The Electric Potential - cHAPTER 29 29-11

29.7 The Electric Potential of Many Charges

22. Each figure below shows three points in the vicinity of two point charges. The charges have equal
magnitudesRank in opgler, from largest to smallest, the potentials Vi, V5, and Va.
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24. For each pair of charges below, are there any points (other than at infinity) at which the electric
potential is zero? If so, identify them on the figure with a dot and a label. If not, why not?
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29-12 CcHAPTER 29 - The Electric Potential

25. For each pair of charges below, at which grid point or points could a double-negative point charge
(g = —2) be placed so that the potential at the dot is 0 V? There may be more than one possible point.
Draw the charge on the figure at all points that work.
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26. The graph shows the electric potential
along the x-axis due to point charges on

| the x-axis.
» ; a. Draw the charges on the axis of the
: figure. Note that the charges may have T Cw)

different magnitudes.

b. An electron is placed at x = 2 cm. Is its I L
potential energy positive, negative, or
zero? Explain.
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! c. If the electron is released from rest at x = 2 cm, will it move right, move left, or remain at x = 2 cm?
| Base your explanation on energy concepts.
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27. Aring has radius R and charge Q. The ring is shrunk to a new radius 3R with no change in its charge.
By what factor does the on-axis potential at z = R increase?
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Potential and Field

30.1 Connecting Potential and Field

1. The top graph shows the x-component of E as a function of x. On the axes below the graph, draw the
graph of V versus x in this same region of space. Let V =0V at x = 0 m. Include an appropriate vertical
scale. (Hint: Integration is the area under the curve.)
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30.2 Sources of Electric Potential

2. What is AV, for each group of 1.5 V batteries?

a, A Vseries
b. A Vseries
C. A Vseries
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30.3 Finding the Electric Field from the Potential

3. The top graph shows the electric potential as a function of x. On the axes below the graph, draw the
graph of E, versus x in this same region of space. Add an appropriate scale on the vertical axis.
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4. For each contour map: . . .
i. Estimate the electric fields E, and E, at points a and b. Don’t forget that E is a vector. Show how
you made your estimate.
i, On the contour map, draw the electric field vectors at points a and b.

a. ov 10V 20V 30V 40V
| i | | |
| i | | | )
| | | | | 2 _ oVfm
t a ! | | b | a
st | P ] n
| | | | : B = 10V/M
i | t ¥ ]
1 | 3 i [}
r T T T T X
Om 1m 2m 3m 4m
gV
b. ov & v 30V 40V
t ) | | |
i | | ]
| ) | o Y Vfor
|<ﬁi}m~ | ) B B 5 ) /
| | | I | By=20V[M
I \ I I I
T T T T X
Om 1m 2m 4m

© 2008 by Pearson Education, Inc., publishing as Pearson Addison-Wesley.




