PHYS 232:Lecture Supplement 4

24.4

(@) A”=(10.0 cm)(30.0 cm)

30.0 cm //.1

A’ =300 cm? = 0.0300 m?
(DE, A= EA, COSQ

®p 5 =(7.80x10")(0.0300)cos 180°

D o = [-2.34 KN-m?/C

(b) ®p, o =EAcos6=(7.80x10")(A)cos 60.0°

10.0 cm

A=(30.0 cm)(w)=(30.0 cm)[m

]: 600 cm? = 0.0600 m?

®p 4 =(7.80x10")(0.0600)cos 60°= [+ 2.34 kKN -m?/C

(00 The bottom and the two triangular sides all lie parallel to E, so @ =0 for each of these. Thus,

Dp o = — 2.34 KN-m?/C+2.34 kN-m?/C+0+0+0=[0




24.55 @ g =430-0=

(b) The charge distribution is spherically symmetric and ¢;, >0. Thus,
the field is directed |radially outward | .

: 2
(C) E: kezlll — kezQ

r r

for r>c¢

(d) Since all points within this region are located inside conducting

material, for b<r<c.

(e) CDE:IEdA:O = 9in :eoq)E: IEI

® g =

(g) E= 2 = 2 (radially outward) for a<r<b

30 J(4 3): e

—r +30—
3 7a 3 a
. 3
i E= keqzm :k—§(+3g%j = 3keQL3 (radially outward) for
r r a

(G) From part (d), E=0 for b<r<c. Thus, for a spherical gaussian
surface with b<r<c, ¢y =430 +Gipner =0 Where g is the
charge on the inner surface of the conducting shell. This yields

Qinner =

(k) Since the total charge on the conducting shell is

net = 9outer + Ginner = — Q , We have
Gouer = =0 = dimer == 0 = (-30)= —
b C 7

(1) See page A.38 of the text book



