Problem 1.

A 55 kW radio station broadcasts radio waves isotropically (which means with the same
strength in all directions).

a) What is the intensity of the radio waves a distance of 2.5 kin away from the source?
b) What is the maximum electric field strength duc to these waves at that location?

c) What is the maximum magnetic field strength due to these waves at that location?
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Problem 2. [ _

A réctangular coil of wire, of 5 cm in height @ ' T
and 8 cm in width, consisting of 7 turns, @ (’9 U Cem
is moved with a constant speed of 40 cm/s @ €Y, @ i b

to the left as shown. It moves from a region ¢
of no magnetic field into a region of constant, @ @ /
uniform magnetic field of strength 0.4 T; the &) @ {
direction of the field is into the page. —etrmm oo

a) What is the direction (clockwise or counterclockwise) of the induced current in the
coil as it enters the magnetic field?

b) What is the direction of the force induced on the coil due to this induced current?

¢) What is the flux (magnitude and direction) through the coil when it is completely in
the magnetic field?

d) If the wire has a resistivity of 1.72 x 1078 Q- m and a cross-sectional area of 1.0 mm?,
what is the magnitude of the current induced in the coil as it moves into the field?

e) How much heat per unit time is generated in the wire?
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Problem 2.

A doctor examines a mole using a 15.0 cm focal length magnifying glass (convex lens)
which she holds 13.5 cm from the mole.

a) Where is the image? (indicate if it is on the object side or the opposite side of the
lens, and how far it is from the lens).

b) If the mole has a diameter of 5.00 mm, how big is the image?
c) Is the image inverted or right-side-up?

d) Is the image real or virtual?

e) She now holds the magnifying glass further from the mole, in such a way that she sees

a real, inverted image that is 5.00 mm in diameter (same size as the actual mole). What
distance is the lens from the mole now?
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Problem 4.

a) In an electromagnetic wave, what is oscillating?
b) Which kind of simple lens, diverging or converging, is commonly used to correct myopia
(near-sightedness)?

c) Unpol&irlzod light passes through two sheets of polarwng, material whose-transmission™
axes maké an angle of 60° degl ces with (,q.,eh other. If th}/ intensity of the light after the first &
polarlz'er is 20 W/m?/what is the intersity after the second polarizer?/

d) Blue light in a vacuum has a wavelength of 480 nanometers. Diamond has an index
of refraction of 2.4. What is the speed of blue light in diamond? What is the wavelength in
diamond? Does the frequency change?
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