PHYSICS 231 - Solution Key to Test 2
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Before the metal is inserted, the capacitanc€'is= ¢yA/d. After it is inserted, we have
effectively two capacitors connected in series of capacita@iges ey A/d; andCy = €y A/ds,
respectively. The capacitance is now

1 1 1 di+ds

-0 T oA

Sinced > d; + dy, we havel /C' > 1/C’, soC’" > C. The capacitance increases.

In an open circuit, there is no current, so the voltagé.iff the battery is short-circuited, then
E = Ir,sor = £/I. The rule of thumb is correct.

With or without R, the current througl®, is

The area of each plate is = o> = 2.25 m?. The capacitance is
A
C = - = 1.66 x 108 F

The voltage is

Q
== =8437TV
V=5 = 8437

The electric field is v
E=—=T703x 10*V/m

The energy is

Q> _5
= -— . 1
U 5C 59 x107°J

If the separation ig’ = 3.6 mm, the capacitance is

O = 60§ =553x10°F

and the energy is
QQ

—4
= 5@ = LTTx 107"

U/

The work you have to do is

W=U -U=118 x 107*J



3a. R; and R, are in series with total resistance
R, =R +Ry;=6Q

R, and R3 are in parallel with total resistance

1 1 1
—=—4+ — = R=40Q
R Rx+R3
The current is ¢
I = =24 A
r+ R

I splits into,, (throughR,) andI; (throughRs). R, R, andR3 all have the same voltage, so
Vao = IR = IR, = I3R;

SO r
I3=1—=08A
3 R

and the current througR; andR; is

R
I,=1—=16A
R

3b.
Vw=IR=E—-Ir=96V

3c. There will be no current througR; and R, and the current thougR; will be

£

I'=
R3—|—7“

=092 A




