
Unit 2 Energy 

Grade Level: 9 
Core Ideas:  
    Definitions of energy, conservation of energy and energy transfer, & relationship between energy and forces.  
Pacing (~30 days) 

Big Ideas: 
 
Energy is conserved, never 
created nor destroyed. 
 

Essential Unit Questions: 
 

1. What is energy?  
2. How are forces related to energy?   

 

Vocabulary: 
Energy, 
Thermal energy 
Kinetic energy,  
Gravitational potential 
energy,  
Electrical energy 
Magnetic potential energy  
Elastic potential energy,  
Chemical potential energy,  
Nuclear energy 
Mechanical energy,  
Law of Conservation of  
       Energy,  
Joule 
Work 
 
First Law of 
Thermodynamics 
Second Law of 
Thermodynamics 
entropy 
Temperature,  
Heat,  
Conduction, 
Convection, 
  

 

Standards:  
 
PS3.A.1 Create a computational 
model to calculate the change in the 
energy of one component in a system 
when the changes in energy are 
known. [Clarification Statement: 
Emphasis is on explaining the 
meaning of mathematical expressions 
used in the model.] DOK3 
 
PS3.A.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). [Clarification 
Statement: Examples of phenomena 
at the macroscopic scale could 
include the conversion of kinetic 
energy to thermal energy, the energy 
stored due to position of an object 

Learning Targets: 
I will:  

● Define the energy system  
● Identify the factors that affect and provide examples of 

Kinetic Energy 
○ KE = ½ mv2  

● Identify the factors that affect and provide examples of 
Gravitational Potential Energy 

○ GPE = mhg 
● Identify units of energy  

○ Joule (J) -- kg*m*m/s2  
● Calculate KE & GPE 
● Define and provide examples of the Law of 

Conservation of Energy.  
●  Identify the Energy transformations in  a given a 

scenario, 
● Define Mechanical Energy 
● apply the mathematical concept of mechanical energy  

ME = KE + PE  
● Define and calculate the amount of work done in a 

system.  
 

 
I will:  



above the earth, and the energy 
stored between two electrically-
charged plates.] DOK 3 
 
PS3.A.3 Design, build, and refine a 
device that works within given 
constraints to convert one form of 
energy into another form of energy. 
[Clarification Statement: Emphasis is 
on both qualitative and quantitative 
evaluations of devices. Examples of 
devices could include Rube Goldberg 
devices, wind turbines, solar cells, 
solar ovens, and generators.] DOK3 
 
PS3.B.1 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). [Clarification 
Statement: Emphasis is on analyzing 
data from student investigations and 
using mathematical thinking to 
describe the energy changes both 
quantitatively and conceptually] DOK3 

 
PS3.C.1 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. [Clarification 
Statement: Examples of models could 
include drawings, diagrams, and 

● Model the energy in the 3 states of matter.  
○ Solid-low energy- particles fixed in position. 
○ Liquid- more energy than solid- particles slide 

past one another and are still in contact 
○ Gases--high energy- particles are no longer in 

contact with one another.  
● model how thermal energy and heat transfer can change 

the physical state of matter. 
● Describe how energy moves from one location to 

another. (high -> low) 
● Demonstrate the mathematical model: change in energy 

= final energy - initial energy.  
○ 🔺En = Ef -Ei 

 

I will:  
● Design and build a mousetrap racecar (MTRC). (rubric) 

○ Conduct and record research to see what others 
have done to build a MTRC 

○ Design a plan to build a MTRC, including a 
schematic. 

○ Record daily accomplishments toward the 
completion of the car, any setbacks and how 
setbacks were resolved.  

○ Identify the types of energy transformations & 
forces involved when the car is raced.  

○ Compete in class race to determine best design.  
 

I will: 
● Differentiate between heat and temperature. 
● Describe the direction of movement of heat energy 
● Apply the concepts of conduction and convection to the 

2nd Law of Thermodynamics 
● Develop (as a class) and conduct an experiment to 

explain the 2nd Law of Thermodynamics.  
○ Identify IV, DV, CV,  
○ Generate and graph measurable data 
○ Make a claim, provide evidence and reasoning to 

explain the results of the investigation.  
 



texts, such as drawings of what 
happens when two charges of 
opposite polarity are near each 
other.]DOK3 

 

 

I will:  
● Predict the motion of two object when they are 

interacting in an electrical field when changing:  
○ Charge: + +, - -, + - 
○ distance/position  
○ The relative magnitude and direction 

● Predict the motion of two object when they are 
interacting in an magnetic field when changing:  

○ distance/position 
○ The relative magnitude and direction 

● Use a model to determine if energy stored in the field 
increases, decreases or remains constant when objects 
interact 

● Determine the north or south poles of a bar magnet from 
a drawing of magnetic field lines.  

 

 


