
 
25. A small plastic ball with a mass of 6.50 x 10-3 kg and with a charge of +0.150 µC is 
suspended from an insulating thread and hangs between the plates of a capacitor (see the 
drawing). The ball is in equilibrium, with the thread making an angle of 30.0 ° with respect 
to the vertical. The area of each plate is 0.0150 m2. What is the magnitude of the charge 
on each plate? 

 
Free Body  

 
 

∑ 𝑭𝒙 = 𝑭𝒆𝒍 − 𝑻𝒙 = 𝒎𝒂𝒙 = 𝟎 

 
𝑭𝒆𝒍 = 𝑻𝒙 = 𝑻 𝐬𝐢𝐧(𝜽) 

 

∑ 𝑭𝒚 = 𝑻𝒚 − 𝒎𝒈 = 𝒎𝒂𝒚 = 𝟎 

 
𝑻𝒚 = 𝒎𝒈 = 𝑻 𝐜𝐨𝐬(𝜽) 

 

𝑻 =
𝒎𝒈

𝐜𝐨𝐬(𝜽)
 

 

𝑭𝒆𝒍 = 𝑻 𝐬𝐢𝐧(𝜽) =
𝒎𝒈

𝐜𝐨𝐬(𝜽)
𝐬𝐢𝐧(𝜽) = 𝒎𝒈 𝐭𝐚𝐧(𝜽) 

 
𝑭𝒆𝒍 = 𝒎𝒈 𝐭𝐚𝐧(𝜽) = 𝒒𝒃𝒂𝒍𝒍𝑬 

 

𝑬 =
𝒎𝒈

𝒒𝒃𝒂𝒍𝒍
𝐭𝐚𝐧(𝜽) =

𝝈

𝜺𝟎
 

Solve for charge density 



𝝈 = 𝜺𝟎

𝒎𝒈

𝒒𝒃𝒂𝒍𝒍
𝐭𝐚𝐧(𝜽) =

𝑸𝑪𝒂𝒑

𝑨
 

 

𝑸𝑪𝒂𝒑 = 𝜺𝟎𝑨
𝒎𝒈

𝒒𝒃𝒂𝒍𝒍
𝐭𝐚𝐧(𝜽) 

 
𝑸𝑪𝒂𝒑

= (𝟖. 𝟖𝟓 𝒙 𝟏𝟎−𝟏𝟐 𝑪𝟐

(𝑵𝒎𝟐)⁄ ) (𝟎. 𝟎𝟏𝟓𝟎 𝒎𝟐)
(𝟔. 𝟓𝟎 𝒙 𝟏𝟎−𝟑𝒌𝒈) (𝟗. 𝟖𝟎 𝒎

𝒔𝟐⁄ )

(𝟎. 𝟏𝟓𝟎 𝒙 𝟏𝟎−𝟔 𝑪)
𝐭𝐚𝐧(𝟑𝟎. 𝟎°) 

 

𝑸𝑪𝒂𝒑 = (𝟏. 𝟑𝟐𝟕𝟓 𝒙 𝟏𝟎−𝟏𝟑 𝑪𝟐

𝑵⁄ )
(𝟔. 𝟑𝟕 𝒙 𝟏𝟎−𝟐𝑵)

(𝟎. 𝟏𝟓𝟎 𝒙 𝟏𝟎−𝟔 𝑪)
𝐭𝐚𝐧(𝟑𝟎. 𝟎°) 

 
𝑸𝑪𝒂𝒑 = 𝟑. 𝟐𝟓𝟒𝟖 𝒙 𝟏𝟎−𝟖𝑪  

 

𝑸𝑪𝒂𝒑 = 𝟑. 𝟐𝟓 𝒙 𝟏𝟎−𝟖𝑪  
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