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Gauss's law potpourri.  MJM
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SHEETS OF CHARGE

For an infinite sheet

of charge as shown

draw a surface you could

+++++++++++++++++++++++++++++++++++++++++++

use to determine the electric field above

or below the sheet

Use this surface and find

E above the sheet when

( = 3.5 x 10-7 C/m2.

[You must draw field lines!]

E = 19775 N/C
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Suppose you have a thick

infinite sheet of charge with

( = +5.0 x 10-9 C/m3, and a 

total thickness of 0.02 m.

a) Argue that E = 0 along the midline

of the sheet, based on lines per

unit area. { Half the lines must go up, and ..? }

b) Find Ep at a point p which is 0.02 m

above the midline. Hint: try an area like 1 m2
which cuts through the sheet like a cookie cutter

might do. The volume could go from the midline to

point p.   (Ep = 5.65 N/C)

c) Make an argument that at a height of 0.005 m

from the midline E(0.005m) = Ep/2.









                   p1






Find the electric field at point p1 above the two
++++++++++++++++++++++++++++++++++

infinite sheets, then at point p2 between the sheets, and

then at p3 below the sheets.





       p2

( = ( 2.5 x 10-8 C/m2




----------------------------------------------------










      p3

Hint: add the E fields from the separate sheets.

Answer:

Ep1 = 0

Ep2 = 2827 N/C (down)

Ep3 = 0


LINES AND CYLINDERS OF CHARGE

(They are all coming out of the page at us)


                              r

For the infinite line of charge (shown by




+

a '+' sign) the charge/length is ( = 3.5 x 10-6 C/m.

a) Sketch the electric field lines coming off the line 

of charge.

b) Determine how much charge there is in 1 m of

the line of charge.

c) Find out how much surface area there is for the

lines to go through at a distance r from the line.

d) Determine the electric field at a distance r from

the axis. [ It should fall off like 1/r. ]

E = (63000/r) N/C


A long cylinder has a uniform charge density



      1.2 m

( = 1.7 x 10-8 C/m3 .







    +            +

What is the electric field outside the cylinder




    +            +

at a distance of  1.8 m from the axis?


Ans:  768 N/C

What is the electric field at a distance of 0.6 m

from the axis?


Ans: 576 N/C.

SPHERES, ETC.

A solid sphere has a charge density

( = 6.3 x 10-8 C/m3. Its radius is 0.75 m.

What is the electric field at a distance 

of 2.1 m from the center of the sphere?

Ans: 227 N/C

A hollow sphere is filled with a constant

charge density ( = 9.2 x 10-9 C/m3 from

r = 0.7 m to r = 1.1 m.

a) Find the electric field at r=0.5 m

from the center.

Ans: 0 N/C

b) What is the electric field at a distance of 

1.1 m from the center?

Ans: 283 N/C

Say whether the net charge inside each of the 

cylinders is positive negative or zero

The electric field at each end of the

cylinder is shown by an arrow.





If the electric field 100 N/C is uniform

to the right, find the flux of the electric

field through the prismatic surface shown

in the sketch. The prism extends a distance

of 0.60 m out of the page. The vertical

height of the prism is 0.3 m and the prism

angle is 25o.

Ans:  through the vertical face:  -18 Nm2/C

         through the slanted face:   + 18 Nm2/C

         through the horizontal face:  0 

         through the sides in the plane of the page: 0

There is a uniform electric field which varies only in the x-direction:

E = i (3.4 N/C + 2.5 (N/C/m) x )



area  = 0.045 m2








                x = 0                           x = 1.3 m

How much net charge is contained in cylinder shown in the sketch?

Ans: 1.29 pC  ( 1.29 x 10-12 C )

