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Problem 4.16 (a)
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𝐸𝑐𝑎𝑣 = 𝐸0 + 𝐸𝑠𝑝ℎ

• The Electric field is from 
Left side to right side.

• External Polarization is from 
left side to right side.

• The electric field due to cavity 
Is from left side 
The total Electric field is (Ex.4.2)

The polarization of hollow 

sphere 𝑃𝑠𝑝ℎ = −𝑃

𝐸𝑠𝑝ℎ =
−𝑃𝑠𝑝ℎ

3𝜖0

𝑃𝑠𝑝ℎ

𝑃

+-+-+-+-+-+-



𝐸𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐸0 + 𝐸𝑠𝑝ℎ

𝐸𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐸0 +
−𝑃𝑠𝑝ℎ

3𝜖0
= 𝐸0 −

𝑃𝑠𝑝ℎ

3𝜖0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0𝐸𝑐𝑎𝑣𝑖𝑡𝑦 + 𝑃𝑐𝑎𝑣𝑖𝑡𝑦

𝑃𝑐𝑎𝑣𝑖𝑡𝑦 = 𝑃𝑠𝑝ℎ + 𝑃 = −𝑃 + 𝑃 = 0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0 𝐸0 +
𝑃

3𝜖0
+ 0

Problem 4.16 (a)

Because 𝑃𝑠𝑝ℎ = −𝑃

𝐸𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐸0 +
𝑃

3𝜖0



𝐺𝑖𝑣𝑒𝑛 𝐷0 = 𝜖0𝐸0 + 𝑃 𝐸0 =
𝐷0

𝜖0
−

𝑃

𝜖0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0 𝐸0 +
𝑃

3𝜖0
= 𝜖0

𝐷0

𝜖0
−

𝑃

𝜖0
+

𝑃

3𝜖0
= 𝐷0 −

2𝑃

3𝜖0

Put value of 𝐸0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐷0 −
2𝑃

3𝜖0

Problem 4.16 (a)



Problem 4.16 (b)



+ + -
𝐸0

𝐸𝑐𝑎𝑣𝑖𝑡𝑦 ≈ 𝐸0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0𝐸𝑐𝑎𝑣𝑖𝑡𝑦 + 𝑃𝑐𝑎𝑣𝑖𝑡𝑦

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0𝐸0 + 𝑃𝑐𝑎𝑣𝑖𝑡𝑦

cavity

𝑃

Problem 4.16 (b)
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𝐸𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐸0 + 𝐸𝑛𝑒𝑒𝑑𝑙𝑒

𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝐸𝑛𝑒𝑒𝑑𝑙𝑒 ≈ 0

As



𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0𝐸0 + 0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0
𝐷0

𝜖0
−

𝑃

𝜖0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐷0 − 𝑃

Given   𝐸0 =
𝐷0

𝜖0
−

𝑃

𝜖0

𝐵𝑒𝑐𝑎𝑢𝑠𝑒 𝑃𝑐𝑎𝑣𝑖𝑡𝑦 = 0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0𝐸0

Problem 4.16 (b)
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Because 𝐸𝑐𝑎𝑝 =
𝜎𝑏

𝜖0
 𝑛

Electric field inside the capacitor

𝐸𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐸0 + 𝐸𝑐𝑎𝑝

And 𝜎𝑏 = 𝑃.  𝑛 = 𝑃

Problem 4.16 (c)
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Given 𝐸0 =
𝐷0

𝜖0
−

𝑃

𝜖0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0𝐸𝑐𝑎𝑣𝑖𝑡𝑦 + 𝑃𝑐𝑎𝑣𝑖𝑡𝑦

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝜖0 𝐸0 +
𝑃

𝜖0
+ 0 = 𝐷0

𝐸𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐸0 +
𝜎𝑏

𝜖0
 𝑛 = 𝐸0 +

𝑃

𝜖0

𝐷𝑐𝑎𝑣𝑖𝑡𝑦 = 𝐷0

Problem 4.16 (c)


