
Problem 1.

Three capa.itors, Ct :2 pF,
with voltage t : 10V as shown.

Cz : 2 pF, and' C3 = 4 ,p, are conn€cted to a battery

a) What is the equivalent capacitatrce of thiB oetwork of capacitors?

b) ffiat a,re the charges stored on each of the capacitom?

c) How much electrical energy is stored io G?
d) ff Ca is a. porallet-plate caparitor with plates of axea 0.5 rnrn', nhich is filled with a

dielect c material vrith a dielectdc constart of 5, how far apart a.re these plates?
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Problem 2.

An electron (mass : 9.11 x 10 3r kg) is located in a region of 6pace where the elect c
potential is given by v(z) : (:.0 S)r3 - (a.oj)o.

a) When the electron is located at ,' : 2 m, what is its acceleration vector?

b) How much work must be done by an extemal force to move the electron ftom
o : 2 m t ' o r : 0 m ?



Problem 3.

Corxider a nonconducting sphere of radius rs, which has a
sphe cal caviby of radius rt , centered at the sphere's center.
An electric chaxge Q is disiributed unifomly throughout the
"shelll' (d.e. betv.em r : J"1 and r = ro). Determine the
electric field (magnitude and diiection) as a function of r for:

a)

b)

0 < r < 1 1

r r < t < t O



Problem 4.

You toast your momhg bagel at the CaJeteria. Being a physics nerd, you calculate that
26.4 kJ of heat were produced by the toastel in one minute. The toa.ster is supplied by
AC electricity at 110 V (IID,S) and 60 Hz, and it consists o{, in esseoce, a single cylindrical
nichrome (p = 1 x 10-6 O.m) n'ire of total length 3.0 m (ihe eidre is coiled up). Ignore aay
drange of r€Ejstiviiy with temperatue.

aJ Wha,t rms curreAL runs through l,he wte when the t6g.sier is on?

b) What is the peak cument?

c) What is the resista.nce of the wire?

d) What is the dia,rreter of the wire?

e) wlat is the drift velocity of the electrons in the wire, gi\,€n that there are roughly
1023 free electrons/rn3 io nichome?


