Chapter 9 Answer Key


Apply What You Know

page 208—The intervertebral joints of the adult sacrum and coccyx are synostoses.

page 214—Some synovial joints that cannot be hyperextended are the interphalangeal joints, elbow, and knee.

page 215—In winding up for a baseball pitch, for example, one extends the arm, then abducts, flexes, and adducts it to make a complete circle. Circumduction occurs at joints that have capacity for movement in more than one plane.

page 224—The glenoid labrum of the shoulder serves the same purpose as the acetabular labrum of the hip. These are the only ball-and-socket joints of the body. The labrum serves to deepen each joint socket. 


Testing Your Comprehension
1. The knee is a weight-bearing joint whereas the elbow is not. The meniscus in the knee helps to absorb the stress caused by the weight of the body bearing down on the tibia. The TMJ is not a weight-bearing joint, but it is subjected to intense stresses by biting and chewing, and thus has a reason of its own to be cushioned with an articular disc. 

2. Such a slip, with tearing of the ligaments, would cause an ankle sprain. The ligaments that would be torn are (a) the posterior talofibular and calcaneofibular ligaments. This occurs because sudden inversion of the foot stretches the ligaments on the lateral side of the ankle beyond their ability to withstand stretch (beyond their tensile strength) and thus tears them. The ligaments on the medial side of the foot would go slack during the slip and would not be injured.

3. (a) Sitting down involves flexion of the hip and knee. (b) Reaching forward for the apple involves flexion of the shoulder and extension of the elbow, while grasping and picking it up involves flexion of the metacarpophalangeal and interphalangeal joints and further flexion of the shoulder. (Additional joint actions would be required to bring the apple toward one’s mouth.) (c) Taking a bite involves depression of the mandible (or TMJ) to open the mouth and elevation of the mandible to actually bite the apple. (d) Chewing involves alternating elevation and depression and lateral and medial excursion of the mandible (or TMJ).

4. The olecranon of the elbow prevents its hyperextension, just as the ACL of the knee prevents hyperextension of that joint.

5. (1) Ball-and-socket: the glenohumeral joint of the upper limb (UL) and hip joint of the lower limb (LL). (2) Hinge: the elbow (humeroulnar) joint of the UL and knee (tibiofemoral) joint of the LL. (3) Saddle: the trapeziometacarpal joint of the UL only; there is no saddle joint in the LL. (4) Pivot: the proximal radioulnar joint of the UL; there is no pivot joint in the LL. (5) Plane: the scaphoid-capitate joint (or any intercarpal joints) of the UL and the navicular-cuneiform joints (or any intertarsal joints) of the LL. (6) Condylar: The metacarpophalangeal joints of the UL and metatarsophalangeal joints of the LL.

