Module 23-2 Gauss' Law —
«4 In Fg 23-31 a butterfly net is —m

in & uniform electric field of magni- —
tude £ = 30 mNIC. The rim. a cir- 5= g 0
cle of radius ¢ = 11 cm, &5 aligned f
perpendicular to the field. The net

contains no net charpe. Find the

electric flux through the netting. Figee 23-32 Problem 4.

Flux through opening (rim) = [ E .d4 (Open surface)
Flux through opening (rim) = [ EdAcos0 E and dA are parallel
Flux through opening (rim) = E [ dA E is uniform on opening

Flux through opening (rim) = E(na?)

[dA = ma? Area of opening




*5 In Fg. 23-33, a proton is a dis-

tance 42 directly above the center of a square of side 4. What is the
magnitude of the electric flux throwsh the square? [ Hine Think of the
squuare as one face of a cube with edpe d.)

Figee 23-33 Problem 3. e d ™




=12 Figure 23-36 shows two non- ¥
conducting spherical shells fixed in shell o

place. Shell 1 has uniform surface L Ty

charge density +6.0 xC/m? on its I
outer surface and radios 3.0 cm; \-/ u:
shiell 2 has uniform surface charpe

density +4.0 oC'm* on its outer -.—:_4.|
surface and radius 2.0 cm; the shell
centers are separated by [ = 10 cm.

In unit-vector notation, what is the
net electric fieldat x = 20 cm? Fgure 23-38 Problem 12.

RW=V
NVAY.

-t X j— r=L-x —mf

«— L=10cm —pj




=1L A pariicle of charge +g is placed at one corner of a Gaussian
cube. What multiple of g/eg gives the flux through (a) each cube face
forming that corner and (b)) each of the other cube faces?




=21 An isolated conductor has net charge +10 = 105 C and a cav-

ity with a particle of charge g = +3.0 x 105 C.What is the charge on
(&) the cavity wall and (b} the cuter surface?




«70 ssm www Figure 2342 B
a section of a conducting rod of ra-
dius B, = 130 mm and length [. =
1100 m inside a thin-walled coax-
il conducting cylindrical shell of
radios B; = 100K, and the (same)
length L. The net charge on the rod
is (= +340 = 10-2C; that on
the shell 5 () = —2.00£,. What
are the (a) magnitude K and (b) di-
rection (radially inward or out-
ward) of the electric field at radial
distance r = 200R;? What are (c) F and (d) the direction at r =
5.008,T What 1= the charge on the (e} interior and () exterior sur-
face of the shell?

Fgure 2342 Problem 29.






«33 In R 23-44, two large, thin
metal plates are parallel and close

" to each other. On their inner faces

the plates have excess surface charge densities of opposite signs and
Figure 23-4 Problem 33. magnitude 7.00 % 10 2 C/m® In unit-vector notation, what is the
electne field at points (a) to the left of the plates, (b) to the nght of
them, and (c) between them?
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wdd @ Figure 23-51 shows a cross sec-
tion through a very large nonconducting
slab of thickness d = 940 mm and uni-
form wolume charge density p = 5.80
fC/m?. The origin of an r axis is at the
slab’s center. What is the magnitude of
the slab’s electric field at an x coords-
nate of {a) 0, (b) 2.00 mm, (c} 4.70 mm,
and {d) 26.0 mm?

= -

Fgure 23-51
Problem 43.




=48 [In Fig 23-54 a solid sphere of
radnes g = 2.00.cm is concentric witha
spherical conducting shell of nmer ra-
dins b = 200g and ouler radnes ¢ -
240z The sphere has a net uniform
charge g = +3.00 fC; the shell has a
net charge g; = —g,.What is the mag-
nitwde of the electric field at radial
distances (a) r= 0, (b) r— a2.00, (c)
=g {d}r=150a (e) r - 230 and
(f) r=350aT What is the net charge
on the (g) inner and (h) outer surface
of the shell?

Figee 23-5 Problem 49.
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w54  Figure 23-58 shows, in cross
section, two solid spheres with uni-
formly dstributed charge through-
out their volumes. Each has radius
K. Point P lies on a line connecting
the centers of the spheres, at radial

distance R72.00 from the center of sphere 1. If the net electric field

Fagure 23-58 Problem 54.

at point P is zero, what is the ratio g;/q,; of the total charpes?
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