
A solid sphere of radius R is made of an insulatingmaterial It

holds a charge Q which is distributed evenly throughout the

sphere and gives it a uniform volumechargedensity g

R a How much charge is enclosedby a
concentricGaussiansphere of radius r

r where 0 Cr LR

We know volumechargedensity g 991cm

where charge Q and volume of a sphere is r

g Q gV g tr3 where r is the radius
V

of the Gaussian surface and not R the radius of the

charged sphere We only care about the amount of

chargeenclosedby the smaller Gaussian sphere

b What is the magnitude of the electric field producedby
the chargedsphere inside the sphere at a radial
distance r

start with Gauss's Law E dA 92

where gene f v3 found in part a Then we can

simplify the integral E isparallel to dI so E d I EdA
E will have the same value everywhere on the Gaussian
surface so E constant ÉodI EdA EfdA and
dA 4hr2 surface area of sphere Then put it all back
into Gauss's Law
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A very long nearly infinite wire is made of an insulating
material The wire carries acharge Q which is distributed

evenlyalong the entire length of the wire giving it a
uniform linear charge density What is the magnitude
of the electric field produced by the charged wire at a
radial distances from the wire

TE GE
To apply Gauss's
Law we need to choose

I 1st 85 a Gaussian surface

to enclose the wire
E

We want to make the math easy bychoosing a surface
that will have É I or E A A cylinder will do this
Enclose the wire with a Gaussian cylinder of radius s
and length L

dA dI and E are parallel on the
rounded surface and dI and É

TE are perpendicular on the circular
ends

11111111
E A

É dA feda fo
E will be the same value everywhere on the rounded

surface so E constant EdA EfdA and the surface

area of a cylinder is fdA 2ns L

linear charge density A Q L Q AL gene
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Given an infinite sheet of charge which Gaussian surface

is best suited to calculate E near the charged sheet

Near the surface of the charged sheet the
E field is perpendicular to the sheet
To make it easier to evaluate the integra
É.dA we should choose a surface

such that É and d I are either parallel
or perpendicular to each other

dA This cylinder is a good choice
because É is parallel to dA on

a
the two ends of the cylinder
and É is perpendicular to dA
on the rounded surface

fE.DE Epande

dA This cube is also a good choice

for similar reasons we used

Esda with the cylinder
fÉ.dA fedA feda 0
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A very large plane sheet is made of an insulating
material The sheet carries a charge Q which is

distributed evenly over the entire surface area giving
it a uniform surface charge density J A Gaussian

cylinder of length L and cross sectional area A
encloses a portion of the charged sheet

a What is the charge enclosed by the
Gaussian cylinderTA
The section of the sheet enclosedby the

cylinder has an area A the same

cross sectional area of the cylinder
Surface charge density T

so Qenc JA

b What is the magnitude of the E field produced by
the surfacecharge at a distances from the sheet

E For an infinite sheet É is perpendicula
to the sheet This means É is uniform

fI and constant no matter where you
measure É So the distance from the
sheet doesn't matter

É dA SEDA EdA 2EfdA ZEA

Tendsofcylinder



E dA QI where Qenc TA

ZEA

If A will cancel

no dependence on distance fromE E sheet as predicted


