PHYSICS 570 - Master's of Science
Teaching

“Electricity”

Lecture 7 — Calculating Electric
Field and Force using Coulomb's
Law and Vector Components

Instructor - Richard Sonnenfeld

mpsonnenfeld@gmail.com
575-835-6434



Why Bother 2?

Physics is the ultimate “reductionist”
science. You take a complex problem
and you break it into relatively simple
(and perhaps repetitive) steps.
Electrostatics is a great example of
this. Computers make it all easier ...
this is what the computers ARE doing
anyway.



How to teach it

If you decide problems with four or five
charges are too tedious to teach, try
teaching two charges ... or three.
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Superposition problem #1

—2 nC | —2 nC
I cm Estimate the

| | direction and
| | magnitude of

: : the force on the
| @ 1 cm central charge

: : due to the other
| | four charges.
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Superposition problem #1

—2 nC | —2 nC

N _ _ _l_cfn_ . It's zero ...

: : We can just

: : do a sketch
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Superposition problem #2
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Superposition problem #2

—2 nC | em 2 nC —_ — —_ —_ —_
AT _________ [; @ El_EA_I_ B—I_ C_I_ D
: @ ilcm —g — =
B 1 nC c i Fl_ql ]_
Do ©



Superposition problem #2
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How to teach it

If you decide problems with four or five
charges are too tedious to teach, try
teaching two charges ... or three.



Superposition problem #2a

—2 nC | 2 nC
WL What is the Field and
I l Force on the top right
i @ : - 2 nC charge in vector
: | : component form?
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Superposition problem #2a
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Superposition problem #2a
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Superposition problem #5
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D direction of
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Superposition problem #5
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Superposition problem #6

—6nC What is the
_ Field and
6nC .-~ | “~_ 6 nC Force on the
@f | \® top right
\ : / 4 nC charge
| , 1n vector

om . 45°1 45° ., 2 m component
| form?
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Superposition problem #6
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Superposition problem #7

—6 nC What is the
Field and
7 nC s _ 2 nCForce on the
~, top right
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2% in vector
45° .72 m component
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Superposition problem #7
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Superposition problem #8

HOMEWORK
—6 nC Gee
7 nC /,m"" | “‘“*-....h 5 nC superposition
@" | ‘*@ and components
\ | ’ to calculate the
s | ¥ force and field
2m ~ 45°145°.7 2 m for problems 6, 7
(‘F\/ and 8.
@ Also send pHeT
1 nC screenshots
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Superposition problem #8



