1} Charge is spread uniformly over a long, thin, non-conducting eylinder of radius a so that it by o
surfice charge density o, At the particular moment under consideration, the cylinder is rotating arouml ils

symmetry ads with an anguler velocity &, which is slowly decremsing,

Find the mognitude and direction of the magnetic ficdd for points inside
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* 1b) (10 points)  Find the magnicwde and direetion of the clectric field for points inide the cylinder.
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2} My pet fish sits a distance 68 fom the center of an air-bubble of rading B, A pellss of fish-food sits a
distance 45 on the other sld.e af the bubhle (the fish's cye, food pellet and cecter of the bubble are eo-liner),

I iy = 1 and Nygrer = 1

Where will the image of the pellet wppear to be, relative to the fslh’s eye?
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Find the mognitude and direction of the Poynting vector at pomL. Just inside the
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» Lc) (5 points)
cylinders charged surface.
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s 1d} (8 points) Find the rate at which electromagnetic energy is fowing intofout of the empty volume
Just ingide: the cylinder’s charged surface, per unit kength,
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= 2b) (5 paints) Wil thet image be upright o imverted T . .
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® ¢} (5 points)  If the pelle: appears to hewe & height £, (as messured by the fish), what is its actual

height?
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) A space-heater I8 placed at a small height & above a reflective floor, o distance D {large, compared to
k) Feom an oppesing wall, It emits its most intense radiation at a wovelenpth A in the infrared portion of
the electromagnetic spectrum. For the purposes of this problem, sssume thet that radiation [s significantly
coherent.

 Ia) (10 points]

symmetry that greatly simplifies the grometry of one path.
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Write the exact expression for the total phase difference between waves that arthe
al point P as o loclion of y, the beight of point P on the wall, Hint: yoo may be able to exploit a
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« b} (10 pointa)  Suppose b and ¥ are both quite small compared to £, Use o Taylor expansion to
simplily the tokal phose difference.
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+ 3c) {10 points)  In that limit where D ie lurpe, ok whet heights will it be safe to hang a eandle on the
appesing wall?
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