
Answer on Question #41354, Physics, Electric Circuits 

In L-C oscillation charge in capacitor is maximum at t = 0. The magnetic and electric energy will be equal in 

magnitude at (T = Time period of oscillation of charge) 

Solution 

In L-C oscillation charge in capacitor is expressed by the formula 

𝑞 = 𝑞𝑚𝑎𝑥 cos(𝜔𝑡 + 𝜙), 

where 𝑞𝑚𝑎𝑥 is the maximal charge in capacitor, 𝜔 is the angular frequency, 𝜙 - the phase constant. 

 

The current in the circuit is 

𝐼 =
𝑑𝑞

𝑑𝑡
= −𝜔𝑞𝑚𝑎𝑥 sin(𝜔𝑡 + 𝜙). 

To determine the value of the phase angle φ, we examine the initial conditions, which in our situation 

require that at 𝑡 =  0, 𝐼 =  0 and 𝑞 = 𝑞𝑚𝑎𝑥 . Setting 𝐼 =  0 at 𝑡 =  0 in equation for current, we have 

0 = −𝜔𝑞𝑚𝑎𝑥 sin(𝜙) 

which shows that 𝜙 = 0. Therefore, in our case, the expressions for 𝑄 and 𝐼 are 

𝑞 = 𝑞𝑚𝑎𝑥 cos(𝜔𝑡), 

𝐼 = −𝜔𝑞𝑚𝑎𝑥 sin(𝜔𝑡) = −𝐼𝑚𝑎𝑥 sin(𝜔𝑡). 

The total energy in the circle is  
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The sum 𝑈𝐶 + 𝑈𝐿  is a constant and equal to the total energy 
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The magnetic and electric energy will be equal when 

cos2(𝜔𝑡) = sin2(𝜔𝑡) =
1
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We know that 𝜔 =
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𝑇
, so 
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Answer: 
𝑻

𝟖
+
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𝟒
, 𝒏 = 𝟎, 𝟏, 𝟐 … 
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