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Part II: SYLLABUS OF RECORD
PHYS .441/541 Classical Mechanjes

L Catalog Description
PHYS 441 Classical Mechanics 3c-01-3cr
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Co-requisite: MATH 241 or permission of the physics department

mechanics of a particle, and a system of particles in one, two, and three dimensions.
Central forces, planetary, and satellite motion, rotation, oscillations, and conservation
laws in the Newtonian formulation of classical mechanics will be included. In addition
the Lagrangian formulation of classical mechanics will be developed and used to solve
dynamical problems for various mechanical systems.

IL Course Outcomes
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3) unit vectors
4) velocity and acceleration in various coordinates systems
§) gradient operator

ii. Newtonian Mechanics
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(18 academic hours)

1) inertia, momentum, and force

2) general motion of a particle in a resisting medium
3) motion of a projectile in a resisting medium

4) motion with variable mass

B. Conservation Laws
1) single particle
a) linear momentum
b) angular momentum
¢) work and energy

2) system of particles
a) rotational motion
b) of center of mass
¢) moment of inertia
d) linear momentum
e) angular momentum
f) work and energy

C. Central Forces
1) Universal law of Gravitation
2) field vector
3) gravitational potential and potential energy

D. Forces in Accelerated Frames of Reference
1) inertial forces
2) non-inertial forces

T Neallatinnn

A. Linear Oscillations
1) simple harmonic oscillator
2) damped oscillations
a) mechanical
b) electrical

B. Forced Oscillations
1) sinusoidal driving force
2) transient effects
3) driven electrical oscillations
4) Fourier series
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Two exams (2 academic hours)
Final Exam (2 academic hours)

IV.  Evaluation Methods
The final grades for the course will be based upon the following:
50% Exams. A minimum of two fifty minute in-class examinations consisting of
problem solutions or essay exercises.
25% One two-hour final examinations

25% Homework and class participation. Students are expected to participate in the
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V. Example Grading Scale
A 90%-100%
B 80%-89%
C 70%-79%
D 60%-69%
F less than 69%

VI. Required Textbooks
Potential Textbooks include but are not limited to:

Analytical Mechanics, Taylor, University Science Books, Sausalito, CA, 2005
Analytical Mechanics 6" ed., G.R. Fowles and G. L. Cassiday, Brooks-Cole, Toronto, 1999

VII. Attendance Policy

Attendance and enforcement thereof shall be in accord with the general guidelines
in the nfficial nnivercitv “I Indaroraudate Coanrce Attendance Palicy”

VIII. Special Resource Requirements
Scientific calculator, Textbook, Notebook, paper, pen or pencil. No laboratory fee.
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1. Mechanics, K. R. Symon, Addison-Wesley Publishing Co., Inc., Reading,

Massachusetts, 1953
Introduction to Theoretical Mechanics R. A. Becker, McGraw-Hill Book Company,
Inc New York, Toronto, Canada London, UK, 1954
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Al How does this course fit into the programs of the department? For what students is the
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will replace the existing PHYS 222 and PHYS 223 - a two semester sequence for a total

of four credit hours which covers intermediate and advances levels. Both semesters are

not currently suitable or requlred for all the p_hysncs department programs and as a
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course is required by all physics majors but may be attended by anyone who meets the
prerequisites. Explain why this content cannot be incorporated into an existing course.
The proposed course is part of a major curriculum revision proposed by the
Department of Physics. The proposed course will replace the existing course sequence
and provide three credit hours instead of four. The content has been modified to
present the most essential components at the intermediate level along with selected
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A2 Does this course require changes in the content of existing courses or requirements for a
program? If catalog descriptions of other courses or department programs must be changed
as a result of the adoption of this course, please submit as separate proposals all other
changes in courses and/or program requirements. No changes in the catalog descriptions
of other courses or the requirements therein are necessary. This course is part of a
curriculum revision (enclosed).

A3 Has this course ever been offered at IUP on a trial basis (e.g. as a special topic) If so, explain
the details of the offering (semester/year and number of students). The proposed course has
never been offered.

A4 Is this course to be a dual-level course? If so, please note that the graduate approval occurs



C1 Are faculty resources adequate? Resources are adequate. If you are not requesting or
have not been authorized to hire additional faculty, demonstrate how this course will fit
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PHYS 223 which are being eliminated as part of a major curriculum revision.
Please specify how preparation and equated workload will be assigned for this course.
There will be no change from the current process in assignment of workloads.

C2 What other resources will be needed to teach this course and how adequate are the
current resources? No additional resources are required. If not adequate, what plans
exist for achieving adequacy? Reply in terms of the following:

*Space
*Equipment
*Laboratory Supplies and other Consumable Goods



Appendix for Graduate course

L Catalog description

PHYS 541 Classical Mechanics 3c-01-3cr
Prerequisites: permission of the physics department
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mechanics of a particle, and system of particles in one, two, and three dimensions.
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motion and conservation laws. Derivation of Lagrange’s equations to solve dynamical
problems.

IL. Course Outcomes
Upon successful completion of this course students should be able to:

1. Apply the standard methods of differentiation and integration to solve traditional
dynamical problems in physics gain sufficient practice to use them in more advanced
situations.

2. Perform kinematic analysis of both single and multi-particle systems in different
coordinate systems (rectangular, polar, cylindrical and spherical) under constant and
explicitly time-dependent forces.
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of motion of falling bodies under the influence of gravity and a drag force.

4. Perform rotational kinematic analysis using angular momentum and torque
relationship; rotation of a rigid body about an arbitrary axis; dynamical balancing

5. Explain the dynamics of oscillating systems; vibrational modes of coupled harmonic



