Midterm 2

Friday, February 26,2021 5:52PM

Rombes

Physics 1C: Midtermn 2

PROBLEM 1

You must show your work to receive credit. An answer written down with no work will receive no

credit.

Problem 1

25 points

Consider an LRC series circuit. When the ac voltage source has a particular frequency w, the amplitude of
the voltage across the inductor is 5 times greater than the peak voltage across the capacitor. Determine w

in terms of the resonant frequency wy.
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Romibes Physics 10: Midtern 2 PROBLEM 2

You must show your work to receive credit. An answer written down with no work will receive no
credit.

Problem 2

25 points

Yom have designed a device that wiggles electric charge around, creating electromagnetic waves. It does
s0 in such a way that the axis of wiggling changes with time, so that the radisted waves are spherically

symmetric on average. Your device takes TOW of power, and converts that power into “wiggles” with 100%
efficiency. Caleulate the (average) amplitudes of the electric and magnetic fields 2m away from the device.
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Rombes Plysics 1C: Midtenn 2 PROBLEM 3

You must show your work to receive credit. An answer written down with no work will receive no
credit.

Problem 3
25 pts
Suppose you manage to produce an clectromagnetic wave whose electric field is given by =
E= Eycos {(1’!:1'2 + ..'_'1’2.‘.'J - Qul.'j;lli} i
where a, 3, I are positive real constants. B r/ { \I . & lr "'\-\) \I'

In what direction is the wave travelling? (You may use a website like Waolfran Alpha to visnalize this wave)
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Physies 1C: Midtern 2 PROBLEM 3

Rowmbes

You must show your work to receive credit. An answer written down with no work will receive no

credit.
(b): 20 pts
Derive an expression for the magnetic field of this EM wave, B %
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Rombes Physies 1C: Midtern 2 PROBLEM 4

You must show your work to receive credit. An answer written down with no work will receive no
crudit.
Problem 4
25 pts
Consider a pool of liquid in a room full of air (n = 1). A beam of light is emitted from a source i = 0.5 m be-

low the surface of the liguid, and strikes the surface a distance o = 3 m away from the point directly above the
source, The beam is totally internally reflected. What can von say about the index of refraction of the liguid?
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