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PH 316 HW Set 9, Due Thursday November 13, 2008
1. A small coil of approximate radius 22 mm, and some unknown number of turns N is placed in the center of a 200-turn circular coil of radius 17.8 cm. When a ‘True RMS’ current of 35.1 mA was passed through the outer coil, the inner coil registered a max voltage of 330 mV. This was at a frequency of 1000 Hz. When an rms current of 68.1 mA was passed through the outer coil, the inner coil had a voltage peak of 655 mV.

a. What parameter of the inner coil  the ‘search coil’) was determined? Give its value and units.

b. What voltage peak would you predict for the search coil when an rms current of 35.1 mA was sent through the outer coil, not at 1000 Hz but at 1500 Hz.


2. The search coil is placed in the middle of
A rectangular magnet as shown in the sketch.

The coil is quickly pulled out of the field of the





(yank!)
Magnet, and the emf is recorded in Logger Pro

As shown.

Calculate the average magnetic field from the
    800 mV

Magnet at the location of the coil, based on the

Data from this problem and the previous one.
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3. Work out Snell’s law for TM incoming
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B fields are all out of the page
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Start with plane waves of the form





   x = 0

exp(i k(r - i()
.

Write the conditions which must be satisfied for all values of y and z in the boundary defined by the plane x = 0.  Two BC are needed. 

a. Show that for the BC to be satisfied for all times t, the frequencies must all be the same

b. Show that for the BC to be satisfied for all y values that snell’s law must hold.

4. Calculate the reflection coefficient for the TM waves shown above. 

R = reflection coefficient = <Sr>((-x^) / <Si>(<x^>
 

R = { ½  Re<ErxHr*>(<-x^> } / { ½  Re<EixHi*>(<x^> }

{ R will be 0 at a particular (i (Brewster’s angle). You don’t have to show this is so. }
{ We will work out the transmission coefficient for TE waves in class, and this work will be similar.}





