1. A spherical mirror is shuwn helnw Its center of curvature is 50 cm. An Db]ﬂcl is plar.ed 30
cm in front of its reflecting surface. : -

A} How far from the mirror surface is the focal point of the mirror?

Draw this in the figure above. (You do not need to be exact in placing this in the
figure above since vou do not have a ruler handy) (5)

B} Sketch in the drawing above the rays needed to determine where the reﬂected
image is located. (12)

C) Is the image inverted or upright, real or imaginary, and larger or smaller than the
object? (you may use your approximate sketch to determine this) (8)
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| 2 ‘A my of hght u'avahng thmugh air hits a material with an index of refraction of 1.4 at an

A} What is the refracted angle of the ray inside the material (8,) ? (5

B) What 1s the angle the beam makes with respect to the normal once it leaves the
material and enters the air again (8,) 7 (5)

C) If the wavelength of light in air is given to be 600 nm, is the wavelength different in
the material and if so, what is it? (7)

D) If the ray is totally reflected back into the maerial at the interface hetween the point
where it leaves the material and enters the air again, what is the initial incident angle
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3. Three lingar polarizing filters are place in the path of an unpo]anzed light beam whose
mtnnsuy is 750 W/m?, The first.one has a polanzauon aligned 30° from the vertical, the second
one has a pﬁlanzannn which is rotated 60° from the vertical and the thm;l one has a polarization
rotated 90° from the first filter.

.

| I I

A) Does light make it through all three filters? If so, what is the d1rectmn of its
polarization at the detector? (3)

B} What #s the intensity of light on the right side of the third filter? (20)




4. 3 Yﬁuar_ein}'oﬁrcarandappmachhlga traffic light. You are driving so fast that the red light
appears green. Use 620 nm as the wavelength of the red light and 540 nm as the wavelength of the
green light. '

A) What is the frequency of the red and the green light? (5)

B) How fast are you approaching the traffic light? (15)

C) According to what was stated in lecture, can you really use the simple equation for the
Doppler effect to describe the color shift induced by your speed calculated in part B} ?

Explain. (5)
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