
Problem 1. The figure below shows a light ray incident on a spherical mirror.
The mirror has its center on the optical axis.

a) Continue the path of the light ray. Explain. (2p)
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Problem 2. A photographer uses a thin symmetrical spherical lens (f -number
= 8) with a nominal focal length of 800 mm to make images of

stars on standard 36 × 24 mm film. The index of refraction of the lens is given as
n(λ) = A+B/λ2 with A = 1.466 and B = 4.153 · 10−15 m2.
a) For the first exposures, he is using a filter that only transmits the hydrogen

alpha line at 653.6 nm. Theoretically, what would be the smallest possible images
of the stars on the film? Explain. (1p)

Lösning :

b) In practice, the images turn out to be larger. What causes this? How would
you proceed to calculate the expected size of the star images? (I am not asking to
do the calculation.) (1p)

Lösning :

c) For later exposures, the photographer looks at the full visible spectrum. He
uses a diaphragm to achieve better resolution. What is the smallest possible size of
the stars on the film? (1p)

Lösning :
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Problem 3. Suppose you want to design a quarter-wave plate using calcite which
has no = 1.6584 and ne = 1.4864.

a) How should the optic axis be aligned? Explain. (1p)

Lösning : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b) How thick should the plate be for use with light with wavelength 550 nm? (1p)

Lösning :

c) If you want to use the plate to produce circularly polarized light from linearly
polarized light, explain how the linear polarization should be oriented. (1p)

Lösning :
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Problem 4. A 632 nm laser ray travels through a fishtank with water to a screen
behind the tank. A 600 lines/mm grating is mounted inside the tank,

on the front window. The tank is 40 cm wide, the laser beam is normal to the
windows. The distance between the tank and the screen is 60 cm.
a) Where does one see the first-order diffraction spots on the screen? (2p)

Lösning :

b) How does the calculation change when the grating is on the outside of the
tank? (1p)

Lösning :
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