
 
18. A uniform electric field exists everywhere in the x, y plane. This electric field has a 
magnitude of 4500 N/C and is directed in the positive x direction. A point charge -8.0 x 10-9 C 
is placed at the origin.  Determine the magnitude of the net electric field at (a) x = -0.15 m, 
(b) x = +0.15 m, and (c) y = +0.15 m. 

 
The net electric field is the vector sum of the electric field external and the electric field 
created by the charge at the origin. 
 
(a) (-0.15m, 0) 

𝑬𝑵𝒆𝒕→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑬𝒆𝒙𝒕

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + 𝑬𝟎→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

 

𝑬𝒆𝒙𝒕
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝟒𝟓𝟎𝟎 𝑵 𝑪⁄ +�̂� = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� 

 

𝑬𝟎→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝒌

𝒒𝟎

𝒓𝒂
𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟖. 𝟎𝟎 𝒙 𝟏𝟎−𝟗𝑪)

(𝟎. 𝟏𝟓𝟎 𝒎)𝟐
+�̂� = 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� 

 
+𝒙 ̂  direction is due to charge at origin q0 is negative 
 

𝑬𝑵𝒆𝒕→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑬𝒆𝒙𝒕

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + 𝑬𝟎→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� + 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄ +�̂� 

 

𝑬𝑵𝒆𝒕→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟕. 𝟔𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� = 𝟕𝟕𝟎𝟎𝑵
𝑪⁄ +�̂� 

 
(b) (0.15m, 0) 

𝑬𝑵𝒆𝒕→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑬𝒆𝒙𝒕

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + 𝑬𝟎→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

 

𝑬𝒆𝒙𝒕
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝟒𝟓𝟎𝟎 𝑵 𝑪⁄ +�̂� = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� 

 

𝑬𝟎→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝒌

𝒒𝟎

𝒓𝒃
𝟐
−�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟖. 𝟎𝟎 𝒙 𝟏𝟎−𝟗𝑪)

(𝟎. 𝟏𝟓𝟎 𝒎)𝟐
−�̂� = 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ −�̂� 

 
−𝒙 ̂  direction is due to charge at origin q0 is negative 
 

𝑬𝑵𝒆𝒕→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑬𝒆𝒙𝒕

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + 𝑬𝟎→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� + 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄ −�̂� 

 



𝑬𝑵𝒆𝒕→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� + 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄ −�̂�

= 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄ +�̂� − 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� 

 

𝑬𝑵𝒆𝒕→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏. 𝟑𝟎𝟒 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� = 𝟏𝟑𝟎𝟎𝑵
𝑪⁄ +�̂� 

 
(c) (0, 0.15m) 

𝑬𝑵𝒆𝒕→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑬𝒆𝒙𝒕

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ + 𝑬𝟎→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

 

𝑬𝒆𝒙𝒕
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝟒𝟓𝟎𝟎 𝑵 𝑪⁄ +�̂� = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� 

 

𝑬𝟎→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒𝟎

𝒓𝒄
𝟐
−�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟖. 𝟎𝟎 𝒙 𝟏𝟎−𝟗𝑪)

(𝟎. 𝟏𝟓𝟎 𝒎)𝟐
−�̂� = 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ −�̂� 

 
−𝒚 ̂  direction is due to charge at origin q0 is negative 
 

𝑬𝑵𝒆𝒕→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑬𝒆𝒙𝒕

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + 𝑬𝟎→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ +�̂� + 𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄ −�̂� 

 
This time we need to use Pythagorean theorem. 
 

|𝑬𝑵𝒆𝒕→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗| = √(𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ )
𝟐
+ (𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄ )
𝟐

= 𝟓. 𝟓𝟏𝟗 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄   

 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝟑. 𝟏𝟗𝟔 𝒙 𝟏𝟎𝟑 𝑵

𝑪⁄

𝟒. 𝟓𝟎 𝒙 𝟏𝟎𝟑 𝑵
𝑪⁄

) = 𝐭𝐚𝐧−𝟏(𝟎. 𝟕𝟏𝟎𝟐) = 𝟑𝟓. 𝟑𝟖° 

 

𝑬𝑵𝒆𝒕→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝟓𝟓𝟎𝟎 𝑵 𝑪⁄  @ 𝟑𝟓. 𝟒° 𝒃𝒆𝒍𝒐𝒘 +�̂�  

 

𝑬𝑵𝒆𝒕→𝒂
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟕𝟕𝟎𝟎𝑵

𝑪⁄ +�̂� 

𝑬𝑵𝒆𝒕→𝒃
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏𝟑𝟎𝟎𝑵

𝑪⁄ +�̂� 

𝑬𝑵𝒆𝒕→𝒄
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝟓𝟓𝟎𝟎 𝑵 𝑪⁄  @ 𝟑𝟓. 𝟒° 𝒃𝒆𝒍𝒐𝒘 +�̂� 
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