Print Your Name: ___________________________




    Due on May 2nd 
Homework Ten
Practical Astronomy:  Sections 55, 57, 60

Use the information from the chapters above and answer the following questions.  
Please use a pencil and write complete sentences.

1.  Compute the following for 5000 days after Epoch 1990.0.  Use the sections from the book listed above.

(a)  The Heliocentric Longitude of Jupiter (l)
_______________________
(b)  The Heliocentric Longitude of the Earth (L)
_______________________
(c)  The Ecliptic Longitude of Jupiter ()
_______________________

(d)  The Distance from Earth to Jupiter   


Hint:  Use Bodes’ Law and some trigonometry
_______________________

(e)  The Light Time to Jupiter



Hint:  Light travels 1 AU in 8.3 minutes
_______________________
(f)  Apparent Angular Size of Jupiter ()
_______________________
(g)  The Phase of Jupiter (F)



Hint:  F=1 for full and F=0 for new
_______________________
(h) The Apparent Magnitude of Jupiter (m)

Hint:  See Section 60. 
_______________________
2.  What are the four planetary configurations for the inner planets (Mercury and Venus)?

______________________
______________________
______________________
___________________

3.  What planetary configuration is the best for viewing the inner planets in the evening?

_______________________
4.  What planetary configuration corresponds to Venus as the "Morning Star"?

_______________________

5.  What is the phase of Mercury at its greatest western elongation position?  at inferior conjunction?  at superior conjunction?

_______________________
_______________________
_______________________

6.  What are the four planetary configurations for the outer planets?

______________________
______________________
______________________
___________________

7.  What planetary configuration is the best for viewing the outer planets?

_______________________
8.  What planetary configuration corresponds to Neptune having a full disk?

_______________________
9.  What is the phase of Jupiter at opposition?  quadrature?  conjunction?

_______________________
_______________________
_______________________

10.  Using the figures starting on page 399 in Stars and Planets determine when Mars will rise and set on July 1, 2004     

       Give the time in AM/PM format.  Determine whether you should use standard time or daylight saving time.







Rise: ____________________

Set: _____________________

11.  When do you think the best time to view Mars is on this day?

       Give the time in AM/PM format.  

_________________________

F I N D I N G   T H E   A P P R O X I M A T E   P O S T I O N S

O F   T H E   P L A N E T S

An astronomer usually wants to know only the approximate the right ascension and declination of the planets.  The calculations is somewhat complicated for making accurate predictions, but there is a simple way to approximate the coordinates of a planet.  The approximation involves assuming that all of the orbits of the planets lie in the same plane and that the orbits are circular.  One can get a reasonable approximation making these assumptions and can even do the calculations on a calculator, on a spreadsheet or using a short BASIC program.  Refer to section 3, 55, 57, 58 and Table 7 in Practical Astronomy with Your Calculator to solve the following problem.

1.  Using Microsoft Excel, calculate the positions of Mars for the dates indicated in the table on the back of this page.   Your spread sheet should look like the table on the back of this page (see XLS file online).  You will be computing the positions and phases of Mars in 20-day increments for one year.  

Hints:  Most spreadsheet programs allow the user to use ATAN for the arctangent and ASIN for arcsine.  When you take the arctangent in a spreadsheet or on your calculator, you must be sure that your result is in the correct quadrant.  See Figure 10 on page 41.  For our case….

· If sin and cos are both positive then no change is needed when computing .  

· If sin and cos are both negative then you must add 12h to .  

· If sin is negative and cos is positive you must add 24h to .

· If sin is positive and cos is negative you must add 12h to .

One of your spreadsheet calculations will look something like this: 

=ASIN(SIN(E5*PI()/180)*SIN(23.5*PI()/180))*180/PI()

3.  Use your data to plot the position of Mars for one year.  Label your axes and give your graph a title.
4.  From your graph find the constellation(s) through which Mars exhibits retrograde motion.  

Constellation: __________________________
5.  According to your calculations of the phase and distance of Mars, when is the best time to observe Mars?
     Give the date in MM/DD/YYYY format.
_____________________________________

6.  (20 points)  Print and attach your Excel worksheet to this homework assignment.  The Excel file template can be found on the homework link of the course home page.  This is not a team exercise.  
