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Application of ODEs: 6. Series RC Circuit
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For comparison, here is the solution of the DE using variables separable:
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(We could continue and get the same expression as above.)

Sincet =0,q =0, we have K = —In2.

https://www.intmath.com/differential-equations/6-rc-circuits.php
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Then we use the integration formula (found in our standard integral table):
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We obtain:

e?tqg =85 / e?* cos 150t dt \)\(

=852 3215;5 (25 cos 150t+ 150e" sin 150t) esa\e .

= 0.0092¢*** cos 150¢+ 0.055¢" sin 15% 0"
Dividing throughout by 2% giveS'\N "(O ,LO O
g = 0.0092 cmte)\*}men 150t4?ﬁge
We now need to find K:

q(0) = —0.05 means K = —0.05 — 0.0092 = —0.0592

So this gives us:

g = 0.0092 cos 150t+ 0.055 sin 150t— 0.0592¢ 25

Method Using Scientific Notebook

We set up the differential equation and the initial conditions in a matrix (not a table) as follows:

dgq
gt + 25¢ = 8.5 cos 150t

q(0) = —0.05
Choosing Solve ODE - Exact from the Compute menu gives:
Exact solution is:

q(t) = 0.0092 cos 150¢+ 0.055 sin 150¢t— 0.059¢ >

The graph for g(t) is as follows:
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