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GRADES   6-12   DISTANCE   LEARNING  
School   Name   Aledo   High   School  

Grade   Level   11-12  

Week   of   4/27/20  
*All   assigned   work   due   by   Sunday   at   midnight  

 

(Physics)  

Estimated   Time   to   Complete:   2   hours  
 
Non-   digital   Resources:  
https://drive.google.com/file/d/1a-tJ1naAakPqwzenZv9_Uk1xuDLTfqYw/view?usp=sharing   

Lesson   Delivery   (What   do   we   want   you   to   learn?):  

Real   world   applica�ons   of   electric   fields:   Explore   the   following   page   to   learn   which   animal   can   see   electric   fields:  
h�ps://www.showmethephysics.com/home/notes/electricity/sta�cElectricity/part2/ElectricField.htm  
 
Did   you   know   that   there   are   actually   several   animals   that   can   detect   electric   fields?   Read   the   following   ar�cle:  
h�p://nau�l.us/blog/seeing-electricity-hearing-magne�sm--other-sensory-feats .   Create   a   superhero   that   uses   one   of   the   senses   to  
detect   electric   and   magne�c   fields.   How   do   they   detect   them?   How   is   this   an   advantage?   How   might   this   save   the   world.   
 
LAB   DAY!!!     h�ps://drive.google.com/file/d/1_n8GVLtN4TAnjN2mNmLYoCZq8x_-DYkv/view?usp=sharing  
 

Engage   and   Practice   (What   do   we   want   you   to   do?):  

Did   you   know   that   there   are   actually   several   animals   that   can   detect   electric   fields?   Read   the   following   ar�cle:  
h�p://nau�l.us/blog/seeing-electricity-hearing-magne�sm--other-sensory-feats .   Create   a   superhero   that   uses   one   of   the   senses   to  
detect   electric   and   magne�c   fields.   How   do   they   detect   them?   How   is   this   an   advantage?   How   might   this   save   the   world.     Include  
a   paragraph   that   summarizes   the   ar�cle.  
 
 
LAB   DAY!!!     h�ps://drive.google.com/file/d/1_n8GVLtN4TAnjN2mNmLYoCZq8x_-DYkv/view?usp=sharing  

Create   and   Submit   (What   do   we   want   you   to   turn   in?):  

Super   hero   with   description   based   on   article  
Electric   Field   Lab  
***   If   you   can   not   access   the   internet   you   may   do   the   following   instead   of   the   interactive   lab:  

Read   the   “fields   at   a   distance   handout”   Summarize   the   article   in   a   full   paragraph.    Answer   the  
following   questions   in   a   second   paragraph:     Imagine   there   is   something   smelly   at   one   point   in   a   room   (ro�en   egg,  
diaper,   etc).   What   are   the   proper�es   of   this   “field.”   If   you   enter   a   room   where   there   is   a   ro�en   egg,   how   can   you   tell?   

https://drive.google.com/file/d/1a-tJ1naAakPqwzenZv9_Uk1xuDLTfqYw/view?usp=sharing
https://www.showmethephysics.com/home/notes/electricity/staticElectricity/part2/ElectricField.htm
http://nautil.us/blog/seeing-electricity-hearing-magnetism--other-sensory-feats
https://drive.google.com/file/d/1_n8GVLtN4TAnjN2mNmLYoCZq8x_-DYkv/view?usp=sharing
http://nautil.us/blog/seeing-electricity-hearing-magnetism--other-sensory-feats
https://drive.google.com/file/d/1_n8GVLtN4TAnjN2mNmLYoCZq8x_-DYkv/view?usp=sharing
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Does   it   ma�er   where   you   are   in   rela�on   to   the   egg?    If   you   get   closer   to   it,   how   can   you   tell?   If   it   is   a   really   ro�en   egg,   how   can   you  
tell?   Does   the   detector   (nose)   change   the   proper�es   of   the   ro�en   egg?   

Optional   Extension   Opportunity   (What   do   we   want   you   to   do   if   you   want   to   extend   your   learning?):  

h�ps://www.physicsclassroom.com/Physics-Interac�ves/Sta�c-Electricity/Put-the-Charge-in-the-Goal/Put-the-Charge-in-the-Goal- 
Interac�ve  

 
 
 
 

https://www.physicsclassroom.com/Physics-Interactives/Static-Electricity/Put-the-Charge-in-the-Goal/Put-the-Charge-in-the-Goal-Interactive
https://www.physicsclassroom.com/Physics-Interactives/Static-Electricity/Put-the-Charge-in-the-Goal/Put-the-Charge-in-the-Goal-Interactive


Electric Field Lines 
 

Purpose: 
The purpose of this activity is to investigate the electric field lines around a configuration of 
two or more electric charges. 

 

Getting Ready: 
Navigate to the Electric Field Lines Interactive at The Physics Classroom website: 
 

http://www.physicsclassroom.com/Physics-Interactives/Static-Electricity/Electric-Field-Lines 
 

Navigational Path: 
 

www.physicsclassroom.com ==> Physics Interactives ==> 
Static Electricity ==> Electric Field Lines 
 

Once you Launch the Interactive, resize the window as desired 
and then begin getting acquainted with the simulation. Add + 
and - charges to the work space and move them about. Drag a 
charge to the Trash can if no longer needed. Learn to place like 
charges on top of each other in order to intensify the amount of 
charge. Or use the Clear Screen button to remove all the charges 
at once. Once you understand how to use the simulation, begin 
completing the exercises below. 
 

Interact • Explore • Learn 
1. This simulation shows lines of force in the region of space surrounding a charge or 

configuration of charges. The strength of these forces is depicted by how bold or how faint 
the color is.  State a general rule for the direction of these lines of force.  

 
 
 
 
 
 
 
 
2. The lines of force shown in this simulation can be connected to form unbroken electric field 

lines. Create the following three configurations of two charges and observe the electric lines 
of force. Use these lines of force to draw unbroken electric field lines for each 
configuration.  

 

 



3. Create the following configurations of three or more charges. Draw the electric field lines 
for each situation. Avoid intersecting your electric field lines. Note that Diagram F is 
similar to Diagram E but has five negative charges piled onto the same location. 

 
  Diagram A Diagram B Diagram C 

 
 
  Diagram D Diagram E Diagram F 

 
4. Compare Diagram E and Diagram F. How does the quantity of charge at a given location 

seem to affect the curvature of the electric field lines in the space surrounding it. 
 
 
 
 
 
5. Observe the boldness and faintness of the lines of force for any of your configurations. 

Make a statement describing where the electric field strength is greatest. 
 
 
 
 
 
 

5X 



Seeing Electricity, Hearing Magnetism & Other Sensory Feats 

 
For elephants, feet are sensory organs.Martin Harvey, Getty Images 

It’s pretty obvious that dogs have sharper ears and cats a keener sense of smell than we 

do. But as powerful these senses are, they are merely keener versions of the ones we 

humans possess. The animal kingdom also boast some senses that are arguably more 

impressive—senses that are far more exotic than our pets’, and that seem unfathomable 

to the human brain. From electric fields to infrared radiation, here are some of the most 

bizarre ways animals perceive our world. 

 

Elephants communicate seismically 
With their great, big ears, it’s no surprise that elephants have an especially keen sense of 
hearing. What’s less expected is that some of their sonic communication goes not through 
the air but through the ground. Elephants can make very low-frequency vocalizations—too 
low for the human ear to catch—that vibrate through soil for miles. In one experiment, 
Stanford biologist Caitlin O’Connell-Rodwell transmitted recorded “danger” calls through 
the ground to a group of elephants, who immediately starting acting nervously. But they 
didn’t react to gibberish ground rumblings that she produced. The physical structure of an 
elephant’s foot, such as thick pads of fat inside, may help transmit those ground vibrations 
up to the ear. 
 

Bumblebees sense the electric fields of flowers 



For years scientists have known that a handful of aquatic creatures—including electric 

eels, platypuses, and sharks—can sense electric fields generated by the twitching nerves 

and muscles of their prey. But then came a more surprising discovery: Bumblebees also 

can use electric fields to find food: The bees usually carry a positive charge, and they can 

pick up on the slightly negative natural charge of most flowers. (The opposite potentials 

also help pollen stick to the insects.) The bees even seem to distinguish between the 

differently shaped electric fields produced by various flowers. We humans can appreciate 

flowers for their beauty, but without a bee’s ultraviolet vision, keen smell, and electric 

sense, we can’t really experience flowers in their full glory. 

To measure the electric fields associated with flowers, researchers sprayed them with electrostatic colored powder. The left half of each image is the 
flower viewed normally; the right half is the flower after the addition of powder. The difference between the left and right halves shows where the 
powder stuck, and therefore where the electric field is stronger.Dominic Clarke & Heather Whitney, et al. / Science 

 

Dung beetles orient themselves by the light of the Milky Way 

Dung beetles do not have great vision. They cannot pick out individual stars or 

constellations in the night sky. But one particular species that lives in the South African 

grasslands can, even with its weak beetle eyes, see the bright stripe across the sky that is 

the Milky Way. According to an experiment replicating these conditions in a planetarium, 



this dung beetle seems to use the Milky Way as a reference so it can roll fresh dung in a 

straight line. (Moving in a straight line without any visual cues is, in fact, pretty hard for any 

creature.) 

Animals senses are often remarkable because they exceed the boundaries of human 

perception, but sometimes, they just as remarkable for how limited they can be and still be 

perfectly suited to their purpose. 

 

 

Birds navigate using magnetic fields 

Birds routinely migrate over thousands of miles, maintaining their courses even on 

overcast days without the Sun or stars for guidance. Instead they rely on an internal 

magnetic compass. How exactly birds sense the earth’s magnetic field, however, is an 

enduring scientific mystery. Currently there are two main hypotheses. In the first, birds 

may use specialized cells in the ear or beak that contain a magnetic iron compound 

appropriately called magnetite. (The exact cells have, however, have never been identified 

in birds.) 

The second and more complicated hypothesis involves quantum mechanics. When light 

hits a protein called cryptochrome in a bird’s eye, it creates unpaired electrons that are 

sensitive to magnetic fields. And according to quantum mechanics, “entangled” electrons 

can interact to provide information on the magnetic field. Whether birds see, hear, or feel 

the magnetic field is still up for debate, but it’s clear that they do somehow sense it. 

 

 

Snakes find their prey by sensing heat 

A mouse can hide or stay quiet, but it cannot stop heat from radiating out of its furry little 

body. And unfortunately for warm-blooded mice, snakes have specialized organs just for 

detecting heat. Pitvipers, pythons, and boas have all independently evolved pit organs on 

each side of their faces. These organs contain cells that are exquisitely sensitive to heat, 

sensitive enough to detect the warmth of a small rodent one meter away. That’s how 

snakes can hunt so effectively at night. Even a blind snake without working eyes but with 



pit organs intact is about as good as a normal snake. (Visit “How Animals See the World” 

to get a great demonstration of snakes’ infrared vision.) 

 



The underlying and primary question being addressed in this unit of The Physics 
Classroom is: How can an object be charged and what effect does that charge have 
upon other objects in its vicinity? Early in Lesson 1, we 
investigated charge interactions - the effect of a charged object 
upon other objects of the same type of charge, of an opposite 
type of charge and of no charge whatsoever. In Lesson 3, the 
concept of the interaction between charges was revisited 
and Coulomb's law was introduced to express charge 
interactions in quantitative terms. In Lesson 3, electric force 
was described as a non-contact force. A charged balloon can 
have an attractive effect upon an oppositely charged balloon 
even when they are not in contact. The electric force acts over the distance separating 
the two objects. Electric force is an action-at-a-distance force. In Lesson 4 of this unit, 
we will explore this concept of action-at-a-distance using a different concept known 
as the electric field. As is the usual case, we will begin conceptually and then enter 
into mathematical expressions that express the concept of an electric field in 
mathematical terms. 
 
  

Electric Forces as Non-Contact Forces 

At the time that the concept of force was introduced in Unit 2 of The Physics 
Classroom, it was mentioned that there are two categories of forces - contact forces 
and non-contact forces. Electrical force and gravitational force were both listed as non-
contact forces. The gravitational force, discussed in detail in Unit 6 of The Physics 
Classroom Tutorial, is a force that most of us are familiar with. Gravitational forces are 
action-at-a-distance forces that act between two objects even when they are held some 
distance apart. If you watch a roller coaster car move along its course, then you are 
witnessing an action-at-a-distance. The Earth and the coaster car attract even though 
there is no physical contact between the two objects. If you watch a baseball travel its 
parabolic trajectory at a baseball park, then you are witnessing an action-at-a-distance. 
The Earth and the baseball attract even though there is no physical contact between 
the two objects. If you watch the digested lunch of a Canadian goose land on your 
newly washed car, then you are witnessing (the end result of) an action-at-a-distance. 
The Earth and the goose do attract even though there is no physical contact between 
the two objects. In each of these examples, the mass of the Earth exerted an influence 
over a distance, affecting other objects of mass that were in the 
surrounding neighborhood. 

The action-at-a-distance nature of the electrical force is commonly observed numerous 
times during lab activities and demonstrations in a Physics classroom. A charged plastic 
golf tube might be held above bits of paper on a lab bench. The plastic tube attracts 
the paper bits even though physical contact is not made with the paper bits. 



The charged plastic tube might also be held near a charged rubber 
balloon; and even without physical contact, the tube and the balloon 
act over a distance. The charged plastic tube exerts its influence over 
a distance, affecting other charged objects that were in the 
surrounding neighborhood. Consider a charged foam plate held above 
an aluminum pie plate without touching it. The charged foam plate 
exerts an influence upon charged electrons in the aluminum plate 
even though physical contact is not made. The charged foam plate 
exerts its influence over a distance, affecting other charged objects in 
the surrounding neighborhood. Consider a physics demonstration in which a charged 
object is brought near the plate of a needle electroscope. Prior to any contact between 
the electroscope plate and the charged object, the needle of the electroscope begins to 
deflect. The charged object exerts an influence upon charged electrons in the 
electroscope even though physical contact is not made. The charged object affects 
other charged objects that were in the surrounding neighborhood. 

 

  

The Electric Field Concept 

As children grow, they become very accustomed to contact forces; but an action-at-a-
distance force upon first observation is quite surprising. Seeing two charged balloons 
repel from a distance or two magnets attract from a distance raises the eyebrow of a 
child and maybe even causes a chuckle or a "wow." Indeed, an action-at-a-distance or 
non-contact force is quite unusual. Football players don't run down the field and 
encounter collision forces from five yards apart. The rear-end collision at a stop sign is 
not characterized by repulsive forces that act upon the colliding cars at a spatial 
separation of 10 meters. And (with the exception modern WWF wrestling matches) the 
fist of one fighter does not act from 12 inches away to cause the forehead of a second 
fighter to be knocked backwards. Contact forces are quite usual and customary to us. 
Explaining a contact force that we all feel and experience on a daily basis is not difficult. 
Non-contact forces require a more difficult explanation. After all, how can one balloon 
reach across space and pull a second balloon towards it or push it away? The best 
explanation to this question involves the introduction of the concept of electric field. 

Action-at-a-distance forces are sometimes referred to as field forces. The concept of 
a field force is utilized by scientists to explain this rather unusual force phenomenon 
that occurs in the absence of physical contact. While all masses attract when held some 
distance apart, charges can either repel or attract when held some distance apart. An 
alternative to describing this action-at-a-distance effect is to simply suggest that there 
is something rather strange about the space surrounding a charged object. Any other 
charged object that is in that space feels the effect of the charge. A charged object 
creates an electric field - an alteration of the space in the region that surrounds it. 
Other charges in that field would feel the unusual alteration of the space. Whether a 
charged object enters that space or not, the electric field exists. Space is altered by the 



presence of a charged object. Other objects in that space experience the strange and 
mysterious qualities of the space. 

The strangeness of the space surrounding a charged object is often experienced first 
hand by the use of a Van de Graaff generator. A Van de Graaff generator is a large 
conducting sphere that acquires a charge as electrons are scuffed off of a rotating belt 
as it moves past sharp elongated prongs inside the sphere. The buildup of static charge 
on the Van de Graaff generator is much greater than that on a balloon rubbed with 
animal fur or an aluminum plate charged by induction. On a dry day, the buildup of 
charge becomes so great that it can exert influences on charged balloons held some 
distance away. If you were to walk near a Van de Graaff generator and hold out your 
hand, you might even notice the hairs on your hand standing up. And if you were to 
slowly walk near a Van de Graaff generator, your eyebrows might begin to feel 
quite staticy. The Van de Graaff generator, like any charged object, alters the space 
surrounding it. Other charged objects entering the space feel the strangeness of that 
space. Electric forces are exerted upon those charged objects when they enter that 
space. The Van de Graaff generator is said to create an electric field in the space 
surrounding it. 

 
  

A Stinky Analogy 

With a concept such as the electric field, analogies are often appropriate and useful. 
While the following analogy might be a wee-bit crude, it certainly proves useful in many 
respects in describing the nature of an electric field. Anyone who has ever walked into a 
room of an infant with a soiled diaper (as in a poopy diaper) has experienced a stinky 
field. There is something about the space surrounding an infant's soiled diaper that 
exerts a strange influence upon other people who enter that space. When that little 
stinker needs a diaper change, you can't help but to notice it. When you walk into a 
room with such a diaper present, your detectors (i.e., the nose) begin to detect the 



presence of a stinky field. As you move closer and closer to the infant, the stinky field 
becomes more and more intense. And of course the worse the diaper, the stronger the 
stinky field becomes. It's not difficult to imagine that a soiled diaper could exert a 
smelly influence some distance away that would repel any nose that gets in that area. 
The diaper has altered the nature of the surrounding space and when your nose gets 
near, you know it. The stinky diaper has created a stinky field. 

In the same manner, an electric charge creates an electric field - it has altered the 
nature of the space surrounding the charge. And if another charge gets near enough, 
that charge will sense that there is an effect when present in that surrounding space. 
And electric field is sensed by the detector charge in the same way that a nose senses 
the stinky field. The strength of the stinky field is dependent upon the distance from the 
stinky diaper and the amount of stinky in the diaper. And in an analogous manner, the 
strength of the electric field is dependent upon the amount of charge that creates the 
field and the distance from the charge. 

  

Now all of a sudden, the discussion of electric field begins to take on a quantitative 
nature. Some electric fields are stronger or more intense than others. And perhaps the 
strength of the electric field could be measured and quantified. And clearly charge and 
distance seem to be two variables that affect the strength of an electric field. In 
the next section of Lesson 4, the quantitative nature of electric field will be discussed. 
The question of "How can the strength of an electric field be quantified?" will be 
explored. We will move beyond the mere concept of the electric field to the 
mathematics of the electric field. 

  
  
  

We Would Like to Suggest ... 

Sometimes it isn't enough to just read about it. You have to 
interact with it! And that's exactly what you do when you use one of The Physics 
Classroom's Interactives. We would like to suggest that you combine the reading of this 
page with the use of our Coulomb's Law Interactive an/or our Put the Charge in the 
Goal Interactive. Both Interactives can be found in the Physics Interactives section of 
our website. These Interactives provide a means of interactively exploring action-at-a-
distance in an engaging environment. 
 


