Recitation /



°3 SSM The nucleus of a plutonium-239 atom contains 94 pro-
tons. Assume that the nucleus 1s a sphere with radius 6.64 fm and
with the charge of the protons uniformly spread through the
sphere. At the nucleus surface, what are the (a) magnitude and (b)
direction (radially inward or outward) of the electric field pro-
duced by the protons?

(a) By the shell theorem, the spherical nucleus can be replaced by a
point charge at the center of the nucleus.

_— Q k94e (590« 109N-m2 94(1.60 X 10719 )
B B S\ C2 ) (6.64 X 10~15 m)?

r2 r2
= 3.07 x 1021 N/C.

(b) Radially outward.
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15 In Fig. 22-37, the three particles are
fixed in place and have charges g, = ¢, = Tél

+e and ¢y = +2e. Distance a = 6.00 um. AN

What are the (a) magnitude and (b) direc- \\ ,

tion of the net electric field at point P due to i ,,(/\\

the particles? 7 L9
'Q o
S e

(a) We can see that El and Ez cancel at point Z. Thus,
q3 2e 4e

E =E = — = = = . X 9
nee = b3 =k : 7 = K (899 10—z ) 600 x 105 m)?

N - m2> 4(1.60 x 10719 ©)
r2 a?
(2 a)

= 160 N/C.
(b) 45° above the x-axis.

3



*55 ILW A uniform electric field exists in a region between two
oppositely charged plates. An electron is released from rest at the
surface of the negatively charged plate and strikes the surface of
the opposite plate, 2.0 cm away, in a time 1.5 X 107%s. (a) What is
the speed of the electron as it strikes the second plate? (b) What is
the magnitude of the electric field E?

(a)

1

— — tz
x=-a
2x  2(2.0 X107 m) m
== = = 1.78 x 1014 —.
T2 T (15 x 10-85)?2 52

v =at = (1.78 x 10* m/s?)(1.5 x 1078 s) = 2.7 x 10° m/s.



(b)
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m.a (9.11x 10731 kg) (1.78 x 1014 mz)

E = = $?) _ 1.0 x 10—~
e 1.60 X 10719 C | C




83 SsM An electric dipole with dipole moment
7 = (3.001 + 4.001)(1.24 X 1073° C-m)

is in an electric field E = (4000 N/C)i. (a) What is the potential
energy of the electric dipole? (b) What is the torque acting on it?
(c) If an external agent turns the dipole until its electric dipole
moment 1S

7 = (—4.00i + 3.00))(1.24 X 107 C-m),

how much work is done by the agent?



(a)
U=—-p-E
—[(3.001 4 4.007)(1.24 x 1073% C - m)] - [4000 N/C 1]

N
(12000 )(124><10 30C.m) = —1.49 x 10726 .
(b)

T=pXE

— [(3.00 1+ 4.00§)(1.24 X 1073° C - m)] x [4000 N/C ]
N
( 16000 k) (1.24 x 10730 C - m)

= —-1.98x 1072 N-m k.



(c)

Wa — AU —_ Uf — Ui
U =—p;-E =—1.49 x 10726,
Uf — _ﬁf - E
= —[(—4.001+ 3.007)(1.24 x 1073° C - m)] - [4000 N/C i]

N
= — (—160006) (1.24 x 1073° C - m) = 1.98 x 10726 .

W, =198 % 10726 ] — (—1.49 x 10726 ]) = 3.47 x 10726 ].



