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Problem 4.5

Problem 4.5 In Fig. 4.6, p; and p> are (perfect) dipoles a distance r apart. What is the torque
on p; duc to pr>7 What is the torque on p> due to p; 7 [In cach case 1 want the torque on the
dipole abowt its own center. If 1t bothers vou that the answers are not equal and opposite, see

Prob. 4.29 )

Formulas Used S S .
Egip(r, 6) = -(2cosf F +sin6 ). |
dmegr-
N=pxE .
Solution:
What is the torque on Pidue to P2 ?
[ (6 = 7 in Eq. 3.103)
At the first we calculate the electric field of P2 at the position of I PJ-‘ ------ —— %-

In this case {ﬂ = w in Eq. 3.103}



P

Egip(r.9) =
~dip ry—

— E,(17,0) =

Torque on p;: Ny =p) X E; =

~(2cos@ F + sind ),

Problem 4.5

D2

= (2cos (m)# + sin(mw)0)

4‘71'60
__P2 . . :
— Fg = yr— (=2t) (points to the right).
42:::_23 (points into the page).
due to P1 ?

b) What is the torque on p2

(6 = 7/2 in Eq. 3.103)

In this case

El(r, 0) o P1

pp—" (2cos (g) T+ sin (E)

(6 = /2 in Eq. 3.103)
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Problem 4.5

P1 S SR
E, = pr—- 0 (points down). I.;'

Torque on py: N2 = p2 X E; = p2 E; 8in90° = po E,

_ | P1P2
41‘“5[]1"3

(points into the page).



Problem 4.6 A (perfect) dipole p is situated a distance z above an infinite grounded conducting
plane (Fig. 4.7). The dipole makes an angle # with the perpendicular to the plane. Find the
torque on p. If the dipole is free to rotate, in what orientation will it come to rest?

Using Methods
of Images

rd
“~

e R
* Using Image Charge p;, Redraw, placing the image

charge at origin
* Electric field due to image charge at the place of P

original dipole is 0/ 2
o p - . - p'l
E; = dreo(22)] (2cosft +sin@ @) - N
Piis at origin




Problem:4.6

= P 2 L GnfP
E; = 4“0{23)3(2c058r+su138)

Components of original dipole is

p = pcosft + psind 6.

Torque acting on the dipole p due to infinite grounded plane is

_ __r o sngd s Lo
N = pxE;= Ireo(22)° [(msﬂr +5sin08) x (2cosfF +sind @)
= P’ [cnsﬂsinﬂé +2sinﬂcnsﬂ(—$)]
4rep(22)3
p? sinf cosé

(—@) (out of the page).

4meo(22)3



