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ARTS AND SCIENCES DIVISION Biological & Physical Sciences Department  
 




COURSE NUMBER: PHYS 1201		COURSE TITLE: Algebra-Based Physics II

CREDITS: 5			

PRE-REQUISITES: PHYS 1200

CO-REQUISITES: None

COURSE DESCRIPTION
A laboratory course in classical electromagnetism (electric charge, field, and potential, DC circuits, magnetic forces & fields, induction, and electromagnetic waves), geometric and physical optics, and nuclear physics.

COURSE LEARNING OUTCOMES
1. Students will 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-015 (Listed below) in addition to meeting the guidelines for the Natural Sciences Laboratory Requirement for Ohio Transfer 36.
2. Students will describe the motion of charged particles in an electric field, describe electric fields and potentials produced by charge distributions, relate the electrostatic energy stored by a capacitor and by a solenoid to the energy density of the electric field, relate electric field lines to equipotential lines, describe the motion of charged particles and current-carrying wire segments in uniform magnetic fields in terms of forces and torques, describe the magnetic field produced by current-carrying long thin wires and solenoids, describe the motion of charged particles in regions with both electric and magnetic fields, and Describe magnetic field lines for simple situations [wire, bar magnet, and solenoid].
3. Students will analyze the voltage drops across and charges on capacitors or resistors of a circuit of capacitors or resistors arranged in series and parallel, apply Kirchhoff’s laws to find currents (in magnitude and direction) of multi-loop circuits with multiple batteries, describe the powers delivered by batteries and the powers dissipated in resistors in simple circuits, and describe the time-dependence of the voltage and current through a resistor R, capacitor C, and an inductor L.

4. Students will Describe light as an electromagnetic wave in terms of frequency, wavelength, and speed of light, characterize the spectrum of EM waves in terms of frequency and wavelength, describe the speed of light in matter in terms of index of refraction, describe the refraction of light at interfaces and relate the angles of incoming and refracted rays in terms of Snell’s law, explain the dispersion of light by the frequency dependence of the index of refraction, describe the intensity of EM waves in terms of electric and magnetic energy densities and the speed of light, analyze the image formed by plane and spherical mirrors and the image formed by one and two lenses using ray tracing and the lens and magnification equations using ray tracing and the mirror and magnification equations, relate the interference pattern of a double slit to the separation of slits and wavelength, and relate the resolving power of a lens to the diffraction of light by an opening.
5. Students will compare the size of atoms and nuclei and the forces between the particles composing them, calculate the binding energy per nucleon from mass-defect of atoms, recognize the variation in nuclear stability at low and high Z, distinguish between fission and fusion in nuclear reactions and explain how energy is “released," describe the initial and final isotopes involved in alpha, beta, and gamma decay, and describe radioactive decay and activity in terms of half-life and initial number of radioactive isotopes.

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. 
 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 (OSC015)
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-015.
 b) Meet the guidelines for the Natural Sciences Laboratory Requirement for the Ohio Transfer 36
 10. Electromagnetism
 a) Describe the motion of charged particles in external electric fields in terms of forces and energy.
 b) Describe electric fields and electrostatic potentials produced by simple charge distributions [point charges, charged plates, and parallel-plate capacitors]. 
 c) Relate the electrostatic energy stored in a capacitor to the energy density of the electric field.
 d) Relate electric field lines to equipotential lines.
 e) Describe the motion of charged particles and current-carrying wire segments in uniform magnetic fields in terms of forces and torques
 f) Describe the magnetic field produced by current-carrying long thin wires and solenoids.
 g) Describe the motion of charged particles in regions with both electric and magnetic fields.
 h) Relate the magnetostatic energy stored in a solenoid to the energy density of the magnetic field.
 i) Relate the electric field lines to equipotential lines for simple charge distributions.
 j) Describe magnetic field lines for simple situations [wire, bar magnet, and solenoid].
 11. Electrical Devices and Circuits
 a) Analyze the voltage drops across and charges on capacitors of a circuit of capacitors arranged in series and parallel.
 b) Analyze the voltage drops across and currents through resistors of a circuit of resistors arranged in series and parallel.
 c) Apply Kirchhoff’s laws to find currents (in magnitude and direction) of multi-loop circuits with multiple batteries.
 d) Describe the powers delivered by batteries and the powers dissipated in resistors in simple circuits.
 e) Describe the time-dependence of the voltage and current through a resistor R, capacitor C, and an inductor L.
 12. Geometric and Physical Optics
 a) Describe light as an electromagnetic wave in terms of frequency, wavelength, and speed of light.
 b) Characterize the spectrum of EM waves in terms of frequency and wavelength.
 c) Describe the speed of light in matter in terms of index of refraction.
 d) Describe the refraction of light at interfaces and relate the angles of incoming and refracted rays in terms of Snell’s law.
 e) Explain the dispersion of light by the frequency dependence of the index of refraction.
 f) Describe the intensity of EM waves in terms of electric and magnetic energy densities and the speed of light.
 g) Analyze the image formed by plane and spherical mirrors using ray tracing and the mirror and magnification equations.
 h) Analyze the image formed by one and two lenses using ray tracing and the lens and magnification equations.
 i) Relate the interference pattern of a double slit to the separation of slits and wavelength.
 j) Relate the resolving power of a lens to the diffraction of light by an opening.
 13. Nuclear physics
 a) Compare the size of atoms and nuclei and the forces between the particles composing them.
 b) Calculate the binding energy per nucleon from mass-defect of atoms.
 c) Recognize the variation in nuclear stability at low and high Z.
 d) Distinguish between fission and fusion in nuclear reactions and explain how energy is “released.”
 e) Describe the initial and final isotopes involved in alpha, beta, and gamma decay.
 f) Describe radioactive decay and activity in terms of half-life and initial number of radioactive isotopes.

COURSE MATERIALS
· Textbook: College Physics, Urone & Hinrichs, OpenStax, 2012
· Laboratory manual: PHYS 1201 Lab Manual, Ba, Cobbina, & 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: Electric charge and force
OT36 Learning Outcomes 1-7
Course/TAG Learning Outcomes 1, 2
Assessment Methods	
Homework: Charge quantum, charged particles, and Coulomb's law
Lab 1: Electrostatics

WEEK 2
Unit of Instruction: Electric field and potential
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 2
Assessment Methods	
Homework: Electric field and potential of fixed charge distributions.
Lab 2: Field Lines and Equipotentials

WEEK 3
Unit of Instruction: Current and resistance
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 2
Assessment Methods	
Homework: Ohm's law and resistivity. 
Lab 3: Capacitors

WEEK 4
Unit of Instruction: DC circuits I
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 3
Assessment Methods	
Homework: Analyzing current, voltage, power, and equivalent resistance for reducible circuits with ideal batteries and resistors connected in series or parallel.
Lab 4: Resistors 

WEEK 5
Unit of Instruction: DC circuits II
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 3
Assessment Methods	
Homework: Kirchhoff's rules applied to complex DC circuits, including multiple batteries and irreducible circuits.
Lab 5: DC Circuits
WEEK 6
Unit of Instruction: Magnetic fields & forces
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 2
Assessment Methods
Homework: Motion of charged particles in external electromagnetic fields, magnetic fields created by fixed distributions of current.
Midterm I: Electric charges, forces, fields, and potential; DC circuits
Lab 6: Solenoid

WEEK 7
Unit of Instruction: Induction
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 2
Assessment Methods	
Homework: Faraday's law and Lenz's law.
Lab 7: DC Motors

WEEK 8
Unit of Instruction: Electromagnetic waves
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 4
Assessment Methods	
Homework: Frequency, wavelength, and intensity of electromagnetic waves; electromagnetic spectrum.
Lab 8: Transformers

WEEK 9
Unit of Instruction: Reflection
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 4
Assessment Methods	
Homework: Law of reflection, plane mirrors, spherical mirrors: magnification and image formation, ray tracing.
Lab 10: Reflection and Refraction

WEEK 10
Unit of Instruction: Refraction
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 4
Assessment Methods	
Homework: Snell's law, dispersion, total internal reflection.
Lab 11: Thin Lenses
WEEK 11
Unit of Instruction: Lenses
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 4
Assessment Methods	
Homework: Magnification and image formation in one- and two-lens systems; ray tracing.
Midterm II: Magnetic fields & forces, induction, electromagnetic waves
Lab 11: Thin Lenses, continued

WEEK 12
Unit of Instruction: Interference
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 4
Assessment Methods	
Homework: Double-slit interference and diffraction gratings
Lab 13: Young’s Double-Slit Interference

WEEK 13
Unit of Instruction: Diffraction
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 4
Assessment Methods	
Homework: Single-slit diffraction, resolving power of a circular aperture.
Lab 14: Single Slit Interference

WEEK 14
Unit of Instruction: Nuclei
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 5
Assessment Methods	
Homework: Nuclear composition, isotopes, and binding energy.
Lab 17: Balmer Series

WEEK 15
Unit of Instruction: Radioactivity
OT36 Learning Outcomes: 1-8
Course/TAG Learning Outcomes: 1, 5
Assessment Methods	
Homework: Nuclear stability; alpha, beta, gamma decay; radioactivity
Final exam: comprehensive, with emphasis on lenses, interference & diffraction, nuclear physics.
Lab 18: Nuclear Decay
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