
Name:
Period:
Mr. Z's Physics Class
Due: 4/24/07

Light
To finish up our term of oscillation and waves, we're going to study light. As it turns
out, light is also a sort of wave; instead of wiggling some material around, it wiggles
magnetic and electric fields. For this reason, we call light an electromagnetic wave. Like any wave, light is
produced by oscillation and can cause oscillation: it is produced by an oscillating charge, such as an
electron, and it can cause oscillation in an electron that it hits. The fact that light wiggles fields rather than
any solid object is very useful - if light needed some material "medium" to travel through, it couldn't make
it through the vacuum of space.

Light travels through air (and vacuum) with a speed of v = 3×108 m / s. This speed is sometimes referred to
with the special variable "c."

. 1 How far does a light wave travel in .04 s?

. 2 Red light has a wavelength of about 7×10-7 m. What is its frequency?

. 3 Communication to NASA space exploration missions uses a radio frequency of 2.2×109 Hz. What
wavelength is that?

. 4 a) If a sound wave and a light wave have the same frequncy, which will have a longer wavelength?

b) If one light wave has twice the frequency of another, how do their speeds compare?

c) If a sound wave and a light wave have the same wavelength, which has the longer period?

d) Were you fooled by part b?



. 5 On an earlier homework we used the speed of sound to determine the distance to lightning. We
assumed that the light from it reached us instantly. How long does it really take for light to travel
1600 m (one mile)? Is this close enough to "instantly"?

. 6 When dealing with planetary distance scales, the travel time of light does become significant.

a) The first moon landing mission, Apollo 11, placed several mirrors on the moon from which we can
bounce light waves to measure how long it takes for them to come back to Earth. The moon is
3.84×108 m away. How long does it take for a light pulse to make the round trip from here to the
moon and back?

b) The sun is 1.5×1011 m away from Earth. How long does it take for its light to reach us? Convert
your answer into minutes.

c) The nearest star, Alpha Centauri, is 3.8×1016 m away. How long ago was the light produced that
we see arriving from it now? Convert your answer into years.

d) The Andromeda galaxy is the galaxy nearest to ours: 2.08×1022 m away. How many years into the
past are you looking when you look at it?

Answers:
1) 3×106 m
3) .136 m
5) a-c) Numbers should sum to about 15 d) 2.2×106


