
(1)

a.

𝐹 = 𝑘𝑞1𝑞2
𝑟2

… 1

𝑞1 + 𝑞2 = 8 (𝜇𝐶) … 1

150 = 9 × 109 ×
𝑞1𝑞2
0.012

𝑞1𝑞2 = 15 𝜇𝐶 2 … 1

𝑞1 8 − 𝑞1 = 15 … 1

𝑞1 = 3 (𝜇𝐶), 𝑞2 = 5(𝜇𝐶) … 1

b.

−150 = 9 × 109 ×
𝑞1𝑞2
0.012

𝑞1𝑞2 = −15 𝜇𝐶 2 … 1

𝑞1 8 − 𝑞1 = −15 … 1

𝑞1 = 4 + 31 𝜇𝐶 , 𝑞2 = 4 − 31(𝜇𝐶) … 1



(2)

𝐸 = 1
4𝜋𝜀0

 𝑑𝑞
𝑟2

… 2

𝑑𝑞 = 𝜆𝑑𝑥 … 2

𝐸 = 1
4𝜋𝜀0

0.2
0.4 𝑑𝑥

𝑥2
… 2

𝐸 =
1

4𝜋𝜀0
−
1
𝑥
ቤ
0.4
0.2

𝐸 =
1

4𝜋𝜀0
−

1
0.4

+
1
0.2

𝐸 = 9 × 109 × 4 × 10−6 × 2.5

𝐸 = 9 × 104 (𝑉/𝑚) … 2

20𝑐𝑚

30𝑐𝑚



(3)

𝜀0Φ = 𝑞𝑒𝑛𝑐 … 1

𝜀0𝐸4𝜋𝑟2 =
4
3
𝜋𝑟3𝜌 … 1

𝐸10 =
4
3𝜋(0.1)

3𝜌

4𝜋(0.1)2
= 2 ×

4
3𝜋(0.05)

3𝜌

4𝜋(0.05)2
= 2E5… 2

𝐸20 =
4
3𝜋(0.1)

3𝜌

4𝜋(0.2)2
= 1

4
×

4
3𝜋(0.1)

3𝜌

4𝜋(0.1)2
= 1

4
E10… 2

𝐸20 =
1
2
𝐸5 = 500 (𝑁/𝐶) … 2



(4)

𝐸 = 0, (r < a) … 3

𝜀0 𝐸 ∙ 4𝜋𝑟2 = 𝑎
𝑟 4𝜋𝑟′2𝑑𝑟′𝑞 … 2

𝜀0 𝐸 ∙ 4𝜋𝑟2 = න
𝑎

𝑟
4𝜋𝐴𝑟′𝑑𝑟′

𝜀0 𝐸 ∙ 4𝜋𝑟2 = 2𝜋𝐴(𝑟2 − 𝑎2) … 2

𝐸 = A
2𝜀0

1 − 𝑎2

𝑟2
, (a < r < R) … 1

𝐸 = A
2𝜀0

𝑅2−𝑎2

𝑟2
, (R < r) … 1

𝑉 = A
2𝜀0

𝑅2−𝑎2

𝑟
, (R < r) … 3

𝑉 𝑟 = 𝑅−
𝑟 𝐸 𝑑𝑟 + 𝑉(𝑅) … 2

𝑉 𝑟 = 𝑅−
𝑟 A
2𝜀0

1 − 𝑎2

𝑟2
𝑑𝑟 + 𝑉(𝑅) … 2

𝑉 𝑟 = −
A
2𝜀0

(𝑟 − 𝑅) − (
𝑎2

𝑅
−
𝑎2

𝑟
) +

A
2𝜀0

𝑅2 − 𝑎2

𝑅

𝑉 𝑟 = A
2𝜀0

(2𝑅 − 𝑟 − 𝑎2

𝑟
) , (a < r < R) … 1

𝑉 𝑟 = A
𝜀0
(𝑅 − 𝑎) , (r < a) … 1



(5)

LC oscillation

a.

𝑞 = 𝑄 × 𝑐𝑜𝑠(𝜔𝑡 + 𝜙) … 1

𝑖 = −𝑄𝜔 × 𝑠𝑖𝑛(𝜔𝑡 + 𝜙) … 2

𝜔 = 1/ 𝐿𝐶 … 1

𝑖𝑚𝑎𝑥 = 𝜔𝑄 = 𝜔
𝐿𝐶
= 0.15 (𝐴)… 2

b.

𝑈𝐿 = 𝑈𝐶 ,𝑤ℎ𝑒𝑛 cos 𝜔𝑡 = 1
2

… 1

𝜔𝑡 = 𝜋
4

… 1

t= 𝜋
4

𝐿𝐶 = 𝜋 × 10−4 (𝑠𝑒𝑐) … 2
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AC ԫ i Isinlwdt 4 I Y jmiii Z impedance

R resistance
a at resonance wd w I XLreactoneofinductor

u Lǚ
Xcreactaneofcapacitor

ԫ ӞWdILcoslwdt 4OTtrVEI.hn
Amplitude 1 wdI4 ԫ I 9ݣ ԫ ivi

b i ⋤ G ݴ coslwdt 4 t Constant

Amplitude 1 1ݴ ykǐijót VEIXC

ԫ
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