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3. (15 points)

Three identical resistors, sach with resistance R, and a caparitor of 1.0 x 10 F are connécted to 1 30 'V battery
with negligible intemal resistance, as shown in the circuit diagram above. Switches &, and &5 are initially closed,
and switch &, is tnitiafly open. A volimeter is connectad as shown.
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(a) Determine the rezding on the veltmetar.
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{b} Switches 8, and &, are now opened, and then switch £; is closed, Determine the charge £ on the capacitor
after §; has heen closed for a very long time.
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After the capacitor is flly charged, switches § and §; remain open, switch §; remains closed, the plates are held

fited, and a canducting copper block is inserred midway between the plates, as showm below, The plates ol the
cupacisor are separated by a distance of 1.0 mm, and the coppet block has a thickoess of 0.5 mm.

(.30 mm

(¢t i. What is the potzntial difference between the plates?

fi. What is the electnc field inside ihe copper block?

C?

ili. On the diagram ahove, draw atrows ¢ clearly indlcate the difection of the clecuns field between the
plates.

tv. Detemine the magnitde of the electric fisld in cach of the spaces between the plates and the coppet
block.
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3. {15 points}

Three identical resistors, £ach with resistance R, and a capacitor of 1.0 % 107 F are conmected (0 a 30V battery
with neglipible internal rexistance, as shown in the circuie diagram above. Switches ¥ and &, are ioiliatly closed,
and switch 5, is inlialty open. A voltneter is connected as shown,

fa) Dewcronine the reading on the volirneter.
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{bj Swilches 5 and 5, are now opened, and then switch S5 15 closed.

Dictermine the charge £ on the capacitor
afier S5 has been closed for a very long time.
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Alter the capacitor 1s fully charpged, switches 5, and 5; remuin open, switch S5 remaing closed, the plates are held

lixed, and a conducting caopper block is inserted midway between (he plates, as shoan below, The platws of the
capacitol are separated by a distance of 1.0 mm, and the copper hlock has a thickness of (.3 nus.
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(¢} 1. What is the porential difference between the plates?

Jn Bod
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ii. What is the elzctric field inside the copper block?
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i, Un the diagram above, draw arrows 10 clearly indicute the direction of the eltectric field berween the
plates.

tv. Detzimine the magnitade of the electnic field in cack ol the spaccs Retween the plates and the copper
bluck.

=

M - _,“'::{Lf_} - \Q,CJ[‘-"!L“
A 025

GO ON TO THE HEXT PAGE.
-11-



3

l
3 L 52 \ISR

W0V T s S C=10x107F

|
-
b
=y

3. {15 points)

Three idantical resistors, each with resistance R, and & capacitor of 1.0 % 10 F are connccted to a 30V battery
with negligible internal resistance, as shown in the cicentt diagram above. Switches 5| and 5; arc initially closed,
and switch §; is ininally open. A voltmeter 1 connected ac shown,

fay Detenmine the rcading on the voltmeter,

=1

Sieg K, = R.
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(by Switches §, and ¥, are now opened, and than swatch 5 15 closed, Delermane the charge {0 on 18 capasitor
after &, has been closed for a very loag time.
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After the capacitor 15 fully charged, switches £, and 5, remain open, switch 5, remaing closed, the plates are held

fixed, and a conducting copper block 15 inserted midweay between the plates, as shown below, The plates of the
capacitor are separated by a distance of 1.0 nom, and the coppar block has a thockness of 0.5 mm.
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(¢} 1.0 Whal 15 the potential difterence between the plates?!

T?h‘f'fﬂf.r‘al .:[r"{-{;fr{h{g_ = HD"'VAG&Z = A\

ii. What is the elecinc field inzide the copper Block?

Zeyp

i, O the diagram above, draw arrows 1o cleatly indicate the direction of the electric field between the
plates.

iv. Determine the magmmde of the electric field in each of the spaces batween the plates and the copper
hlock,
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