
You shor:ld know how to compute the enerry stored in a capacitot, given either its charge or
potential difference. You should also know how to compute the energy density at points between the
plates or, in general, at any point within a given electric field.

Questions and Example Problems from Chapter 25

Question I
For each circuit in the figure belory, are the capacitors connected in series, in parallel, or in neither
mode?
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Question 2
The figure below shows three circuits, each consisting of a switch and two capacitors, initially
charged as indicated. After the switches have been closed, in which circuit (if any) will the charge on
the left-hand capacitor (a) increase, (b) decrease, and (c) remain the same?
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Question 3
Figure a shows a sircuit with tlree capacitors, and Fig. b shows the circuit with their equivalent
capacitor, of capacitance c=, yl.ri9h hgs acharge of 60 pc. without a calculator (and, #possible,
witlout written calculation), find (a) the charge on and ib; the voltage acror, 

"upu"it- 
3Ld th"n(c) the charge on and (d) the voltage across capacitor 1.

A parallel-plate capacitor has circular plates of 8.20 cm radius and 1.30 mm separation. (a) Calculate
the capacitance. (b) Find the charge for a potential difference of 120 V.
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Problem I

Problen 2
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Suppose that the two spherical shells ofa spherical capacitor have approximately equal radii. Under
these conditions, the device approximates a parallel-plate capacitor with b - a = i. siow that
Eq.25-17 (C = 4nx0 ab(b - a) does indeed reduce to Eq. 25-9 (C: e6Nd) in this case.
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Problem 3
In the figure below, the battery has a potential difference of 10.0 V and the five capacitors each have
a capacitance of 10.0 FF. What is the charge on (a) capacitor 1 and (b) capacitor 2? i
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Problem 4

,t 
t-90 Oa :"t":itor is charged to a potential difference of 50-V, and the charging batrery isclrscorurected. The capacitor is then corurected in parallel with a second ri"itiiriu"n#gealcapacitor' If the potential difference across the first capacitor drops to 35 v, what is the capacitanceof this second capacitor?
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charged to a potential difference ofv = 100 v bui with opp-osite polarity as shown. switches sl and52 are now closed. (a) What is now the potential Oifference Uetween points a and b? What are nowthe charges on capacitors (b) I and (c) 2.?
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Problem 6
In the figure below, V: 10 V, Cr: 10 Y.F, and Cz: C: = 20 FF' Switch S is fust tlrown to the left
side until capacitor 1 reaches equilibrium. Then ttre switch is thrown to the right. When equilibrium .

is again reached, how much charge is on capacitor 1..
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Problem 7 -
The parallel-. plaes in a capacitor, with a plate area of 8.50 cnt' and an air-filled separation of
3.00 mm, ae charged by a 6.00 V battery. They are then disconnected from the battery and pulled

\/ apart (without discharge) to a separation of 8.00 mrn. Neglecting fringing, find (a) the potential
difference between the plates (b) the initial stored energy, (c) the final stored energy and (d) the
work required to separate the piates.
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Problen 8

0.35 m", what is the sepmation? (b) lf the region between the plates is now filled with
having r : 5.6, what is the capacitance?
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Problem 9
The space bgtween two concentric conducting spherical shells of radiiQ: 1.70 cm andb = 1.20 cm

isfilledwithasubstanceofdielecficconstantK=23.5.ApotentialdifferenceV=73.0Visapplied
across the imrer and outer shells. Determine (a) the capacitance of the dwice, (b) the free charge q -

on the inner shell, and (c) the charge q' induced along the surface ofthe inner shell.
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Problem 10
Two parallel plates of area 100 cm2 are given charges of equal magnitudes 8.9 x l0-? C but opposite
signs. The elechic field within the dielectric material filling the space between the plates is
1.4 x 10o V/m. (a) Calculate the dieleckic constant of the material. (b) Determine the magritude of
the charge induced on each dielectric surface.
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