Physics Il: 1702

Gravity, Electricity, & Magnetism

Professor Jasper Halekas
Van Allen 70 [Clicker Channel #18]
MWF 11:30-12:30 Lecture, Th 12:30-1:30 Discussion




RL Circuits

RL Series Circuit




Concept Check

Q49) The figure below shows three circuits with identical batteries,
inductors, and resistors. Rank the circuits according to the current
through the battery (a) immediately after the switch 1s closed and
(b) a long time later, greatest first.

1)(a)alltie (b)2,3,1
2)(a)alltie (b)2=3,1
3)(a)2,3,1 (b)2,3,1
4)(a)2,3,1 (b)2=3,1
5)(a)2=3,1 (b)all tie
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Electric Field Energy

Electric Field Energy Density

Recall that for a capacitor C, there is stored potential energy in
the electric field.

U 1 _
Uy = =—& | £
5 Volume 2 o | £

44



Magnetic Field Energy

U=1Li2
2

The energy density in the magnetic field is:

uy=——— =L+ 1| pp
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Concept Check

Q7) The figure below shows graphs of the capacitor voltage v for LC
circuits 1 and 2, which contain 1dentical capacitances and have the same
maximum charge Q. Are (a) the inductance and (b) the maximum current I
in circuit 1 greater than, less than, or the same as those in circuit 2?

(%

1) (a) greater than (b) greater than
2) (a) greater than (b) less than
3)(a) lessthan  (b) greater than t
4) (a) lessthan  (b) less than 2




Concept Check

In an oscillating LC circuit, the total stored energy is U
and the maximum charge on the capacitoris Q. When
the charge on the capacitor is Q/2, the energy stored
in the inductor is:

1) U/2

2) U/4
3) (4/3)U
4) 3U/2
5) 3U/4



LC Circuit Energy
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