
Answer to Question #72320, Physics / Electric Circuits 

Two particles each of mass 푀 is attached to 2ends of a massless rigid nonconducting rod of 
length 퐿. They have +푞 and −푞 charges respectively. This arrangement is held in a region of 
uniform electric field 퐸 such that the rod makes a small angle (< 5°) with the field direction. 
The time period of rod is__? (The rod oscillates about its centre of mass) 
 
Solution. 
 

퐼휀 = 퐹퐿 sin휃 
 
where the force acting at each mass: 
 

퐹 = 푞퐸 
 
휃 is the angle between the rod and electric field direction 
Since, 휃 is small : 
 

sin 휃 ≈ 휃 
 
퐼 is the moment of inertia of the rod : 
 

퐼 =
푀퐿

2  

 
휀 is angular acceleration 
 

휀 =
푑휔
푑푡  ;  휔 =

푑휃
푑푡  ⇒  휀 =

푑휔
푑휃 휔 

 
where 휔 is angular velocity. 
 
Then: 
 

푀퐿
2 ∙

푑휔
푑휃 휔 = 푞퐸퐿휃 

 

푀퐿
2 ∙

휔
2 = 푞퐸퐿 휃푑휃 

 

휔 = 2휋
2푞퐸
푀퐿  

 
where 휔  is angular frequency. 
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Answer to Question #72320, Physics / Electric Circuits 

Answer: 
 
The time period of oscillation:  

푇 =
2휋
휔 = 2휋

푀퐿
2푞퐸 
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