PHYSICS 231 - Solution Key to Sample Test 2
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2b.

2C.

Initially, the capacitor has capacitanCg, say. Then the voltage ig = @ /Cp.

In the tank of oil, the capacitance becomgs= K, and the voltagé’ = Q/C = V;/K.
Therefore, the voltagdecreasesnd so does the electric field, because it is proportional to the
voltage.

The current is proportional to the speedSince the current is constant through the resistor, so
is the speed. The kinetic energy of an electronﬁmzﬂ. If v doesn’t change, no kinetic energy
is lost.

As the electron goes through the resistor, it loses potential enéfgyThe heat/V in the
resistor is due to the loss of potential energy.

The power isP = V?/R, soP « 1/R. The 60-W bulb haswicethe resistance of the 120-W
bulb.

Yes, if you shortcircuit the terminals of the battery.

The capacitors betweenandd are connected in parallel, so the capacitance betweeld is
Cad:C1+CQ =20nF

The capacitors betweérandd are connected in series, so the capacitance betwaedd is
1
de =9 1 = 4.8 nF
Cy T Cy

C,q andCy, are connected in series, so the capacitance betwaadb is

1
Cab = 1—_|_1 =3.87TnF

The charge o, is
Q=CuVy =1.16 uC

This is also the charge art,; andC,;, because they are connected in series.
Cyq is made ofC3 andC; in series, s@’s andC,; have chargé) (same ag’,,).

C,q is made ofC; and(Cs in parallel, saC; has chargé), andC;, has chargé),. They all have
the same voltage, so
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Q@ _ Q@
Q1 =C1— =0464 uF , Qy=Cy—— =0.696 uF
Cad Cad

Vaa = Q/Caq = 58 V.



2d.

2 Q2
U =-"L =13x%x107"°J Uy=—"2=20x10"°J
Yo % 2T 50, %
Q2 5 2 5
=2 =84x10" — % _56x%x10"
Us e 8.4 x107°J , U, 2C, 56 x 107°J

3a. The wire throughe has two resistors in series and resistance
R.=24+4=6Q

The wire throught has two resistors in series and resistance
Ri=4+2=6Q

R.andR, are in parallel, so the total resistance is

3b. The current through andb is

Ia:Ib:%:8A

SinceR. = Ry, this current splits into two equal currents,

Ic:]d:T:4A

3c.
V=€ =24V

Vea=Vao + Vog =41 — 21, =8V



