
ISC2937: Scientific and Social Dimensions of Climate Change Due September 9, 2020

Problem Set 2

1. Consider two stars that have spectra shown in Figure 1. Based just on the information provided in this
plot, what are the colors and radiating temperatures of the stars? (The gray shading shows the range of
wavelengths that human eye can see.)

Figure 1: Emissions spectra of two hypothetical stars.

2. How much total energy (in watts) is the Sun radiating? It is a 6000-K blackbody with a radius of 700,000
km.

3. The flame of a apple-scented candle has a reddish color and the flame of a burner in a chemistry lab has
a bluish color. Which flame has a higher temperature?

4. How much power per unit surface area is the Sun radiating?

5. Imagine that the Sun had a radius twice as large as it presently does, but emitted the same total amount
of energy. What temperature would the Sun have to be?

6. Your bank account has the same balance on April 1 as it did on March 1. Your friend suggests that this
means that you did not deposit or withdraw any money for the entire month. Is that correct? Explain
why or why not.

7. Microwave ovens are able to deliver more energy to food during cooking than conventional ovens, so
microwave ovens can cook food faster. For the following, imagine you are cooking a turkey in a conventional
oven at 325 ◦F (to answer parts b and c, you have to know that the energy from a photon is absorbed by
an object over a layer about one wavelength thick):

(a) What would you have to do in order to increase the amount of power being delivered to the turkey
with the conventional oven?

(b) Would this cook the turkey faster? Why do we not cook turkeys that way?

(c) Why are microwave ovens able to deliver so much energy to food, while conventional ovens cannot?
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