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You may use one sheet of notes. You may not use books or 
additional notes. 

 

 

 

 

 

 

 

 

Planet Period
(yr) 

Semi-major 
axis (AU) 

Eccentricity

Mercury 0.241 0.387 0.206 
Venus 0.615 0.723 0.007 
Earth 1.000 1.000 0.017 
Mars 1.881 1.523 0.093 
Jupiter 11.86 5.202 0.049 
Saturn 29.46 9.539 0.056 

 

Name  

PID 

1 / 9

2 / 4

3 / 5

4 / 6

Total / 24
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1. Write brief answers using a few complete sentences. 

a. (3 pts.) On Venus, you are a year old before you are a day old. Explain how that is 
possible.  

b. (3 pts.) What did Newton learn about Kepler’s 3rd law that Kepler did not know? 

c. Pretend that Galileo saw three stars near Jupiter on 7 January, 1610 rather than three 
moons. Galileo’s description from Siderius Nunciaus is below. Redraw what he saw 
on 7 Jan. (1 pt.) On the same picture, draw what he would have seen on 8 January. 
(2 pts.) In one or two sentences, point out and explain the differences and similarities 
between the real drawing and our hypothetical one. 

 
2. The right ascension of the star 51 Pegasi is 23hr, and its declination is 21°. (1 pt.) On what 

date is it on the meridian at midnight? (3 pts.) Draw a model to show how you found the date. 

3.  (5 pts.) The Galilean moons Io, Europa, Ganymede, and Callisto orbit Jupiter. Draw an idea 
map to show what observations and equation(s) are needed to measure the mass of Jupiter. 

4. The earth was closest to the sun on Jan 2 this year. 

a. (3 pts.) Find the distance between the earth and sun on Jan 2, when the distance is the 
closest. You may express your answer in AU.  

b. On average, the sun moves 360°/(365.24day)=0.98565°/day with respect to the stars. 
(3 pts.) Explain why the sun moves faster and slower at different times of the year.  

c. (3 pts. extra credit) How much does the sun move with respect to the stars on Jan 2nd 
compared with that on July 2nd? 






