
Answer on Question #42622-Physics-Electromagnetism 

A charge of -3.88C is fixed at the center of a compass. Two additional charges are fixed on the circle of the 

compass (radius = 0.146 m). The charges on the circle are -5.03C at the position due north and +5.37C at 

the position due east. What is (a) the magnitude and (b) direction of the net electrostatic force acting on 

the charge at the center? Specify the direction as an angle relative to due east. 

Solution 

The formula for force between charged particles is 

𝐹 =
𝑘𝑞1𝑞2

𝑟2
. 

The charges are given as -3.88 C, -5.03C and 5.37 C - these are really large charges, problems usually give 

charges in the order of μC or nC, so the force is going to be really large.  

The charge from due north is negative, and so it the charge in the middle.  Therefore the force will be 

repulsive and push directly south (We can eliminate the negatives since they are used to find the direction) 

𝐹1  =
(9 ∙ 109)(3.88)(5.03)

(0.146)2
= 8.24 ∙ 1012 𝑁 𝑆𝑜𝑢𝑡ℎ. 

From the other charge, since one is negative and the other is positive, the force will pull to the east 

𝐹2  =
(9 ∙ 109)(3.88)(5.37)

(0.146)2
= 8.80 ∙ 1012 𝑁 𝐸𝑎𝑠𝑡. 

Net force is found by the Pythagorean theorem 

𝐹 = √(8.24 ∙ 1012)2 + (8.80 ∙ 1012)2 = 1.20 ∙ 1013 𝑁. 

The direction is found by 

tan 𝜃 =
8.24 ∙ 1012

8.80 ∙ 1012
→ θ = 43.1° South of East. 

Again, this is quite large.  If the charges are really supposed to be in μC or nC but just entered into the 

problem incorrectly, the procedure is valid, just off by several orders of magnitude.  Just plug in the right 

values for the charge to get the answer you need.  If the charges are really in Coulombs, then the answer is 

as expected. 

Answer: (a) 𝟏. 𝟐𝟎 ∙ 𝟏𝟎𝟏𝟑 𝑵; (b) 𝟒𝟑. 𝟏° 𝐒𝐨𝐮𝐭𝐡 𝐨𝐟 𝐄𝐚𝐬𝐭. 
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