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Test 1


Problem 1

Two point charges, separated by 1.5_cm, have charge values of +2.0
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and -4.0
[image: image2.wmf]m

 respectively.  What is the value of the mutual force between them?
Variables used:
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Mutual Force between point charges.
Constants used:
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Equation Used:
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Diagram:
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Solution:
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Problem 2

An electron with a charge value of 1.6*10^-19_coul is moving in the presence of an electric field of 400_N/_coul.What force does the electron experience?

Varibles used:
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The charge of an electron

q=charge

E=Electric Field

Constants used:
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Equation Used:
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Diagram:
[image: image158.wmf]2.0*_

coul

Electric Force=400*_N/_coul

Electron

Solution:
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Problem 3
A ping-pong ball covered with a conducting graphite coating has a mass of 5.0*10^-3*_kg and a charge of 4.0*
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m

_coul.  What electric field directed upward will exactly balance the weight of the ball?

Variables used:

g=gravity

m=mass of conducting graphite
E=Electric Field
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=charge of graphite coated ping pong ball
Constants used:


[image: image27.wmf]2

_m

_g=9.80665*

_

s


g=_g


[image: image28.wmf]3

5.0*10*_

mkg

-

=



[image: image29.wmf]c

=
[image: image30.wmf]4.0*_

coul


Equation Used:
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Diagram:

[image: image159.wmf]2

?

q

=


[image: image160.wmf]0*

E


Graphite Coated

Ping Pong Ball
[image: image161.wmf]1

q


[image: image162.wmf]2

q


Solution:
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Solve for 
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Put in numbers:
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Evaluate:
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Significant figures:
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Problem 4
The average distance of the electron from the proton in the hydrogen atom is 0.51*10^-10*_m.  What is the electric field from the proton’s charge at the location of the electron?
Variables used:
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Average distance between electron and proton
_q=Absolute value of charge of electron or proton

Constants Used:
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Equation Used:
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Diagram:
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Solution:
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Significant Figures

[image: image49.wmf].

28

8.9*10*_

FN

-

»


Problem 5
In x-ray machines, electrons are subjected to electric fields as great as 6.0*10^5*_N/_coul.  Find an electron’s acceleration in this field.

Variables Used:
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Electron Field
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Mass of an Electron
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Force

m=mass

Constants Used:
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Equation Used:
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Diagram:
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Solution:
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Significant Figures:
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Problem 6

A charge of +2*_coul is at the origin.  When charge Q is placed at 2*_m along the positive x axis, the electric field at 2*_m along the negative x axis becomes zero.  What is the charge of Q?
Variables Used:
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Distance from the origin to x=-2*_cm.
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Constants Used:
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Equation Used:
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Diagram:
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Solution:
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Solve for 
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Evaluate:
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Problem 7

Two point charges each have a value of 30.0
[image: image83.wmf]m

*_coul and are separated by a distance of 4.00*_cm.  What is the electric field midway between the two charges?
Variables Used:
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The distance between the charges.

The distance from the charges to the center between them.
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The charge of the point charges.
Constants Used:
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Equation Used:
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Solution:
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Problem 8
Two point charges are 4*_cm apart.  They are moved to a new separation of 2*_cm.  By what factor does the resulting mutual force between them change?

Variables Used:
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Charge of the second charge
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Constants Used:
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Equation Used:
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Diagram:
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Solution:
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Solve for
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Substitute in.
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Expand the exponent
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Multiply 
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Divide both sides by 
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So the fraction of the new charge is of the old charge is ¼.
Problem 9
Two point charges are separated by 10.0*_cm and have charges of +2.00 and -2.00
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*_coul, respectively.  What is the the electric field at a point midway between the two charges?

Variables Used:


[image: image128.wmf]1

q

=

point charge 1


[image: image129.wmf]2

q

=

point charge 2


[image: image130.wmf]d

=

distance between the two point charges.
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Electric Field at midpoint
Constants Used:
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Equation Used:
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Diagram:
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Problem 10

An airplane is flying through a thundercloud at a height of 2,000*_m.  (This is very dangerous thing to do because of updrafts, turbulence, and the possibility of electric discharge.)  If there is a charge concentration of +40*_coul at a height 3,000*_m within the cloud and -40*_coul at a height 1,000*_m, what is the electric field at E at the aircraft?

Variables Used:
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Distance from negative charge point to plane, or plane to positive charge point.

Constants Used:
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Equation Used:
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Diagram:
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Substitute in varibles
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Evaluate
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