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Question One

a. Pre\}ious findings have indicated that barefoot and shod gait is significantly different
(Robbins & Hanna, 1986; Oeffinger ef al., 1999; Stacoff ef al., 2000; Nurse & Nigg, 2001;
Rossi, 2003). :

Discuss and explain the biomechanical differences in shod and barefoot conditions associated:
to the role of the foot gait. '

(25)
b. Explain the role of functional variation and functional stability in relation to any gait
cycle, giving examples throughout.
(10)
c. Explain how alterations associated to pathological characteristics of gait may change

Kkinematic and kinetic variables, outlining the importance of each variable provide examples
throughout.

(15)
Question Two
a. Define Ioad and explain its role in the development, adaptation and tolerance of the
human musculoskeletal system
(10)

b. Explain the role of inverse dynamiés in calculating joint load and describe the process by
which this is achieved

(15)

c. Discuss and explain what is meant by the term “modelling” with direct reference to the
mechanical process of human motion.

(15)

c. Illustrate and explain the mechanical model of muscle. Outline the change in the
properties of this model associated to age.

(10)




Question Three

The knee joint plays an important role in force attenuation and as such knee stability is a
primary concern in relation to injury. Stability of this joint is provided by the complex
interactions of a many factors, including muscle, ligament and cartilage.

a. Outline and explain the mechanical features and considerations associated with the
stabilising structures of the knee joint in relation to load. '
| (30)
b. Tilustrate and explain the mechanical effects associated to excessive tightness in the
Iliotibial band
(10)
c. Discuss the characteristics of unorthodox movements in relation to effects on the knee
structure and interaction with ground surfaces. _
- (10)
Question Four
The integration of the kinetic and kinematic branches of biomechanics is critical when
analysing human performance.
a. Discuss and explain the mechanical considerations of each of the following variables
in relation to the analysis of human movement, providing examples throughout.
¢ Kinematic data.
* Inertia properties of the segments and their centres of mass
* Joint centres of rotation '
* Directly measured forces
(25)
b. Explain the irnportan'ce of segmental contribution in human motion, providing
example and illustrations.
(10)
c.  Pronation and Supination of the foot / ankle structure 'during ground contacfrequires

- distinct segmental interactions. Define the two terms and outline the mechanical actions of

the foot during load response in walking.
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