
Helena-West Helena School District
Physical Science Unit 3: Energy and Waves

Enduring Understanding:
● Waves transmit energy.

Essential Questions(s):
● In what direction does heat flow spontaneously?
● What is the temperature of an object related to?
● What two variables is thermal energy related to?
● What causes thermal expansion?
● How is a change in temperature related to specific heat?
● On what principle does a calorimeter operate?
● Why is conduction slower in gases than in liquids or solid?
● In what natural cycles do convection currents occur?
● How does an object's temperature affect radiation?
● What are the three laws of thermodynamics?
● What are the two main types of heat engines?
● How do most heating systems distribute thermal energy?
● How does a heat pump reverse the normal flow of heat?

● What causes mechanical waves?
● What are the three main types of mechanical waves?
● What determines the frequency of a wave?
● How are frequency, wavelength, and speed related?
● How is the amplitude of a wave related to the wave’s energy?
● How does reflection change a wave?
● What causes the refraction of a wave when it enters a new medium?
● What factors affect the amount of diffraction of a wave?
● What are two types of interference?
● What wavelengths will produce a standing wave?
● What properties explain the behavior of sound?
● How is ultrasound used?
● How does frequency of sound change for a moving source?
● What are the functions of the three main regions of the ear?
● How is sound recorded?



● How do musical instruments vary pitch?

● How are electromagnetic waves different from mechanical waves?
● What is the maximum speed of light?
● How do electromagnetic waves differ from one another?
● What is the dual nature of electromagnetic radiation?
● What happens as light travels farther from its source?
● What waves are included in the electromagnetic spectrum?
● How is each type of electromagnetic wave used?
● Classify material as transparent, translucent, or opaque to visible light.
● Describe what happens when light is reflected, refracted, polarized, or scattered?
● How does light behave when it enters a new medium?
● How does a prism separate white light?
● What determines the color of an object?
● What are the primary colors of light?
● What are the primary colors of pigments?
● What are the six common sources of light?
● How does each type of light source generate light?

Time Frame/Concepts & Content:
Chapter 16: Thermal Energy and Heat
Lesson 16.1: Thermal Energy and Matter
Lesson 16.2: Heat and Thermodynamics
Lesson 16.3: Using Heat
Chapter 17: Mechanical Waves and Sound
Lesson 17.1: Mechanical Waves
Lesson 17.2: Properties of Mechanical Waves
Lesson 17.3: Behavior of Waves
Lesson 17.4: Sounds and Hearing
Chapter 18:The Electromagnetic Spectrum and Light
Lesson 18.1: Electromagnetic Wave
Lesson 18.2: The Electromagnetic Spectrum
Lesson 18.3: The Behavior of Light
Lesson 18.4: Color
Lesson 18.5: Source of Light
Student Learning Expectations:



● Explain how heat and work transfer energy
● Relate thermal energy to the motion of particles that make up a material.
● Relate temperature to thermal energy and to thermal expansion.
● Calculate thermal energy, temperature change or mass using the specific heat equation.
● Describe how a calorimeter operates and calculates thermal energy changes or specific heat using calorimetry

measurements.
● Describe conduction, convection, and radiation and identify which of these is occuring in a given situation.
● Classify materials as thermal conductors or thermal insulators.
● Apply the law of conservation of energy to conversion between thermal and other forms of energy.
● Describe heat engines and explain how heat engines convert thermal energy into mechanical energy.
● Describe how the different types of heating systems operate.
● Describe how cooling systems, such as refrigerators and air conditioners, operate.
● Evaluate benefits and drawbacks of different heating systems and cooling systems.

● Define mechanical waves and relate waves to energy.
● Describe transverse, longitudinal, and surface waves and discuss how they are produced.
● Identify examples of transverse and longitudinal waves.
● Analyze the motion of the medium as each kind of mechanical wave passes through it.
● Define frequency, period, wavelength, and wave speed and describe these properties for different kinds of waves.
● Solve equations relating wave speed to wavelength and frequency or period.
● Describe how to measure amplitude to energy of a wave.
● Describe how reflection, refraction,diffraction, and interference affect waves.
● State a rule that explains refraction of a wave as it passes from one medium to another.
● Identify factors that affect the amount of refraction, diffraction, or interference.
● Distinguish between constructive and destructive interference and explain how standing waves form.
● Describe the properties of sound waves and explain how sound is produced and reproduced.
● Describe how sound waves behave in applications such as ultrasound and music.
● Explain how relative motions determine the frequency of sound an observer hears.
● Analyze the function of the main regions of the human ear.

● Describe the characteristics of electromagnetic waves given its speed of light
● Calculate the wavelength and frequency of an electromagnetic wave given its speed.
● Describe the evidence for the dual nature of electromagnetic radiation.
● Describe how the intensity of light changes with distance from a light source.
● Rank and classify electromagnetic waves based on their frequencies and wavelengths.
● Describe the uses for different waves of the electromagnetic spectrum.



● Classify material as transparent, translucent, or opaque to visible light.
● Describe what happens when light is reflected, refracted, polarized,or scattered.
● Explain how a prism disperses white light into different colors.
● Analyze factors that determine the color or an object.
● Distinguish among primary, secondary, and complementary colors of light and of pigments.
● Explain how light is produced by common sources of light.
● Describe the uses of different light sources .
● Distinguish lasers from other light sources.

Standards:
Major:
PSI-PS3-4: Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two
components of different temperature are combined within a closed system results in a more uniform energy distribution
among the components in the system ( second law of thermodynamics).
PSI-PS4-1: Use mathematical representations to support a claim regarding relationships among the frequency,
wavelength, and speed of waves traveling in various media.
PSI-PS4-2: Evaluate questions about the advantages of using a digital transmission and storage of information.
PSI-LS1-5: Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.
PSI-LS1-7: Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules
and oxygen molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy.
PSI-LS2-4: Use mathematical representations to support claims for the cycling of matter and flow of energy among
organisms in an ecosystem.
Supporting: Recurring
HS-ETS1-1: Analyze major global challenges to specify qualitative and qualitative and quantitative criteria and
constraints for solutions that account for societal needs and wants.
HS-ETS1-2: Evaluate competing design solutions using a systemic process to determine how well they meet the criteria
and constraints of the problems.
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 complex real-world problems with numerous
criteria and constraints of interactions within and between systems relevant to the problem.
Key Terminology:



Chapter 16: heat, temperature, absolute zero, thermal expansion, specific heat, calorimeter, conduction, thermal conductor,
thermal insulator, convection, convection current, radiation, thermodynamics, heat engine, waste heat, external combustion engine,
internal combustion engine, heat pump, refrigerant
Chapter 17: mechanical wave, medium, crest, trough, transverse wave, compression, refraction, longitudinal wave, surface wave,
periodic motion, frequency hertz, wavelength, amplitude, reflection, refraction, diffraction, interference, constructive interference,
destructive interference, standing wave, node, antimode, sound waves intensity decibel, loudness, pitch, sonar, Doppler effect,
resonance
Chapter 18: electromagnetic wave, electric field, magnetic field, electromagnetic radiation, photoelectric effect, photons, intensity,
electromagnetic spectrum, amplitude modulation, frequency modulation, thermograms, transparent, translucent, opaque, image,
regular reflection, diffuse reflection, mirage, polarized light, scattering, dispersion, primary colors, secondary colors,
complementary colors of light, pigment, complementary colors of pigments, luminous, incandescent, fluorescence, phosphor, laser,
coherent light.
Activities & Assessments:
Quick writes, Exit tickets, Lab analysis, Graphs, Data Presentations, Card Sort(Vocabulary), Digital Lab notebook, Quizlet,  QRC
Codes, Lesson Quiz, Scientific Investigations,  Teacher/Student Models, Student Response Questions, Concept Map(Vocabulary)
Chapter assessments, Section quizzes, Lab investigation.
Materials and Resources
Lesson plan,  Textbook,  Videos,  Chart paper,  Paper/pencils/ pens/ coloring pencils, Science-Consortium, Discovery Channel
Interactive Science Journal for students, Science News, Kahoots, QRC Codes Edpuzzle.com, On-line Virtual Labs , PHet, The
Physics classroom.com,  Labster, chemcollective.org, openstax.org, Periodic Table, Khan Academy, Apex,

https://www.discovery.com/
https://kahoot.com/
https://www.qr-code-generator.com/
https://www.golabz.eu/labs
https://www.colorado.edu/csl/programs/phet-interactive-simulations
https://www.physicsclassroom.com/
https://www.physicsclassroom.com/
http://www.chemcollective.org/
https://openstax.org/
https://ptable.com/
https://www.khanacademy.org/

