Calculating net E, F, PE, and V p 2

Pre AP Electrostatics 7

1. Calculate the four electrostatic quantities (E, F, PE, and V)
3 mm from a SpC charge, as shown in the diagram. Be sure
to give direction, if necessary. Some may be zero. Notice,
keeping r constant produces a sphere that is 3 mm away
from the SuC charge. This means E, F, PE, and V will have
particular values everywhere on that sphere.
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Calculate the four electrostatic quantities 4 mm from an
8nC charge, as shown in the second diagram. Again,
everywhere equidistant from the charge will have the same
E,F, PE, and V.

3. The two charges are then brought close
to each other. Obviously, their spheres
intersect at a few points (two should be
obvious). Each of these points is 3 mm
from one and 4 mm from the other. We
will call one of these intersections points
P. Using the numbers you found in Q1
and 2, calculate the net E, F, PE, and V
at point P due to both charges. Again,
some may be zero.
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B. How much work was done to move the charge to point P
from infinity?

4. A 1.5uC charge is then brought to point P from infinity.
The spheres have been removed to make the diagram

easier to read.

A. Again, using your previous numbers, calculate the
four electrostatic quantities for this charge at point P.

C. Ifreleased from rest, which way will the 1.5puC move?

D. If a negative charge was put at P, which way would it move?

5. The 1.5uC charge is then replaced with a 3uC charge.
A. How would the electric field at P change?

B. How would the force at P change?
C. How would the electric potential (V) at P change?

D. How would the potential energy at P change?

6. The 1.5uC is returned and the S5pC charge is changed to a
—5uC charge. Describe any changes that will occur on the

charge at P.
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1. Calculate the four electrostatic quantities (E, F, PE, and V) e =& 3 N =
3 mm from a SpC charge, as shown in the diagram. Be sure e
to give direction, if necessary. Some may be zero. Notice, 2. Calculate the four electrostatic quantities 4 mm from an
keeping r constant produces a sphere that is 3 mm away 8uC charge, as shown in the second diagram. Again,
from the SpC charge. This means E, F, PE, and V will have everywhere equidistant from the charge will have the same
particular values everywhere on that sphere. E.F,PE, and V.
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5uC — — (3% NV 4. A 1.5nC charge is then brought to point P from infinity.
Epnet = & [l The spheres have been removed, only to make the
mu 4, by < get N2 diagram cleaner.
3 mm so F=4& A, Again, using your previous numbers, calculate the
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B. How much work was done to move the charge to point P C. Ifreleased from rest, which way will the 1.5pC move?
from infinity? + charges go the direction of £ (-48°), since we used a + fest charge
. 5 - . . :
.57 Cand will hawe 4.5 ? O D. If anegative charge was put at P, which way would it move?
HA e = Siter I‘ff TS el - 25 ) - charges go the opposite direction of £ (toward the Znd Q)
5. The 1.5nC charge is then replaced with a 3uC charge. 6. The 5uC charge is changed to a —5pC charge. Describe any
A. How would the electric field at P change? 4 changes that will occur on the charge at P.
No B stvcz the Baul +5m £ hawen 't change —Ei'_ has seme mag Lok Jeward JES &l

B. How would the force at P change?

&oublﬁ‘S’.F:{E =nd q. dowleled F iz s2m= m=4% (zome E) at + 9%

C. How would the electric potential (V) at P change? W G @ B TSt T 80
ho 4 - Ty = 3xipI/e
D. How would the potential energy at P change? Vet ﬁ[ﬂl'sdxw:pi(rf X157
doubles so PE=gV=LSmc(3xip) =455
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