
Answer on Question #45665 – Physics – Electromagnetism 

Question. 

A small object has charge Q. Charge q is removed from it and placed on a second small object. 

The two objects are placed 1 m apart. For the force that each object exerts on the other to be a 

maximum, q should be: 

a. 2Q

b. Q

c. Q/2

d. Q/4

Solution. 

After removing the charge 𝑞 we have two charged objects with charges (𝑄 − 𝑞) and 𝑞. 

Let consider the Coulomb’s law. By definition of this law: 

𝐹 = 𝑘
𝑞1𝑞2

𝑟2
, 

where 𝑞1, 𝑞2 are the charges; 

𝑘 is the Coulomb’s constant; 

𝑟 is the distance between the charges. 

In our case, 𝑞1 = 𝑄 − 𝑞; 𝑞2 = 𝑞. Therefore, the Coulomb’s law will be the following: 

𝐹 = 𝑘
(𝑄 − 𝑞)𝑞

𝑟2

Let define the extremum of function 𝐹(𝑞) to determine the maximum of the Coulomb's force: 

𝐹′ 𝑞 =
𝑑𝐹

𝑑𝑞
=

𝑘

𝑟2
 𝑄 − 2𝑞 = 0 → 𝑄 = 2𝑞 → 𝑞 =

𝑄

2

So, for the force that each object exerts on the other to be a maximum, 𝑞 should be equal to 

𝑄/2. 

Answer. 

𝑐. 𝑄/2 
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