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Announcements

1. Hour exam results – hopefully available Wed.

• Will go over exam at Tuesday’s tutorial ( 6 PM)

• Time change????

• Fresh start on homework

2. Today’s topic – RC  circuits

• Kirchhoff’s analysis

• Differential equations

• Time dependent currents and charges
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Analysis of DC circuits:

Elements:
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Kirchhoff’s rules

At any wire junction:
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Circuit with an emf and resistor:
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Circuit with an emf and a capacitor:
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Circuit containing capacitor and resistor --

Charging a capacitor:
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0)0(     :condition initial  

0 

==

=−−

tq

R
dt
dq

C
q

E

First order differential equation for charge  q(t)  and 

current I(t)=
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Mathematical analysis tells us that the solution is unique.
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Discharging a capacitor
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RC circuit -- Discharging a capacitor through a resistor
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q(t=0)=Q

after the switch is closed:
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General method for solving first-order linear differential equation

Assume we want to find q(t) in terms of constants A,B,C.
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This must be true for all times t.
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Extra credit:

Find several other 
examples of physical 
systems that obey a 
first order differential 
equation.
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