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Course Name: 
IB Physics Year 2

Unit Title/Topic: 
Topic C – Wave Behavior

Course Level:
Standard Level (SL)

Unit Duration:
4 weeks
	
	
	




	
	
	



Instructional Information
Standards
C.1 Simple harmonic motion, C.2 Wave model, C.3 Wave phenomena, C.4 Standing waves and resonance, C.5 Doppler effect
Unit Description and Texts
Students examine the basics of motion through kinematic equations, Newton’s 2nd law problems, conservation of energy, and conservation of momentum.
· Bowen-Jones, Michael, and David Homer. IB Physics. Oxford: Oxford UP, 2014. Print.
Transfer Goals/Skills
Details
· Students will use the wave equation and concepts of standing waves to determine the speed of sound in air. 
· Students will use a path difference to determine the interference pattern that results from superposition of waves.
Approaches to Learning
Category
Thinking, Communication
Details
· Students will be continuously challenged to develop higher-order thinking skills as they take prior knowledge, combine it with new content, and analyze the data they collected to reach a conclusion
· Students will communicate their findings to their peers in the form of small-group presentations.
Content/Skills/Concepts
Students will know the following content:
· Simple harmonic oscillations
· Time period, frequency, amplitude, displacement and phase difference
· Conditions for simple harmonic motion
· Traveling waves
· Wavelength, frequency, period and wave speed
· Transverse and longitudinal waves
· The nature of electromagnetic waves
· The nature of sound waves
· Wavefronts and rays
· Amplitude and intensity
· Superposition
· Polarization
· Reflection and refraction
· Snell’s law, critical angle and total internal reflection
· Diffraction through a single-slit and around objects
· Interference patterns
· Double-slit interference
· Path difference
· The nature of standing waves
· Boundary conditions
· Nodes and antinodes
Students will develop the following skills:
· Qualitatively describing the energy changes taking place during one cycle of an oscillation
· Sketching and interpreting graphs of simple harmonic motion examples
· Explaining the motion of particles of a medium when a wave passes through it for both transverse and longitudinal cases
· Sketching and interpreting displacement–distance graphs and displacement–time graphs for transverse and longitudinal waves
· Solving problems involving wave speed, frequency and wavelength
· Investigating the speed of sound experimentally
· Sketching and interpreting diagrams involving wavefronts and rays
· Solving problems involving amplitude, intensity and the inverse square law
· Sketching and interpreting the superposition of pulses and waves
· Describing methods of polarization
· Sketching and interpreting diagrams illustrating polarized, reflected and transmitted beams
· Solving problems involving Malus’s law
· Sketching and interpreting incident, reflected and transmitted waves at boundaries between media
· Solving problems involving reflection at a plane interface
· Solving problems involving Snell’s law, critical angle and total internal reflection
· Determining refractive index experimentally
· Qualitatively describing the diffraction pattern formed when plane waves are incident normally on a single-slit
· Quantitatively describing double-slit interference intensity patterns
· Describing the nature and formation of standing waves in terms of superposition
· Distinguishing between standing and traveling waves
· Observing, sketching and interpreting standing wave patterns in strings and pipes
· Solving problems involving the frequency of a harmonic, length of the standing wave and the speed of the wave
Students will grasp the following concepts:
Learning Process
Students will learn through a combination of presentations, small group work, practice problems, and lab work.
Language and Learning
· Activating background knowledge
· Scaffolding for new learning
· Acquisition of new learning through practice
· Demonstrating Proficiency
Details
· Students will build on knowledge gained in Honors Physics.
· Students will analyze data from a cart being accelerated by a hanging mass.
· Students will complete practice problems
· Students will produce a full scatter plot with high and low gradients as demonstration of learning.
TOK Connections
· Personal and shared knowledge
· Ways of knowing
· Areas of knowledge
· The knowledge framework
Details
What has influenced the common language used in science? To what extent does having a common standard approach to measurement facilitate the sharing of knowledge in physics?
CAS connections
· Creativity
· Activity
· Service
Details
To what extent is scientific knowledge based on fundamental concepts such as energy? What happens to scientific knowledge when our understanding of such fundamental concepts changes or evolves?
Key & Related Concepts
· Simple harmonic oscillations
· Time period, frequency, amplitude, displacement and phase difference
· Conditions for simple harmonic motion
· Traveling waves
· Wavelength, frequency, period and wave speed
· Transverse and longitudinal waves
· The nature of electromagnetic waves
· The nature of sound waves
· Wavefronts and rays
· Amplitude and intensity
· Superposition
· Polarization
· Reflection and refraction
· Snell’s law, critical angle and total internal reflection
· Diffraction through a single-slit and around objects
· Interference patterns
· Double-slit interference
· Path difference
· The nature of standing waves
· Boundary conditions
· Nodes and antinodes

Essential Understandings and Questions
· Students will use the wave equation and concepts of standing waves to determine the speed of sound in air.
· Students will use a path difference to determine the interference pattern that results from superposition of waves.
Common Assessment Tasks
	DP Assessments
	Assessment Objectives
	Formative Assessments
	Summative Assessments

	 Test (paper 1 + paper 2)
	Qualitatively describing the energy changes taking place during one cycle of an oscillation
Sketching and interpreting graphs of simple harmonic motion examples
Explaining the motion of particles of a medium when a wave passes through it for both transverse and longitudinal cases
Sketching and interpreting displacement–distance graphs and displacement–time graphs for transverse and longitudinal waves
Solving problems involving wave speed, frequency and wavelength

	Paper 1 quizzes at the end of each subtopic.
	Topic test consisting of questions from P1 and P2


Learning Experiences
	Learning Experience
	Topic or Content
	Description of Learning Experience

	LE 1
	Topic C.1 Simple Harmonic Motion
	Introductory lesson and lecture over concepts 

	LE 2
	Topic C.1 Simple Harmonic Motion
	Time spent practice as a class as well as together on IB style questions

	LE 3
	Topic C.2 Wave Model
	Lecture over concepts of Wave models

	LE 4
	Topic C.2 Wave Model
	Time spent practice as a class as well as together on IB style questions

	LE 5
	Topic C.3 Wave Phenomena
	Lecture over concepts of wave phenomena

	LE 6
	Topic C.3 Wave Phenomena
	Online simulation used to practice with relationships founded in the previous lesson followed by practice given out to work on equations 

	LE 7
	Topic C.4 & C.5
	Notes given overstanding waves, resonance, and the doppler effect

	LE 8
	Topic C.4 & C.5
	Lab experiment where students calculate the speed of sound traveling through a pipe


Content Resources
· Schoology Course Page
· IB Physics Guide First Assessment 2025
· Textbook TBD - evaluation of resources
· Van de Lagemaat, R. www.inthinking.net: Andorra la Vella, Andorra, 2019
· Discovery Education Physics Resources
· Additional resources from old syllabus
· Hodder Study and Revision Guide for the IB Diploma
· Hodder IA Internal Assessment for Physics
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