Physics 227H, Fall 2020: Problems for Recitation 5

78 Figure 24-58 shows three circular, nonconducting arcs of ra-
dius R = 8.50 cm. The charges on the arcs are g, = 452 pC, g, =
—2.00q,, g; = +3.00g,. With V = 0 at infinity, what is the net elec-
tric potential of the arcs at the common center of curvature?

*44 In Fig. 24-48, seven charged particles are 2
fixed in place to form a square with an edge — .  —3e
length of 4.0 cm. How much work must we do ‘
to bring a particle of charge +6e initially at .
rest from an infinite distance to the center of +2e
the square?
+3e +e
+3e

*13  What are (a) the charge and (b) the charge density on the sur-

face of a conducting sphere of radius 0.15 m whose potential is 200 V
(with V = 0 at infinity)?



74 Three particles, charge g, = +10 uC,

g> = —20 uC, and g; = +30uC, are posi-

tioned at the vertices of an isosceles a a
triangle as shown in Fig. 24-57. 1f a = 10 cm

and b = 6.0 cm, how much work must an

external agent do to exchange the positions

of (a) g, and g, and, instead, (b) g, and g,? % b a

*4 The plates of a spherical capacitor have radii 38.0 mm and 40.0
mm. (a) Calculate the capacitance. (b) What must be the plate area
of a parallel-plate capacitor with the same plate separation and
capacitance?

9 A parallel-plate capacitor is connected to a battery of electric
potential difference V. If the plate separation is decreased, do the
following quantities increase, decrease, or remain the same: (a) the
capacitor’s capacitance, (b) the potential difference across the ca-
pacitor, (c) the charge on the capacitor, (d) the energy stored by
the capacitor, (e) the magnitude of the electric field between the
plates, and (f) the energy density of that electric field?

«15 @ In Fig. 2531, a 20.0V battery is connected across
capacitors of capacitances C, = C;=300uF and G =C(s=

200G, = 2.00C, = 4.00 uF. What are (a) the equivalent capac-

itance C,, of the capacitors and (b) the charge stored by C.,? What

are (c) V, and (d) g, of capacitor 1, (e) V, and (f) g, of capacitor 2,
and (g) V; and (h) g, of capacitor 37
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Fig. 25-31 Problem 15.



=21 Ssm www In Fig. 25-36, the capacitances are C; = 1.0 uF
and G; = 3.0 uF and both capacitors P
are charged to a potential difference !

vs >
of V =100V but with opposite po- “lg l q_L

larity as shown. Switches S, and S, G
are now closed. (a) What is now the -L!_, S,
potential difference between points b

a and b? What now is the charge on  Fig. 25-36 Problem 21.
capacitor (b) 1 and (c) 27




