Formulae: (You may not need all of these!)
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g, =8.85x10™"*N?/C

charge on an electron=-1.6 x10™°C
u, =1.26x10°H/m
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Problem 1 (10 points)

A point source of electromagnetic radiation has an average power output of 800W.

a) Calculate the average power received by a surface of area A that is a distance D meters
from the source. Make sure to explain your calculation.

b) Calculate the maximum values of the electric and magnetic fields at a point 3.5m from
the source. Explain.



Problem 2 (15 points)

Two thin lenses of focal lengths f;=30cm and f,=-10cm are separated by 20cm as shown.
An object is placed 15cm to the left of the first lens.

a) Find the position of the final image seen when looking through both lenses. Explain.
b) Find the magnification of the final image. Explain your calculation.

c) Is the final image inverted or upright? Is it a virtual or real image? Explain your
reasoning.



Problem 3 (5 points)

Explain why a fish in a spherical goldfish bowl appears larger than it really is.



Problem 4 (5 points)

In a Jules Verne novel, a piece of ice is shaped to form a magnifying lens to focus
sunlight to start a fire. Is this possible? Explain.



Problem 5 (10 points)

The drawing shows an optical fiber that consists of a core made of flint glass (n=1.667)
surrounded by a cladding made of crown glass (n=1.5). A beam of light enters the fiber
from air at an angle 6, with respect to the normal.

a) What is 0, if the light strikes the core-cladding interface at the critical angle 6.7
Explain.

b) If the cladding has an index of refraction n=1.33, would a ray of light at the 6, angle
leave the fiber, or be reflected internally? Explain you reasoning.



Problem 6 (10 points)

A farsighted person has a near point that is 67cm from her eyes. She wears contact lenses
that are designed to enable her to read a newspaper held at a distance of 25cm from her
eyes. Find the focal length of the contact lenses. If needed, you can assume that her eyes
are 2.5cm in diameter. Explain.



