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11 Short Questions {Showing work can get you pasiial credit)

{Circle the Correct Response):

a) If 2.5 milli-loules of energy is is stored in s solenokd of length 12 e, area
6.0 emm? and 408 turns of wive, how rauch current is passing throngh the solencid?
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] Tn 0.3 seconds the maguesic fiold inside o loop of wire decreases from 0327
g (LD T3 the loop of wire has a resistance of L1 Ohms saod carries a curpent
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of 0,10 Amps due to the EME mduced in-the wire, what 15 the area of the toop P
{whose novmal veekor lies along the direction of the changing &3 field}{3 pis) >
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c1 A laser bemn passes from alr 1o glass. What happens to $he frequency of this
light (2 yals
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1} Sheort Luestions [vontinoed }

dd Inowhkich direction is this Magnetio Field peinting for £ids traveling eleciyo-
enatiedie wave?{ D s
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e} In sthe Jameco Electronios catalog. asolar cell is on sale! This solay cel] delivers
aovoltage of 12,18V as a carrent of 0.141A in direct sunlight and s 1 square foot
i osive Abont how much total power does ihe sun put out if veu assume this
solar cell 1s M) percent efficlent”? {Thoe distance from the eagth to the sus is about
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f) Red fight and Green light are sent through a prism asd the greean lighs gets fCelt ‘3*‘” é“
bent more than the red light. Which color of light travels more stowly in the prise? o0
(2 pts.)
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{(Show your work, 12 points each.)

2} One way 1o increase or decrease the size of a light beam is to use

a compiimentary set of ienses, One lens has a focal length of f=30cm
and the other fens has a focal length of f=-7.5 cn. As shown in the
figure below, a beam is incident from the left and emerges to the right
4 times smaller that when it started. What is x, the distance between

the 2 ienses you need to produce thig?
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Now suppose f move the diverging lens to a position 20cm from the ﬁ
converging lens, and place an object 10 cm to the left of the converging $ocat
lens. V\%hﬂm is the final image? Is it real or virtual?




3) Refraction {15 points) The prism shown in the figure below has an index of refraction of 1.55.
Light is incident at an angle of 20.0 degrees. Determine the angle 0 at which the light emerges.
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The index of refraction in the crystal changes for different wavelengths of light.
For which colors is there total internal reflection at the '\’ surface. (5 pts.)
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4) Polarization (15 points) (Show your work!)

Initially unpolarized light is incident upon 2 polarizers. These polarizers have their transmission
axes {}HEHIGCI at O degrees relative to each other. If the incident light has an intensity of

I=15.0 W/m? Ligh
(light is moving 10 the right) What is the intensity of the rransmitted light?
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Now, a third sheet is inserted between the 1st and 2nd sheet at an angle of 25 degrees relative to
the first sheet.(Endicate on the figure the direction of the transmitted Electric Field, if any. (2 pts.)}
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