
Astronomy 110: Survey of Astronomy 
Homework #2 

(Due June 6th, 2005) 
 
1. Kepler’s third law states that the period of a planet’s orbit squared is directly proportional to 

its average distance from the Sun cubed.  In units of years and Astronomical Units (AU), this 

law is represented exactly as the following: 

P2 = R3 

a. Mars orbits the Sun at an average distance of 1.5 AU.  Use Kepler’s third law to 

determine how many years it takes Mars to complete one orbit around the Sun.  (Be 

sure to show all work.) 

b. Pluto orbits the sun every 250 years.  Use Kepler’s third law to determine how far (on 

average) Pluto is from the Sun.  (Be sure to show all work.) 

 

2. The force of attraction between two massive bodies is given by Newton’s universal law of 

gravitation, F=GMm/d2. 

a. How would the force between the Sun and Earth change if you doubled the distance 

between them? 

b. How would the force between the Sun and Earth change if you replaced the Sun with 

a star twice as massive? 

c. Compare the gravitational force between Earth and the Sun to that between Jupiter 

and the Sun.  (Jupiter’s mass is 318 times that of Earth, and its distance from the Sun 

is 5.2 times Earth’s distance.) 

 

3. [Chapter 4, Problem 29] Head-to-Foot Tides.  Like the Earth-Moon system, you and the 

Earth attract each other gravitationally, so you should also be subject to a tidal force resulting 

from the difference between the gravitational attraction felt by your feet and that felt by your 

head (at least when you are standing).  Explain why you can’t feel this tidal force. (Hint: 

Think about Newton’s universal law of gravitation.) 

 

 



4. Every object emits thermal radiation over a wide range of wavelengths, but there is a 

particular wavelength (λmax) at which the emission of energy is the strongest.  This 

wavelength is dependent solely upon the temperature of the object, and is given by Wien’s 

Law: 
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a. The peak wavelength of light emitted by the Sun (λmax) is 500nm, which is why it 

appears yellow to us.  Using Wien’s Law, determine the surface temperature of the 

Sun. 

b. The star Rigel, in the constellation Orion, is much bluer in color than the Sun, 

whereas the star Betelgeuse, also in Orion, is much redder in color.  How do the 

surface temperatures of Rigel and Betelgeuse compare with that of the sun, and how 

do you know?  (Hint: This requires no calculation.) 

c. The temperature of a human being is 98.6°F, or 310 K.  At what wavelength do we 

emit most of our radiation?  In what region of the electromagnetic spectrum (radio, 

microwave, infrared, visible, UV, x-ray, or gamma ray) does this radiation fall?  

(Remember that 1 nm = 10-9 m) 

 

5. The rest wavelength of the hydrogen balmer line transition from level 3 to 2 (also known as 

Hα) is 656.3nm. You observe a star whose Hα line instead appears to be at a wavelength of 

656.2nm.  The Doppler equation tells us that: 
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(c=3x105 km/s). 

Use this to determine the velocity of the observed star.  Is the star moving towards or away 

from us? 

 

6.  [Optional] How long did this homework assignment take you?  Please comment on the 

assignment and the class in general.  For example: Do you feel you are understanding the 

material?  Do you feel that what you are learning will be beneficial to you?  Other comments 

or suggestions? 


