SYSTEM

Muscles, tie specialized tssues thar facilitae hody movement, make up about
40% of body weight, Most body muscle is the voluniary type, called skeletal
muscle because it is attached 1o the bony skeleton. Skeletal muscle contributes
to body contours and shape, and it composes the organ system calied the mus-
cuiar systen. These muscles allow you 1o grin, frosvn, run. swim, shake hands,
swing a hammer, and 10 othersise manipulate your environment. The balance
af body muscle is smooth and cardiae museles, which form the bulk of the
walls of hollow organs and the heart. Smooth and cardiac muscles are involved

¥

in the transport of muterials within the body.
study activities in this chapter deal with niicroscopic and gross structure of

muscle, identification of voluntary muscles, body novements, and important |
understandings of muscle physiology.

OVERVIEW OF MUSCLE TISSUES

1. Nine characteristics of muscle tissue are listed below and on page 104, tdentily
he musele tissue type described by choosing the correct responsets) from the
key chowes, Enter the appropriate termts) of fetier(s) ofF the key clioice in
the answer blank,

Key Choices

\. Cardiac B. Simooth C. Skeletal

1. Involunuiry

2. Banded appearance

3. Longitadinally and circularly arranged favers
. Dense conneciive lissue packaging
5. Figure-B packaging of the cells

G, Coordinated activity 10 act 4s a pump

103
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7. Moves bones and the facial skin

8, Referred o as the muscular system

9. Voluntary

L

Identify the type of muscle in each of the illustrations in Figure 6-1. Color the
diagrams as you wish.

Figure 6-1

?‘,‘

Regarding the functions of muscle tissues, circle the term in each of the
groupings that does not belong with the other terms.

1. Urine Foodstufts Bones Smooth muscle

2. Hean Cardiac muscle Blood pump Promotes labor during birth
3. Excitability Response to a stimulus Contractility Action potential

4. Ability to shorten Contractility Pulls on bones Stretchability

5. Maintains posture Movement Promates growth Generates heat
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MICROSCOPIC ANATOMY OF SKELETAL MUSCLE

4. First, identify the structures in Column B by matching them with the deserip-
Gons in Column A Enter the correct fetters (or terms i desmed) in the answer
Pianks, Then, sclect a ditferent color foe each of the terms in Column B that

Iuis @ color-cading eircle and color in the structures on Figure h-2.

Column A Column B

1. Conncctive tissue surronading a fascicle A Endomysium ¢ )

- T 2. Connective tissue ensheathing the eniire B Epimysiua
muscle
. Fascicle
= 3 Contractite unit of muscle . -
. Fiber (_
T '_ 4 AT cel E. Myofilament
5. Thin connective tissue investing each £ Myofibril ()

muscle cell _

(. Perimysium { \

6. Plasma membrane of the muscle cell )
11, Sarcolemma

~k

A long, filamentous organelle found
within muscle cells that has a banded
appeannde

[ Sarcomere

. Sarcoplasm
8 ACHN- Of Myosin-contdining strucuire - -

— = ‘ ) f K. Tendon Cf‘

9. Cowdlike extension of connective tissue
heyond the muscle, serving o attach it
to tie bone

10. A discrete bundle of muscle cells

Figure 6-2
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5. Figure -3 ts a diagrammutic representation of a small portion of a relaxed
muscle cell (bracket indicates the portion enlarged). First, select different colors
for the structures listed below, Use them to color the coding circles and corre-
sponding structuges on Figare 6--3. Then bracket and label an A band, an |
band, and a sarcomere, When you have finished, draw a contracted sarcomere
in the space beneath the figure and ibel the same structures, as well as the
light and dark bands.

{’ ) Myosin J\ Actin filuments ()7 dis¢

Figure 6-3

1. Looking at your diagram of a contracted sarcomere from a
slightly different angle, which region of the sarcomere shortens
duting contraction-~the dark band, the light band, or both?
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15, Complete the following statements [nsert your answers in the answer blanks

. . Standing on your 1oes 4s in ballet is _ 1) of the foor. Walk
ing on vour heels is (2}
2.
Winding up for a pitch tas in basebaliy can properly he called
- A (3 To keep your seat when riding a horse, the wendency
s to G your thighs
= &,
In running, the action at the hip joint is (3) in reference to
- o - S, the e moving torward and (61 in reference 1o the lew in
the posterior position When kicking a football, the action
_ _ 6. the knee is _(7) . In climbing stairs, the hip and knce ol the
forward leg are both 3} You have just touched your chin
- T to yout chiest; this is _{9)_ of the neck.
- 8. Using a screwdriver with a straight arm requires _a0y  of the
arm. Consider all the movements of which the arm is capable.
— i3 One often usedd for strengthening all the upper arm and
shoulder muscles is (1D
. 10
Moving the head 1o signitfy "no” is _(12) . Action that moves
- 11 the distal end of the radius across the ulna is _(13) . Raising
the arms laterally away from the body is called (4 ol
. 12, the arms.
e— 13.
14.

16. The terms provided in the key are often nsed to describe the manner in which
muscles interact with other muscles. Select the key terms that apply to the
(ollowing definitions and inscrt the correct letter ov term in the answer blanks

Rey Choices
A, Antagonist 3. Fixator C. Prime mover D, Synergist

1. Agonist

2. Postueal muscles for the most part

3. Srabilizes o joint so that the prime mover can act at more
clistal joints

4. Performs the same movement as the prime mover
3. Reverses and/or opposes the action of a prime mover

6. hmmobilizes the origin of a prime mover




112 Anatomy & Physiology Coloring Workbook

17. several criteria are applied to the naming of muscles. These are provided in
Column B. ldentify which criteria pertain to the muscles listed in Column A
and cnter the correct letter(s) in the answer blank,

Column A Column B
_ 1. Gluteus maximus A. Action of the muscle
2, Adductor magnus B. Shape of the muscle
3. Biceps femoris C. Location of the muscle’s origin and/or insertion
4. Transversus abdominis D. Number of origing
5. Extensor carpi ulnaris E. Location of muscle relative to a bone or body region
6. Trapezius F. Direction in which the muscle fibers run relative to

some imaginary line
7. Rectus femoris
G. Relative size of the muscle
8. External oblique

GROSS ANATOMY OF THE SKELETAL MUSCLES
Muscles of the Head

18. Identify the major muscles described in Column A by choosing a response
from Column B. Enter the correct letter in the answer blank. Select a
different color for each muscle described and color in the coding circle
and corresponding muscle on Figure 6-6. = D) % ”

Column A Column B
() 1. Used in smiling A. Buccinator
4 _} o 2. Used to suck in vour cheeks B. Frontalis
l"__'j) 3. Used in winking C. Masseter
(_} 4. Used to form the horizontal frown crease D. Orbicularis oculi

on the forehead

) E. Qrbicularis oris
() _ 5. The “kissing” muscle
F. Sternocleidomastoid
() 6. Prime mover of jaw closure
G. Temporalis
() 7. Synergist muscle for jaw closure
: H. Trapezius
() — 8. Prime mover of head flexion; a two-headed
muscle 1. Zygomaticus
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i

Muscles of the Trunk

19. ldentity the anterior trunk muscles described in Column A by choosing a
response from Column B. Enter the correct letter in the answer blank. Then,
for cach muscle description that has « color-coding circle, select a different
color o color the coding circle and corresponding muscle on Figure 6-7.

Column A

6.

9,

. 'The name means “straight muscle of the

abdomen”

Prime mover for shoulder fexion anc
adduction

Prime movet for shoulder abduction

Part of the abdominal girdle; forms the
external lateral walls of the abdomen

Acting alone, each muscle of this pair turns
the head toward the opposite shoulder

and 7. Besides the {wo abdominal muscles
(pairs) named above, two muscle pairs that
help form the natural abdominal girdle

Deep muscles of the thorax that promote
the inspiratory phase of breathing

An unpaired muscle that acts with the
muscles named immediately above o
accomplish inspiration

Column B

A

B.

Delwoid

Diaphragm

.. External intercostal

. External oblique

Internal intercostal

Internal oblique

. Latissimus dorsi

. Pectoralis major

Rectus abdominis
Sternocleidomastoid

Transversus abdominis
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20. Identify the posterior trunk muscles deseribed in Column A by choosing
a response from Column B, Enter the correct letter in the answer blank.
select a different color for each muscle description with a coding circle
and color the coding circles and corresponding muscles on Figure 6-8.

Column A Column B
() 1. Muscle that allows you to shrug your shoulders A. Deltoid

or extend your head

B.

() 2. Muscle that adducts the shoulder and causes
extension of the shoulder joint C.
() . 3. Shoulder muscle that is the antagonist of the D.
muscle just described .
o 4. Prime mover of back extension; a deep )
composite muscle consisting of three columns i
5. Large paired superficial muscle of the lower back G.

() 6. Fleshy muscle forming patt of the posterior

abdominal wall that helps maintain upright posture

Frector spinac
External oblique
Gluteus maximus
Latissimus dorsi
Quadratus lumborum

Trapezius
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Muscles of the Hip, Thigh, and Leg

21, Identify the muscles described in Colunm A by choosing a response from
Column B. Enter the correct fetter in the answer blank. Select a different
color for each muscle description provided with a color-coding circle,
and use it ta color the coding cirdes and corresponding muscles on
Figure 6-9. Complete the illusgration by labeling those muscles provided

|7 | N |

with leader lines - ()

Column A Column B

1. Hip flexor, deep in pelvis; a composite A Adductors

of two muscles

B. Biceps femoris
() 2. Used to extend the hip when climbing stairs N )
p B C. Fibularis muscles
() 3. “Toe dancers” muscle; a two-bellied muscle ‘
. D. Gastrocnemius
of the calf
p . . E. Gluteus maximus
() 4. Inverts and dorsiflexes the foot ) ‘
) F. Gluteus medius
( 5. Muscle group that aflows you to draw your =
legs 1o the midline of your body, as when G. Hamstrings

standing ar attention
11, lliopsoas

() 6. Muscle group that extends the knee
o~ . 1. Quadriceps
5 [— 7. Muscle group that extends the thigh and flexes

the knee J. Rectus femoris
() 8. Smaller hip muscle commonly used as an K. Sartorius

injection site
L. Semimembranosus

P__ 9. Muscle group of the lateral leg; plantar flex
and evert the foot M. Semitendinosus
Y 10, Straplike muscle that is a weak thigh flexor; N, Soleus

the “tailor’s muscle”
O. Tibialis anterior
() 11. Like the two-bellied muscle that lics over it,
this muscle is a plantar flexor P. Vastus intermedius
0. Vaswus lateralis

R. Vastus medialis
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General Body Muscle Review

23. Complete the following statements describing muscles. Insert the correct
answers in the answer blanks.

1 Three muscles—_(1) (2 _, and _(3) —are commonly
used for inframuscular injections in adults,
— 2,
The insertion tendon of the __(4) _ group containg a large
— 3 sesanioid bone, the patella.
I
4, The triceps surae insert in common into the _(5) tendon.
3. The bulk of the tissue of a muscle tends to lie _(6) _ to the
part of the body it causes to move.
6.
The extrinsic muscles of the hand originate on the _(7) .
7.

Most flexor muscles are located on the _(8) _ aspect of the
8. body; most extensors are located _(9) . An exception to this
generalization is the extensor-flexor musculature of the _(10) .

9.
The pectoralis major and deltoid muscles act synergistically to
10, (11)  the arm. -
11.

24. Circle the term that does not belong in each of the following groupings.

I. Vastus lateralis vastus medialis Knee extension Biceps femoris

2. Latissimus dorsi Pectoralis major Shoulder adduction Antagonists
| 3, Buccinator Frontalis Masseter Mastication Temporalis

4. Vastus medialis Rectus femoris Tliacus Origin on coxal bone
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25, Identify the numbered muscles in Figure 0-11 by placing the numbers in the
blanks next to the following muscle names. Then select a different color for
cach muscle provided with a color-coding circle and color the coding circle

-

and corresponding muscle in Figure 6-11. F(/J "(;Z))

() 1. Orbicularis oris
i 2. Pectoralis major
) 3. External oblique
() 4, Sternocleidomastoid
() 5. Biceps brachii
{ ) 6. Deltoid
,..} - 7. Vastus lateralis
| ) 8. Frontalis
) 9, Rectus femoris
‘_' . 10. Sartorius
) 11, Gracilis
fvﬁ __ 12, Adductor group
i_‘ ______ 13, Fibularis longus
f__ﬂ Y 14. Temporalis
\ ) 15. Orbicularis oculi
") 16, Zygomaticus
| () 17 Masseter
( Y18, Vastus medialis
() 19, Tibialis anterior
) 20, Transversus abdominis

) 21. Rectus abdominis
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26. Identity each of the numbered muscles in Figure 6-12 by placing the
numbers in the blanks next to the following muscle names. Then select
different colors for each muscle and color the coding circles and correspe ncl-

ing muscles on Yigure 6-12. 7 "
P 1. Adductor muscle
() 2. Gluteus maximus

i 3. Gastrocnemius

() 4. Latissimus dorsi
() 5 Deltoid

() _____ 6. Semitendinosus
l,: ) B 7. Soleus

( 51 o 8. Biceps femoris
O — 9. Triceps brachii
=

() 10. External oblique

1L Gluteus medius
N .
() 12 Trapezius
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@ THE FINALE: MULTIPLE CHOICE

6.

_ Seleet the type(s) of muscle tissue that it

the following description: self-excitable,
pacemaker cells, gap junctions, limited sar-
coplasmic reticuium,

A, Skeletal muscle C. Smooth muscle

B. Cardiac muscle  D. Involuntary muscie

CSkeletal muscle is aof involved ins

A. movement of skin

B. propulsion of a substance through a
body tube

¢ heat production

. inhibition of body movernent

. Which of the following are part of a thin

mvofilamenl?
A ATP-binding site C. Globular actin

B. Regulatory proteins . Calcium

4. Detachment of the cross bridges is directly

tiggered by:

A. hydrolysis of ATP

B. repolarization of the T tubules

C. the power stroke

D. attachment of ATP o myosin heads
Tranpsmission of the stimulus at the
neuromuscular junction involves:

ACh

). axon terminal

A. synaptic vesicles C.
B. sarcolenmna
Your ability to lift that heavy couch would
be increased by which type of exercise?

A. Aerobic C. Resistance

B. Endurance 1), Swimmming

2
I

9.

10.

11.

12.

| 36. Sclect the hest ansser or answers from the choices given.

Which of the following activities depends
most on anaerobic metabolisin?

A, Jogging
B. Swimming a race
C. Sprinling

. Running 4 marathon

. The first energy source used to regencrate

ATP when muscles ate extremely active is:
A, fatty acids C. creatine phosphate

B. glucose D. pyruvic acid

Head muscles that insert on a bone include
the:
A. zygomaticus C. buccinator

B. masseter D. temporalis

Lateral flexion of the torso involves:

A, erector spinae

B. rectus abdominis

C. guadratus lumborum

D, external oblique

Muscles attached to the vertebral column
include:

A. quadraws lumborum

B. external oblique

C. diaphragi

. latissimus dorsi

Muscles that help stabilize the scapula and
shoulder joint include:
A. triceps brachii C. trapezius

B. hiceps brachii D. rhomboids
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13, Which of these thigh muscles causes move-

15

10.

ment at the hip joint?
A, Rectus femoris C. Vastus lateralis

3. Biceps femoris D. Semitendinosus

4. Leg muscles that can cause movement at

the knee joint include:
A. tibialis anterior  C. gastrocnemius

B. fibulads longus D, soleus

The main muscles used when doing chin-
ups are:

A. triceps brachii and pectoralis major

B. infraspinatus and biceps brachii

C. setratus anterior and external oblique
D. latissimus dorsi and brachialis

The major muscles used in doing push-ups
are:

A. biceps brachii and brachialis

B. supraspinatus and subscapularis

coracobrachialis and latissimus dorsi

O

D. triceps brachii and pectoralis major

Anatomy & Physiology Coloting Workbook

17. Arm and leg muscles are arranged in antag

18.

onistic pairs. How does this affect their

functioning?

A. It provides a backup if one of the mus
cles is injured.

B. One muscle of the pair pushes while the
other pulls,

~

C. A single neuron controls both of them.

D. It allows the muscles to produce oppos-
ing movements.

Muscle A and muscle B are the same size,
but muscle A is capable of much finer con
trol than muscle B. Which of the following
is likely to be true of muscle A?

A. Itis controlied by more neurons than
muscle B.

B. It contains fewer motor units than mus-
cle B,

It is controlled by fewer neurons than
muscle B,

o

D. Each of its motor units consists of more
cells than the motor units of muscie B.
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Figure 6-6
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Muscles of the Arm and Forearm

22. Identify the muscles described in Column A by choos-
ing a4 response from Column B. Enter the correct letter
in the answer blank. Then select different colors for
cach muscle description provided with a color-coding
circle and use them to color in the coding circles and
corresponding muscles on Figure 6-10.

Column A
() _ 1
() 2.
3.
() _ 4,
D .
() 6.
Column B

Wrist flexor that follows the ulpa
Muscle that extends the fingers
Muscle that flexes the fingers

Muscle that allows you to bend (flex)
the elbow

Muscle that extends the elbow

Powerful shoulder abductor, used to
raise the arm overhead

A. Biceps brachii

B. Deltoid

C. Extensor carpi radialis

D. Extensor digitorum

E. Flexor carpi ulnaris

F. Flexor digitorum superficialis

G, Triceps brachii

Figure 6-10
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Figure 6-11
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