15 minute Print Your Name:______________________________




Date:    May the 4th        .
ASTRONOMY 305 Observational Astronomy

Practice Exam IV – Review
‡ Show your work, use a pencil, use three significant figures, and include units for your answers.

1.   What is orbital radius of Saturn's orbit in AU?

Bode's Law: __________

Table 8 on Page 123: __________

2.   What is orbital period of Saturn in years?

Bode's Law and Kepler's 3rd Law: _______________

Table 8 on Page 123: _______________

3.  The Julian Day for May 4, 2014 is 2456782 and the Julian Day of Epoch 2010.0 is 2455198.

How many days has it been since the epoch?

D = _______________
4.  Compute the following for Saturn on May 4, 2014
(a)  The Heliocentric Longitude of Saturn (l).   Adjust the angle to be between 0° and 360° and use 3 significant figures.  Use the equation for l in Section 55 (page 131).  Note that the value of D is given in page 3 above and that the Epoch 2010 values for Tp and  can be found in Table 8 on page 123.  Important: Here  is not 23.5 degree as it was in previous sections.  It is the heliocentric longitude at the epoch found in table 8.
Tp = _______________________
 = _______________________
l = _______________________
(b)  The Heliocentric Longitude of the Earth (L).   Adjust the angle to be between 0° and 360° and use 6 significant figures.

Note that we use the same equation for l in Section 55 (page 131) but now we simple use L rather than l  for the Earth.
Tp = _______________________
 = _______________________
L = _______________________
 (c)  The Ecliptic Longitude of Saturn ().   Adjust the angle to be between 0° and 360° and use 3 significant figures.  Use the equation for  in Section 55 (page 131).  Important:  Note which equation for  is for outer planets (top equation) and which is for inner planets (bottom equation).
_______________________

(d)  Draw and label the Earth and Saturn on the diagram below.  Clearly label l, L, and  in the diagram below. Use the law of cosines on the equation sheet or Section 57 on page 136 to calculate the Distance from Earth to Saturn ().   Assume that Saturn lies in the ecliptic plane (i.e. = 0 degrees).  Show your work to the right of the diagram below.  Express your answer in astronomical units.‡   
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Earth-Sun Distance in AU’s = R = _______________________
Saturn-Sun Distance in AU’s = r = _______________________
 = _______________________
(f)  Calculate how long it takes light get from Saturn to the Earth on May 4th.
  Express your answer in hours.  Hint:  Use the equations in Section 57 on page 136. ‡
 = _______________________
(g)  Calculate the apparent angular size from Saturn as seen from Earth on May 4th.
  Give units for you answer.  Hint:  Use the equations in Section 57 on page 136. ‡
_______________________
(h)  Calculate the phase of Saturn on May 4th.  Hint:  Use the equations in Section 58 on page 137. ‡
F = _______________________
(i) Calculate the apparent magnitude (m) of Saturn on May 4th.  Hint:  Use the equations in Section 60 on page 140. ‡
Vo = _______________________
 m = _______________________

 (j) Calculate the right ascension and declination of Saturn on May 4th.  Use equations for  and  in Section 55 (page 131).  Important:  Note that  = 23.5 degrees in these equations as it is the obliquity. Use decimal hours and decimal degrees respectively using 3 significant figures.  Show your work.  Check the quadrant for  by plotting  on a star chart.  Assume that Saturn lies in the ecliptic plane ( = 0 degrees).
RA =  = _______________________

DEC=  = _______________________

Constellation _______________________

5.  What is the distance to Venus in astronomical units at superior conjunction, inferior conjunction, and greatest western elongation?   Use Bode’s law and express your answers in astronomical units.‡     Show your work clearly.
SC_______________________

IC_______________________

GWE_______________________

6.  What is the angle between the Sun and Venus at greatest western elongation?‡   

 ____________
How to Study

· Review Homework 9, Homework 10, and the problems on this review sheet.

· Review how to process images with MaximDL.
THE AMAZING EQUATION SHEET

Bode's Law

	Planet
	N

	Mercury
	0

	Venus
	3

	Earth
	6

	Mars
	12

	Asteroids
	24

	Jupiter
	48

	Saturn
	96

	Uranus
	192



Kepler's Third Law
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Law of Cosines: 
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Law of Sines: 
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Distances














Speed of Light


1 AU = 93,000,000 miles









c = 3.00(108 m/s = 8.30 lightminutes/AU

1000 m = 0.6214 miles


1 furlong = 
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1

= 220 yards

Time


1 year = 365.242191 days


1 fortnight = 2 weeks
Examples of Three Significant Figures

0.00345 seconds

6.67 × 10-11 Nm2/kg2

93.0 million miles

9.30 × 107 miles
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