
Questions and Example Problems from Chapter 24

Question 1
The figure below shows three patls along which we can move positively charged sphere A closer to
positivcly charged sphere B, which is fixed in place. (a) Would sphere A be moved to a higher or
lower electric potential? Is the work done (b) by our force and (c) by the electric field (due to the
second sphere) positive, negative , or zmo? (d) Rank the paths according to the work our force does,
geatest first.
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Question 2
The figure below shows a thin, uniformly charged rod and three points at the same distance d from
the rod. Without calculation, rank the magnitude of the electric potential the rod produces at these
three points, greatest first.
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A particle of charge q is fixed at point P, and a second particle of mass m and the same charge q is
initially held a distance rl from P. The second panicle is then released. Determine its speed when it
is a distance 12 from P. kt q = 3.1 pC, m = 20 mg, 11 = 0.90 mm, and 12: 2.5 rrun.
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Problem 2
Two electrons are fixed 2.0 cn apart. Another electron is shot from infinity and stops midway
between the two. What is its initial speed?
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Problem 3
The electric potential difference between the ground and a cloud in a particular thunderstomr is
1.2 x l0' Y . What is the mnsnitude of the change in the electric potential energy (in multiples of the
elechon-volt) ofan electron that moves between the ground and the cloud?
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Problem 4
Consider a point charge q = 1.0 pC, point A at distance d1 :2.0 m from q, and point B at distance
dz: 1.0 m. (a) If A and B are diametically opposite each other, as in Fig. a below, what is the
electric potential difference Va - Vg? O) What is that electric potential difference if points A and B
are located as in Fig. b?
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Problem 5
In the figure below, point P is at the center of the rectangle. With V = 0 at infinity, Qr : 5.00 fC'

ez = 2.00 fC, 9: = 3.00 fC, and d = 2.54 cm, what is the net electric potential at P due to the six
charged particles?

+lt -42 -Itt
aE- rl =-i-a|{- d ---4

I u^ i ---;" 1
d l1" d

tl
l*-'J ==.*o- r ---1

r=

+,1*

4nt-
rf

4r(-  L

4g'L q 
""49te^^ 

'S P;'t &a^Aa "-

- I t  +?L
r_ F. ^ ^ n_L ro^-QgpttU.

leiFa^)qW ry,'-\ -P-e-Yc'E ^q d- td*A

L+ -&' tr-?-Y's.Y'1
*-*2,7=qi.f + +l

v = 7.,78 9i = ok x q%'
L

t (A-oorlo'5c')

1\g %)'

U= (z,el*roqr'rV.") | Hffi*
@

f  D-oa54 h \ )



t

koblem 6
A long wire'has a uniform lirrer darge dcnsity X.. Wh is the potential difference Vu5 betvreen two
points a and b located radial dishnces ru md rb = 2r" fiom the wire?
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The figine below, a plastic rod having a uriformly distributed charge Q = -25.6 pC has been belrt
into a circulr ac ofradius R = 3.71 cm and central angle 120". With V = 0 at infnity, vihat is the
electric potential at P, the center of curvature ofthe rod?
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Problen 8
The figure below shows a thin pla$ic rod of length L : 12.0 cm and uniform positive &ge
Q : 56.1 pC lylng on an x axis. With V : 0 at infinity, fnd the electric potential at poid Ps oa the
axis, at distance d: 2.50 cm from one entl ofthe rod.
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The thin plastic rod of length L = 10.0 cm in the figure below bas a mtmiform linear charge density
L = cx, where c = 49.9 pC/m. (a) With V : 0 at infinity, find tbe electric potential at point P2 on the y
axis, a distance y : D = 3.56 cm. (b) Find the electric field component F. xPr. (c) Why cannot the \J
field component E" at Pz be fomd using the result of (a)?
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Problem 10
The electri^o potential I/ n the space between two flat parallel plates 1 and 2 is given (in volts) by
V: 15001, wherc x (in meters) is ttre perpendicular distance from plate 1. At r : 1.3 cm, (a) what
is the magnitude of the electric field and (b) is the field directed toward or away from plate 1?
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Problem 1l lr--
what is the magnitude of the electric field at tb point 1r.ooi - z.ooj + 4.00$n if the electric
potential is given by V : 2.00xy*, where Z is in volts and x, y, and, z arc in meters?
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