
1.)$

Problem$23.31$

A$uniformly$charged$hoop$will$
have$an$electric$field$func>on$
derives$as$follows:$
$$$To$begin$with,$no>ce$that$the$
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electric$field$components$
from$differen>al$pieces$
of$charge$“dq”$on$
opposite$sides$of$the$
hoop$will$have$radial$
(ver>cal)$components$
cancel$one$another$out$
(see$sketch).$$That$means$
we$only$need$to$
determine$the$net$field$
due$to$the$axial$
(horizontal)$components.$$$$

2.)$

No>ng$that$the$cosine$func>on$
can$be$defined$as$shown$on$the$
sketch,$we$can$write:$
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    = 9x109  N•m2 /C2( ) x

x2 + .100 m( )2⎡⎣ ⎤⎦
3/2 75.0x10−6  C( )

    = 6.75x105  N•m/C( ) x

x2 + .100 m( )2⎡⎣ ⎤⎦
3/2

x2 +R2( )1/2

3.)$

So$we$have$the$rela>onship,$using$it$for$the$“x”$coordinates$requested$yields:$

 

a.) for r = .0100 m:

     
!
E = 6.75x105  N•m/C( ) .0100 m( )

.0100 m( )2 + .100 m( )2⎡⎣ ⎤⎦
3/2

         = 6.65x106  N/C

      and E = 6.65x106  N/C( ) î

 

b.) for r = .0500 m:

     
!
E = 6.75x105  N•m/C( ) .0500 m( )

.0500 m( )2 + .100 m( )2⎡⎣ ⎤⎦
3/2

         = 2.41x107  N/C

      and E = 2.41x107  N/C( ) î

4.)$

 

c.) for r = .300 m:

     
!
E = 6.75x105  N•m/C( ) .300 m( )

.300 m( )2 + .100 m( )2⎡⎣ ⎤⎦
3/2

         = 6.40x106  N/C

      and E = 6.40x106  N/C( ) î

 

b.) for r = 1.00 m:

     
!
E = 6.75x105  N•m/C( ) 1.00 m( )

1.00 m( )2 + .100 m( )2⎡⎣ ⎤⎦
3/2

         = 6.65x105  N/C

      and E = 6.65x105  N/C( ) î


