
 

 

Science Department-High School 

Course Description 

SUBJECT: Physics  

Course Title: WAVES ( ELECTRICITY, MAGNETISM, AND LIGHT) 

Grade Level: 12 

Course Number: Phy II 

NUMBER OF CREDITS:  1 

Reference Book and online resources:  Holt McDougal 

 

MICHIGAN BENCHMARKS: 

Waves and Electromagnetic Radiation :  
HS-PS4-1  Use mathematical representations to support a claim regarding relationships 

among the frequency, wavelength, and speed of waves traveling in various media.  

HS-PS4-3 Evaluate the claims, evidence, and reasoning behind the idea that 

electromagnetic radiation can be described either by a wave model or a particle model, 

and that for some situations one model is more useful than the other.  

HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the 

effects that different frequencies of electromagnetic radiation have when absorbed by 

matter.  

HS-PS4-5 Communicate technical information about how some technological devices 

use the principles of wave behavior and wave interactions with matter to transmit and 

capture information and energy. *  

 

Forces and Interactions  

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation and 

Coulomb’s Law to describe and predict the gravitational and electrostatic forces 

between objects.  

HS-PS2-5 Plan and conduct an investigation to provide evidence that an electric 

current can produce a magnetic field and that a changing magnetic field can produce an 

electric current.  

 



 

 

 

Energy  

HS-PS3-5 Develop and use a model of two objects interacting through electric or 

magnetic fields to illustrate the forces between objects and the changes in energy of the 

objects due to the interaction. 

HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale 

can be accounted for as a combination of energy associated with the motions of 

particles (objects) and energy associated with the relative position of particles (objects). 

 

Engineering Design  
HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative criteria and 

constraints for solutions that account for societal needs and wants.  

HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller, 

more manageable problems that can be solved through engineering.  

HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and 

trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as 

well as possible social, cultural, and environmental impacts.  

HS-ETS1-4 Use a computer simulation to model the impact of proposed solutions to a complex real-

world problem with numerous criteria and constraints on interactions within and between systems 

relevant to the problem. 

 
GENERAL GOALS : 

 Understand the nature of waves, their properties and interactions. 

 Analyze different types of electromagnetic radiation and  distinguish them  from each 

other by their wavelength and energy applying De Broglie’s concept. 

 Calculate distances, draw ray diagrams, and describe the nature of images in reflection 

of mirrors  and refraction  of lenses applying Snell’s law. 

 Understand  the different properties of circuits  and their types and apply Ohm’s Law 

and Coulomb’s Law. 

 

 

1. Understand positive and negative electric charge, the conservation of charge and the 

quantization of charge, and discuss the charging processes. 

2. Examine Coulomb’s law and calculation of net electric forces using the superposition 

principle. 

3. Understand the electric field, electric field lines and electric field strength. 

4. Understand electric potential energy, and define potential difference. 

Targeted Objectives: 



5. Relate the capacitance to the storage of electric potential energy in the form of separated 

charge, discuss the dependence of the capacitance on the shape of the capacitor and the 

material between the plates of the capacitor, and calculate the energy stored by a capacitor. 

6. Establish the concept of current as the rate of charge movement, explore the resistance in 

terms of both Ohm’s law and the factors that affect resistance, and distinguish between 

Ohmic and non Ohmic materials. 

7. Define the electric power and relate it to energy. 

8. Introduce the concept of an electric circuit and describe the concept of a short circuit. 

9. Describe the relationships between equivalent resistance, current and potential difference 

for series and parallel circuits. 

10. Explore complicated circuits containing portions in series and portions in parallel. 

11. Introduce magnets and magnetic fields, and discuss magnetization. 

12. Apply the right hand rule for magnetism, explore electromagnetism and solenoids, and 

introduce magnetic domains. 

13. Concentrate on calculations of magnetic fields and magnetic forces. 

14. Introduce induced current, discuss Lenz’s law, and apply faraday’s law of induction to 

calculate induced emf and current. 

15.Explain how Planck resolved the ultraviolet catastrophe in blackbody radiation. 

16.Calculate energy of quanta using Planck’s equation. 

17.Solve problems involving maximum kinetic energy, work function, and threshold frequency in 

the photoelectric effect. 

18.Explain the strengths and weaknesses of Rutherford’s model of the atom. 

19.Recognize that each element has a unique emission and absorption spectrum. 

20.Explain atomic spectra using Bohr’s model of the atom. 

21.Interpret energy-level diagrams. 

22.Recognize the dual nature of light and matter. 

23.Calculate the de Broglie wavelength of matter waves. 

24.Distinguish between classical ideas of measurement and Heisenberg’s uncertainty principle. 

25.Describe the quantum-mechanical picture of the atom, including the electron cloud and 

probability waves. 

26.Identify principles of simple harmonic motion 

27.Explain the relation between velocity, acceleration, and force with the changes in vibrations. 

28.Apply Hooke’s law 

29.Identify the relations between period, frequency, and amplitude. 

30.Differentiate between pulse waves and periodic waves. 

31.Interpret transverse and longitudinal waves. 

32.Apply the relation between speed, frequency, and wavelength. 

33.Relate energy to amplitude. 

34.Differentiate between constructive and destructive interference. 

35.Identify nodes and antinodes of a standing wave. 



36.Identify the components of the electromagnetic spectrum. 

37.Identify how brightness is affected by distance. 

38.Differentiate between specular and diffuse reflection. 

39.Apply the law of reflection for flat mirrors. 

40.Describe the nature of images formed by flat mirrors. 

41.Calculate distances and focal lengths using the mirror equation for concave and convex 

mirrors. 

42.Draw ray diagrams. 

43.Differentiate between real and virtual. 

44.Understand refraction and solve problems using Snell’s Law. 

45.Understand interference and diffraction. 

 

 

Course Content: 

 

Chapter 11: Vibrations and Waves 

 Simple harmonic motion 

 Measuring simple harmonic motion 

 Properties of waves 

 Waves interactions 

Chapter 13: Light and Reflection 

 Characteristics of Light 

 Flat Mirrors 

 Curved Mirrors 

Chapter 14: Refraction 

 Refraction 

 Thin lenses 

Chapter 15: Interference and Diffraction 

 Interference 

 Diffraction 

 

Chapter 16: ELECTRIC FORCES AND FIELDS 

 Electric charge 

 Electric force 



 The electric field 

Chapter 17: ELECTRICAL ENERGY AND CAPACITANCE 

 Electric potential  

 Capacitance 

 Current and resistance 

 Electric power  

Chapter 18: CIRCUITS AND CIRCUIT ELEMENTS 

 Schematic diagrams and circuits 

 Resistors in series or in parallel 

 Complex resistors combinations 

 

Chapter 19: MAGNETISM 

 Magnets and magnetic fields 

 Magnetism and electricity 

 Magnetic force 

Chapter 20: ELECTROMAGNETIC INDUCTION 

 Electricity from magnetism 

 

CATEGORIES FOR ASSESSMENT:  

1. Quizzes /tests are given every other week  as assigned by school. Our  tests and assessments 

consist of multiple-choice, short answer, direct application problems, critical thinking situations, refer 

to figures, texts, graphs  and/or open response items. They are aligned with Michigan benchmarks. A 

student failing any of his quizzes would have to sit for a support class and retest to achieve his 60% 

which is our passing mark. A progress report is sent to the parent eventually after sitting for the 

make up exam. 40 % is given  to students that do not have a medical excuse for missing such an 

assessment. The department considers the highest 2 grades out of 3 exams. 

  

2.Skill Based  Assignments  are done in class where a student has his resources all opened in front of 

him to answer a set of questions  under verbal, nonverbal, quantitative, and spatial domains. 

 

3. Research Sessions are done under where students can debate as groups and check the internet for 

resources and answers to support their ideas. This kind of Assessment is lined under Research Lab 

Sessions or the copybook Journals. They are evaluated to info, creativity, presentation, discussion 

and relation to the subject. 

 



4.Daily assessments and drop quizzes take place to check the understanding of students. Usually we 

take the highest 2 out of 3. 

 

5. Laboratory work is checked for research, completeness, accuracy, understanding the experiment, 

group work, and reports submitted completed. The general lab course has a separate grade than the 

subject labs.The policy of the general lab is attached within the manual itself. 

 

7. Projects are integrated across and assigned for every  term. They are evaluated to accuracy, 

creativity, info and relation to the subject. 

 

 

 

 

Grade Distribution: 

SCIENCE DEPARTMENT GRADE DISTRIBUTION 
HIGH SCHOOL   

TERM 1   

Midyear  20% 

Quizzes 30% 

Skill based Assessment 10% 

Project 10% 

Research/Journal 5% 

Labs 10% 

MAP 5% 

Drop Quizzes 10% 

TERM 2/3   

Quizzes 35% 

Skill based Assessment 15% 

Project 10% 

Research/Journal 10% 

Labs 15% 

MAP 5% 

Drop Quizzes 10% 

 

 

 


