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THIS IS FORM A EXAM 2              November 16, 2007

Choose the SINGLE BEST answer to each of the following questions.

1. Intercalated discs are characteristic of ____________ muscle cells. 
a. cardiac 

b. skeletal
c. smooth
d. all types of 

2. Cells of __________ muscle have many nuclei.
a. cardiac 

b. skeletal
c. smooth
d. all types of 

3. In normal functioning, _________ muscle cells contract only when 
    they receive a nerve impulse.

a. cardiac 
b. skeletal

c. smooth
d. all types of 

4. Waves of contraction result from muscle cells having ___________ .
a. many nuclei
b. intercalated discs

c. gap junctions
d. striations

5. Smooth muscle cells do not have striations because _______________________ .
a. they lack thin and thick filaments

b. their filaments are not highly organized
c. they are not multinucleate
d. they have no sarcoplasmic reticulum

6. Which contains the most individual axons?  The most single axons are IN the _______.

a. endomysium
b. epimysium
c. perimysium



7. Which muscle type never regenerates?
a. cardiac 

b. skeletal
c. smooth
d. all muscle types are capable of regeneration
e. no muscle is capable of regeneration

8. The contraction of a muscle cell is triggered by the arrival of ____________ .
a. ATP
b. myosin

c. calcium
d. tropomyosin 

9. Cells of _______ muscle are capable of spontaneous contraction.
a. cardiac 

b. skeletal
c. smooth
d. all types of 
e. no types of 

10. A function of connective tissue in the biceps brachii is __________ .
a. supporting blood vessels and nerves
b. attaching the muscle cells to bones
c. grouping muscle cells into fascicles

d. all of the above
e. none of the above

11. Cells of ________ muscle are formed by the fusion of many myoblasts.
a. cardiac 

b. skeletal
c. smooth
d. all types of 

12. Skeletal muscle cells increase in size by ___________ .
a. nuclear division
b. cell division

c. filament synthesis
d. all of the above
e. none of the above

13. The sarcolemma of a skeletal muscle cell is depolarized by __________ .
a. ATP

b. acetylcholine
c. serotonin
d. calcium



14. Which molecules remain intact, but change shape, during muscle contraction?
a. actin

b. myosin
c. ATP
d. all of the above

15. A myofibril is a bundle of _______________ .
a. sarcoplasmic reticulum
b. axons

c. actin and myosin
d. muscle cells

16. As a skeletal muscle cell contracts, its _____________ .
a. Z-lines move farther apart

b. light bands narrow
c. dark bands narrow
d. calcium ions get pumped into its terminal cisterns

17. Which is wrapped around a fascicle in a skeletal muscle?
a. endomysium
b. epimysium

c. perimysium
d. all of the above

18. Transverse tubules are part of a muscle cell’s __________ .
a. sarcolemma

b. sarcoplasmic reticulum
c. thick filaments
d. neurotransmitter receptors

19. The rushing of calcium ions into the sarcomeres results from the ______________ .
a. calcium pumps in terminal cistern membranes
b. attachment of cross-bridges to thin filaments

c. depolarization of terminal cistern membranes
d. conformation changes of troponin molecules

20. Tropomyosin filaments ________________ in the relaxed muscle cell.
a. block actin sites

b. convert ATP to ADP
c. trap calcium ions
d. repolarize terminal cistern membranes



21. The dark bands across a skeletal muscle cell are __________ .
a. thick filaments  made up of thick filaments and overlapping thin filaments, but named A-bands

b. thin filaments
c. A-bands

d. I-bands

22.  ATP is required for _______________ .
a. muscle contraction
b. muscle relaxation   to pump calcium out

c. cross-bridge attachment
d. all of the above

23.  A cross-bridge is part of a(n) __________ molecule.
a. actin
b. tropomyosin
c. ATP

d. myosin
e. acetyl choline

24.  Acetyl choline esterase is required for ________________ .
a. muscle contraction

b. muscle relaxation   destroys acetylcholine, allowing sacrolemma to re-polarize

c. cross-bridge attachment
d. all of the above

25.  Where is acetyl choline esterase located?
a. in the synapse

b. on the sarcolemma
c. in the axon
d. in the sarcomere

26.  The serotonin pumps of brain axons serve the same general function as the ________  
        of skeletal muscle cells.

a. acetyl choline
b. ATP

c. acetyl choline esterase  i.e., getting neurotransmitter out of synapse

d. calcium ions

27.  Relaxation of a skeletal muscle cell requires the action of ____________ .
a. myosin-ATPase
b. serotonin pumps
c. acetyl choline

d. acetyl choline esterase



28.  Which muscle has the smallest motor  units? 
a. flexor digitorum profundus   most dexterity

b. anconeus
c. gluteus maximus
d. vastus lateralis

29.  In a normally functioning heart, the _________ depolarizes at the same time as
       the atrial myocardium.

a. ventricular myocardium
b. right bundle branch
c. sinoatrial node

d. atrioventricular node  SA node impulses get to atrial myocardium and AV node at  same time

30.  The sinoatrial node cells are modified __________ .
a. neurons
b. Schwann cells

c. cardiac muscle cells
d. smooth muscle cells

31.  Which communicate directly with ventricular myocardial cells?
 a. Purkindje fibers
b. AV bundle branches
c. SA node cells
d. AV node cells

32.  Which function(s) in proprioception?
a. cross-bridges

b. muscle spindles
c. muscle fascicles
d. sarcoplasmic reticulum

33.  Round cell bodies are found in the  ___________ .
a. ventral horn
b. dorsal horn

c. dorsal root  DRG, specifically

d. ventral root

34.  Which contributes to the myelin sheath of a single axon?
a. ependymal cell

b. Schwann cell
c. oligodendrocyte  to several axons

d. neuropil



35.  The dorsal root ganglion contains _______________ .
a. cell bodies of sensory neurons

b. Schwann cells
c. oligodendrocytes
d. neuropil

36.  A fascicle of a nerve contains _________________ .
a. synapses
b. dendrites

c. axons
d. cell bodies

37.  White matter and gray matter are not found in the peripheral nervous system, 
        because of the presence of _________________ .

a. myelin sheaths
b. neuropil

c. connective tissue  breaks up white expanse of pure myelin sheaths

d. plexuses

38.  Endoneurium is located _____________ .   
a. around a nerve
b. between fascicles

c. between axons
d. between myofibers

39.  In order for the effect of a nerve impulse to end, the ___________________. 
a. axon must re-polarize  able to happen because of  d 

b. neurotransmitters must be destroyed  1 way of accomplishing d

c. neurotransmitters must be taken back into the axon  1 way of accomplishing d

d. neurotransmitters must be removed from the synapse

40.  There are synapses in the ______________ . 
a. dorsal horn  sensory axons synapsing with neurons going up to brain

b. dorsal root ganglion  none

c. ventral root   none

d. white matter   none

e. all of the above A
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Choose the SINGLE BEST answer to each of the following questions.

1. Cells of __________ muscle have many nuclei.
a. cardiac 
b. skeletal
c. smooth
d. all types of 

2. Intercalated discs are characteristic of ____________ muscle cells. 
a. cardiac 
b. skeletal
c. smooth
d. all types of 

3. Waves of contraction result from muscle cells having ___________ .
a. many nuclei
b. intercalated discs
c. gap junctions
d. striations

4. In normal functioning, _________ muscle cells contract only when 
    they receive a nerve impulse.

a. cardiac 
b. skeletal
c. smooth
d. all types of 

5. Which contains the most individual axons?
a. endomysium
b. epimysium
c. perimysium

6. Smooth muscle cells do not have striations because _______________________ .
a. they lack thin and thick filaments
b. their filaments are not highly organized
c. they are not multinucleate
d. they have no sarcoplasmic reticulum



7. Which muscle type never regenerates?
a. cardiac 
b. skeletal
c. smooth
d. all muscle types are capable of regeneration
e. no muscle is capable of regeneration

8. The contraction of a muscle cell is triggered by the arrival of ____________ .
a. ATP
b. myosin
c. calcium
d. tropomyosin 

9. Cells of _______ muscle are capable of spontaneous contraction.
a. cardiac 
b. skeletal
c. smooth
d. all types of 
e. no types of 

10. A function of connective tissue in the biceps brachii is __________ .
a. supporting blood vessels and nerves
b. attaching the muscle cells to bones
c. grouping muscle cells into fascicles
d. all of the above
e. none of the above

11. Cells of ________ muscle are formed by the fusion of many myoblasts.
a. cardiac 
b. skeletal
c. smooth
d. all types of 

12. Skeletal muscle cells increase in size by ___________ .
a. nuclear division
b. cell division
c. filament synthesis
d. all of the above
e. none of the above

13. The sarcolemma of a skeletal muscle cell is depolarized by __________ .
a. ATP
b. acetylcholine
c. serotonin
d. calcium



14. Which molecules remain intact, but change shape, during muscle contraction?
a. actin
b. myosin
c. ATP
d. all of the above

15. A myofibril is a bundle of _______________ .
a. sarcoplasmic reticulum
b. axons
c. actin and myosin
d. muscle cells

16. As a skeletal muscle cell contracts, its _____________ .
a. Z-lines move farther apart
b. light bands narrow
c. dark bands narrow
d. calcium ions get pumped into its terminal cisterns

17. Transverse tubules are part of a muscle cell’s __________ .
a. sarcolemma
b. sarcoplasmic reticulum
c. thick filaments
d. neurotransmitter receptors

18. Which is wrapped around a fascicle in a skeletal muscle?
a. endomysium
b. epimysium
c. perimysium
d. all of the above

19. Tropomyosin filaments ________________ in the relaxed muscle cell.
a. block actin sites
b. convert ATP to ADP
c. trap calcium ions
d. repolarize terminal cistern membranes

20. The rushing of calcium ions into the sarcomeres results from the ______________ .
a. calcium pumps in terminal cistern membranes
b. attachment of cross-bridges to thin filaments
c. depolarization of terminal cistern membranes
d. conformation changes of troponin molecules



21.  Acetyl choline esterase is required for ________________ .
a. muscle contraction
b. muscle relaxation
c. cross-bridge attachment
d. all of the above

22. The dark bands across a skeletal muscle cell are __________ .
a. thick filaments
b. thin filaments
c. A-bands
d. I-bands

23.  ATP is required for _______________ .
a. muscle contraction
b. muscle relaxation
c. cross-bridge attachment
d. all of the above

24.  A cross-bridge is part of a(n) __________ molecule.
a. actin
b. tropomyosin
c. ATP
d. myosin
e. acetyl choline

25.  Where is acetyl choline esterase located?
a. in the synapse
b. on the sarcolemma
c. in the axon
d. in the sarcomere

26.  The serotonin pumps of brain axons serve the same general function as the ________  
        of skeletal muscle cells.

a. acetyl choline
b. ATP
c. acetyl choline esterase
d. calcium ions

27.  Relaxation of a skeletal muscle cell requires the action of ____________ .
a. myosin-ATPase
b. serotonin pumps
c. acetyl choline
d. acetyl choline esterase



28.  Which muscle has the smallest motor  units? 
a. flexor digitorum profundus
b. anconeus
c. gluteus maximus
d. vastus lateralis

29.  In a normally functioning heart, the _________ depolarizes at the same time as
       the atrial myocardium.

a. ventricular myocardium
b. right bundle branch
c. sinoatrial node
d. atrioventricular node

30.  The sinoatrial node cells are modified __________ .
a. neurons
b. Schwann cells
c. cardiac muscle cells
d. smooth muscle cells

31.  Which communicate directly with ventricular myocardial cells?
 a. Purkindje fibers

b. AV bundle branches
c. SA node cells
d. AV node cells

32.  Which function(s) in proprioception?
a. cross-bridges
b. muscle spindles
c. muscle fascicles
d. sarcoplasmic reticulum

33.  Round cell bodies are found in the  ___________ .
a. ventral horn
b. dorsal horn
c. dorsal root
d. ventral root

34.  Which contributes to the myelin sheath of a single axon?
a. ependymal cell
b. Schwann cell
c. oligodendrocyte
d. neuropil



35.  The dorsal root ganglion contains _______________ .
a. cell bodies of sensory neurons
b. Schwann cells
c. oligodendrocytes
d. neuropil

36.  A fascicle of a nerve contains _________________ .
a. synapses
b. dendrites
c. axons
d. cell bodies

37.  In order for the effect of a nerve impulse to end, the ___________________. 
a. axon must re-polarize
b. neurotransmitters must be destroyed
c. neurotransmitters must be taken back into the axon
d. neurotransmitters must be removed from the synapse

38.  There are synapses in the ______________ . 
a. dorsal horn
b. dorsal root ganglion
c. ventral root
d. white matter
e. all of the above

39.  White matter and gray matter are not found in the peripheral nervous system, 
        because of the presence of _________________ .

a. myelin sheaths
b. neuropil
c. connective tissue
d. plexuses

40.  Endoneurium is located _____________ .   
a. around a nerve
b. between fascicles
c. between axons
d. between myofibers B
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Choose the SINGLE BEST answer to each of the following questions.

1. In normal functioning, _________ muscle cells contract only when 
    they receive a nerve impulse.

a. cardiac 
b. skeletal
c. smooth
d. all types of 

2. Waves of contraction result from muscle cells having ___________ .
a. many nuclei
b. intercalated discs
c. gap junctions
d. striations

3. Intercalated discs are characteristic of ____________ muscle cells. 
a. cardiac 
b. skeletal
c. smooth
d. all types of 

4. Cells of __________ muscle have many nuclei.
a. cardiac 
b. skeletal
c. smooth
d. all types of 

5. Smooth muscle cells do not have striations because _______________________ .
a. they lack thin and thick filaments
b. their filaments are not highly organized
c. they are not multinucleate
d. they have no sarcoplasmic reticulum

6. Which contains the most individual axons?
a. endomysium
b. epimysium
c. perimysium



7. Which muscle type never regenerates?
a. cardiac 
b. skeletal
c. smooth
d. all muscle types are capable of regeneration
e. no muscle is capable of regeneration

8. The contraction of a muscle cell is triggered by the arrival of ____________ .
a. ATP
b. myosin
c. calcium
d. tropomyosin 

9. Cells of _______ muscle are capable of spontaneous contraction.
a. cardiac 
b. skeletal
c. smooth
d. all types of 
e. no types of 

10. A function of connective tissue in the biceps brachii is __________ .
a. supporting blood vessels and nerves
b. attaching the muscle cells to bones
c. grouping muscle cells into fascicles
d. all of the above
e. none of the above

11. Cells of ________ muscle are formed by the fusion of many myoblasts.
a. cardiac 
b. skeletal
c. smooth
d. all types of 

12. Skeletal muscle cells increase in size by ___________ .
a. nuclear division
b. cell division
c. filament synthesis
d. all of the above
e. none of the above

13. The sarcolemma of a skeletal muscle cell is depolarized by __________ .
a. ATP
b. acetylcholine
c. serotonin
d. calcium



14. Which molecules remain intact, but change shape, during muscle contraction?
a. actin
b. myosin
c. ATP
d. all of the above

15. A myofibril is a bundle of _______________ .
a. sarcoplasmic reticulum
b. axons
c. actin and myosin
d. muscle cells

16. Which is wrapped around a fascicle in a skeletal muscle?
a. endomysium
b. epimysium
c. perimysium
d. all of the above

17. Transverse tubules are part of a muscle cell’s __________ .
a. sarcolemma
b. sarcoplasmic reticulum
c. thick filaments
d. neurotransmitter receptors

18. The rushing of calcium ions into the sarcomeres results from the ______________ .
a. calcium pumps in terminal cistern membranes
b. attachment of cross-bridges to thin filaments
c. depolarization of terminal cistern membranes
d. conformation changes of troponin molecules

19. Tropomyosin filaments ________________ in the relaxed muscle cell.
a. block actin sites
b. convert ATP to ADP
c. trap calcium ions
d. repolarize terminal cistern membranes

20. As a skeletal muscle cell contracts, its _____________ .
a. Z-lines move farther apart
b. light bands narrow
c. dark bands narrow
d. calcium ions get pumped into its terminal cisterns



21.  Where is acetyl choline esterase located?
a. in the synapse
b. on the sarcolemma
c. in the axon
d. in the sarcomere

22. The dark bands across a skeletal muscle cell are __________ .
a. thick filaments
b. thin filaments
c. A-bands
d. I-bands

23.  ATP is required for _______________ .
a. muscle contraction
b. muscle relaxation
c. cross-bridge attachment
d. all of the above

24.  A cross-bridge is part of a(n) __________ molecule.
a. actin
b. tropomyosin
c. ATP
d. myosin
e. acetyl choline

25.  Acetyl choline esterase is required for ________________ .
a. muscle contraction
b. muscle relaxation
c. cross-bridge attachment
d. all of the above

26.  The serotonin pumps of brain axons serve the same general function as the ________  
        of skeletal muscle cells.

a. acetyl choline
b. ATP
c. acetyl choline esterase
d. calcium ions

27.  Relaxation of a skeletal muscle cell requires the action of ____________ .
a. myosin-ATPase
b. serotonin pumps
c. acetyl choline
d. acetyl choline esterase



28.  Which muscle has the smallest motor  units? 
a. flexor digitorum profundus
b. anconeus
c. gluteus maximus
d. vastus lateralis

29.  In a normally functioning heart, the _________ depolarizes at the same time as
       the atrial myocardium.

a. ventricular myocardium
b. right bundle branch
c. sinoatrial node
d. atrioventricular node

30.  The sinoatrial node cells are modified __________ .
a. neurons
b. Schwann cells
c. cardiac muscle cells
d. smooth muscle cells

31.  Which communicate directly with ventricular myocardial cells?
 a. Purkindje fibers

b. AV bundle branches
c. SA node cells
d. AV node cells

32.  Which function(s) in proprioception?
a. cross-bridges
b. muscle spindles
c. muscle fascicles
d. sarcoplasmic reticulum

33.  Round cell bodies are found in the  ___________ .
a. ventral horn
b. dorsal horn
c. dorsal root
d. ventral root

34.  There are synapses in the ______________ . 
a. dorsal horn
b. dorsal root ganglion
c. ventral root
d. white matter
e. all of the above



35.  Which contributes to the myelin sheath of a single axon?
a. ependymal cell
b. Schwann cell
c. oligodendrocyte
d. neuropil

36.  The dorsal root ganglion contains _______________ .
a. cell bodies of sensory neurons
b. Schwann cells
c. oligodendrocytes
d. neuropil

37.  A fascicle of a nerve contains _________________ .
a. synapses
b. dendrites
c. axons
d. cell bodies

38.  White matter and gray matter are not found in the peripheral nervous system, 
        because of the presence of _________________ .

a. myelin sheaths
b. neuropil
c. connective tissue
d. plexuses

39.  Endoneurium is located _____________ .   
a. around a nerve
b. between fascicles
c. between axons
d. between myofibers

40.  In order for the effect of a nerve impulse to end, the ___________________. 
a. axon must re-polarize
b. neurotransmitters must be destroyed
c. neurotransmitters must be taken back into the axon
d. neurotransmitters must be removed from the synapse C


