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(b)

ρ = −ε04φ = e−r/a/(a2r) = −ε0φ(r)/a2

6. ρ(r) = ρ0 (r < a), ρ(r) = 0 (r > a) 9:6';%� I <)=�> 8.4 8'?A@
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(3a2 − r2) (r < a).
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W = 2π
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7. SUTUVWLX!ZY\[�] (̂)V`_ δS) #UacbedZLXf`g�2ihkjmle(n@ −EδS = σδS/ε0 �
8oBc(4T)VRprq)s)t σ = −ε0E �uS)v�Lrwrx�2 R 9rlr(r@ Q = −4πR2ε0E '
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8. W = QV/2.

9. E L.yGz�{�" I.|�}0~�� @��)w%"O9��+w%"�� E
Ir� l%&%�Gp%����2 V 9:6

;�9�@ E = V/d � εi L������ Di = εiE = εiV/d �%����L�p�q�sGt I σi =

Di = εiV/d �)p%q I Q = lwσi + lwσ2 = lw(ε1 + ε2)V/d
~�� @ C = Q/V =

(ε1 + ε2)lw/d �
10. /rLR�e�)�)�)� H L4�)� I C = [2lε1 +(ε2 − ε1)x]w/d � W = Q2/(2C)
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F = −dW/dx = (ε2 − ε1)Q
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11. �)�R¡RL4¢)£�2¥¤�¦);4§�9©¨��4�)��Lrprq I4ª)« l4JR&r�¬�)�R¡RL4¢)£�2¥¤
¦U;X§­9®¨mL4�U�¯9°pe�U��2e±U1Z²U1e@ C1, V1, C2, V2 9®³¯�U9°@ Q = C1V1 =

C2V2 �:�Z�mLoVU_´2 A 9i6µ;W9i@ C1 = εA/d1 @ C2 = A/[d1/ε+(d2−d1)/ε0] �
8.B+(�@

V2 =
C1

C2

V1 =

(

1 +
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12. (a) σP = P · (±ẑ) = ±P (¶�V / ·%V ). ρP = −∇ ·P = 0 (̧�¹)Vº24» �¼� )

(b) ½µ¾�¡R� ρf = 0
~)� @¿½R¾)¡R� D = 0 ��ÀRp%Á�L4Â�� I 0 = D = ε0E~U� @ E = 0 �¬ÀµprÁ�L)Ã)� I 0 = D = ε0E + P 8R?A@ E = −P /ε0 =

−P ẑ/ε0 �
(c) Àµp%Á�L z �µ��L)ÄrÅ�2 z = 0 9¥6R;r�¿ÆRp+Ç)È)�)ÉrÊ E)I z L)Ë)LrÌÍ

φ(z) 9:J+;r� Ez = −dφ/dz 8R?A@
dφ

dz
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(|z| < d),
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dz
= 0 (|z| > d).

|z| < d � φ(z) = Pz/ε0 +c1 � φ(0) = 0 9nle(n@ φ(z) = Pz/ε0 (|z| < d) �
z > d � φ(z) = c2 @ z < −d � φ(z) = c3 � z = ±d �)L φ L |)})Î 8R?A@
c2 = Pd/ε0 = −c3 �

(d) �)��#%p�q)s�t σ = ±P 2.Ï ��Ð ���'¡��rÑ+¾+�.¢)£ 2d LuÒ�Ó)� �%�
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14. p%Õ I z Ö0#.×+B+(.Õ�1G(�&�;+*%L09:6R;%� x′ = (0, 0, z′) 9%l%(

B(x) =
µ0I

4π

∫

dz′ẑ × (x − x′)

|x − x′|3 =
µ0I

2πr
φ̂.

Ð�Ø lu@ r =
√

x2 + y2, ẑ × (x − x′) = rφ̂ �



15. [rprÕ I xy Ò)V�#�Ù�?K@�±)L)ÄrÅ�2¥Ú)Û�9¥6R;r�cÄrÅrÖ)¶�L4Û x = (0, 0, z)
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B(x) =

µ0I

4π

∫ dx′ × (x − x′)

|x − x′|3 .

x′ = (a cos θ, a sin θ, 0) @ dx′ = (−a sin θ, a cos θ, 0)dθ 9�³�Þ�; �º� @

B(x) =
µ0I

2

a2

(a2 + z2)3/2
ẑ
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B = µ0m/(2πR3) �m84B+(%@ m ' 8 × 1021A · m2 �)è%é�¶�� I @ B = B(��Û
)/2 ' 0.3G �
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