
Helena-West Helena School District
Physical Science Unit 2: Forces/Energy

Enduring Understanding:
All forms of energy can be transformed into other energy.
How do the concepts of space and time, force and motion, as well as matter and energy apply to our world.
Essential Questions(s):

● What is needed to describe motion completely?
● How are distance and displacement different?
● How do you add displacement
● How are instantaneous speed and average speed different?
● How can you find the speed from a distance -time graph?
● How are speed and velocity different?
● How do velocities add?
● How are changes in velocity described?
● How can you calculate acceleration?
● How does a speed- time graph indicate acceleration?
● What is instantaneous acceleration?
● How do forces affect the motion of an object?
● What are the four main types of friction?
● How do gravity and air resistance affect a falling object?
● In what direction does Earth’s gravity act?
● Why does a projectile follow a curved path?
● How does Newton’s first law relate change in motion to a zero net force?
● How does Newton’s second law relate force, mass, and acceleration?
● How are weight, and mass related?
● What is Newton’s third law of motion?
● What is needed for an object to have a large momentum?
● How is momentum conserved?
● What force can attract and repel?
● What force holds the nucleus together?
● What is Newton’s law of universal gravitation?
● How is pressure calculated?
● How does water pressure change with depth?
● How is pressure distributed at a given level in a fluid?



● How does air pressure change with altitude?
● When does a force do work?
● How are work and power related?
● How do machines make work easier?
● How are work input and work output related?
● How does the actual mechanical advantage of a machine compare to its ideal mechanical advantage?
● What is the efficiency of a machine always less than 100 percent?
● What are the six types of simple machines?
● What determines the mechanical advantage of the six types of simple machines?
● How are energy and work related?
● What factors does the kinetic energy of an object depend on?
● How is gravitational potential energy determined?
● What are the major forms of energy?
● Can energy be converted from one form into another?
● What is the law of conservation of energy?
● What energy conversion takes place as an object falls toward Earth?
● How are energy and mass related?
● What are the major nonrenewable and renewable sources of energy?
● How can energy resources be conserved?

Time Frame/Concepts & Content: 2nd 9 weeks
Chapter 11. Motion
Lesson 11.1: Distance and Displacement
Lesson 11.2: Speed and Velocity
Lesson 11.3: Acceleration
Chapter 12: Forces and Motion
Lesson 12.1: Forces
Lesson 12.2: Newton’s First and Second Laws of Motion
Lesson 12.3: Newton’s Second Law of Motion and Momentum
Lesson 12.4: Universal Forces
Chapter 13. Forces in fluids
Lesson 13.1: Fluid Pressure
Lesson 13.2: Forces and Pressure
Lesson 13.3: Buoyance
Chapter 14:  Work, Power, and Machines



Lesson 14.1: Work and Power
Lesson 14.2: Work and Machines
Lesson 14.3: Mechanical Advantage and Efficiency
Lesson 14.4: Simple Machines
Chapter 15 : Energy
Lesson 15.1: Energy and Its Forms
Lesson 15.2: Energy Conversion and Conservation
Lesson 15.3: Energy Resources
Student Learning Expectations: Students will be able to:

● Identify frames of reference and describe how they are used to measure motion.
● Identify appropriate SI units for measuring distances.
● Distinguish between distance and displacement.
● Calculate displacement using vector addition.
● Identify appropriate SI units for measuring speed.
● Compare and contrast average speed and instantaneous speed.
● Interpret distance-times graph.
● Calculate the speed of an object using slope.
● Describe how velocities combined.
● Identify changes in motion that produce acceleration.
● Describe examples of constant acceleration.
● Calculate the acceleration of an object.
● Interpret speed-time and distance-time graphs.
● Classify acceleration as positive or negative.
● Describe examples of force and identify appropriate SI units used to measure force.
● Explain how the motion of an object is affected when balanced and unbalanced forces act on it.
● Compare and contrast four kinds of friction.
● Describe how Earth’s gravity and air resistance affect falling objects.
● Describe the path of a projectile and identify the forces that produce projectile motion.
● Describe Newton's first law of motion and its relation to inertia.
● Describe Newton’s second law of motion and use it to calculate acceleration, force, and mass value.
● Relate the mass of an object to its weight.
● Explain how action and reaction forces are related according to Newton’s third law of motion.
● Calculate the momentum of an object and describe what happens when momentum is conserved during a collision.
● Identify the forms of electromagnetic force that can be both attract and repel.



● Identify and describe the universal forces acting within the nucleus.
● Define Newton’s law of universal gravitation and describe the factors affecting gravitational force.
● Describe centripetal force and the types of motion it produces.
● Describe and calculate pressure.
● Identify appropriate SI units for measuring pressure.
● Describe the relationship between water depth and pressure it exerts.
● Describe how the forces from pressure are distributed at a given level in a fluid.
● Explain how altitude affects air pressure.
● Describe how pressure is transmitted in a fluid according to Pascal’s principles.
● Explain how a hydraulic system works to change a force.
● Explain the speed and pressure of a fluid are related according to Bernoulli’s principle.
● Explain the effect of buoyancy on the apparent weight of an object.
● Explain the relationship between the volume of fluid displaced by an object and buoyant force acting on the object according to

Archimedes’ principle.
● Describe the relationship among object density, fluid density, and whether an object sinks or floats in a fluid.
● Describe the relationship among object weight , buoyant force, and whether an object sinks or floats in a fluid.
● Describe the conditions that must exist for a force to do work on an object.
● Calculate the work done on an object.
● Describe and calculate power.
● Compare the units of watts and horsepower as they relate power.
● Describe what a machine is and how it makes work easier.
● Relate the work input to a machine to work output of the machine.
● Compare a machine's actual mechanical advantages.
● Calculate the ideal and actual advantage of various machines.
● Explain why the efficiency of a machine is alway less than 100%.
● Calculate a machine’s efficiency.
● Name, describe, and give an example of each of the six types of simple machine.
● Describe how to determine the ideal mechanical advantage of each type of simple machine.
● Define and identify compound machines.
● Describe the relationship between work and energy.
● Relate kinetic energy to mass and speed and calculate these quantities.
● Analyze how potential energy is related to an object’s position  and give examples of gravitational and elastic potential energy.
● Solve equations that relate an object’s gravitational potential energy to its mass and height.
● Give examples of the major forms of energy and explain how each is produced.



● Describe conversions of energy from one form to another.
● State and apply the law of conservation of energy.
● Analyze how energy is conserved in conversion between kinetic energy and potential energy and solve equations that equate initial

energy to final energy.
● Describe the relationship between energy and mass and calculate how energy equates to how much energy is equivalent to a given

mass.
● Classify energy resources as renewable or nonrenewable.
● Evaluate benefits and  drawbacks of different energy sources.
● Describe ways to conserve energy resources.

Standards:

Major:
PSI-PS2-1: Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among
the net force on the macroscopic object, its mass, and its acceleration.
PSI-PS2-3: Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a
macroscopic object during a collision.
PSI-PS2-5: Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and that
changing magnetic field can produce an electric current.
PSI-PS3-1: Create a computational model to calculate the change in the energy of one component in a system when the change in
energy of the other component(s) and energy flows in and out of the system are known.
PSI-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).
PSI-PS3-3: Design, build, and refine a device that works within given constraints to convert one form of energy into another form of
energy.
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).
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 11: frame of reference, relative motion, distance, vector, resultant vector, speed, average speed, instantaneous speed, velocity,
acceleration, free fall, linear graph, nonlinear graph
Chapter 12: force, newton, net force, friction, static friction, sliding friction, rolling friction, fluid friction, air resistance, gravity, terminal
velocity, projectile motion
Chapter 13: pressure, pascal, fluid, hydraulic system, lift, buoyancy, buoyant force, Aercheimedes’ principle
Chapter 14: work, joule, power, watt, horsepower, machine, input force, input distance, work input, output force, output distance, work
output
Chapter 15: energy, kinetic energy, potential energy, gravitational potential energy, elastic potential energy, mechanical energy, thermal
energy, chemical energy, electrical energy, electromagnetic energy, nuclear energy, energy conversion, nonrenewable energy resources, fossil
fuels, renewable energy resources, hydroelectric energy, geothermal energy, biomass energy, energy conservation
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 :
Scenario Investigation:
Chapter Lab:
Inquiry Warm- Ups:
Quick Labs:
See Attachment In Physical Science Folder
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/

