
Recitation 7
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(a) By the shell theorem, the spherical nucleus can be replaced by a 
point charge at the center of the nucleus.

𝐸 = 𝑘
𝑄

𝑟2
= 𝑘

94𝑒

𝑟2
= 8.99 × 109

N ∙ m2

C2

94 1.60 × 10−19 C

6.64 × 10−15 m 2

= 3.07 × 1021 N/C.

(b) Radially outward.
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(a) We can see that 𝐸1 and 𝐸2 cancel at point P. Thus,

𝐸𝑛𝑒𝑡 = 𝐸3 = 𝑘
𝑞3

𝑟2
= 𝑘

2𝑒

2
2

𝑎

2 = 𝑘
4𝑒

𝑎2
= 8.99 × 109

N ∙ m2

C2

4 1.60 × 10−19 C

6.00 × 10−6 m 2

= 160 N/C.

(b) 45° above the x-axis.
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(a)

𝑥 =
1

2
𝑎𝑡2

𝑎 =
2𝑥

𝑡2
=

2 2.0 × 10−2 m

1.5 × 10−8 s 2
= 1.78 × 1014

m

s2
.

𝑣 = 𝑎𝑡 = 1.78 × 1014 m/s2 1.5 × 10−8 s = 2.7 × 106 m/s.
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(b)

𝑎 =
𝐹

𝑚𝑒
=

𝑒𝐸

𝑚𝑒

𝐸 =
𝑚𝑒𝑎

𝑒
=

9.11 × 10−31 kg 1.78 × 1014 m
s2

1.60 × 10−19 C
= 1.0 × 103

N

C
.
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(a)

𝑈 = −  𝑝 ∙ 𝐸

= − 3.00  i + 4.00  j 1.24 × 10−30 C ∙ m ∙ 4000 N/C  i

= − 12000
N

C
1.24 × 10−30 C ∙ m = −1.49 × 10−26 J.

(b)
 𝜏 =  𝑝 × 𝐸

= 3.00  i + 4.00  j 1.24 × 10−30 C ∙ m × 4000 N/C  i

= −16000
N

C
 k 1.24 × 10−30 C ∙ m

= −1.98 × 10−26 N ∙ m  k.
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(c)

𝑊𝑎 = ∆𝑈 = 𝑈𝑓 − 𝑈𝑖

𝑈𝑖 = −  𝑝𝑖 ∙ 𝐸 = −1.49 × 10−26 J.

𝑈𝑓 = −  𝑝𝑓 ∙ 𝐸

= − −4.00  i + 3.00  j 1.24 × 10−30 C ∙ m ∙ 4000 N/C  i

= − −16000
N

C
1.24 × 10−30 C ∙ m = 1.98 × 10−26 J.

𝑊𝑎 = 1.98 × 10−26 J − −1.49 × 10−26 J = 3.47 × 10−26 J.


