Recap Lecture 24
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Today:

* RLC circulit:
damping and driven

* Another look at
Faraday’s law

* Next time: Maxwell’s
equations

$E-dA =—qg;‘f




|deal LC circuit (no resistance):

The capacitor starts with charge
g = Q > 0 with the polarity
shown. Attime t = 0 the switch
IS closed and current | = dg/dt
flows in the circult.
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A graph of i versus t is shown below
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Which of the labeled points correspond(s) to no voltage across

the inductor?
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The capacitor starts with charge

g = Q > 0 with the polarity

shown. At time t =0 the switch +_C 1
is closed and current i = dg/dt =
flows in the circulit.

A graph of | versus t is shown below.
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Which of the labeled points correspond(s) to no voltage across
the capacitor?
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The capacitor starts with charge ‘\

g = Q > 0 with the polarity at =0
shown. Attimet=0the switch  Il_~ +@ 1
IS closed and current | = dg/dt -~ - g

flows in the circulit.
A graph of | versus t is shown below.
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Which of the labeled points correspond(s) to charge +Q on the
capacitor?
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The capacitor starts with charge = ‘\

g = Q > 0 with the polarity <

shown. Attime t=0 the switch 1% )L
is closed and current i = dg/dt T?- ¢

flows in the circulit.

A graph of | versus t is shown below.
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Which of the labeled points correspond(s) to counterclockwise
current flow in the circuit?
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RLC circuit:
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Driven RLC circuit:
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Current will oscillate at the driving frequency: f, = @,/(27)
« Maximum current amplitude when 1
driving frequency matches natural fd = fo (resonance)
frequency of circuit: 27+ LC
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The magnetic field is confined to the -="
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is applied to the circular integration \
path, which best describes E, the ‘\ _
component of the electric field along . X ~ X X,/

X :
the direction of dS ? “.integration path.-
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spatially uniform but its magnitude 7 P e A DN
is increasing with time. s 5 = Y
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D. E. depends on where dS is along the integration path.




The magnetic field is confined to the
cylindrical region shown and is
spatially uniform but its magnitude

[E-ds=——"¢,
dt
is applied to the circular integration®,

path, which best describes E, the *
component of the electric field along

the direction of s ?

is increasing with time. /
]
When Faraday’s law, i
1
dDg ]
\
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K E,>0 B.E, <0 C.E,=0
ES depends on where dS is along the integration path.
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