Chapter 26 Homework Problems

3. (a) When a battery is connected to the plates of a 3.00-uF
capacitor, it stores a charge of 27.0 pC. What is the volt-
age of the battery? (b) If the same capacitor is connected
to another battery and 36.0 uC of charge is stored on the
capacitor, what is the voltage of the battery?

Y1 A 50.0-m length of coaxial cable has an inner conduc-
tor that has a diameter of 2.58 mm and carries a charge of
8.10 uC. The surrounding conductor has an inner diameter
of 7.27 mm and a charge of —8.10 uC. Assume the region
between the conductors is air. (a) What is the capacitance
of this cable? (b) What is the potential difference between
the two conductors?

When a potential difference of 150 V is applied to the
plates of a parallel-plate capacitor, the plates carry a sur-
face charge density of 30.0 nC/cm? What is the spacing
between the plates?

12. [ Review. A small object of mass m carries a charge ¢
and is suspended by a thread between the vertical plates
of a parallel-plate capacitor. The plate separation is d. If
the thread makes an angle # with the vertical, what is the
potential difference between the plates?

13. Two capacitors, C; = 5.00 uF and C, = 12.0 uF, are con-
nected in parallel, and the resulting combination is con-
nected to a 9.00-V battery. Find (a) the equivalent capaci-
tance of the combination, (b) the potential difference
across each capacitor, and (c) the charge stored on each
capacitor.

14. What If? The two capacitors of Problem 13 (C; = 5.00 uF
and C, = 12.0 pF) are now connected in series and to a
9.00-V battery. Find (a) the equivalent capacitance of the
combination, (b) the potential difference across each
capacitor, and (c) the charge on each capacitor.

18. Find (a) the equivalent capacitance of the capacitors in Fig-
ure P26.18, (b) the charge on each capacitor, and (c) the
potential difference across each capacitor.
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- Y1 Consider the circuit shown
in Figure P26.24, where C,; =
6.00 uF, C, = 3.00 uF, and
AV = 20.0 V. Capacitor C, + ¢ Cy
is first charged by closing AV "
switch S,. Switch §; is then
opened, and the charged -o/o——o/o-
capacitor is connected to S) S
the uncharged capacitor by
closing S,. Calculate (a) the
initial charge acquired by C; and (b) the final charge on
each capacitor.
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Find the equivalent capaci-
tance between points @ and b in
the combination of capacitors
shown in Figure P26.29.

A 12.0-V battery is connected to a capacitor, resulting in
54.0 nC of charge stored on the capacitor. How much
energy is stored in the capacitor?

Review. The circuit in Figure P K i
P26.39 consists of two identical, W —— VA
parallel metal plates connected
to identical metal springs, a
switch, and a 100-V battery. With

the switch open, the plates are \Sc |,
uncharged, are separated by a +] -
distance d = 8.00 mm, and have AV

a capacitance C = 2.00 uF. When Figure P26.39

the switch is closed, the distance

between the plates decreases by a factor of 0.500. (a) How
much charge collects on each plate? (b) What is the spring
constant for each spring?

Determine (a) the capacitance and (b) the maximum
potential difference that can be applied to a Teflon-filled
parallel-plate capacitor having a plate area of 1.75 cm? and
a plate separation of 0.040 0 mm.

56. [B] Two large, parallel metal plates, each of area A, are

oriented horizontally and separated by a distance 3d. A
grounded conducting wire joins them, and initially each
plate carries no charge. Now a third identical plate carry-
ing charge Q is inserted between the two plates, parallel
to them and located a distance d from the upper plate as
shown in Figure P26.56. (a) What induced charge appears
on each of the two original plates? (b) What potential dif-
ference appears between the middle plate and each of the
other plates?
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BT A parallel-plate capacitor is constructed using a dielec-

tric material whose dielectric constant is 3.00 and whose
dielectric strength is 2.00 X 10® V/m. The desired capaci-
tance is 0.250 pF, and the capacitor must withstand a maxi-
mum potential difference of 4.00 kV. Find the minimum
area of the capacitor plates.

65.] A capacitor of unknown capacitance has been charged to a

potential difference of 100 V and then disconnected from
the battery. When the charged capacitor is then connected
in parallel to an uncharged 10.0-uF capacitor, the poten-
tial difference across the combination is 30.0 V. Calculate
the unknown capacitance.



