
 
17. The drawing shows two situations in which charges are placed on the x and y axes. They 
are all located at the same distance of 6.1 cm from the origin O. For each of the situations in 
the drawing, determine the magnitude of the net electric field at the origin. 

 
 
We can use the principle of Linear Superposition which says the net electric field is the sum 
of the individual electric fields. 
 

𝑬𝑵𝒆𝒕
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = ∑𝑬𝒊

⃗⃗⃗⃗  

For Part (a) we have  
 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = ∑𝑬𝒊

⃗⃗⃗⃗ = 𝑬+𝟐→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬−𝟓→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬−𝟑→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

 

𝑬+𝟐→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒+𝟐

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟐. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
+�̂� = 𝟒. 𝟖𝟑𝟐 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� 

 
+�̂� direction since it is a positive charge. 
 

𝑬−𝟓→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒−𝟓

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟓. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
+�̂� = 𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ +�̂� 

 
+�̂� direction since it is a negative charge. 
 

𝑬−𝟑→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒−𝟑

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟑. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
+�̂� = 𝟕. 𝟐𝟒𝟖 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� 

 
+�̂� direction since it is a negative charge. 
 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝑬+𝟐→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬−𝟓→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬−𝟑→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 
 



𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟒. 𝟖𝟑𝟐 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� + 𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄ +�̂� + 𝟕. 𝟐𝟒𝟖 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� 

 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ +�̂� + 𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄ +�̂� 

 
So we have two perpendicular vectors, use Pythagorean theorem 
 

|𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  | = √(𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ )
𝟐
+ (𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ )
𝟐

= 𝟏. 𝟕𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄  

 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄

𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄
) = 𝐭𝐚𝐧−𝟏(𝟏) = 𝟒𝟓. 𝟎° 

For Part (a) 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏. 𝟕 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ @ 𝟒𝟓. 𝟎° 𝒂𝒃𝒐𝒗𝒆 +�̂� 𝒂𝒙𝒊𝒔 

 
For Part (b)  Similarly we have  
 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = ∑𝑬𝒊

⃗⃗⃗⃗ = 𝑬+𝟒→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬+𝟏→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬−𝟏→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬+𝟔→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

 

𝑬+𝟒→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒+𝟒

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟒. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
+�̂� = 𝟗. 𝟔𝟔𝟒 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� 

 
+�̂� direction since it is a positive charge. 
 

𝑬+𝟏→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒+𝟏

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟏. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
−�̂� = 𝟐. 𝟒𝟏𝟔 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ −�̂� 

 
−�̂� direction since it is a positive charge. 
 

𝑬−𝟏→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒−𝟏

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟏. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
+�̂� = 𝟐. 𝟒𝟏𝟔𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� 

 
+�̂� direction since it is a negative charge. 
 

𝑬+𝟔→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒌

𝒒+𝟔

𝒅𝟐
+�̂� = (𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟗 𝑵𝒎𝟐

𝑪𝟐⁄ )
(𝟔. 𝟎 𝒙 𝟏𝟎−𝟔𝑪)

(𝟔. 𝟏 𝒙 𝟏𝟎−𝟐𝒎)𝟐
+�̂� = 𝟏. 𝟒𝟓𝟎 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ +�̂� 

 
+�̂� direction since it is a positive charge. 
 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = ∑𝑬𝒊

⃗⃗⃗⃗ = 𝑬+𝟒→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬+𝟏→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬−𝟏→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑬+𝟔→𝑶

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

 



𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  =  𝟗. 𝟔𝟔𝟒 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂� +  𝟐. 𝟒𝟏𝟔 𝒙 𝟏𝟎𝟔 𝑵
𝑪⁄ −�̂� + 𝟐. 𝟒𝟏𝟔𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ +�̂�

+  𝟏. 𝟒𝟓𝟎 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄ +�̂� 

 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  =  (𝟗. 𝟔𝟔𝟒 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ + 𝟐. 𝟒𝟏𝟔𝒙 𝟏𝟎𝟔 𝑵
𝑪⁄ )+�̂�

+ (𝟏. 𝟒𝟓𝟎 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄ −  𝟐. 𝟒𝟏𝟔 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ )+�̂� 

 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  =  (𝟗. 𝟔𝟔𝟒 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ + 𝟐. 𝟒𝟏𝟔𝒙 𝟏𝟎𝟔 𝑵
𝑪⁄ )+�̂�

+ (𝟏. 𝟒𝟓𝟎 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄ −  𝟐. 𝟒𝟏𝟔 𝒙 𝟏𝟎𝟔 𝑵

𝑪⁄ )+�̂� 

 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ +�̂� + 𝟏. 𝟐𝟎𝟖 𝒙 𝟏𝟎𝟕 𝑵
𝑪⁄ +�̂� 

 
Which is what we found in part (a) so the final answer is also  
 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏. 𝟕 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ @ 𝟒𝟓. 𝟎° 𝒂𝒃𝒐𝒗𝒆 +�̂� 𝒂𝒙𝒊𝒔 

 
For both parts (a) and (b) 
 

𝑬𝑵𝒆𝒕→𝑶
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟏. 𝟕 𝒙 𝟏𝟎𝟕 𝑵

𝑪⁄ @ 𝟒𝟓. 𝟎° 𝒂𝒃𝒐𝒗𝒆 +�̂� 𝒂𝒙𝒊𝒔 
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