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Department/Program: Schod of Human Kinetics Year: 2008
Course #: HKIN151 Course Title: Biomechanics 1
Course Schedule: Tuesday and Thursday Location(s): IRC Wood6
8:00am b9:30am
Instructor: Dr. D. Sanderson Teaching Assistants:
david.sanderson@ubc.ca (a) Taryn Klarner, tklarner@nterchanceibcca
(b) Chris Dakin, cjdakin@interchangeubcca
Office location: Rm29,WMG Tutorial hours:

(8) Room 20, WM G, Wednesdays, 1:00-3:00 pm
(@) Room 20, WMG, Thursdays, 1:00-3:00 pm
Office phone: 604-822-4361

Office hours: Tuesday and Thursday
9:30anDH11:00am

E-mail address: Course website address: http://www.vistaubcca

Course Description (from calendar): Application of elementary princples of physgcs and math to a
guantitative andysis of movement. Andysiswill dso focuson the development of forces within muscles and
thar effect oninitiating and controlling human movement.

Summary: Theobjective of this courseis to build an understanding of the application of the elementary
prindples of physics and math and apply them to a quantitative andysis of human movement. Thisandysis
will dso focuson the development of forces within muscles and ther effect oninitiating and controlling human
movement. Examples of movement will include those pertaining to exercise, sport, and physica activity in
addtion to more generd activities such as walking, runring, and jumping. At thecompletion of this courseit is
desired that each student beable to: 1) to undestand how 2D rigid body dynamics can be used to quantify
human motion, (2) understand the source of muscle force and how thét is transferred to the skeleton, and (3)
perform mathematical analysis of complex human motionin two dimensons

Prerequisites and/or Course Restrictions (from calendar): nore

Format of the course:

Thematerid in this course will be presented weekly in two 90-minute lectures. Some group work will be
completed within these lectures. Theclass participation component will entail analysis of movements
provided primarily on videotape within thelecture time. Further, there will be time alocated within thelecture
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to address theissues of anaysis and coaching/teaching components.

Required Text: Cugom Course Material, Biomechanical Basis of Human Movement, 3 Ed, Author: J. Hamill
and K. Knutzen, Publisher:Wolters Kluwer

Classroom materials: To each class, bring agraph pgoe (1 cm squae), calculator, ruler, a black fine-tipped
non-pemanent overhead pen marker (Staedtler), and pendl for in-class work.

Course Learning Objectives

1. Undestand and use the concept of afree-body diagram asit applies to human movement.

2. Beaddleto derive and solve equationsof human motionin 2 dimensons

3. Demondrate an ability to interpret graphs and smple moddls that are used to explain human
movement.

4. Apply knowledge of applied anatomy to describe human movement and motor skillsin both
anatomica and mechanica terms including demongrating an understanding of the eements of the
human musculo-skeleta system and how thar properties interact during human movement, and
become familiar with the conceptud framework for EMG.

5. Have demondrated persond and soad responsibility towards class participation.

6. Beableto facilitate active learning, critica thinking, and problem solving skillsin the quditative
andysis of human movement.

Course Content (Specific Learning Objectives)

1. Quantification of human movement description - Kinematics Theinterrdationship between
displacement, velocity, and acceleration, both linear and angular, will be used to quantify human movement.
M ulti-segment motions will be thefocus, includng runnng and jumping. Attention to methods of data
acquistionand reduction will beimportant.
1t is expected that students will demonstrate an ability to use vector analysis to solve problems in determining
velocities, displacement, and time of travel of objects. It is expected that students will determine relationships
between kinematic variables in 2D, identify situations involving the use of kinematics and use classical
mechanics to quantify the kinematics, solve problems involving: displacement, initial velocity, final velocity,
average velocity, acceleration, time.

2. Forces that change motion - Kinetics Using Newton's Laws, the effect of externa forces on human
motion will be explored. Impulse and momentum, in linear and angular terms, will be used to explore
complex human movements. Examination of data acquisition and reduction will be made and used to acquire
datafor andysis. It is expected that students will andyse forces acting on an olject and predict thear effects
onit. Specificdly, it is expected tha students will:
solve problems involving: force, mass, acceleration, friction, coefficient of friction, normal and shear forces,
impulse, momentum, angular impulse, angular momentum, moment of inertia, construct free-body diagrams

for objects in various situations and use them to solve problems involving balanced or unbalanced forces,
objects on inclined surfaces, define work and power, identify where these variables are useful in assessing
human motion and solve problems involving: force, displacement, work, power, and efficiency, differentiate
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between kinetic energy and gravitational potential energy and give examples of each and solve problems
involving: rotational and translational kinetic energy, potential energy and spring energy, state the law of
conservation of momentum and determine whether a collision is elastic or inelastic, and analyse conservation
of momentum in two dimensions

3. Muscles — generators of force This sectionwill deal with identifying the mechanica properties of skeleta
muscle, how these properties influence muscle function, and will include the use of electromyographica
(EMG) techniques for recording muscle activation. It is expected that students will andyse EMG and
measurable muscle output during selected activities. Specificdly, it is expected that students will:
Demonstrate an understanding of the elements of the human musculo-skeletal system and how their
properties interact during human movement,; apply knowledge of applied anatomy to describe human
movement and motor skills in both anatomical and mechanical terms; become familiar with the interaction of
the mechanical properties of the musculo-skeletal system as they affect human movement, become familiar
with the conceptual framework for EMG analysis of human movement and understand the physiological and
biomechanical basis for recording electrical potentials from striated muscles using surface electrodes.

Grading:
Learning objective Method Value
1,2,3 4 Mid-term exam 1 25%
1,2,3, 4 Mid-term exam 2 25%
1,2,3 4 Written examinations Mid-term Final Total 50%

100%

Mid-term examination #1, Thursday Octobe 2
Mid-term examination #2, Thursday Noveamber 6
Final Examination will be schedued by the University B see http://www.students.ubc ca/faculty staff/exam.cfm

Estimated Course Schedule:

Weeks 1to 5: Sept 2-Oct 2: Quantification of human movement description DKinematics
Weeks6t010: Oct 7-Nov 13: Forces that change motion BKinetics
Weeks11to 13: Nov 18-Nov 27: M uscles Bgenerators of force

Course Policies:

Attendance: Thecdendar says. Regular attendanceis expected of studentsin dl thar classes (includng lectures,
laboratories, tutorids, seminars, etc.). Students who neglect thar academic work and assignments may be
excluded from thefina examinations Students who are unavoidably absent because of illness or disability
should report to thar ingtructors on return to classes.

Withdrawal: Last dae for withdrawal without aW on your transcript: September 16. Last dae for withdrawa
with aW ingtead of an F on your transcript: October 10.See

http://www.students.ubc ca/caendar/academicyear.cim?page=2008for full detals.

Special Accommodation: The University accommodates students with disabilities who have registered
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with the Disahility Resource Centre.

(http://www.students.ubccalfacultystaff/disability .cfm?page=students ) Please let your instructor know

in advance, preferably in thefirst week of class, if you will require any accommodation onany grourds.
Students who plan to beabsent for varsity athletics, family obligations or other smilar authorzed
commitments, cannat assume they will be accommodaed, and should discuss ther commitments with the
ingtructor before thedrop dae. You need aletter from your coach indicating the days that might be

missed.

Academic Dishonesty: Please review the UBC Calendar OAcademic regulationsOfor the university policy on
cheating, plagiarism and other forms of academic dishonesty at
http://www.students.ubcca/calendar/index.cfm?page=regulations Students should retain acopy of al
submitted assignments (in case of loss) and should aso retain dl ther marked assignments in case they wish
to apply for aReview of Assigned Standng. Students have theright to view thar marked examinations with
thar ingructors, providing they apply to do so within amonth of receiving thar find grades. Thisreview is
for pedagogic purposes. Theexamination remainsthe property of the University.

Examinations: TheUniversity hasvery clear regulationsregarding attendance at final examinations. M ake
yourself familiar with those regulationsby reading the materia at
http://www.students.ubccalfacultystaff/exam.cfim
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