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COURSE NUMBER: PHYS 1200	COURSE TITLE: Algebra-Based Physics I CREDITS: 5
PRE-REQUISITES:
· Writing: Eligibility for Composition I
· Math: Qualifying math placement score or MATH-1146 or higher or completion of MATH-1115 AND
· Science: Qualifying science placement score or completion of PHYS-0100 or higher.

CO-REQUISITES: None

COURSE DESCRIPTION
A laboratory course in classical mechanics (kinematics, Newton's laws, gravitation, energy, momentum, rotational motion, and angular momentum) as well as oscillations, waves, and sound.

COURSE LEARNING OUTCOMES
All course learning outcomes are assessed throughout this course.
· Experiment: connect measurements and observations of physical phenomena to physical models of interactions.
· Terminology: use fundamental concepts of physics to describe and quantify the motion and interactions of objects and waves in terms of forces, energy, and momentum.
· Application: use principles and techniques of kinematics, dynamics, and conservation laws to model and predict the outcomes of real or theoretical experiments.

OHIO TRANSFER 36 NATURAL SCIENCE LEARNING OUTCOMES
1. Understand the basic facts, principles, theories, and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
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5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

TAG LEARNING OUTCOMES
1. Experiment
a) Collect data, assess its validity, and interpret its physical meaning for experiments that relate to the topics included in the required learning outcomes in required components 1-4 in OSC-014.
b) Meet the guidelines for the Natural Sciences Laboratory Requirement for the Ohio Transfer 36
2. Kinematics
a) Make accurate verbal, graphical, and mathematical descriptions of translational and rotational motion in one and two dimensions.
b) Use algebra and graphical methods to link displacement, velocity, and acceleration.
c) Solve 1D kinematic problems with constant linear and angular acceleration.
d) Solve 2D projectile motion problems with start and end points at different heights.
e) Relate the motion of two objects relative to each other.
3. Dynamics: Use Newton’s laws of motion (1st, 2nd, and 3rd) to explain or predict the motion of translating and rotating objects.
4. Conservation laws
a) Explain or predict the motion of translating and/or rotating objects using conservation of energy.
b) Explain or predict the motion of translating and/or rotation of objects in 1D using the conservation of momentum.
c) Explain or predict the outcome of collisions.
d) Determine the center of mass of extended objects.
e) Determine the moment of inertia of rigidly connected masses.
f) Use the parallel axis theorem in the solution of problems of extended objects of simple symmetries rotating about an axis that is not through their center of mass.
5. Oscillations and waves
a) Explain or predict motion of objects in simple harmonic motion.
b) Explain or predict mechanical wave phenomena in terms of frequency, wavelength, wave speed, and simple harmonic motion.
c) Use superposition in solving problems with interference of two waves.
d) Describe standing wave patterns and how their confinement determines the wavelength allowed.

e) Describe and predict the addition of two waves of similar but not identical frequency aka the beating of waves.
f) Solve problems where the frequency of a sound detected is affected by the motion of the source and/or the receiver relative to the medium (Doppler Effect).

COURSE MATERIALS
· Textbook: College Physics, Urone & Hinrichs, OpenStax, 2012
· Laboratory manual: PHYS 1200 Lab Manual, Ba & Fisher, Van Griner, 2018
· Scientific calculator

STANDARDS AND METHODS FOR EVALUATION
· 15 homework assignments (10-20% of course grade)
· Highest 12 of 15 Laboratory experiments and reports (15-25% of course grade)
· Two midterm exams, comprehensive final exam (55-75% of course grade)
· Course grades based on percentage of total points earned:
· A: 90%+, B: 80-89%, C: 70-79%, D: 60-69%, E: <60%

SPECIAL COURSE REQUIREMENTS
· The course lab grade is calculated from the best 12 lab reports.
· Students must earn a passing grade on at least 10 lab reports to pass the course.

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
OT36 Learning Outcomes 1-7 TAG Learning Outcomes 1 Assessment Methods
Homework: SI units practice, conversions, rounding, and significant figures. Lab 1: Make and compare multiple dynamic (time) and static (mass, length) measurements to develop concepts of uncertainty, error, and significant figures.

WEEK 2
Unit of Instruction: One-dimensional kinematics I
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 2 Assessment Methods
Homework: Solving problems involving displacement, average velocity, average speed, average acceleration, elapsed time.
Lab 2: Average speed of a ball rolling down a track. Challenge: find a way to quantitatively prove that the ball speeds up.

WEEK 3
Unit of Instruction: One-dimensional kinematics II
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 2 Assessment Methods
Homework: One-dimensional equations of motion with constant acceleration, free fall. Lab 3: Making and interpreting linear graphs from physical data.

WEEK 4
Unit of Instruction: Forces and dynamics I
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 3 Assessment Methods
Homework: Applying Newton's laws to one-dimensional and two-dimensional cases with standard axes: mass, gravitational force, normal force, tension, friction, drag force.
Lab 4: Investigation of vectors and Newton's second law via force tables.

WEEK 5
Unit of Instruction: Forces and dynamics II
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 3 Assessment Methods
Homework: Applying Newton's laws to two-dimensional cases with force components and tilted axes, and making connections to one-dimensional kinematics.
Lab 5: Experimentally determine coefficients of static and kinetic friction.

WEEK 6
Unit of Instruction: Two-dimensional kinematics
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 2 Assessment Methods
Homework: Analysis of acceleration, displacement, and velocity in two dimensions, with applications to projectile motion.
Midterm I: Units, 1D kinematics, Newton's laws
Lab 6: Use experimentally determined frictional coefficients to make and then test predictions about the motion of a loaded tray sliding uphill along a tilted track.

WEEK 7
Unit of Instruction: Rotation I OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 2 Assessment Methods
Homework: practice with angular measures and conversions (radians, degrees, revolutions), rotational kinematics with constant angular acceleration; simple calculations with torque.
Lab 7: Calculate the launch speed of a projectile launcher, then make and test predictions about the projectile's landing position.

WEEK 8
Unit of Instruction: Rotation II OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 2, 3 Assessment Methods
Homework: dynamics and kinematics of uniform circular motion, Newton's second law for torques and rotation, including rotational inertia.
Lab 8: Investigate centripetal forces and acceleration for a spinning object on a string suspending a second object at rest.


WEEK 9
Unit of Instruction: Rotation III OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 2, 3 Assessment Methods
Homework: Use free-body diagrams and Newton's second law for forces and for torques to analyze forces acting on extended rigid objects in equilibrium.
Lab 9: Use torques to analyze the forces acting on a meter stick suspended at rest by 3-4 strings at various locations and angles.

WEEK 10
Unit of Instruction: Work and energy I
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 4 Assessment Methods
Homework: calculating translational kinetic energy, elastic and gravitational kinetic energy, work done by constant forces, and the power involved in work and energy transfers.
Lab 10: Observe the relationship between net work and kinetic energy when constant forces are exerted on carts rolling on tracks, or friction trays sliding on tracks.

WEEK 11
Unit of Instruction: Work and energy II
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 4 Assessment Methods
Homework: exercises in conservation of mechanical energy, and relating the work done by non-conservative forces to changes in a system's mechanical energy.
Midterm II: Two-dimensional kinematics, rotational kinematics and dynamics, static equilibrium, and fundamentals of work and energy.
Lab 11: Explore conservation of mechanical energy in an Atwood's machine.

WEEK 12
Unit of Instruction: Linear and angular momentum
OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 4 Assessment Methods
Homework: Predict the outcomes of translational and rotational collisions using the momentum conservation principle for either linear or angular momentum. Exercises in applying the impulse-momentum theorem.
Lab 12: Explore the momentum conservation principle and impulse-momentum theorem in head-on collisions between carts on a track.

WEEK 13
Unit of Instruction: Oscillations OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 5 Assessment Methods
Homework: velocity, acceleration, and mechanical energy of simple harmonic motion, particularly as applied to a linear oscillator. Relationship of period, frequency, mass, spring constant for the linear oscillator, and the same for the period, frequency, and length of a simple pendulum.
Lab 13: Exploring the physical characteristics of a linear oscillator.

WEEK 14
Unit of Instruction: Waves OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 5 Assessment Methods
Homework: frequency, wavelength, and wave speed of waves on taut strings, including the phenomenon of standing waves.
Lab 14: Set up and observe as many standing waves as possible on an elastic cord, determine both the fundamental frequency and also calculate the linear density of the stretched cord, then verify the prediction by measurement.

WEEK 15
Unit of Instruction: Sound OT36 Learning Outcomes: 1-8 TAG Learning Outcomes: 1, 5 Assessment Methods
Homework: frequency, wavelength, and wave speed of sound waves, including standing waves in open and closed pipes, superposition and interference, and the Doppler effect. Final exam: comprehensive, with emphasis on energy conservation, linear and angular momentum conservation, impulse, oscillations, waves, and sound.
Lab 15: Observe resonance of sound waves in open and closed pipes and use measurements to experimentally determine the speed of sound in air.
image1.jpeg
CoLUMBUS
STATE

SRR I S LR




