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COURSE NUMBER: PHYS 2300	COURSE TITLE: Dynamics of Particles and
Waves I


CREDITS:	4

CLASS HOURS PER WEEK: 4 hours lecture

PRE-REQUISITES: PHYS 1251, MATH 2153
CO-REQUISITES: MATH 2153


COURSE DESCRIPTION:
This course covers vectors and kinematics; the foundations of Newtonian mechanics; momentum, work, and energy; conservative and nonconservative forces; potentials; angular momentum; and rotations about a fixed axis.

COURSE LEARNING OUTCOMES:
1. General Strategies for Solving Problems: Students will be able to identify units through dimensional analysis and solve differential equations numerically.
2. Statics: Students will be able to draw free-body diagrams, analyze vectors, identify lever arms, and balance forces and torques to solve static equilibrium problems.
3. Ballistic motion: Students will be able to solve problems and make predictions about the motion of projectiles.
4. Newton's Laws: Students will be able to analyze motion in two dimensions by using Newton's laws of motion and solve differential equations.
5. Oscillations: Students will be able to describe and analyze simple harmonic motion, coupled oscillators and solve general problems.
6. Conservation of Energy and Momentum: Students will be able to analyze and describe collisions in one- and two-dimensions using conservation of momentum and energy laws and apply these principles to study rocket motion.
7. Lagrangian method: Students will be able to use Euler-Lagrange equations and the principle of stationary action to analyze energy conservation in small oscillation.
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8. Central Forces and Conservation of Angular Momentum: Students will be able to use conservation of angular momentum in the central forces context and apply Keppler's law to study orbits, conic orbits, and motion of non-planar objects.

OTM LEARNING OUTCOMES:
Not applicable

TAG LEARNING OUTCOMES:
Not applicable


COURSE MATERIALS:
· Introduction to Classical Mechanics, D. Morin, Cambridge University Press
· Basic Training in Mathematics, R. Shankar, Springer
· Mathematica (Wolfram)
· STEM Fluency (website) https://cscc.student.stemfluency.org/

STANDARDS AND METHODS FOR EVALUATION:
12 problem sets, two midterms and one final exam.

10% participation, 20% homework, and 70% Exams.
The course grade cutoffs are A – 90%, B – 80%, C – 70%, D – 60%. Anything below 60% is an E or EN.


SPECIAL COURSE REQUIREMENTS:
Steady work is needed to keep up with and master the material, plan on at least 8 hours of work at home each week. Bring a laptop or tablet to class every day for using Mathematica, as well as pencil and scratch paper (or tablet) for individual and team exercises.

COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.


UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT

Week 1
· Unit of Instruction: Units and Dimensions

· Course Learning Outcomes: Students will be able to identify units through dimensional analysis and solve differential equations numerically
· Assessment Methods: In class activities, homework, exam


Week 2
· Unit of Instruction: Graphs and Integrals
· Course Learning Outcomes: Students will be able to sketch graphs of functions, identifying extrema, poles, and limits, and make use of integration by parts and other techniques to solve challenging integrals.
· Assessment Methods: In class activities, homework, exam

Week 3
· Unit of Instruction: Statics
· Course Learning Outcomes: Students will be able to draw free-body diagrams, analyze vectors, identify lever arms, and balance forces and torques to solve static equilibrium problems.
· Assessment Methods: In class activities, homework, exam

Week 4
· Unit of Instruction: Coordinate Systems
· Course Learning Outcomes: Students will be able to solve problems and perform integrals in Cartesian, polar, and spherical coordinate systems.
· Assessment Methods: In class activities, homework, exam

Week 5
· Unit of Instruction: Newton’s laws
· Course Learning Outcomes: Students will be able to analyze motion in two dimensions by using Newton's laws of motion and solve differential equations
· Assessment Methods: In class activities, homework, exam

Week 6
· Unit of Instruction: Projectiles
· Course Learning Outcomes: Students will be able to solve generalized projectile problems both symbolically and numerically, incorporating novel conditions.
· Assessment Methods: In class activities, homework, exam

Week 7
· Unit of Instruction: Simple harmonic motion
· Course Learning Outcomes: students will be able to solve for equations of motion in SHM given boundary conditions, expressing the results as exponential or sinusoidal functions

· Assessment Methods: In class activities, homework, exam

Week 8
· Unit of Instruction: Complex numbers
· Course Learning Outcomes: students will be able to solve problems making use of complex numbers, with applications for damped and driven oscillations.
· Assessment Methods: In class activities, homework, exam

Week 9
· Unit of Instruction: Damped & driven oscillations
· Course Learning Outcomes: Students will be able to describe and analyze simple harmonic motion, coupled oscillators and solve general problems.
· Assessment Methods: In class activities, homework, exam

Week 10
· Unit of Instruction: Energy & energy conservation
· Course Learning Outcomes: Students will be able to model and predict the behavior of multi-body system using the principle of energy conservation.
· Assessment Methods: In class activities, homework, exam

Week 11
· Unit of Instruction: Gravity
· Course Learning Outcomes: Students will be able to solve problems involving gravitational forces and gravitational potential energy.
· Assessment Methods: In class activities, homework, exam

Week 12
· Unit of Instruction: Momentum
· Course Learning Outcomes: Students will be able to analyze and describe collisions in one- and two-dimensions using conservation of momentum and energy laws and apply these principles to study rocket motion.
· Assessment Methods: In class activities, homework, exam

Week 13
· Unit of Instruction: Lagrangians
· Course Learning Outcomes: Students will be able to use Euler-Lagrange equations and the principle of stationary action to analyze energy conservation in small oscillation.
· Assessment Methods: In class activities, homework, exam

Week 14
· Unit of Instruction: Lagrangians

· Course Learning Outcomes: Students will be able to use Euler-Lagrange equations and the principle of stationary action to analyze energy conservation in small oscillation.
· Assessment Methods: In class activities, homework, exam

Week 15
· Unit of Instruction: Central Forces
· Course Learning Outcomes: Students will be able to use conservation of angular momentum in the central forces context and apply Keppler's law to study orbits, conic orbits, and motion of non-planar objects.
· Assessment Methods: In class activities, homework, exam
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