stress situations. |

- 1ight because the -sympathetic system 18 respondmg to the stress of the test 51tuat10n ¥

D.”" " wrong because the pacemaker tends to keep your ‘heart | beatmg ata steady rate even under stress

E. wrong because the response of your body to stress is to shift energy to the skeletal muscles from the
heart muscle

Damage to the fovea of the eye would interfere with the ability to:
‘_gfocus onanimage -

regulatc the amount of hight striking the retina

bleach visual pigments

see black and white

see color

A
B
C
D
E
10. The lens focuses light on the photoreceptor cells by:
A moving up and down

£
D. opemng and closmg
E dilating and constricting

11. Blood within the pulmonary @ 1s returned directly to the:

A lungs B. night atrium
p. right ventricle E left ventricle
12. Each of the following statements concerning the movement of ﬂurd between capillaries axd interstitaal space is

true EXCEPT one. Identify the exception.
A. Blood hydraulic pressure forces fluid from the: aplllary to the interstitial space.

B. Blood osmotic pressure moves flpjd from thef terstitial space to the capillary
/Q . The osmotic pressure of the interstitial fluid is less fhan the blood czmotic pressure.
© D.”  The blood hydraulic pressure and the blood osmotic pressure are equal in magmtude but opp051te in T
S——— action, _ TR "
E. The hydrauhc pressure ‘of the mlersmlal ﬂmd does not oppose the movement of ﬂuld from ﬁhe caplllary

13. During the period of ventricular filling;
A. pressure in the heart is at its peak
B. the atna remam m diastole
»;‘ 1o sswely through the atna and the open AV Valves .
D. " blood is flowing through the open pulmorary valve =~ -

E. the mitral valve remains closed
14. Stroke volume would be expected to decrease when:
A there is an increase in contractility
By thereis'a sndden increase in aortic pressurg) #
C. the end-diastolic volumie increases
D. there is a slow heart rate
E. when blood flow returning to the heart is increased
15. The cartilaginous structure that surrounds the external auditory meatus si the:
A.  saccule B.  utricle C. labyinth

B ossicie

/
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16.

17.

18.

19.

20.

21.

22.

Which statement is true?
The sarcomere shortens, the two Z disks at each end move closer together, and the I band and H zomne
virtually disappear.

B.Y"  The thin actin filaments slide along the thick myosin filaments as they move toward the M line in the

center of the sarcomere.

When a muscle contracts, myosin molecules coil up like springs to shorten the length.

Aaid B are trus' -

A, B id Care true

Ifthe vagal nerves to the heart were cut, the result would be:

AT the heart would stop, since the vagal nerves trigger the heart to contract

’/B parasympathetic shmulation would increase, causing a decrease in heart rate
C. the AV node would become the pacemaker of the heart

@ thie heart rate would ncrease by .about 25 beats  per mmute

“None of the above is correct.

Isovolumetnc contraction:
' srefers 1o the short period dunng ventncular systole When the venmcles are completely closed chambers -
occurs while the AV valves are open

occurs immediately after the semilunar valves close
! only occurs in people with heart valve defects

E. occurs immediately after the atria relax

The shape of the lens 1s controlled by the:

A papillary constrictor muscles ‘B. __ papillary dilator muscles
C. 1ris 7 mharymuscles “\

E. aqueous body

Lhe deflection waves in an ECG tracing include:
! ,whlch mdlcates ventricular, repmlanzatlon Y
i the Q-T interval, which indicates the time of atrial contraction
C. the PQRS complex, which follows ventricular contraction
the P wave, which is only present m patients who have had a heart attack

ch of the following is NOT characteristic of smooth muscle?

/£ nooth myscle. connective tissue forms tendons,, >

B neurons that innervate smooth muscles are under mvoluntary control
C. smooth muscles are uninucleate
D

E

smooth muscles do not contain sarcomeres
the thin filaments of smooth muscle fibers are attached to dense bodics

The tricuspid valve is closed:
A  while ﬂ]C ventncle is in diastole”

B. while the atrium is contracting
by movement of blood from atrium to ventricle

D / **wheﬁ{he—vmmm

depolanzahon phase of the conducting systemamuscle action potentiakis the result of:
increased membrane pelmeablhty to sodium iofis

~increased membrane ermeéability to potassium ions

increased membrane permeability tolcalcium jons;
decreased membrane permeability to sodium ions
increased membrane permeability to chloride ions

Dr. Bernard - Human Physiology Exam 3 - Spring 2006 — Page 3 of 7



24. Which of the following would act as a stimulus to initiate a muscle contraction?
A. hormonal activity B...._ . neurotransmitters
C. a change in the pH of a muscle 1 of the ab@

e

25. The plateau phase of the cardiac nuscle action potential 1s due to:

the movement of fewer sodium ions across the cell membrane

Jum channels temaining open longer than the sodium channels#
‘the increased membrane permeability to potassium

a decrease in the amount of calcium diffusing across the membrane

an increased membrane permeability to sodium ions

26. In muscle contraction, calcium apparently acts to:
A mncrease the action potential transmitted along the sarcolemma
B. release the inhibition on the Z lines
\ “e",fblockmg acthn‘ qf tropomyosm
D, cause ATP binding to actin -

o

/’ o

ﬂ
JV

27. The ossicles connect the: . t o .
<A tympanic n membrane to the oval Window. (P)f A Lg - D Qﬂ{“ S
"B tjfnpamc membrane to the round window
C. oval window to the round window
D. cochlea to the tympanic membrane
E. cochlea to the oval window

28. The amount of blood flowing to skeletal muscles is greatly increased during exercise. This redirection of blood
o muscles is accomplished by:

contraction of muscle in the walls ,
telaxation of muscle in walls of artenoles

ﬁ‘\ % opening of valves in veing -
E

opening of valves in artenes
relaxation of muscle mn the walls of veins

29. If the period of ventricular filling were increased in duration:
A _ less blood would flow into the ventricle for any given time interval
' Cﬁ " the amount of blood i n the ventricles at the end of dliastole would be greater A
C. " the amount 6f blood in the ventricles at the end of systole would be greater

/D/. the stroke volume would decrease

30. in circulating from the brain to the amm, a drop of blood would NOT have to pass through which of the

following?

A. left atrium B. aorta

C superior vena cava b. pulmonary vein
< E.". _inferior vena cava..’

31. Which of the following is NOT a function of smooth muscle tissue?

A, altering the diameter of the respiratory passageways
Bl elevating hairs on the arm, ™

S om the heart into the major arterics 4
A moving food materials alt igestivetract
VE forcing urine out of the urmary tract

32. r\/ibrations received th the ear are amplified by the action of the:
AL audltOIy ossicles "y . B. cochlea C. oval window
D. round window E. tympanic membrane
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33.

34.

35.

36.

38

39

40.

The pulmonary circulation differs from the systemic circulation because:

A

D.

‘Which
A
C.

Pulmonary blood flow is only half that of the cardiac output. ;

There are no arterioles in the pulmonary cirenlation.- - .. . - e e
It is a Jow pressure system while the systemic circulation is a high pressuxe systm.

It is less distensible than the systemic circulation.

of the following has a M into capillaries?
the systemic circulation o , the pulmonary circulativon
both ) neither

Which statement best describes arteries?

The bacterium that causes tetanus produces a toxin that

Al carry oxygenated blood to the beart.

All contain valves to prevent the back-flow of blood.
All carry blood away from the heart.

Only large arteries are lined with endothelium.

affects the central nervous syskx and skelestfimu scles

producing powerful tetanic contractions of the skeletal muscles. The toxin probably actsby:

A
B.

increasing the amount of acetylcholinesterase in the synapse
making the cells less permeable to sodium jons

increasing the amount of potassium ions 1n the intercellular fhud
making the cell membranes more permeable to calcium ions
competing with acetylcholine for recepiors at the motor end plate

Central fatigue

A
B.

Which

®

C.
p.

Which

include feeling tired
amay precede physiological muscle fatigue
may be related to changes in the brain related to changes in the pH of the blood
Aand B
A Band C

of the following are involved directly in the systemic cirailation?
superior vena cava, right atrium, and left ventricle.

right ventricle, pulmonary artery, and left atrnium.

left ventricle, pulmonary artery, and infenor vena cava

right atrium, nght ventricle, and left ventricle

description is NOT correctly matched to the tissuc?
skeletal muscle — controls voluntary body movements
skeletal muscle — always attached to bones
cardiac muscle ~ found only in the heart
cardiac muscle — classified as striated muscle
smooth muscle — the primary muscle of internal organs

Excitation-contraction coupling refers to

acetylcholine opening on channels
the arrival of acetylcholine at the neuromuscular Jjunction due to its exocytosis fom the axmtermnal

the chemical and electrical events that trigger the mechanical events in a musck fiber
the enzymatic removal of acetylcholine from the synapse which cap then allow mlaxaton tey secur

Band D
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33.

34

35.

36.

38.

A

40.

The pulmonary circulation differs from the systemic circulation because:
Pulmonary blood flow is only half that of the cardiac output.
. ‘There are no arterioles in the pulmonary circulation.
/C  Rtisalowj pressure system whlle the systemic circulation is a high pressure system. ™

D.  Ttis less distensible than the systemic circulation.

Whlch of the following has a pulsatile flow into capillaries?
( A o the systemlc clrculanon B. the pulmonary circulation
C. " both D et

Which statement best describes arteries?
C. All carry oxygenated blood to the heart.
AB. All contain valyes to prevent the hack-flow of blood.
/C‘ ~All carry blood away from the } heart\
D Only large arteries arc lined with endothelium.

The bactermum that causes tetanus produces a toxin that affects the central nervous system and skeletal muscles
producing powerful tetanic contractions of the skeletal muscles. The toxin probably acts by:

A mcreasing the amount of acetylcholinesterase in the synapse

B. making the cells less permeable to sodium ions
W@%@Wﬁmme far fluid
b- making the cell membranes.more permeable to calc‘iiilh

E. Chng, Wn;h acetylchohne for receptors at the motor end plate T
N .

Central fatigue

A mnclude feeling tired

B. may precede physiological muscle fatigue
L may be related to changes m the brain related to changes in the pH of the tlood

Which of the following are involved directly 1n the systemic circulation?

A "+ Superior - vena cava, right atraum, and left ventricle, ~”
BT mght ventricle, pulmonary artery, and left atrium.

. /Q left ventricle, pulmonary artery, and inferior vena cava
. right atrium, right ventricle, and left ventricle

Which description is NOT correctly matched to the tissue?

A skeletal muscle — controls voluntary body movements
B. skeleTatmusclc — always attached To hones
.C. cardiac muscle — found only m the heart
D “cardiac muscle — classified as striated muscle
E. ~ smooth muscle — the primary muscle of interal organs

Excitation-contraction coupling refers to

A acetylcholine opening ion channels

B. the arrival of acetylcholine at the neuromuscular junction due to its exocytosis from the axon termunal
. ihe chisiical and electrical ewents that trigger the mechanical events in a muscle

_the enzymatic removal of acetylcholine from the synapse Wit ich can then allow rclmat1011 to occur
BandD .

llta\ U
|
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41. Put these events in the correct order of occurrence.

1. End plate potentials trigger action potentials
2. Transverse tubules convey action potentials into the interior of the muscle fiber
3. Acetylcholine binds to receptors on the motor end plate.
4. Binding sites on actin are uncovered, allowing myosin to bind and carry out power strokes.
5. Ca™ is released from the sarcoplasmic reticulum.
6. Chemically regulated ion channels open, causing depolarization.
7. Ca® ions bind to troponin-C, pulling on tropomyosin
A. 5,3,2,1,4,7,6
B 36;1;2,5 VAST
/C7;'“ THT37,2,6, 5
B 2,4,7,6,3,1,5
E. 3,6,1,5,7,2,4
42. Ani 1111portant difference between single-unit and multi-unit smooth muscle: is
. A, miimerous gap junctions in single-unit smooth muscle, which allow many cells to work togeher ac a
T sheet - S
B.\M"wllonger actin and myosm ﬁlaments n mu]‘u—umt smooth muscle, which allow coordination of contraction
C. the ability of single-unit fibers to change into multi-unit fibers when advantageous
D. Closely controlled individual fibers in single-unit smooth muscle to allow fine control and graded
5 X)ﬁl‘gfe};?eoslzs by selective activation S /q\ Ve y 7f b
Se & M@( I
43. The structure that separates the cochlea duct from the tympanic duct is the: Sca /a\ 7 Y1 pamn !
A. tectorial membrane B B basﬂar membrane Ty €7 membrane labyrinth
D bony labyrinth /E; " stapedius
44, The thick, gel-like fluid that helps support the structure of the cyeball is the:
< ;A_._;' Uvitreous humor B. aqueous humor C. ora serrata
D. penlymph E. otolymph
45. Light passes through the following structures in which order?
/é. vitreous humor, lens, aqueous humor, cornea
s -inB. T cornea, aqueous humor, lens, wtreous humor\ .
i C. cofﬁéa vitreous humor, Tens, aqueous humor
D. aqueous humor, cornea, lens, vitreous humor
46. In the sympathetic nervous system, preganglionic fibers are and post ganglionic fibers are
A. white; gray B. ~ long; short C. square; round
D. thack; skinny _E _ short; long
47. A certain drug decreases heart rate by producing hyperpolarization at the imembrane of the pacemaker cells of
the heart. This drug probably binds to receptors.
A. nicotinic 7B, muscarinic ~C. alpha-1 adrenergic>
D. alpha -2 adrenergic E. eta I '

ol s
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: DIREC’I’IONS: " .Each of the numbered items or 11icompléte statements in this section is féllowﬂ(f !
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. '

1. - Tf!ie shdmg ﬁlament of contrachou mvolves.' ‘

] The shortenmg of thick ﬁlaments so that the thm ﬁlaments slxde past}Q

C. Actin and myosin shortening but not sliding past each other)c
D The Z discs shdmg over the myoﬁlaments 5(] ‘

| 2. . Contractions of the papﬂlaly muscles:. C . .
Al close the atrioventricular valves , ' -
B. . close the semilunar valves ‘ ,

- eject blood from the ventricles -~ - - o _ .
atrioventricular valves from projecting into the; ama ' '

eject blood from thé atria into the ventricles

Ifyou feel like you heart is beating rapidly while you st here taking this exam, you are probably
right because the somatic nervous system is in control
B " right because the paras_*,rmpathetlc systen:uc responds to stress situations _
g right becanse the sy - system nding 16 the stress.of the test situation
wrong because the pacemaker tends to kecp your heart beating at a steady rate even under stress
E. wrong becayse the response of your body to stress is to shift energy to the skeletal muscles from the

heart muscle - -
. }(b W@c
4.  Blood within the pulmonmjy vems is returned dlrectly to the:
A, hmgs -~ - B. right atrium
D. - riglit veniricle - : Eo left ventncle

5. - Eachofthe following statements concerning the movement of fluid between cgp;ﬂamwndzs_\l_nt;_’____crsﬂﬁahpace is

“true except one. Identify the exception.
Blood hydraulic pressure forces fluid: f6m the capzllary to the interstitial space.: /
The osmotic pressure of the interstitial fluid is Jess than the blood osmotic pressure.

Blood osmotic pressure moves “flnid from the interstitial space to the capillary»
The blood hydraulic pressure and the blood osmotic pressure are equal in magpitude but opposite in

bt action.
E. “The hydraulic pressure of the mterst:mal fluid does not oppose the movement of fluid from the

capillary.
6. During the period of ventricular filling:
A. pressure in the heart is at its peak

the atria remain in diastole
yassivelythrough:the atria.and the open:AVivalves:

blood is ﬂowing through the open pulmonary valve
the mitral valve remains closed : ]

A 25 year old Human Physiology student has a total lung capacity of 6000 ml, r__qs_@g_z;l__yg&m&afuwﬁﬁml,

’ idyal capacity (FRC) is:
M 2,000 m! a - 2,500 ml Y 3,000ml
5 D. 3,500 ml : g E.  5,000ml
c 0e . g\j x & o andl |
_ Dr Bernard - Human Physmlogy Exam 3 - Spring 2005 - Page 1 of '?} ~ = 29() Jz.&/e’\‘/
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8 Site where the velocity of blood flow is least.

A

A. - large arteries o B. atterioles ) capillaries
D. . large veins nferior venacava
9. Stroke volume would be expected to decrease when: . @V’l \)c>l OKW““')’ out U ¢
C 4 there is an inorease in eontmctxhty ' V/ 56 Uﬁﬁhﬁ cle
, uddenincreasein aortic. pressiire
the end-diastolic volume i mcreases Py . 6 \/ E D V= E &) U
there is a slow heart rate ' '
E. when'’ blood ﬂow returnmg to the heart is mcreased

10. - The lung volume which represents the totgl volume -of exchangeable air is the ‘ , - .
: C. - inspiratory capacity

A. tidal volume vital. capactty
- D. expiratory reserve volume total lung capacity

11.  Which of the following are involved directly in pu circulation?

A, snperior vena cava, right atrium, and left ventricle
8P rightventricle; pulmonary artery, and-left atrium

. leﬁ ventricle, aorta, and inferior vena cava
-D. right atrium, aorta, left ventricle ' '

12. thch statement is true‘? A -
The sarcomere shortens, the two Z disks at each end movecloser together, and the I band and H zone

virtually disappear. C
The thin actin filaments slide along the thlck myosm ﬁlaments as they move toward the M line in the

W center of the sarcomere.
C. Whena muscle contracts, myosin molecules coﬂ up Iil(e sprmgs to shorten the length

andB aretrie
A, B and C are true

[

13. - I'the vagal nerves to the heart were cut, the result would be:
the heart would stop, since the vagal nerves tngger the heart to contract

parasympathetic stimulation would increase, causing a decrease in heartp.Ji
the AV node would become the pacemaker of the heart re;i‘ - /0

_ ghe] heartrate would increase by about 25:beats: per “minute
None of the above is correct.
L yslwas closeds, o wlood %fclul

14. Isovolumetnc contraction:.
A)  refers to the short period during ventncular syst stole when the ventncles are eompletely closed
chambers
B oceurs while the AV valves are open><
C. oceurs lmmedxate]y after the semilunar valves close% -
. D. only occurs in people with heart valve defect3l M\ﬂ\
. E.. occurs immediately after the atria relax : e o \/‘Q‘(k Lt
. & o L e *
15. @e deﬂectlon Waves m an ECG tracmg melude ' : A\/L”’A{'

B.
C. the PQRS complex, which follows ventricular contractlon%
D the P wave, which is only present m patients who have had a heart attack \JL“

xa\
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: E&ZA " A subject has a tidal volume of 800 ml, an amm) cal

16.  Which of the following is NOT characteristic of smooth muscle?’ : S
(&>  smoothmiuscle connective tissue forms tendons; - ' <
B. - neurons that innervate smooth muscles are under E\p}\un}@g\qggol
C. smooth muscles are yninucleate
. D. smooth muscles do not contain sarcomeres. , T
E. the thin filaments of smooth muscle fibers are attached to dense bodies ~ © . -, Cof
b , .

MWN\W Ve

. A’ whilethe ventricle is in diastole3¢ . .
B.  while the atrium is contracting ». S '
. C. by.movement of blood from atrium to ventricle )(

I @ when the ventricle is/in systole, '

W. ' ich of the following is most hkcIy to repre$e:nt normal arterial blood gas values, in mum Hg‘?
Ay PO, - 120, PCO, - 60 , B. PO, - 70, PCO, - 32

C. PO, -60, PCO2 40 . @ PO, - 90 PCO,-38
19.  Surfactant helps to prevent the alveoh fpom collapsmg by ' !
: humidifying the air before it enters >
warming the air before it enters : R Co o
interfering with ﬂle cohesiveness of water molecu]es thereby reducing the surface tension of alveolar
fluid -
protectmg the surfacc of alveoli from dehydration and other envxmnmentai variations -

2 o
hase of the conducting system musclc ac’aon potentxal isthe result of:
" Hncreased membrang permeability to sodium dons : .
. increased membrane permeability to potassium ions
" increased membrane permeability to calcium ions ,
decreased membrane permeability to sodium ions : S
mcreased membrane permeablhty o chlonde ions ‘ {

al dead space of 200'ml and 2 respiratory rate of 15

breaths per minute. His alveolar ventnlatmn o, is (in ml/minute): %Ooﬁ.. TOC i é:{) Py LLf
A 1,000 4 e 3,'000 _ e

In mouth~to—mouth artificial respmmon, the rescuer blows air fmm his or her own rwpmaiory system into that

of the victim, thus: ,
(A éxpansion of the victim’s ]ungs is’ ought about by blowmg air in at higher than aBnOSphenc pressure

B..  during inflation of the lungs, the mtrapleura] pressure increases X
C. intrapulmonary pressure exceeds mtmplemal pressure :
@ All of the above are correct.

22. -

:}&QB_ Which of the foilowmg statements conccrm: g alveola: pressure is/are correct?
Alveolar pressure is less than atm spheric pressure during a normal negative pressure inspiration.

dn atmospheric pressure during a forced expirations"
Sphenc pressure at the end of a normal tidal expiration.

Alveolar pressure is greater
Alveolar pressure equals a
All of the abovc :

'In the Peruvian Andes where the atmosphenc prcseure is half the normal sea Jevel value, the PO, of t'acheal

70 mm Hg | @ 80mmHg
100 mm Hg '

24,
' inspired gas is:.
A 60 mm Hg
D. %0 mm Hg
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| 25.

26.

27.

- 28.

29..

30. .

31. -

32,

33.

'

“The quantity of a stightly soluble gas that Wﬂl dxssolvc in a given mass of liquid at a stated temperature is

. roportional to the partial pressure of that gas”. This statemert refers to;
‘ K Dalton s law

. Charles law o B. ©  Grgham’s law
A Henry s law- Co . '
&w . . E\L} ~— F‘z T .

Avogadm’s law

Whlch of the following would act as a stnnu]us to initiate a muscle contraction?

e B.  neurofransmitters

A. ‘hormonal activity
C.  achange in the pH of a muscle. J _é;gi;All of the above,
The plateau phase of the cardiac muscle action potentlal is due to: : | catt
A. the movement 'of fewer sodium ions across the cell membrane
' the calcium channels remaining open longer than the sodium channels 5 . .

- the increased membrane permeability to potassium
a decrease in the amount of calcium diffusing across the membranc

an increased membrane permeability to sodium i ions

lis of the alveoli ed 11 d IL. The functi
¢ walls of the alveoli are compos oftwotypesofce s,typeIan type e func onoﬁrxp_llgs

to secrete suzfactant
to trap dust and other debris
to replace mucus in the alveoli
to protect the lungs from bacterial mvasmn

. to increase the diffusion dlstance _ :

—

0

' Place the followmg structures of the r&cplrato ‘tree in order, con51der1ng how air enters the tree: 1. terminal

In
A,

[]
B,

The amount of blood flowing to skeletal muscles is greatly increased dunng exercise. . This redirection of '

.@.tﬁrwu@

' If the period of ventric ing were increased in duration:

les 4. alveolar duct 5, bronchioles 6. alveolar sacs
152364%. R 6 3_1254,6~

2 UG

241536
5132,,6;4

muscle contraction, calcium apparently acts to: ' @P 2. 5
increase the action potcntlal txansmxttcd along the sarco]emma ' ’

releasg the inhibition on the Z lines

remove the blocking action of tropomyosm

canse ATP binding to actin’

bIood into muscles is accomplished by: 'C;:""" : /

contraction of muscle in the,;walls of arterioles
relaxation of muscle in walls 6f arterfolesx
opening of valves in veins .

opening of valves in aﬁemes X

relaxation of muscle in the walls of veins Y

less blood would ﬂow into the ventricle for any given time interval i
*the @mount of blood in the ventricles at the end of diastole would be{greatep
the amount of blood in the ventricles at the end of systo e would be greater

the stroke volume would decrease

."ﬂ

The r.ggp,;}ratol:y,membmne isa mnibinqﬁbn of:

C.
D.

respiratory bronchioles dnd :
alveolar and capillary walls: and: thexr fused basal ]amma\/

atria and alveolar sac.
None of the above
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hen you exhale, the diaphragm:
relaxes and arches
C. contracts and arches

34. &
B. relaxes and flattens

D. " contracts and ﬂattens

44

E. contracts and arches; but only When you are excmlsmg vxgorously

' }35 . In cxrculatmg from the brain to the arm, a drop of blood would NOT have to pass through which of the:-

" following?: . . A
A’ left atrium _ : B. aorta + .. . . %\
o superior vena cava . ' - D.- pulmonary vein - PV
snferior vena cava . S '
.. 36. - Whichofthe followmg is NOT a function of smooth muscle,ti yxe‘? '
Al altering the diameter of the re \/splrarory passageways !
B. elevating hairs on the arm ' '
@  forcing blood from the heart into,the major arteriés Codolio.c
' D. moving food materials along the digestive tract{,”
E. forcing urine out of tbe urinary tract v . -
. R N I
37.  The pulmonary cxrculatlon differs from the system]c circulation because: \ - b ;¥ L

Pulmonary blood flow is only halfthat of the cardiac output,l {2 (Cg ~G Y e

There are no-arterioles in the pulmonary circulation. -.
Tt is a low pressure system while the systemic circulation is ahlgh pnessure system:

D It is less distensible than the systemic circulation.

'A‘

o’v{x mto ca 1llanes?
; the pulmonary circulation

neither

38, Which of the followig has a pulsati
A. . the systemic circulation
C.. -both

"39. Winch statement best describes art /__,mgs.? =7, K CUUD
' A: Al carry oxygenated blood to the heartX
All contain valves to prevent the back-flow of b]ood;(
Al carry blood away from the. heart.<, :
Inly large arteries are lined with endothelium. -

Match each with its function (Questions'40 and 41): .
If the itemns vary directly

If the items vary inversely 5
If changes in the first item are not ordmanly accompamed by changes in the second - -

Both A and B
V\,&_@\"Q }q” M(\Cﬂqg

Neither A nor B
40.  Area ‘gra membrane AND thc total amount, of a gas dxffusmg through that membrane.

41, Thxc@ss of 8 membrane AND diffusion of a gas through that membrane. Thxdaf‘ s e

42.  The bacterium that causes fetanus produces a toxin that affects the central nervous system and skeletal
‘ -muscles Rrp_c_l@mg_@werﬁﬂ tetanic contractioms of the ﬂg}z]/etzl@s_clgs The toxin probably acts by:
o . increasing the amount of acetylcholinesterase i the synapse >

‘making the cells less permeable to sockium ions Y '

iicreasing the amount of potassium ioaos in the mterceliular fluidX
making the cell membranes more peroraeable to calcium jonsd
competing with acetylcholine for reccptors at the motor end plate
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45,

46,

-47.

48. .

49.

50, .

B,
R 0%
D.

‘Which descmpﬂon is NOT correctly matched to the mséuc'?

mcm@»

/A./
B
o

1

2.

3,

4.

5.

6.

7.
@

D.'

E. :

ich of the fo]lowmg are involved duectly in the ;xstgmL

“yskeletal muscle

Excxtatlon—conhachon couplmg refers to

(N

Central fatxgue

-.include feehng tlred
may predede physiological: musc]e fatlgue

z

. may be related to ohanges in the brain related to changes in thc pH of the blood'\/

AandB" ) ‘ '
A,BandC : - ‘ T )

c cm:ulatlon?

\eh\mm«mb o

/superior vena cava, right atrium, and 1&ft vemncle \/

right ventricle, pulmonary artery, and left atrium.
left ventricle, pulmonary artery, and inferior vena cava (‘i o \‘Cfg
nght atrium, right veritricle, and left ventricle \ }V},\ QRXY? Jr
]

skeletal muscle — controls voluntary body movements / S
~always attached to bones \. ' o,

'

cardiac muscle — found only in the heart V-
cardiac muscle — classified as striated muscle

" smooth muscle — the pnmaJy muscle of internal organs v~ ‘ -

acetylcholine opening jon channels =~ B o
the arrival of acety]chohne at the neuromuscular junction due to its exocytosis from the axon terminal

‘the’¢hentical and glectrical events that trigger th wl events in‘a muscle fibér
the enZymatic remova of acetylcholme from the synapse whlch can then allow relaxatlon to occur

‘BandD

" Put.these events in the correct order of occurrence.

. End plate potentials trigger action potentials -
Transverse tubules convey action potentials into the interior of the muscle fiber -

Acetylcholine binds to receptors on the motor end plate.
Binding sites on actin are uncovered, allowing myosin to bmd and carry out power strokes
Ca™ is released from the sarcoplasmic reticulum. .
Chemlcally regulated ion channels open, causing depolarization. .
Ca® ions bind to troponin-C, pullmg on tropomyosin .

2 65 ‘)Z.ﬁE/? 7;@!‘5’

53,2,1,4,7,6 '
3,6,1,2,5,7,4 -
4,1,3.7.2.6.5 3,’(03 es ‘3 7 Lf
2,4,7,6,3,1,5
3,6,1,5,7,2,4
An important dlﬁ‘m\(ff?lw It single-unit : and multi-unit smooth muscle is
(A.}  numerous gap ; tmetions; single-unit smooth muscle, Wthh allow many any cells to work together as a
. sheet . :
B. longer actin and myosin filaments in multi-unit smooth musc]e whlch allow coordmatnon of
contraction '
C. the ability of single-unit fibers to change into mu}u-umt fibei's when advantageous
D. Closely controlled individual fibers in single-unit smooth muscle to allow fine contro] and graded.
.contractions by selective activation
All of these

All muscle cells are elongatéd and are therefore called muscle fibers. [;:
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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. What are the four types of sensory receptors for the general senses? What is the nature of the stimuli that excite
each type? (4 points)
Nechrones
TAﬁi AV N
Fhot0

ooy 7S LR ST —
N 1

| e By ! !

LAY e VALLOETUR T '/[ S N A

2 !f ; £ & t
[/l/uc R A A ,j

52. Imagine grasping an object with a handle and lifting it 20 centimeters. What is different about the muscle
behavior lifting a coffee mug, a full half gallon of milk, or a 10 kilogram suitcase? (Ignore positional
differences of the arm; address the effort required.) Do sarcomeres behave differently? Explain! (5 points)

reary e +

Z)C/}\[(‘O %ng

B brat o Al sovet
’ Har newl
) &3
> Your physiology professor has suffered a myocardial infarction (after seeing the grades on the last exam).

Although his heart rate is 60 beats per minute, his gjection fraction (SV divided bry EDV) is only 25%, with a
stroke volume of 40 mL. What is his EDV, ESV, and CO? Show your calculations for full points. (5 points)

a
O ANV e

. ": D= /_\,9 r';:’j;" S .? ! > E/() ‘l"/ - E(/\.{J - ')1 :\_5": “' < \f":‘ ;""
" ! . |
LA e LT N R VS e . ,
2,17(;' CM . “L C T / T /‘_‘f ool ed e H \TJ; i / 3;
W Co b | oV lED) ST e
; R L ) VoG - bh. = 57,
- PR vl oLl P
HRE x sV =0 :
B R
e m CLV RO TR
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}f’ﬁ)ﬁRECTIONS:' " "Each of the numbered items or incompléte statements-in this section‘is folle
| or completions of the statement. Select the ONE lettered answer &

completion that i BEST {1 éaéh cate and ‘write your selection iii the left miarei
beside the question. Each multiple choice question is worth 2 points,

Use the diagram to the right to answer the next three (3) questions.

7 (y \° S b0k

1. - Identify the structure labeled 5 Cerlavy
thalamus o bes)
cerebral cortex
primary motor cortex [ 3

S e
LAY CI ‘

e T

primary sensory cortex
autonomic ganglion _ » e e e

mcnwe

2. “Nhjch structure receives impulses directly from a.scnsory
recepior? : ' T
Ay 1 B. 2 c 3
D. 5 E 7
3. 1dentify the type of information that travels along the étructure
labeled “2.
A motor commands to skeletal muscles
B. proprioception to the cerebral cortex
C. fine touch to the cerebral cortex _
@ pain and crude touch sensations ( \‘”C) [ e
E. visceral motor commands to smooth musce " K“‘W% B
4. - | » Tz]e”sliding ﬁ]mnent of (?ontr.af:tion mvolves: o . gg\;)\,c_oj o
’ @) Actin and myosin shding past each other but not shortening. ‘
3. The shortening of thick filaments so that the thin filaments slide past.
~C.o Actin and myosin shortening but not sliding past each other.
D. The Z discs shding over the myvofilaments.
3 Contractions of the papillary muscles: Fo.i \uve
A close the atrioventricular valves
) N
B. close the semilunar valyes Ynong '
C. eject blood from the ventricles o . fbjw" "
@ - “prevent the atriovexltricglajr valves from projecting into the atria ,' S0 Livrar
E. eject blood from the atria into the ventricles ‘
6. The ear collects sounds waves and transmits them to the ear, which containg Sensory organs for d_w A
hearing. ‘
A mner; middle B. outer; middle C. outer; inner
@) middle; inner E. none of these
7. Site where the velocity of biood flow is least. :
A large arteries B. artenioles @ capillanies
D. large veins E. nferic~ vena cava
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/If you feel like you heart is beating rapidly-while yois sit here taking this exam; you-aré probably: .. :.. 7.
A right because the SOMafic NGrVOUS. SYSEOM IS i CONTOL - et iy e

B .bﬁgﬁt,‘bé@iﬁééithé"‘p’arés'ympatheticf‘systemic Tesponds 10 stress:situations: . =0 s

@) right because the sympathetic system is responding to the stress of the test situation
D
E

wrong because the pacemaker tends to keep your heart beating at a steady rate even under stress
wrong because the response of your body to stress is to shift energy to the skeletal muscles from the

heart muscle

9, Pamage to the fovea of the eye would interfere with the ability to:
A. focus on an image
B. regulate the amount of light striking the retina
C. bleach visual pigments
D. see black and white
seecolor .. .

0. | € léns focﬁ.ses light on the photbrccéptqr cells by:

j:}l moving up and down
. moving m and ont
Qg) changing shape
D.  opening and closing
E dilating and constricting
Blood within the pulmonary veins is returned directly to the: -
A. lungs B right atrjum @ left atrju.m
p. right ventricle : E. left ventricle
2. Fach of the following statements concemning the movement of fluid between capillaries and interstitia) space is °

true EXCEPT one. Identify the exception. -
A Blood hydraulic pressure forces fluid from the capillary to the interstitial space. ’ .
B Blood osmotic pressure moves fhid from the interstitial space to the capillary "~ "
Ja The osmotic pressuré of the interstitial Huid is less than the blood csmotic préssure

@3 Thc_a blood hydraulic pressure and the blood osmotic pressure are equal in magnitude but oppasite in

act]on . .
E. The hydraulic pressure of the interstitial fluid does not oppose the movement of fluid from the capillary.
- 1 % During the period of ventricular filling:

A pressure in the heart is at its peak
B. the atria remain in diastole

(_Q) blood flows passively through the atria and the open AV valves
D blood is flowing through the open pulmonary valve
E. ~ the mitral valve remains closed =+ -

<4 Stroke volume would be expected to decrease when:

A. there is an increase in contractility

[ﬁB there is a sudden increase in aortic pressure
C the end-diastolic volume increases
D. there is a slow heart rate
E when blood flow returning to the heart is increased

15 The cartilaginous structure that surrounds the external auditory meatus si the:

A saccule B utricle C. labyrinth

C\ pinna E. ossicle
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17.

18

19,

20,

21

22,

Which statement Is true? T . L s
A" The sar, somere shorteris; the two Z disks at each end move closer-togetier: and the I'band and -

virtually disappear.

o Rlamentsstideatong the thiekingos
T of the sarcomere. :
C. When a muscle contracts, myosin molecules coj] up like springs to shorten the length.

@ A and B are true
E. A, Band C are true

I the vagal nerves 1o the heart were cut, the result would be:
A. the heart would stop, since the vagal nerves tngger the heart to contract
B. barasympathetic stimulation would increase, causing a decrease in heart rate
the AV node would become the pacemaker of the heart
é) the heart rate would increase by about 25 beats per minute
E. None of the above is correct. T
' ,Léovo]uhmetric contraction:
‘A refers to the short period during ventricular systole when the ventricles are completely closed chambers
B. occurs while the AV valves are open -
C. occurs immediately after the semilunar valves close
D. only occurs in people with heart valve defects o
E. occurs immediately afler the atria relax o

The‘shépe of the lens is controlled by the:
A. papillary constrictor muscles B. papillary dilator muscles
iris @) ciliary muscles

E. aqueous body

The deflection waves in an ECG tracing include: T
@ the T-wave, which mdicates ventricular repolarization

B. the Q-T interval, which indicates the time of atrial contraction . =~

C. the PQRS complex: which Fllouis o ontraction .

D. L

Which of the following is NOT characteristic of smooth muscle?

@‘ smooth muscle connective tissue forms tendons
B neurons that innervate smooth muscles are under involun'ta‘ryv control
C smooth muscles are uninucleate
D smooth muscles do not contain sarcomeres .
E the thin filaments of smooth muscle fibers are attached to dense bodjes

* The tricuspid valve is closed:,,._,v:..__.;.., :
A while the ventricle s in diastole
B. while the atrium is contracting
C by movement of blood from atrium to ventricle

@ when the ventricle is in systole

The depolarization phase of the conducting system muscle action potential js the result of:
A. mcreased membrane permeability to sodium jons

B. increased membrane permeability to potassium jons

@ increased membrane permeability to calcium ions

D decreased membrane pemeability to sodium jons

E increased membrane permeability to chloride 10ns
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25. The platean phase of the cardiac muscle action potential is due to: -

the movement of fewer sodium ions across the cell membrane
the calcium channels remaining open longer than the sodium channels
the increased membrane permeability to potassium
a decrease in the amount of calcium diffusing across the membrane
an increased membrane permeability to sodium ions

muscle contraction, calcium apparently acts to:

26.
mncrease the action pdtential transnutted along the sarcolemma
release the inhibition on the Z lines
cause ATP binding to actin

27,

ossicles connect the: /
tympanic membrane to the oval window

(B/
C.
D.
E.
In
A.
- B.
« . remove the blocking action of tropomyosin_
D. :
The
A
B. tympanic membrane to the round window
C oval window to the round window
D cochlea to the tympanic membrane
E cochlea to the oval window
28. The amount of blood flowing to skeletal muscles 1s greatly increased during exercise. This Tedirection of blood
_Into muscles is accomplished by:
/{4/__ ; contraction of muscle in the walls of arterioles
~B. relaxation of muscle in walls of arterioles
C. opering of valves in veins '
D. opening of valves in arteries
CE. relaxation of muscle in the walls of veins -

29.  If the period of ventricular filling were increased in.duration:

A less blood would flow into the ventricle for any given time interval

CB. the amount of blood in the ventricles at the end of diastole would be greater
C the amount of blood in the ventricles at the £nd of systole would be greater
D the stroke volume would decrease

30. In circulating from the brain 1o the arm, a drop of blood would NOT have 1o pass through which of the

following?
A left atrium. B aorta’ - -
€. superior-vena cava - D. pulmonary vein
(L/E,/ - inferior vena cava | |
31 Which of the following 1s NOT a function of snmoﬂiiﬁﬁéde tissue?
A altering the diameter of the respiratory Passageways
B elevating hairs on the arm ‘

a forcing blood from the heart into the major arterjes
D. moving food materials along the digestive tract
E foreing urine out of the umnary tract

32. Vibrations recgived th the ear are’_'a_mpljﬁei by the action of the:
_auditory ossicles R : cochlea . . C oval window
round window E. tympanic membrane. S
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The pulmonary gifculation differs from the systemic cm:ulanon because
AT Pulmoniry Blood floiw is only hilf that 6f the cardiac otput.

“There-aremo arterioles in the pulmonary circulation... i
TtisE low pressiire System whilé the systétire Gitculation is'a High pressure svsten. R

D. It s less distensible than the systemic circulation. T

34. ‘Which of the following has a pulsatile flow into capillaries?
A. the systemc circulation B. the pulmonary circulation
C. both @Y neither

35. Which statement best describes arteries?
A. All carry oxygenated blood to the heart.
B. All contain valves to prevent the back-flow of blood.
€ All carry blood away from the heart.
D. Only large arteries.are lined with endothelium. T e

The bacterium that causes tetanus produces a toxin that affects the central nervous system and skeletal muscles

36.
producing powerful tetanic contractions of the skeletal muscles. The toxin probablv acis by:
A. increasing the amount of acetylcholinesterase in the synapse
B. making the cells less permeable to sodium ions
C. increasing the amount of potassium ions in the intercellular fluid
@ making the cell membranes more permeable to calcium ions
E. competing with acetylcholine for receptors at the motor end plate
37. Central fatigne . / -
A mclude feeling tied
B may precede physiological muscle fatigue /
C. may be related to changes in the brain related to changes in the pH of the blood
(D> AandB
E A, Band C
38. Whlch of the following are mvolved dlrecﬂy in the systemic circulation?

(B ) superior vena cava, right atnum, and left ventricle.
right ventricle, pulmonary artery, and left atrium.
left ventricle, pulmonary artery, and inferior vena cava
D. right atrium, nght ventricle, and left ventricle A e

39. ‘Which description 1s NOT correctly matched to the tissue?
A skeletal muscle — controls voluntary body movements
@;ﬁ skeletal muscle — always attached to bones
= C. cardiac muscle — found only in the beart
D~ cardiac muscle — classified as striated muscle
E smooth muscle — the primary muscle of internal organs

40. Excitation-contraction coupling refers to
A acetylcholine opening 10n channels
B. the armnival of acetylcholme at the neuromuscular junction due to its exocytosis from the axon terminal
@ the chemical and electrical events that trigger the mechanical events in a muscle fiber
D the enzymatic removal of acetylcholine from the synapse which can then allow relaxation to occur
E

Band D
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at these events.in the ‘correct ordér of occurrence,

~ End plate poteritials trigger action potentials
S.convey action potentials into the mteno;r of the muscle ﬁbe.

§'to Tecepitors onthe frictor end ‘plate. "
Bmdmg sites on actin are uncovered, allowing myosin to bind and carry out power strokes,

4.
5. Ca® is released from the sarcoplasmic reticulum.

b Chelmcally regulated ion channels open, causing depolarization.
7. Ca® lons bind to troponin-C, pulling on tropomyosin
A, 5,3,2,1,4,7, 6 -,

B 3,61,2574 =y
C. 4,1,3,7,2.6,5
D. 2,4,7,6,3,1.5
E. 3,6,1,5,7,2 4

5~ An im mportant difference between single-unit and multi-unit smooth nitiselsqs =~ - o -

(/ IUMErous gap jinctions in single-unit smooth muscle, which allow mén’y cells to work together as a
sheet
B. longer actin and'; myosm filaments in multi-unit smooth muscle, whxch allow coordination of contraction
C. the ability of single-unit fibers to change into multi-unit fibers when advantageous
D. Closely controlled individual fibers j In single-unit smooth muscle to allow fine control and graded
contractions, by, selective activation e
E. All of these :
£ The structure that separates the cochlea duct from the tympanic duct is the:
A tectorial membrane ’—"’_@ < bas:lar membran::// C. membrane labyrinth
D. bony labyrinth E. I
44 The thick, gel-like fluid that helps support the structure of the eyeball j Is, the:

(@ vitreous humor B. aqueous humor C. ora serrata

D. perilymph E otolymph

& Light pés?ses'tllroug'h the fol]owmg structures in which order? -
A vitreous humor lens, aqueous humor, comea -
¢B £ornea, aqu&ous humor, lens, vitreons humor
C. cormea, vitreous humor, lens, aqueous humor
D aqueous humor comea; lens, vitreous humor
”””””” \ ) )
In the sympzﬁhehc Mervous system, preganglionic fibers are and post ganglionic fibers are
A. whlfe/-g:r;a‘.y B. long; short C. square; round

D. thick; skinny @ (shgrt \«Jgng}

s
{0

{{1A certain drug decreases heart rate by producmg hypggp_glaoxj_ZEQn at the membrane of the pacemaker cells of
the heart. This drug probably binds to__-. rec
A nicotinic [ B‘
D. alpha -2 adrenergic E.

C. alpha-1 adrenergic

W A/B (T/F) 3@7 White blood cells form a plug that seals a break in a blood vessel.

A/B (T/F) ﬁ Al musc]c cells are elongated and are therefore called muscle fibers.

£ The is a map of the motor cortex of the cerebrum. Write in youz ahéwer.
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Short Answer Questions :
Pleas

You can use the back of the last page to continue any question. Number them, please!!

5].

f

52,

53.

- questions briefly, Label diagrams correctly, with lines pointing t %,
uctures. Partial credit will be'given wheré appropriate. Write legibly!

eprop

% s
£

What are the four types of sensory receptors for the general senses? What is the nature of the stimuli that excite
each type? (4 points)

Mecke| = pressuce

ferki i iombmng D Marborstenplot —yivsasion
r: " 3 ~ o . 2y 4 .
Qovmd = 1ignk touoh D Uhatreteeprar —chanjeal,, pH
A j 6 ef '%t L @ (K\\‘\qu‘J\,Q\g(_O/C,O4\» ‘{“Q\(; . Q\C_ﬁ "'g"wi::“‘“cz-?ﬁwc’j}l.,lﬁi,,(i
\Zv\m‘\()\(@/rj_p up“r@‘@ - M\m k9 QLL—\\\\k

Ifhagihe grasping an object with a handle and lifting it 20 centimeters. What is different about the muscl; o

behavior lifting a coffee mug, a full half gallon of milk, or a 10 kilogram suitcase? (Ignore positional

differences of the arm; address the effort required.) Do sarcomeres behave differently? Explain! (5 points)-
' RS

Your physiology professor has suffered a myocardial infarction (after seeing the grades on the last EXAM). rxn i
Although his heart rate is 60 beats per minute, his ejection fraction (SV divided by EDV) is only 25%, with a
stroke volume of 40 ml.. What is his EDV, ESV, and CO? ‘Show your calculations for full points. (5 "points) “

Heood ~odw = &0k caly /m,,u\
SNV = 25/
SV =
¢ TN

o \‘\} oo (/\ ( C} hoA L_'

—
et

|
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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.

1. The ciliary muscle helps to:

A. control the amount of light reaching the retina
> contro] the s} i 1S
control the production of aqueous humor

C
D. move the eyeball

E. None of the above is correct.

2.
helps to stabiljze it agg gives physical support to the retina

C. isTocated between the lens and the ing
ﬁ/ contains blood vessels that nourish the retina V"ﬁé/
E. All of the above ,\a'f’ S
—

3. Which of the following is NOT a function of smooth muscle tissue?
altering the diameter of the respiratory passageways,~
elevating hairs on the arm,~

) forcing blood fr. m.the heart into.theanajar arteries v
D. mdving food materialg along the digestive tractv”
E forcing urine out of the urinary tract,/
4, AR

is a system of glands and ducts
keeps the cornea moist with continuous tear flow
is innervated by sympathetic neurons from cranial nerve VII

A E. All of the above are correct,

. i e RN e T ‘ '
5. ATTSHRISE ‘about-sound must through each of these areas of the brain. Put them in the correct order.

1. thalamus 2. medulla 3. auditory cortex of cerebrum ) 4. midbrain
AT1,2,3,4 B. 2,1,4,3 o — 2,4,1,3
B 32,14 B 3,412

&\/U/ 175

0. -
are slowly adapting receptors
freranidly when first acti vated, then slow and stop firing even with a continuing stimulus
are activated by parameters that must be continuously monitored by the body
alC DIODTIOTECEPOTS, for example
£
[j i % During the cardiac cycle,

»/j A. the p wave of the ECG occurs between the first and second heart sounds

] the, QRS complex of the Jiksgeprecedes the increase in ventricular pressure
C. the third heart sound oceurs during atrial systole Y

@ the second heart sound coincides with the QRS complex of the ECG

e’

the greatest increase in ventricular pressure occurs during the ejection phase

gwﬁm&}&%ﬁk cived the ear are amplified y the action of the: ‘
A cochlea = bones of the middle ear C. oval window
D round window E. tympanic membrane
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The purpose of transverse tubules is to:
- ensure a supply of Ca* jons through the muscle fiber X /

rapidly conductt ig action polentials to the interior of the muscle fiber
ensure a supply of glycogen throughout the muscle sarcoplasm.
conduct the ATP molecules out of the mitochondria throughout the sarcoplasm
B All of these statements are true.

In cardiac muscle:
ﬂ{o calcium ions are not released from the sarcoplasmic reticulum X
calcium ions do not bind to troponin molecules ¥
calcium ions play no role in the process of contraction Y ECF
some of the calcium ion required for contraction comes from outside of the cell -
E. calcmn Important role in repolarizing the membrane after the depolarization phase X

B.
C

11. In circulating from the brain to the arm, a drop of blood would NOT have to pass through which of the
following structures? .
L A. left atrium B. aorta inferior yeng.cava
D. pulmonary vein @ superior vena cava — ) T
s il
12. The I band contains: /’2’—- Gt
A thick filaments 57 —
v C. an area of overlapping filaments D. All of the above are correct.
E. None of the above is correct.
13. The plateau phase of the cardiac muscle action potential is due to:

the movement of fewer sodium ions across the cell membrane

the calcium channels remaining open longer than the sodium channels
C. the Increased membrane permeability to potassium

D. a decrease in the amount of calcium diffusing across the membrane

E an increased membrane permeability to sodium ions

1 ,Ca’ is important in the contraction of smooth muscle. Which of the following is &OT xrue about smooth
3 ¢ muscle contraction?
//7 - i 2~ . 1c retl /
W A. Ca® enters the cytosol from the sarcoplasmic reticulum.
Ca" binds to calmodulin. »*
lon-ds-dmmaediate triggered by calmodulin binding,.
chain kinase) forms a complex to activate myosin.~"
When MLCK activates myosin, ATPase activity is high and crossbridge formation is active v

. : : » MAVIY :
15. An important difference between smgle—@t and multiunit smooth muscle is:

A. the ability of single-unit fibers to change into multiunit fibers when advantageous. %

B. longer actin and myosin filaments in multiunit smooth muscle, which allow coordination of
contraction X o
numerous. gap»}unetmﬁ&»mﬁsﬂﬂW@h&ﬂWﬂ&ﬂﬁh%ﬂ&%0~worlcmg§EQSLELS.,E. S‘hebet‘ 7

N i

D. closely controlled individual fibers in single-unit smooth muscle to allow fine control and graded
contractions by selective activation

E. All of the above are correct. : Cng b —

he above a Mt ik = has fed

16.  ,The ossicles connect the:
A. cochlea to the oval window
Voo tympanic membrane to the round window
C oval window to the round window
D cochlea to the tympanic membrane
t@wmmhrane to the oval v
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A viral infection involving the vestibular nuclei may result in:
loss of hearing B. loss of sight C.
D. local paralysis E. high blood pressure

18 &, CHire that Separates the cochlear dugt from the tympanic duct i the:
A. tectorial membrane &7 basila
C. membranous labyrinth D. bony labyrinth
E. Stapedius
19. During the isovolumic phase of ventricular systole,
A the atria contract -

& the atrioventricular valyes and semilunar valves are closed
C blood is ejected into the great vessels

D. the ventricles are relaxing

E the ventricles are filling with blood

. 8y 11 %ntensity of a sound wave is relateq to its:
. agnglig!ge B. frequency C. duration
D. decibels E. pitch
2] Which description is NOT correctly matched to the tissue?

cardiac muscle — classified ag striated muscle

cardiac muscle — found ONLY in the heart

skeletal muscle — alw tached to bo

Smooth muscle — the primaxy muscle of interna] organs

s ATP binds to the myosin head at the beginning of a muscle contraction cycle,
the myosin head detaches from actin

B the myosin head Initiates binding with actip X I~ N
C. the myosin head tightens its bond to actiny v e $
D. ATP does not bind to the myosin head X A
E None of these complete the statement correctly X
23. The first heart sound is heard when:
A. the AV valves open < the AV valves close
the semilunar valves close B the ¥Tia contract
E. blood enters the aorta
iy

. ) hich event happens at the Start of a cardiac cycle? £l
Blood is ejectad from the atrium, ‘3"0?‘ A '
B. The SA node fires. -~
A

€7 Ventric ularsystote.oc curs. /‘,‘i’
AT TR P ave develope. S T35

E—Atrialsystole occurs. ==V
EDV is 140 mL, which other values are most likely to occur in 2 healthy, normal person?
“The ESV could be 70 mL and the SV could be 70 mL.

The ESV could be 190 mL and the SV could be 50 m[.

The ESV could be 50 mL and the SV could be 90 mL.

Aand B

Aand C iy
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26. Put these phases of the cardiac cycle in the correct order.

1. opening of the semilunar valves@(,éj

2. isovolumetric contraction@
atrial systole begins.»~ ()
closure of the AV valves &
ventricular filling is complete(3
ventricular systole begins 4p @)
ventricular relaxation @ g ?‘
ventricular ejection @ 2, I T -

\ 740

L W

= o

£ labeled line coding C. frequency coding
# E. All of the above. = .

27. The intensity of a stimulus can be detefhy
lar -

Ao
%\% )!
”

F T R AL G T e r N RO

SR ) Hdis

Recontraction coupimg refers to

the arrival of acetylcholine at the neuromuscular junction due to its exocytosis from the axon terminal

acetylcholine opening ion channels
the chemical and electrical events that trigger the mechanical events in a muscle fiber
the enzymatic removal of acetylcholine from the synapse which can then allow relaxation to occur

Band D

28.

29. ich of the following are involved directly in the systemic circulation? \ f

superior vena cava, right atrium, and left ventricle.
3 .
right ventricle, pulmonary artery, and left atrium.
left ventricle, pulmonary artery, and inferior vena cava
right atrium, right ventricle, and left ventricle
inferior vena cava, pulmonary vein, pulmonary artery

.t‘L

C. ora serrata

T aquéous humot

perilymph E. ortholymph
“371. At the conclusion of the power stroke,
S A. inorganic phosphate has been released from the myosin /
e B. actin has been moved toward the M line +~
C. ADP is released from the myosin head
the myosin head is tightly bound to actin »

L of the - : :
Displacement-of stereocilia toward the kinocilium of ashair.cell;,.
s produces a deépolarization of the membrane
produces a hyperpolarization of the membrane
decreases the membrane permeability to sodium ions
increases the membrane permeability to potassium ions
does not affect the transmembrane potential of the cell

C.
D.
E.

33.  s<Fhe receptors in the infier ear dre the: =~
A. utricles B. saccules
D. supporting cells E. ampullae

hair cells
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34.  “PemsdnenorivSTey
a stimulus altering the penmeability of a receptor membrane
changes in the transmembrane potential of the sensory receptor
production of a receptor potential :
generation of an action potential that can be processed and interpreted by the CNS

All of the above

.

OIS TINA O 6
/A./ is used to determine clarity of vision

provides information about olfactory receptors
provides a detailed map for sensory receptors
is used to test for hearing disorders

D
/E./ monitors the activity of taste buds

.36, /Nhich of the following statements is true about titin?
! @ Titin returns stretched muscle to their resting length.
Titin stabilizes the position of the contractile filaments.

Titin is helped by actin.

-
A and B are correct,
All of the above are correct.
Pl
37" The flattening of the action potentials of myocardial contractile cells, called the plateau phase, is due to a
- combination of K" permeability and Ca* permeability.
A. increasing, increasing decreasing, decreasing
C. increasing, decreasing decreasing, increasing
E. cannot be determined

R e,

nd-‘locahzed,»1s’:ca'med-b$y:

38. A A ERCrbed s e
large, unmyelinated C Fibers
small, myelinated A-delta fibers
small, unmyelinated C fibers
large myelinated A-beta fibers
None of the above.
PN
,',"/?9. ,.j Central fatigue .
e include feeling tired
may precede physiological muscle fatigue
may be related to changes in the brain related to changes in the pH of the blood

Aand B

A,BandC
Sensations of gravity and linear acceleration are registered in the:
A semicircular canals .t cochlea @ saccule and utricle
pts ossicles E. organ of Corti
41, The™™" ofa sensory teceptor may be irregular in shape and'overlap with those of neighboring receptors.
The size of this area determines the sensitivity to a stimulus.
A. discriminatory area B. spatial field C. somatic esthetic
receptive field E. None of the above

JThe force generated by a single muscle fiber:

: @ is always the same
B. can be increased by increasing the frequency of action potentials
C

can be increased due to summation
Band C
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3. Which statement best describes L{:L/;;l
_ /;g‘ All carry oxygenated blood to the heart.

4 All contain valves to prevent the back-flow of blood.
e, All carry blood@from the heart.

D. Only large arteries are lined with endothelium.
E.

All are larger than veins.

hat structures monitor vertical thovements?

. cristae and the semicircular canals
maculae of the saccule

C. maculae of the utricle

D. Band C

E All of the above

vitreous humor, cornea, ’é‘%ﬁi‘ﬁq €ous hiumor
comea, aqueous humor, lens, vitreous humor L
C cornea, vitreous humor, lens, aqueous humor CAIY -
D. aqueous humor, cornea, lens, vitreous humor
E vitreous humor, lens, aqueous humor, cornea

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

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

wasslrace the path of light.from,the time it is converted to an action potential.until it is perceived., (5 poiats)

b LorMA. ———>M7LMW hamoy s, Lond — Vi Hcean W,f 4>/3Ac1fgzécf?vﬂ
— po(dobe :
TN y ) M/I )

, o @M“Kp—-—ﬁ%zw <)ZT;; bouwies © qC’Dn L

to the gate control-theory. (5 points)
I et et e R,

—— B

e

’)
. -’A\_\
A}
Y
\

\
\
\
Y

Y

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



