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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BRLAFR Course Title T#E /)22 8% Fundamentals of Engineering Mechanics
2. BiREA W) 2% 12 & Biomedical Engineering

Originating Department

3. R BMEB217
Course Code

4.  RE%4 Credit Value 3

5, R kAR Major Foundational Courses
Course Type

6. R FKZ= Fall
Semester
BBES o .

7. 523 English

Teaching Language

BREW. rRER. KR
X (WRHERR, HHHH

8 A AR AT KA, AR TR, zhangmm@sustech.edu.cn
' Instructor(s), Affiliation& | Mingming Zhang, Biomedical Engineering, zhangmm(@sustech.edu.cn
Contact
(For team teaching, please list
allinstructors)
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9. iRk 534 To be announced

Tutor/TA(s), Contact

ERABRB(TAE)

10.  Maximum Enrolment
(Optional)
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BRI i SRR R || LR/ HE(ERAE) 2
Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) | Total
ESNE: 48 48
Credit Hours

Pre-requisites or  Other
Academic Requirements

JREERE. B3I
Courses for which this | /G None
course is a pre-requisite

REBRBEARENZR | None
Cross-listing Dept.
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By the introduction of the basic concepts, analytical methods and applications of mechanics, students can
thoroughly understand the key concepts of mechanics and how to use them in the field of biomedical engineering,
and they will be able to solve some general problems in mechanics especially in biomechanics.

Pk % R Learning Outcomes
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By completing this course, students will 1) understand the basic laws and research methods of particle, particle
system and rigid body motion, lay a theoretical foundation for the subsequent study of relevant courses; 2)
preliminarily analyze and solve some simple engineering problems applying theoretical mechanics; 3) basically
understand the theory and methods of sports biomechanics; and 4) cultivate the ability to raise, analyze and solve
problems by means of mechanics in the field of biomechanics.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Section 1 (2 Z2B7})
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General principles (fundamental concepts, units of measurement, numerical calculation), Force vectors (vector

operation, position vector, force vector), Equilibrium of a particle (free body diagram, condition for the

equilibrium of a particle)

Section 2 (2 %:/))
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Moment (moment scalar and vector formulation, moment about a specified axis, principle of moments), Force
system resultants and equivalent system (simplification of the force and couple system)

Section 3 (2 Z£HY)

NIRRT AR 2 A PR A2 . AP =040)

Equilibrium of rigid bodies (condition and equations for the equilibrium of the rigid body, two force member,
three force member)

Section 4 (2 ZKf)
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Truss analysis (method of joints, zero-force member, method of sections),

Section 5 (2 Z£R})
EEYE T3 AR DG J1 2 i (= g BE 4 ) I it S~y g RE AN BE 48 ) 7 2D

Friction and relevant static problems (equations of equilibrium and frictional equations of three dry friction
problems)

Section 6 (2 2£B})
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Virtual work and its application (concepts of the principle of virtual work, and how it can be used to solve static
problems)

Section 7 (2 ZH})
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Applications of statics in the field of biomedical engineering

Section 8 (2 ZE)
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Section 9 (4 %/})
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Kinematics of a particle (rectilinear kinematics, curvilinear motion, motion analysis using three coordinate
frames, absolute motion analysis of two particles, and relative-motion of two particles using translating axes)

Section 10 (4 Z£E)
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Kinetics of a particle: force and acceleration, work and energy (Newton’s second law, equations of motion,
motion equations using three different coordinate frames, the principle of work and energy of a particle,
conservation of energy of a particle)

Section 11 (4 %8})
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Kinetics of a particle: impulse and momentum (the principle of linear impulse and momentum, conservation of
the linear momentum for a system of particles, impact, angular momentum, relation between moment of a force
and angular momentum, the principle of angular impulse and momentum)

Section 12 (4 %:8%)
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Kinematics of a rigid body (general plane motion, absolute motion analysis, relative motion analysis,
instantaneous center of zero velocity, relative-motion acceleration, relative-motion analysis using rotating axes)

Section 13 (4 %A/})
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Kinetics of a rigid body: force and acceleration, work and energy (mass moment of inertia, planar kinetic
equations of motion, equations of translational motion, equations of motion for general plane motion)

Section 14 (4 %28})
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Kinetics of a rigid body: impulse and momentum (the principle of linear impulse and momentum, the principle of
angular impulse and momentum, conservation of momentum for the rigid body)

Section 15 (4 ZE)
BENEE . B 1A A 2 TR N A

Applications of kinematics and dynamics in the field of biomedical engineering

Section 16 (4 ZE)
1/ S/ e

Tutorials

Final examination

Bt R B 5 %% 5 Textbook and Supplementary Readings

1. R.C.Hibbeller, Engineering Mechanics: Statics 12¢
2. R.C.Hibbeller, Engineering Mechanics: Dynamics 12e
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Type of Time % of final Penalty Notes
Assessment score
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Class
Performance
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Quiz Give feedbacks of the course
study in the classroom.
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Assignments

B ER
Mid-Term Test

BRER

Final Exam

BRHRE
Final
Presentation
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Others (The
above may be
modified as
necessary)
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Ask students to summarize the
course and their results.
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Test the students' understanding
of the course knowledge through a
final exam, of which contents will
be highly related to the course.

143773 GRADING SYSTEM

M A. +=2% %% Letter Grading
OB. ZgidsrHl GRIZ/AEE) Pass/Fail Grading
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This Course has been approved by the following person or committee of authority
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