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Muscles of the Hip and Lower Limb

13Laboratory Exercise 

Purpose of the Exercise

To review the actions, origins, and insertions of the muscles 
that move the thigh, leg, and foot.

Learning Outcomes

After completing this exercise, you should be able to

 Locate and identify the muscles that move the thigh, leg, 
and foot.

 Describe and demonstrate the actions of each of these 
muscles.

 Locate the origin and insertion of each of these muscles 
in a human skeleton and on muscular models.

1

2

3

Materials Needed

Human torso model with musculature
Human skeleton, articulated
Muscular models of the lower limb

For Learning Extension Activity:
Long rubber bands

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the locations, actions, 
origins, and insertions of the muscles of the hip and 
lower limb from lecture or the textbook. Answer the 
pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. Muscles that move the thigh at the hip joint have 
origins on the
 a. pelvis. b. femur.
 c. tibia. d. patella.

 2. Anterior thigh muscles serve as prime movers of
 a. flexion of the leg at the knee joint.
 b. abduction of the thigh at the hip joint.
 c. adduction of the thigh at the hip joint.
 d. extension of the leg at the knee joint.

 3. The muscles of the lower limb _______________ 
than those of the upper limb.
 a. are more numerous b. are larger 
 c. conduct actions with d. are less powerful

more precision

 4. Which of the following muscles is not part of the 
quadriceps group?
 a. rectus femoris b. vastus lateralis
 c. semitendinosus d. vastus medialis

 5. Which of the following muscles is not part of the 
hamstring group?
 a. rectus femoris b. biceps femoris
 c. semitendinosus d. semimembranosus

 6. Muscles located in the lateral leg include actions of 
 a. extension of the b. eversion of the foot.

knee joint.
 c. flexion of the toes. d. extension of the toes.

 7. Contractions of the sartorius muscle involve 
movements across two different joints.  

  True ______ False _______

 8. The insertions of the four quadriceps femoris 
muscles are on the femur. 

  True ______ False _______
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The muscles that move the thigh at the hip joint 
have their origins on the pelvis and insertions usually on the 
femur. Those muscles attached on the anterior pelvis act to 
flex the thigh at the hip joint; those attached on the posterior 
pelvis act to extend the thigh at the hip joint; those attached 
on the lateral side of the pelvis act as abductors and rotators 
of the thigh at the hip joint; and those attached on the medial 
pelvis act as adductors of the thigh at the hip joint.

The muscles that move the leg at the knee joint have their 
origins on the femur or the hip bone. The anterior thigh mus-
cles have their insertions on the proximal tibia and serve as 
prime movers of extension of the leg at the knee joint. The pos-
terior thigh muscles have their insertions on the tibia or fibula 
and act as prime movers of flexion of the leg at the knee joint.

The muscles that move the foot have their origins on the 
tibia, fibula, or femur. The anterior leg muscles have actions 
of dorsiflexion and extension of the toes; the posterior leg 
muscles have actions of plantar flexion and flexion of the toes; 
the lateral leg muscles have actions of eversion of the foot.

In contrast to the upper limb muscles, those in the lower 
limb tend to be much larger and are involved in powerful 
contractions for walking or running as well as isometric con-
tractions in standing. As compared to the forearm, the leg 
has fewer muscles because the foot is not as involved in 
actions that require precision movements as the hand.

As you demonstrate the actions of muscles in the lower 
limb, refer to standard anatomical regions of the limb. The 
thigh refers to hip to knee; the leg refers to knee to ankle; 
and the foot refers to ankle, metatarsal area, and toes. Sev-
eral muscles in the hip and lower limb cross more than one 
joint and involve movements of both joints. Examples of 
muscles crossing more than one joint include the sartorius 
and gastrocnemius.

Procedure—Muscles of the Hip 

and Lower Limb

 1. Study figures 13.1, 13.2, 13.3, and 13.4, and table 13.1.
 2. Locate the following muscles in the human torso model 

and in the lower limb models. Also locate as many of 
them as possible in your body.

muscles that move the thigh/hip joint
• anterior hip muscles

• iliopsoas group

  psoas major

  iliacus

• posterior and lateral hip muscles

• gluteus maximus

• gluteus medius

• gluteus minimus

• tensor fasciae latae

• piriformis

FIGURE 13.1 Muscles of the anterior right hip 
and thigh.

• medial adductor muscles

• pectineus

• adductor longus

• adductor magnus

• adductor brevis

• gracilis
 3. Demonstrate the actions of these muscles in your body.
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FIGURE 13.2  Selected individual muscles of 
the anterior right hip and medial thigh.
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TABLE 13.1 Muscles That Move the Thigh

Muscle Origin Insertion Action

Psoas major Intervertebral discs, bodies, and 
transverse processes of T12–L5

Lesser trochanter of femur Flexes thigh at hip; flexes trunk at hip 
(when thigh is fixed)

Iliacus Iliac fossa of ilium Lesser trochanter of femur Same as psoas major

Gluteus maximus Sacrum, coccyx, and posterior 
iliac crest

Gluteal tuberosity of femur and 
iliotibial tract

Extends thigh at hip

Gluteus medius Lateral surface of ilium Greater trochanter of femur Abducts and medially rotates thigh

Gluteus minimus Lateral surface of ilium Greater trochanter of femur Same as gluteus medius

Tensor fasciae latae Iliac crest and anterior superior 
iliac spine

Iliotibial tract Abducts and medially rotates thigh

Piriformis Anterior surface of sacrum Greater trochanter of femur Abducts and laterally rotates thigh

Pectineus Pubis Femur distal to lesser trochanter Adducts and flexes thigh

Adductor longus Pubis near pubic symphysis Linea aspera of femur Adducts and flexes thigh

Adductor magnus Pubis and ischial tuberosity Linea aspera of femur Adducts thigh; posterior portion extends 
thigh, and anterior portion flexes thigh

Adductor brevis Pubis Linea aspera of femur Adducts thigh

Gracilis Pubis Medial surface of tibia Adducts thigh and flexes leg at knee

FIGURE 13.4 Superficial and deep posterior hip muscles.

 4. Locate the origins and insertions of these muscles in the 
human skeleton.

 5. Study figures 13.1, 13.3, and table 13.2.
 6. Locate the following muscles in the human torso model 

and in the lower limb models. Also locate as many of 
them as possible in your body.

muscles that move the leg/knee joint
• anterior thigh muscles

• sartorius

• quadriceps femoris group

  rectus femoris

  vastus lateralis

  vastus medialis

  vastus intermedius

• posterior thigh muscles

• hamstring group

  biceps femoris

  semitendinosus

  semimembranosus
 7. Demonstrate the actions of these muscles in your body.
 8. Locate the origins and insertions of these muscles in the 

human skeleton.
 9. Complete Part A of Laboratory Assessment 13.
 10. Study figures 13.5, 13.6, and 13.7, and table 13.3.
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TABLE 13.2 Muscles That Move the Leg

Muscle Origin Insertion Action

Sartorius Anterior superior iliac spine Proximal medial surface of tibia Flexes, abducts, and 
laterally rotates thigh at 
hip; flexes leg at knee

Quadriceps Femoris Group

Rectus femoris Anterior inferior iliac spine and superior 
margin of acetabulum Patella by common quadriceps 

tendon, which continues as 
patellar ligament to tibial 
tuberosity

Extends leg at knee; flexes 
thigh at hip

Vastus lateralis Greater trochanter and linea aspera of femur Extends leg at knee

Vastus medialis Linea aspera of femur Extends leg at knee

Vastus intermedius Anterior and lateral surfaces of femur Extends leg at knee

Hamstring Group

Biceps femoris Ischial tuberosity (long head) and linea 
aspera of femur (short head)

Head of fibula and lateral condyle 
of tibia

Flexes leg at knee; rotates 
leg laterally; extends thigh

Semitendinosus Ischial tuberosity Proximal medial surface of tibia Flexes leg at knee; rotates 
leg medially; extends thigh

Semimembranosus Ischial tuberosity Posterior medial condyle of tibia Flexes leg at knee; rotates 
leg medially; extends thigh

FIGURE 13.5 Muscles of the anterior right leg (a and b).
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FIGURE 13.6 Muscles of the posterior right leg (a and b).

 11. Locate the following muscles in the human torso model 
and in the lower limb models. Also locate as many of 
them as possible in your body.

muscles that move the foot
• anterior leg muscles

• tibialis anterior

• extensor digitorum longus

• extensor hallucis longus

• fibularis (peroneus) tertius

• posterior leg muscles

• superficial group

  gastrocnemius

  soleus

  plantaris

• deep group

  tibialis posterior

  flexor digitorum longus

  flexor hallucis longus

• lateral leg muscles

• fibularis (peroneus) longus

• fibularis (peroneus) brevis
 12. Demonstrate the actions of these muscles in your body.
 13. Locate the origins and insertions of these muscles in the 

human skeleton.
 14. Complete Parts B, C, and D of the laboratory assessment.

Learning Extension Activity

A long rubber band can be used to simulate muscle 
locations, origins, insertions, and actions on muscular 
models, the skeleton, or on a laboratory partner. Hold 
one end of the rubber band firmly on the origin loca-
tion of a muscle, then slightly stretch the rubber band 
and hold the other end on the insertion site. Allow the 
insertion end to slowly move toward the origin end to 
simulate the contraction and action of the muscle. 
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FIGURE 13.7 Muscles of the lateral right leg.

TABLE 13.3 Muscles That Move the Foot

Muscle Origin Insertion Action

Tibialis anterior Lateral condyle and proximal tibia Medial cuneiform and metatarsal I Dorsiflexion and inversion of foot

Extensor digitorum 
longus

Lateral condyle of tibia and anterior 
surface of fibula

Dorsal surfaces of second and third 
phalanges of toes 2–5

Extends toes 2–5 and dorsiflexion

Extensor hallucis 
longus

Anterior surface of fibula Distal phalanx of the great toe Extends great toe and dorsiflexion

Fibularis tertius Anterior distal surface of fibula Dorsal surface of metatarsal V Dorsiflexion and eversion of foot

Gastrocnemius Lateral and medial condyles of 
femur

Calcaneus via calcaneal tendon Plantar flexion of foot and flexes 
knee

Soleus Head and shaft of fibula and 
posterior surface of tibia

Calcaneus via calcaneal tendon Plantar flexion of foot

Plantaris Superior to lateral condyle of femur Calcaneus Plantar flexion of foot and flexes 
knee

Tibialis posterior Posterior tibia and fibula Tarsals (several) and metatarsals 
II–IV

Plantar flexion and inversion of foot

Flexor digitorum 
longus

Posterior surface of tibia Distal phalanges of toes 2–5 Flexes toes 2–5 and plantar flexion 
and inversion of foot

Flexor hallucis 
longus

Posterior distal fibula Distal phalanx of great toe Flexes great toe and plantar flexes 
foot

Fibularis longus Head and shaft of fibula and lateral 
condyle of tibia

Medial cuneiform and metatarsal I Plantar flexion and eversion of foot; 
also supports arch

Fibularis brevis Distal fibula Metatarsal V Plantar flexion and eversion of foot
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Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.
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Patellar ligament

Sciatic nerve

Vastus lateralis

Semimembranosus

Terms:

Biceps femoris (long head)
Gluteus medius
Piriformis
Semitendinosus

1

2

3

4
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Muscles of the Hip and Lower Limb

Part A Assessments

Identify the muscles indicated in the hip and thigh in figures 13.8 and 13.9.

Laboratory Assessment

13

FIGURE 13.8 Label the right anterior muscles of 
the hip and thigh. 1

FIGURE 13.9 Label the right posterior hip and thigh 
muscles of a cadaver, using the terms provided. The gluteus 
maximus has been removed. 1
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Vastus medialis
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Biceps femoris 
(long head)
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Part B  Assessments

Match the muscles in column A with the actions in column B. Place the letter of your choice in the space provided. 2

 Column A Column B
 a. Biceps femoris

 b. Fibularis (peroneus) longus

 c. Gluteus medius

 d. Gracilis

 e. Psoas major and iliacus

 f. Quadriceps femoris group

 g. Sartorius

 h. Tibialis anterior

 i. Tibialis posterior

______ 1. Adducts thigh and flexes knee

______ 2. Plantar flexion and eversion of foot

______ 3. Flexes thigh at the hip

______ 4. Abducts and flexes thigh and rotates it laterally; flexes leg at knee

______ 5. Abducts thigh and rotates it medially

______ 6. Plantar flexion and inversion of foot

______ 7. Flexes leg at the knee and laterally rotates leg

______ 8. Extends leg at the knee

______ 9. Dorsiflexion and inversion of foot

Part C Assessments

Name the muscle indicated by the following combinations of origin and insertion. 3

 Origin Insertion Muscle

 1. Lateral surface of ilium Greater trochanter of femur _______________________________

 2. Anterior superior iliac spine Medial surface of proximal tibia _______________________________

 3. Lateral and medial condyles of femur Calcaneus _______________________________

 4.  Iliac crest and anterior superior Iliotibial tract _______________________________
iliac spine

 5.  Greater trochanter and linea aspera Patella to tibial tuberosity _______________________________
of femur

 6. Ischial tuberosity Medial surface of proximal tibia _______________________________

 7. Linea aspera of femur Patella to tibial tuberosity _______________________________

 8. Posterior surface of tibia Distal phalanges of four lateral toes _______________________________

 9. Lateral condyle and proximal tibia Medial cuneiform and first metatarsal _______________________________

 10.  Ischial tuberosity and pubis Linea aspera of femur _______________________________

 11.  Anterior sacrum Greater trochanter of femur _______________________________

d

b
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i
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(b) Right lower limb, medial view
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Part D  Assessments

FIGURE 13.10  Label these muscles that appear as lower limb surface features in these photographs (a and b), by 
placing the correct numbers in the spaces provided. 1

Critical Thinking Assessment

Identify the muscles indicated in figure 13.10.Id if

1
3
2

4
1
5
3
2
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