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Links to materials for today’s workshop

All workshop materials

https://drive.google.com/drive/folders/1zaq7NcDLCOjZ2H9NqXBIKLvsMc9rNwBU 

OALG file for Chapter 18

OALG Chapter 18 Final.docx 

https://drive.google.com/drive/folders/1zaq7NcDLCOjZ2H9NqXBIKLvsMc9rNwBU
https://docs.google.com/document/d/1jZA2qJRPvAPJzAV3pPftgyG8Vxk1TBa7/edit


Let’s watch a movie

https://www.youtube.com/watch?v=GZxgYNnkBd0 

How can a car protect us from lightning?

Why is this rhombus hanging there?

Let’s find out!

https://www.youtube.com/watch?v=GZxgYNnkBd0


All together - OALG 18.1.1 and 18.1.2 OALG Chapter 18 Final.docx 

http://islevideos.net/experiment.php?topicid=13&exptid=160  watch the first 
experiment only - charging anomalous

https://docs.google.com/document/d/1jZA2qJRPvAPJzAV3pPftgyG8Vxk1TBa7/edit
http://islevideos.net/experiment.php?topicid=13&exptid=160


Team 1 OALG 18.1.3 a and b Read the activity and draw on the screenshot here 
using the arrow tool, answer the questions on the next slide



Team 1 18.1.3

a. Use a field approach to explain in words how the source object can exert a 
force on test objects without directly touching them. For the gravitational field, 
discuss how the magnitude of the force may depend on the properties of the field, 
on the mass of the source object, and on the distance away from the source 
object. Consider similar factors for the electric field.

More charge will mean more force. The farther away the smaller the force.

b. How does the presence of a source mass or a source charge alter the space? 
How far do you think this alteration extends?

Adding effects



Team 2 OALG 18.1.3 a and b Read the activity and draw on the screenshot here 
using the arrow tool, answer the questions on the next slide



Team 2 18.1.3

a. Use a field approach to explain in words how the source object can exert a force on 
test objects without directly touching them. For the gravitational field, discuss how the 
magnitude of the force may depend on the properties of the field, on the mass of the 
source object, and on the distance away from the source object. Consider similar 
factors for the electric field.

For gravitational field, the larger the mass of the source object and the smaller the 
distance, the stronger the field. For electric field, it should depend on the amount of 
charge of the source object and the distance.

b. How does the presence of a source mass or a source charge alter the space? How 
far do you think this alteration extends?

By exerting force to them. It should exist until infinity. 



Team 3 OALG 18.1.3 a and b Read the activity and draw on the screenshot here 
using the arrow tool, answer the questions on the next slide



Team 3 18.1.3

a. Use a field approach to explain in words how the source object can exert a 
force on test objects without directly touching them. For the gravitational field, 
discuss how the magnitude of the force may depend on the properties of the field, 
on the mass of the source object, and on the distance away from the source 
object. Consider similar factors for the electric field.

b. How does the presence of a source mass or a source charge alter the space? 
How far do you think this alteration extends?



Team 1 18.1.3

a. Use a field approach to explain in words how the source object can exert a 
force on test objects without directly touching them. For the gravitational field, 
discuss how the magnitude of the force may depend on the properties of the field, 
on the mass of the source object, and on the distance away from the source 
object. Consider similar factors for the electric field.

b. How does the presence of a source mass or a source charge alter the space? 
How far do you think this alteration extends?



Team 4 OALG 18.1.3 a and b Read the activity and draw on the screenshot here 
using the arrow tool, answer the questions on the next slide



Team 1 18.1.3

a. Use a field approach to explain in words how the source object can exert a 
force on test objects without directly touching them. For the gravitational field, 
discuss how the magnitude of the force may depend on the properties of the field, 
on the mass of the source object, and on the distance away from the source 
object. Consider similar factors for the electric field.

b. How does the presence of a source mass or a source charge alter the space? 
How far do you think this alteration extends?



Team 1 OALG 19.1.4
Alicia and Sammy decide to map the gravitational field created by Earth near the Earth’s surface 
(assuming that close to Earth’s surface it is flat) by measuring the force exerted by Earth on a test object at 
the six points shown in the diagram. Alicia uses a 1-kg test object while Sammy uses a 2-kg test object.
a. Draw Alicia’s and Sammy’s measured gravitational field vectors at the points shown in the diagram. 
Make sure you draw the vectors to scale.



Team 2 OALG 19.1.4
Alicia and Sammy decide to map the gravitational field created by Earth near the Earth’s surface 
(assuming that close to Earth’s surface it is flat) by measuring the force exerted by Earth on a test object 
at the six points shown in the diagram. Alicia uses a 1-kg test object while Sammy uses a 2-kg test object.
a. Draw Alicia’s and Sammy’s measured ‘gravitational field vectors’ (using FORCE measurements) at the 
points shown in the diagram. Make sure you draw the vectors to scale.



Team 3 OALG 19.1.4
Alicia and Sammy decide to map the gravitational field created by Earth near the Earth’s surface 
(assuming that close to Earth’s surface it is flat) by measuring the force exerted by Earth on a test object at 
the six points shown in the diagram. Alicia uses a 1-kg test object while Sammy uses a 2-kg test object.
a. Draw Alicia’s and Sammy’s measured gravitational field vectors at the points shown in the diagram. 
Make sure you draw the vectors to scale.

Alicia Sammy

Intensity of gravitational field is uniform near the 
Earth, it not depends on the test mass



b. You may notice that in the previous activity, Alicia’s and Sammy’s fields look 
different. This is a problem because, conceptually, the field is created by Earth 
and should be the same no matter what mass the test object used to measure it 
has. Invent a new physical quantity (the  field) that will be independent of the mass
of the test object used to measure it (we will call this test object test-mass).

(Fsource on test object/m test object)=mog/m o=g

Fsource on test charge/charge test object= F/q test= Efield



All together

b. You may notice that in the previous activity, Alicia’s and Sammy’s fields look different. 
This is a problem because, conceptually, the field is created by Earth and should be the same 
no matter what mass the test object used to measure it has. Invent a new physical quantity (the
g- field) that will be independent of the mass of the test object used to measure it (we will call 
this test object test-mass).

c. Compare the physical quantity that you invented with the quantity defined in Equation 18.1 
on page 537 in the textbook. Then think how you can devise a similar quantity to characterize 
electric field. Then compare the physical quantity you invented with the one defined by 
Equation 18.2 on page 538 in the textbook.





All together OALG 18.1.5 OALG Chapter 18 Final.docx 

https://docs.google.com/document/d/1jZA2qJRPvAPJzAV3pPftgyG8Vxk1TBa7/edit


Team 1 OALG 18.1.6 and 18.1.7 add an additional slide if needed





Team 2 OALG 18.1.6 and 18.1.7 add an additional slide if needed



Team 2 OALG 18.1.6 and 18.1.7 add an additional slide if needed



Team 3 OALG 18.1.6 and 18.1.7 add an additional slide if needed

18.1.6 Considering as two separate diagrams, with no relation



Team 3 OALG 18.1.6 and 18.1.7 add an additional slide if needed

18.1.7



Operational definition vs cause-effect relationship, 
superposition principle

E=F/q test OD  

E=kQsource/r^2 CE relationship

E=E1+E2+....E3 SP



Constructing E field lines



Team 1 OALG 18.5.3



Team 2 OALG 18.5.3



Team 3 OALG 18.5.3



How did the metal cover shield the electroscope? 

How does a car shield you from lightning?



All together 18.3.1 (some parts)

e. Recall and write down the mathematical model for electrical potential energy. 
How does electric potential energy depend on the source charge? On the test 
charge?

f. Think of how you can define an energy-type physical quantity that will
characterize the electric field from the energy perspective similar to how the
quantity of E field characterizes the field from the force-type perspective.



All together: Operational definition of the V field vs cause-
effect relationship, superposition principle
V=Uq/qtest

V=kQ/r



Team 1 OALG 19.3.6



Team 2 OALG 19.3.6



Team 3 OALG 19.3.6



All together: Draw lines of equal potential for single point like charges and for a 
charged metal plate. Then add E filed lines to the drawings.



All together OALG 18.4.2





Team 1 OALG 18.4.4



Team 2 OALG 18.4.4



Team 3 OALG 18.4.4



Team 1 OALG 18.5.1 and 18.5.2 Add an additional slide if 
needed

The charges should be evenly distributed across the surface. There wouldn’t be 
any field lines on the inside because the charges are on the outside

+ +
+ +  

+ +



The sphere on the left will have will have an electric potential the sphere on the 
right would not. After they are connected the charge will now be distributed. They 
should have the same potential.  



Team 2 OALG 18.5.1 and 18.5.2 Add an additional slide if 
needed

+

+

+

+

a. Excess positive charges will move to the surface because they are repelled from each other.
b. No electric field lines inside the ball because they would all cancel each other (know there should be no electric field 

in a conductor)
c. Same distribution as a point-like charged object.



Team 2 OALG 18.5.1 and 18.5.2 Add an additional slide if 
needed

e. Draw a graph of the V field versus the distance r from the center of the ball.

Similar to E-field one (just 1/r instead of 1/r^2)

f. How can you have a situation in which the electric field at some location is 
zero but the electric potential is not? Does this seem reasonable? Explain.

Inside the conductor.

a) No, because 1 has positive charge and 2 no net charge
b) YES! Same because now one continuous conductor.
c) The ratio is 10:1 (R2:R1) and the larger sphere will have 

10 times more than the small because the potential is the 
same so kq1/r1 = kq2/r2 => q1/q2 = r1/r2

d)

The charge density of R1 is 10 times more than R2 because
area is proportional to r^2. The discharge is more likely to 
happen where the largest charge density is.



Team 3 OALG 18.5.1 and 18.5.2 Add an additional slide if 
needed



Team 3 OALG 18.5.1 and 18.5.2 Add an additional slide if 
needed

We can calculate the density of charge, that will be much greater 
(10 times because of area)  on the smaller sphere



How does this explain the hanging rhombus in the video?



List the most important ideas that you learned today

Intensity of E field is dependent on how big the source charge is and how far the point of interest is
from it.

Gravity is a good way to conceptualize.

Importance of clarifying operational definitions versus cause-effect relations.

Using gravity is a great introduction to electric field. It is a more intuitive way to explain how to draw 
field lines. 

Still stuck on a better way to get from E = F/q to V = U/q. 
Will do even more with gravity beforehand.
Doing very similar stuff for E and superposition. 

Good motivation by lightning to car.

When distributing charges, it is fair in 
potential not fair in charge density

All the process visible and tangible from the need to know to its solution. 


