Physics 157 Homework 4: due Wed, Oct 16th by 5pm
In this homework set, you’ll get some practice with problems involving radiation. We hope this will
help you develop the following specific skills:







To be able to interpret spectrum graphs, calculating the relative power for different ranges of
wavelengths and deducing the temperature of an object via Wien’s law in the case of a thermal
spectrum.
To predict the power in electromagnetic radiation emitted by an object given its temperature,
area, and emissivity.
To calculate the equilibrium temperature of a radiating object when the ingoing energy is
supplied directly via a power source or absorbed from some external source of radiation. To
correctly take into account emissivity and albedo in these calculations.
To be able to calculate the intensity (power per unit area) of radiation from a spherically
symmetric source given the power of the source and the distance to the source

Part 1: Mastering Physics
Log in to Mastering Physics through Canvas and do Assignment 4.
Part 2: Written questions
Write up solutions and hand in the two questions below to the homework boxes.
Problem 1) The graph below shows an approximation to the spectrum of electromagnetic radiation
from the star Betelgeuse (brightest star in the constellation Orion). This star is known to be a distance
of 643 light years from the Earth (1 light year is the distance light travels in a year). The intensity of
electromagnetic radiation (power per area) from Betelgeuse as measured on Earth is 8 × 10 -11 times
the intensity of electromagnetic radiation from the sun (the solar constant). Using this information,
estimate the radius of Betelgeuse. How many times larger is this than the Sun’s radius? How does this
compare to the distance between the Sun and the earth?

Hint: For part b), don’t forget that some of the absorbed power goes to electrical power!
Extra practice (old midterm and exam questions), not to be handed in:

