
 

  Campus: Princeton High School 

Author(s): Kyle Lamothe Date Created / Revised: 1/2/2020 

Six Weeks Period: 5 th Grade Level & Course: 11th & Physics 

Timeline:  10-11 Days  Unit Title: Electrostatics: Forces, Fields, and Energy Lesson 01 

Stated Objectives: 
TEK # and SE 

P.2K Communicate valid conclusions supported by the data through various methods such as lab 
reports, labeled drawings, graphic organizers, journals, summaries, oral reports, and 
technology-based reports 

P.5A Research and describe the historical development of the concepts of gravitational, 
electromagnetic, weak nuclear, and strong nuclear forces. 

P.5C Describe and calculate how the magnitude of the electrical force between two objects 
depends on their charges and the distance between them. 

P.5E Characterize materials as conductors or insulators based on their electrical properties. 

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

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

The development of electrostatic theory and the atomic model of matter are closely related. 
  
The experiments of Coulomb, Thomson, and Millikan are crucial to our understanding of 
electrostatic force theory. 
  
Distance and electrostatic force have an inverse-square relationship such that increasing distance 
greatly decreases force. 
  
Charge and electrostatic force have a direct relationship such that increasing charge 
proportionally increases force. 
  
Electrical properties of matter including insulation and conduction are determined by the atomic 
structure of the individual atoms 

Misconceptions Students may think every charged object has only one type of charge. 

Students may think charging can only occur through direct contact between objects. 

Students may think that objects with a positive charge have gained protons. 

Students may think that neutral objects can’t be attracted or repelled 

Key Vocabulary  Conductors –material through which heat and electrical charges can be transferred 

Coulomb's law – an equation describing the relationship between electrostatic force, electric 
charge, and distance between electric charges 



Electric field – a region of space characterized by the existence of a force generated by electric 
charge 

Electric force – an attractive or repulsive force that occurs between charged objects 

Insulators – material that is a poor conductor of heat and electrical charges 

Law of conservation of energy – the fundamental principle of physics that the total energy of an 
isolated system is constant, despite internal changes 

Magnitude – an amount, a quantity, or a size 

Suggested Day  
5E Model 

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

Materials, Resources, Notes 

Day 1 
Engage 
 

Estatic Handout  
Engage- 
     Demonstrate pulling an empty coke can with a charged rod 
using a charged plastic wand. Quickly brainstorm ideas about 
how this occurs and list on board. (have students write 1 
sentence using 1 of the following words to explain what 
happened)Guide students to use the words force, kinetic 
energy, potential energy, charge, attraction, repulsion as they 
describe what they are observing and in their possible 
explanations.  
     Hand out modified “Electrostatic or Electromagic” activity. 
Each student is to complete their own. 
Debrief & discuss 
Distribute rolls of tape, have students get 2 pieces of tape and 
do simple experiment that ch 20 section 1 describes. 
 
Demo electrostatic floating rings like in the following video 
 https://www.youtube.com/watch?v=U6bKDaZiy_k  
 
Have students draw an atom 
Discuss where charges come from 
Leave the class with the questions: why don’t electrons fly 
away? Why don’t protons fly away? 
 
Closing Task : Illustrate charge on macroscopic scale and 
microscopic 

Spinning fork demonstrator 
Electrostatic or Electromagic handout 
Balloons, hole punches, salt, running 
water (use beakers to adjust 
flow-faucets have too much pressure) 
 
 
E statics day 1 slides  

Day 2  Objective: Investigate charge and particles 
 
Explore- 
     Use Charge handout  to explore positively and negatively 
charged particles, how objects become charged, how and what 
moves to charge objects, the duration of charges. 20 min 
(notes for electricity portion: highlight protons stuck together by 
a much stronger force as a connection to last day’s ciffhanger 
question; for charge portion: consider using a voting analogy; 
for ground portion: why does positive object take electrons? 
opposites attract, why does a negative give electrons? similar 
charges repel) 
 
Physicsclassroom.com simulation (Charging) 

Laptop carts 
 
E statics day 2  
 
 

https://docs.google.com/document/d/1ZXUhqUzouvd69iLseCiLDrivL6sFREfi3iVuYGZRKws/edit
https://www.youtube.com/watch?v=U6bKDaZiy_k
https://docs.google.com/presentation/d/1KIiWQFvysbGtTuyU5b8Aipn_HRKv8vq3MeKyp6LJ2Nc/edit#slide=id.g3410f3d6f1_0_148
https://docs.google.com/document/d/18vLJmeJjPDqJ2nZ3OUYWuf2J7wFSNoSf9fkTsJ1i2o4/edit
https://docs.google.com/presentation/d/1OWI8wc4fN1kk0HRcVNakYYGlup--toWnvDDLlB_QY2I/edit#slide=id.p


 
Possibly Khanacademy applying conservation of charge  
khanacademy charge transfer processes 
 

Day 3  Explore- 
demo physicsclassroom sim with aluminum can to show that 
both a positive & negative charged object can attract a neutral 
object 
(be sure to white out a few samples from triboelectric series on 
the back) 
Complete Charged Objects Lab & Discuss Triboelectric series 
Charged Objects Lab  
 
Alternate assignment if absent Polarization of can activity on 
physicsclassroom.com 
 

Estatic Day 3 Lab  
 
Need to set up pith ball, electroscope 
and have rods and fabrics to transfer 
charges 
 
McGraw Hill transparency for rules of 
charged particles and Charge it Up lab 
 
rubber rods, plastic rods,  glass rods, 
PVC pipe, copper pipe, steel pipe, 
pencils, pens, wool, silk, plastic wrap, 
plastic sandwich bags, waxed paper, 
and aluminum foil. 
 
alternate assignment 
Physicsclassroom poloarization 

Day 4 Group up students in lab groups to complete the backside of 
yesterday’s labsheet. Project a more complete triboelectric 
series for reference. 
 
Demo wimhurst machine for breakdown voltage 
 
Read 555 on lighning & have 5 minutes to read  
Videos 
concept builders: charge 
  
Intro To Coulomb’s Law with practice problems in the book 

● https://www.youtube.com/watch?v=tuZxFL9cGkI 
● Stephen Murray worksheets of Charge and 

Electricity and Electric Charge 
● https://www.youtube.com/watch?v=VjrkwxMhc4s 
 
Estatics Day 4  

Day 5  Objective: To analyze the factors of electrostatic charge. 
 
Review Estatic triboelectric series lab 
 
https://www.youtube.com/watch?v=tuZxFL9cGkI&t=2s video of 
gas station fire to emphasize static charge buildup. Transition 
into when charge is separated, each experiences a force. 
Venn diagram of gravity vs estatic force 
 
bellringer: Let’s say you’re making koolaid and you only have 
half the sugar it calls for but you really want some koolaid...what 
do you do? Use analogy of changing something to get same 
result 
Pass back Coulomb’s Law, Review process:  
Figure out if you change k,q,q, or d 
If I don’t change it, replace it with a 1 
(why? Because if you multiply it by 1, it won’t affect your 
answer) 
If the value does change, replace it with how much it changes 
by 
Solve 
 
Extend- 
       View animation of Coulomb’s law from McGraw Hill. Use 
pages 557-558 to identify importance of distance and value of 

Estatics Day 5  

https://docs.google.com/document/d/1_EEu7A58iR9A-oiTUUQXwQFZsvkS_EJ7z4vLR8hDyS8/edit
https://docs.google.com/presentation/d/1bEpiqaoLqomEpzQIcl-7qycwtE7lslQOImytDD3XlAw/edit#slide=id.g341ae451bd_0_5
https://www.youtube.com/watch?v=tuZxFL9cGkI
https://www.youtube.com/watch?v=VjrkwxMhc4s
https://docs.google.com/presentation/d/1IYxr7hKTTOQkb2u3sJsDNq1F2ZErXJufupF5EFmJXvU/edit#slide=id.g311b3179bd_0_6
https://www.youtube.com/watch?v=tuZxFL9cGkI&t=2s
https://docs.google.com/presentation/d/1aIjqgwfRlPJw0jBp1sAya3jKLVI-NFbA6ewdOQtkUn0/edit#slide=id.g311b3179bd_0_6


charge for equation. Identify that it is a vector quantity. And 
review the problem-solving strategies at the bottom of page 
558. Introduce microcoulombs and how to read and convert 
them. Model Example 1. Then complete the Electric Charge 
and Force Skill Sheet from Stephen Murray. Students complete 
first 6 in partners then check with class. (10 minutes) Class 
works through 6-9 together for correct model. 
 
khanacademy coulombs law 
 
    Group students into fours. Assign each student 9, 10, 11, or 
12 from Physicsclassroom.com coulombs law practice. 
Students follow Problem-Solving strategies from page 558 and 
solve their problem. (5-8 minutes) Students then work within 
their groups to answer all four questions correctly. Students 
must explain their thought process to their teammates and all 
should redo the math to check for conversions, correct 
reorientation of the algebraic formula, and correct units. Submit.  
 
omit 13-14 on Physicsclassroom.com coulombs law practice  

Day 6  Exploration 
Concept builder study help 
 
Review Estatic triboelectric series lab 
 
Estatic Quiz 

● Text book and calculators. 
● E statics Day 6  

Day 7  Bellringer:What is your favorite smelling food? (we’ll relate it to 
field forces) Draw arrows that represent the gravitational force 
from a perspective on the earth vs. from outer space. 
Electric Field introduction: Demo Ionosphere compare to 
gravitational field 
Extend- 
VDG Handout  
Demo globe with bulbs.  
What does it mean to ionize? to take a neutral atom and rip off 
an electron...making it no longer neutral, but positively charged 
Ions will accelerate opposite direction with lots of energy (some 
kinetic energy, some light energy which is why we can see 
sparks) 
 
     Use the Van De Graaf generator and demonstrate charges, 
pith balls, light bulbs, element tubes, flying pie pans. Students 
are to record observations and explain. Introduce the idea of a 
charged field as well as charged particles. Provide students with 
a handout that has a Van De Graaf generator on it so that they 
can label and describe its operation. 
     Textbook page 576 has information students may use to 
help them complete their assignment. 
 
https://www.youtube.com/watch?v=zhu5pIrPw7U 
  
Demo: lightning rods pointy edges vs round objects; hair; pin 
thru straw on meterstick to show that electric fields lines point 
radially away. 

● E Fields Day 7  
● Van De Graaf handout 

and materials to be 
charged by Van De Graaf 
generator. 
 
 

http://www.physicsclassroom.com/curriculum/estatics/Coulombs-Law
http://www.physicsclassroom.com/curriculum/estatics/Coulombs-Law
https://docs.google.com/presentation/d/1I1znSWvYluLlXdmMFPafdDlN0CQO64Dn5cMHKtMI9J0/edit#slide=id.g311b3179bd_0_6
https://docs.google.com/document/d/1RAYOg7TMptZRFndDnPhTcXeEnVp1Cg22wax1FgQq98c/edit
https://www.youtube.com/watch?v=zhu5pIrPw7U
https://docs.google.com/presentation/d/182ama6_EWg9PHgRgnq7Ylr6Vqqxxxp0ZP03VUpxQdG8/edit#slide=id.p3


Day 8  Elaborate- 
Review Statics Quiz (if everyone has made up the quiz) 
 
Check E field basics 
drawing e fields  
huffington post video on spoons vs forks in microwave 
Draw big balloon & small balloon that have same total charge, 
thus same number of E field lines. show  
 
Print & tape Drawing E fields  for 6 different stations around 
room. Challenge students to draw the Electric field of the 
different charge configurations. 

● Efields Day 8  

Day 9 Elaborate 
 

Objective: Use a game to demonstrate electric fields. 
 
Evaluate- 
    Use physicsclassroom sim to check electric field drawings 
from yesterday 
 Use Electric Field Hockey Colorado Phet sim to gain a sense of 
the vector nature of the electric field. 
  
Kahoot Review for tomorrow’s quiz EStatic Review  

● Electric Field Hockey 
Hewitt/Baird tech lab 

 
Absent Work for Electric Field 
Hockey absent work 
 
E fields slides day 9  

Day 10  Extend- 
E Fields & Statics Quiz 
 
 

● Hand-crank generators 
Multimeters 
Aluminum Foil 
Paper 

● E field Wrap up  

Day 11  For students who finish quiz early have a print out that explains 
how to use multimeter to measure voltage 
Use slideshow to rank points from lowest to highest potential 
energy. Identify points that have equal potential energies. 
Emphasize that multimeter reads difference in potential. Bring 
multimeter to picture on board and talk about the different 
readings that might occur when probes placed in different 
arrangements 
Construct A Capacitor Mini-Lab as a hands-on transition from 
electric fields to spark interest in circuits  

●  

extra work bottom of 560 and 3 paragraphs on 561.  
In notes, explain 1 benefit/use of static charge from 560 and 
explain 1 danger/precaution of static charge 
Page 560 uses applications 
Page 561 dangers 
 
TIPERS review of Coulomb’s law: Practice 2 as a class 
Project on board D1-RT03 Induced Charges near a charged rod 
Bellringer: a) Rank the charges on the projector problem 
(D1-RT03) 
b) What type of charge is it if the spheres separate? 
C) What type of charge is the spheres stay in contact 
 
 
Conduction, Induction, & Polarization worksheet  
 
Homework : page 552 # 2-7   & p. 561 #18-21  

 

https://docs.google.com/document/d/1bn0r9Kw-Lfw9vBG_vHqCBA3aA-RK6qDLJsU40LYCxd8/edit
https://docs.google.com/presentation/d/1MTORK3ZkFM0mlKgebXy8PKTl1InZYDoLlPu6CjdW2qU/edit#slide=id.g3458b0a87b_0_73
https://docs.google.com/document/d/11YFFBSdo27C94VWY9v1iWj_e4v5G1CnsG8Dg0I52cY0/edit
https://docs.google.com/document/d/1YkYmEfNrvwBdVQM8bJ9C5DiHbRvrtqI9UDnPw__abrI/edit
https://docs.google.com/document/d/1YkYmEfNrvwBdVQM8bJ9C5DiHbRvrtqI9UDnPw__abrI/edit
https://drive.google.com/open?id=1-uxGrPLk-PgJtnVzTcpnMCimam_QZ3-YY4Ncm9Xv8Ok
https://docs.google.com/presentation/d/1LqFBgLnslE_SC8i4-Y2jS1o2icEpoCs2RkVTjxee6GE/edit#slide=id.g347c69da8b_0_20
https://docs.google.com/document/d/12oa-Y4jKdR34lTijfwvgLEWVVaFaYeF9ooCqNptNSvU/edit
https://docs.google.com/document/d/1nrQMtJTzEDCPKe7d8ApZAmvDNH7GHhxvDQidmd372R0/edit


 
 
 
Complete & Check worksheet 
 
 Begin Charge it Up Lab 
     Complete Charge It Up lab. Provide students with guiding 
questions for them to infer the transfer of charges and 
determine resulting charges, how to ground, and how attraction 
and repulsion can be supporting evidence of charge transfer by 
contact (conduction) and induction and polarization. 
 
 
show https://www.youtube.com/watch?v=J-Le9yg_qvo to show 
what is happening with induction 
https://www.youtube.com/watch?v=vQ0WGPB8Dvc  
Explain- 
     Use Stephen Murray worksheet Separating Charge/ MH 
induction animation to clarify and explain what students 
observed during the lab. Review the front with students and 
then allow students to work first with their lab teams to edit and 
modify any of their explanations from the lab. After they submit 
the lab, allow students to work in partners to complete the back 
of the activity sheet/ 
 
 
Have students get out phones & open up interactive: challenge: 
Find 3 different combinations of charges & distance to have a 
force of 1.5 N 
 
Research applications of E fields in Medical (AED, EKG, EEG) 
Biology (Gel electrophoresis) & Technology for 10 minutes  
 
Stephen Murray Electric Fields Basics or  
Electric Field Lines Physicsclassroom handout  
 
 
What are the essentials for pizza (in your mind, who cares what 
others say)?   (If it didn’t have these...we could call it some 
other food, it just wouldn’t be a pizza) What are the 
non-essentials for pizza? (If it did/didn’t have these...you’d still 
consider it a pizza)  this is to set up the concept of 
atom/ion...atom of helium must have 2 protons, ion of helium 
could have more or less electrons 

 
Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  

 

https://www.youtube.com/watch?v=J-Le9yg_qvo
https://www.youtube.com/watch?v=vQ0WGPB8Dvc
http://www.physicsclassroom.com/getattachment/curriculum/estatics/Static-Electricity-Packet/ElectrostaticsAll.pdf

