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Six Weeks Period: Third Grade Level & Course: 11th Physics (PHSPHAPU4L1) 

Timeline:  13 Days Unit Title:  Unit 04 Conservation of Energy Lesson # 1 

Stated 
Objectives: 
TEK # and SE 

P.2 Scientific processes. The student uses a systematic approach to answer scientific laboratory 
and 
 field investigative questions. The student is expected to: 
 
P.2E Design and implement investigative procedures, including making observations, asking 
well-defined questions, formulating testable hypotheses, identifying variables, selecting appropriate 
equipment and technology, and evaluating numerical answers for reasonableness. 

P.2F Demonstrate the use of course apparatus, equipment, techniques, and procedures, including 
triple beam balances, dynamics demonstration equipment, collision apparatus, data acquisition 
probes, photogates, pendulums, springs, spring scales, pulleys. 

P.6 Science concepts. The student knows that changes occur within a physical system and applies 
the laws of conservation of energy and momentum. The student is expected to: 

P.6 The student knows that changes occur within a physical system and applies the laws of 
conservation of energy and momentum. The student is expected to: 

P.6A Investigate and calculate quantities using the work-energy theorem in various situations. 

P.6B Investigate examples of kinetic and potential energy and their transformations. 

P.6C Calculate the mechanical advantage of, power generated within, impulse applied to and  

momentum of a physical system. 

P.6D Demonstrate and apply the laws of conservation of energy and conservation of momentum in  

one dimension. 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

Kinetic energy is energy due to an object’s motion, and potential energy is energy 
stored due the 

 interaction of two or more objects or the result of an object’s position.  

Transitional kinetic energy of an object is directly proportional to its mass and the 
square of its velocity.  

KE=1/2mv2 

The gravitational potential energy of an object-Earth system depends on the object’s 
weight and the  

objects distance from the reference level. The reference level is the position where the 
GPE is  



defined to be zero. (h-0) GPE=mgh. 

Elastic potential energy is energy stored due to stretching, compressing, or bending an 
object. 

Albert Einstein realized that mass itself is a form of energy. This energy is called rest 
energy. E-mc2 

The total energy of a closed, isolated system, is constant and is conserved. The KE 
might not be  

conserved.  

The sum of KE + PE = ME (mechanical energy) also, TE. 

Collisions may be elastic, kinetic energy is the same before and after, or inelastic, the 
kinetic 

 energy is not the same before and after.  

Misconceptions ● Energy is truly lost in many energy transformations. 
● There is no relationship between matter and energy. 
● If energy is conserved, why are we running out of it? 
● Energy can be changed completely from one form to another (no energy losses). 
● Things “use up” energy. 
● Energy is confined to some particular origin, such as what we get from food or what the electric 

company sells. 
● An object at rest has no energy. 
● The only type of potential energy is gravitational. 
● Gravitational potential energy depends only on the height of an object. 
● Doubling the speed of a moving object doubles the kinetic energy. 
● Energy is a “thing.”  This is a fuzzy notion, probably because of the way we talk about 

newton-meters or joules.  It is difficult to imagine an “amount” of an abstraction. 
● The terms “energy” and “force” are interchangeable. 

Key Vocabulary  Speed                                       Kinetic energy                              Potential energy 
Mechanical energy                   Work                                             Friction 
Elastic energy                           Hooke’s Law                                Pendulum 
Heat                                          Conservative force                       Power 
Thermal energy                        Electrical energy                           Efficiency 
Chemical energy                      Conservation of energy                Solar/light energy 
Work-energy theorem               Non-conservative forces              Sound energy 
Transformation  

Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, 
Notes 

Day 1 Explore/ 
Engage 
 
Monday Nov 13th 
2017 

Objective: We will introduce energy and that it can be transferred but 
not lost. 

Engage         Bellringer: If you had $300 gift card to spend this 
Saturday, Where would you spend it?  

Students are given a scenario in which they begin with a certain 
amount of money, and they study how that initial amount changes 
over time due to various deposits and purchases. They must 
balance the amount of money at different stages. The activity takes 
about 20 minutes, and after they complete it we have a whole-class 
discussion to answer the question: “Where did the money go?” The 
goal is for the students to realize that even though they might not 
have cash, they have goods and savings at the bank. 

 
https://www.youtube.co
m/watch?v=_ve4M4UsJ
Qo 
 
OK Go – this too shall 
pass video  
 
P.2E Design and 
implement investigative 
procedures, including 
making observations, 

https://www.youtube.com/watch?v=_ve4M4UsJQo
https://www.youtube.com/watch?v=_ve4M4UsJQo
https://www.youtube.com/watch?v=_ve4M4UsJQo


Demo energy: Need cart track, cart, cart spring launcher, meterstick. 
Have ramp at angle and have a student measure the vertical height 
that the cart reaches, now adjust angle and ask class what height it 
will reach. Repeat, repeat. Students should realize that it reaches 
the same height. Why does it do that? Because I compress the 
spring the same amount each time. I store a certain amount of 
“energy” in it.  

Energy is the ability to cause a change, or to do work. It is measured 
in Joules.  

Law of conservation of energy: Energy is not created nor destroyed 
 
 
This is an interactive lecture to address the guiding question: How is 
the energy of a system defined? I project various photos of 
real-world devices and/or situations, such as an automobile, a 
mousetrap-powered cart, an oscillating fan, a pot of boiling water, a 
pole vaulter, etc., and students brainstorm and describe the types of 
energy present and discuss possible changes in these energy types. 
Contemplate how these would be different if the earth wasn’t there. 
This is a great activity for getting students to contemplate how a 
single object can’t have potential energy on its own, only kinetic 
energy. 

Energy Powerpoint: present up to the different kind of energy 
http://www.slideshare.net/pbhadury/energy-presentation-763213 
 
Use vocab from 
http://www.aplusphysics.com/courses/regents/WEP/regents-energy.
html 

to make small squares of paper with words.  

Students instructed to find definition for work, energy, kinetic, and 
potential and copy it in bellringers. Once definitions are found. 
Students are to arrange the squares of paper into how they think 
each thing is related to the other. Discuss. Then project the bubble 
map on screen to show which forms of energy are kinetic or 
potential. 

 
PE & KE Formulas 

Homework: http://www.flippingphysics.com/work-intro.html  

Closing Task: I will organize cards with types of energy into potential 
and kinetic. 

asking well-defined 
questions, formulating 
testable hypotheses, 
identifying variables, 
selecting appropriate 
equipment and 
technology, and evaluating 
numerical answers for 
reasonableness. 
●  

Day 2 
Engage 
Tues Nov 14th 
2017 

Work-Math example problem;  
 
 
 Work on 1.1 Work 1 
../Documents/Princeton AP/3rd 6 weeks/1.1 Work 1.docx 
 
Possibly Assign page 158 Check your understanding 1,2  
183 #’s: 1,4, 5, 6, 8 
 
Homework 
https://www.youtube.com/watch?v=3Riq5QbpcuE&feature=youtu.be  
 

. 

●  

http://www.slideshare.net/pbhadury/energy-presentation-763213
http://www.aplusphysics.com/courses/regents/WEP/regents-energy.html
http://www.aplusphysics.com/courses/regents/WEP/regents-energy.html
http://www.flippingphysics.com/work-intro.html
http://../Documents/Princeton%20AP/3rd%206%20weeks/1.1%20Work%201.docx
http://../Documents/Princeton%20AP/3rd%206%20weeks/1.1%20Work%201.docx
http://../Documents/Princeton%20AP/3rd%206%20weeks/1.1%20Work%201.docx
https://www.youtube.com/watch?v=3RIq5QBpcuE&feature=youtu.be


Day 3 Wed Nov 
15th 2017 

Objective: We will practice solving for work and energy, seeing that 
the total energy is in potential/kinetic/or both.  
 
1.2 Work 2.doc 
 
https://www.youtube.com/watch?annotation_id=annotation_3521847
413&feature=iv&src_vid=Mywqb8m0jkM&v=OyGG1Lm6L2Y 
 
https://www.youtube.com/watch?v=Mywqb8m0jkM 
 
 
Find potential energy of book at 1 meter. Find final velocity of book 
after it drops 1 meter using kinetic energy. 
 
● Review Chp. 11 section 1 to further differentiate KE and PE and 

TE. Explain that all mechanical energy is energy an object has 
due to its motion or its position. An object with mechanical 
energy has the ability to do work. Refresh that energy and work 
are interchangeable and both measured in Joules.  

 
Page 183. #’s 14, 15, 17  and 184 21.  
 
Closing Task: I will explain to my neighbor why no transfer is 100% 
efficient. 

● McGraw Hill 
transparencies 1, 2, 3.  

● Make copies with 
transparency on left 
and questions on right.  
 

● P.6A Investigate and 
calculate quantities 
using the work-energy 
theorem in various 
situations 

Day 4 Explain 
 
Thursday Nov 
16th 2017 

Objective: We will practice solving for work and energy and 
introduce power.  
 

Explain-  
Explore math relationship between KE+PE=KE+PE or TE.  
● Use The Physics Classroom link to demonstrate the exchange 

of total mechanical energy between KE and PE. 
http://www.physicsclassroom.com/class/energy/Lesson-1/Mecha
nical-Energy 

● Complete Conceptual Physics Concept Development, 8-1 thru 
8-3 

●  
●  

Who got the Power Lab? or 1.3 Power Lab 
●  
● page 187 # 64, 65, 68,  

Closing Task:  I will use a lanyard as a pendulum to illustrate at 
which points potential energy is highest and lowest.  

● Transparency Teacher 
aides.  

● Chapter 11 study 
guides for students 

● Dean Baird’s website 
links as listed  

● for lecture notes and 
handout for  

● students 

Day 5 Explore 
  
Friday Nov 17th 
2017 

Objective: After clarifying concepts from yesterday, we will work with 
calculating the transfer of potential to kinetic energy. 
 
Explore- 
Review for Quiz Monday 
 
Closing Task: I will explain how the law of conservation of energy 
effects the relationship between potential and kinetic energy both 
before and after a transfer.  
P.6B Investigate examples of kinetic and potential energy and their 
transformations. 

● The Physics 
Classroom 
website/link 

● Conceptual Physics 
problem solving set 5 
 

●  

https://www.youtube.com/watch?annotation_id=annotation_3521847413&feature=iv&src_vid=MYwqb8m0jkM&v=OyGG1Lm6L2Y
https://www.youtube.com/watch?annotation_id=annotation_3521847413&feature=iv&src_vid=MYwqb8m0jkM&v=OyGG1Lm6L2Y
https://www.youtube.com/watch?v=MYwqb8m0jkM
http://www.physicsclassroom.com/class/energy/Lesson-1/Mechanical-Energy
http://www.physicsclassroom.com/class/energy/Lesson-1/Mechanical-Energy


Day 6 Explore/ 
          Extend 
 
Monday Nov 20th 
2017 

Quiz/Test at least 20 questions 
 
Show  
https://www.youtube.com/watch?v=-QRGz4dkU6I 
to introduce the potential energy of springs 
 
Show 
https://www.youtube.com/watch?v=dnebaW-a338&t=1s 
● to show how to calculate and solve for the spring constant 

 

Day 7 Elaborate 
 
Tuesday Nov 
21st 2017 

Objective: Explore conservation of energy in a lab 
 
Review Quiz 
 
Begin Conservation of Energy Lab 
 
 
Closing task: I will ask my teacher to clarify any misconceptions. 

●  

Day 8 Elaborate 
 
Monday Nov 27th 
2017 

Continue Conservation of Energy Lab write-up 
 
Possilbe example problems (page 185 #36, 38, 39 a&b, 40, 47) 

 
 
 

Day 9 Tuesday 
Nov 28th 2017 

Objective: Students will work in groups to solve momentum/final 
velocity problems.  
 
Students work together through 2.2 Conservation of Energy.docx  
 
 

●  

Day 10 
Explore/Explain 
 
Wednesday Nov 
29th 2017 

Objective: Formative Assessment: Changing Representations 
Students work in pairs to create exercises that involve translation from 
one representation to another. Some possible translations are: 

  from a bar chart to a mathematical representation; 
  from a physical situation diagram to a bar chart; and 
  from a given equation to a bar chart. 

Each pair exchanges its exercises with another pair. After the students 
work through the exercises they received, the pairs meet and offer 
constructive criticism on each other’s solutions. 
 
TIPERS  
b4-RT01 on projector 

b4-BCT14  
Homework:Energy CUP 1.docx 

●  

Day 11 
Explore/Explain 
 
Thursday 
November 30th 
2017 

Objective: Objective: We will compare the potential energy of springs 
as a review for test. 
 
If not shown yet (((Show  
https://www.youtube.com/watch?v=-QRGz4dkU6I 
to introduce the potential energy of springs 
Show 
https://www.youtube.com/watch?v=dnebaW-a338&t=1s 

P.2F Demonstrate the use 
of course apparatus, 
equipment, techniques, 
and procedures, including 
triple beam balances, 
dynamics demonstration 
equipment, collision 
apparatus, data acquisition 
probes, photogates, 

https://www.youtube.com/watch?v=-QRGz4dkU6I
https://www.youtube.com/watch?v=dnebaW-a338&t=1s
https://www.youtube.com/watch?v=-QRGz4dkU6I
https://www.youtube.com/watch?v=dnebaW-a338&t=1s


to show how to calculate and solve for the spring constant))) 
 
 
Find the spring constant and compare to the spring constant in the marble 
launcher 
Hang the masses  and measure the displacement.  
The force applied would be the weight (Mass times Gravity) 
Use F=kx   to find the spring constant. 
Use PE=(.5) k x2 to find how much Potential Energy is at that 
location. 
Repeat previous steps to find the potential energy at 2 additional 
displacements.  
How much work did you use to move the spring to the different 
locations? (Work = change in energy) 
 
 
Measure the mass of the marble. 
Aim marble launcher straight up. 
Pull handle down to 2nd knotch and measure the displacement 
(compression) of the spring. 
Measure how high the marble reaches. 
Use PE=mgh  to find the potential energy of the marble at the 
highest point. 
Use that PE of the marble as the PE of the spring that was 
displaced to find the spring constant using PE=(.5) k x2 .  
 
Compare the spring constants and the springs. What is 
different about the springs? Thickness, length, etc. 
 
Does a higher spring constant yield to more or less potential 
energy? 
 
Students first discuss then calculate the maximum 

vertical height to which the cart should rise; they then 
perform the experiment. Discrepancies are 
discussed. 

pendulums, springs, spring 
scales, pulleys. 

●  

Day 12 
Explore/ 
Explain 
 
Friday  
December 1st 
2017 

Objective:  
 
KE and PE Test 

●  

Day 13 M Dec 4 Test Corrections, Begin Conservation of Momentum ●  

 


