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1. Mars orbits the Sun at an average distance of 2.28 × 10!! m and has a radius of 
3.39 × 10" m. The Sun has a luminosity of 3.828 × 10#" W. How much solar 
energy falls on the surface of Mars each second? Ignore any effects of Mars’ thin 
atmosphere.  (Answer: 2.2 × 10!"	W) 

 
 
 
 
 
 
2. Suppose that at some time in the very recent past all the hydrogen and helium in 

the universe had been instantly fused into iron in stars, and the released energy 
thermalized into black body radiation.  
Consider: baryon density 𝜌$ = 4.2 × 10%&!gcm&, about 75% hydrogen (=1 
baryon) by mass and 25% helium (=4 baryons) by mass. 
Note that the binding energy per nucleon of 𝐹𝑒#"

'"  is 8.8 MeV and that of 𝐻𝑒#
(  is 

7.1 MeV.)        
(Answers a) 4.40 k b) 0.00065841 m) 

 
c) What is the current temperature of this black body radiation? (2 points) 
d) Determine what wavelength the blackbody spectrum would peak at. What region 

of the electromagnetic spectrum would this be in? (1 point) 
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