Astrophysics
	9.5 A.U.
	1. Saturn is 1.427x109 km from the sun, what is that in A.U.s?

	5.9x109 km
	2. How many kilometers in 39.44 A.U.s?

	162000 “
	3. How may arc seconds in 45o?

	0.0422o
	4. 152 arc seconds is how many degrees?

	41.7 pc
	5 The star Ceteus Naue has a parallax angle of .024 arc seconds, what is its distance in parsecs?

	.0022”
	6. What is the parallax angle of the star Cepheus Firmea that is 450 pc away?

	3.24x1014 km
	7. The planet Imadork is 34.2 light years from us, what is this distance in kilometers?

	1.6x10-5 ly

8.3 light minutes
	8. How many light years are we from the sun?  What is this in light minutes?

	20.6 km
	8.1 What is the Schwarzschild radius of a black hole with a mass of 7.0 solar masses?  (1 solar mass is 1.99x1030 kg)

	5.73x1031 kg
28.8 solar masses
	8.2 If a black hole has a Schwarzschild radius of 85 km, what is its mass?  How many solar masses is that?  (1 solar mass is 1.99x1030 kg)

	4.00 Hz

Sharp

444 Hz
	9. A very strong concertmaster is playing 440.00 Hz at the top of an 4.50 m tall tower on a neutron star where the “g” is 1.816 x 1014 N/kg.  We are at the bottom also playing 440.00 Hz. What is the beat frequency we hear?  Do we hear the player on the top of the tower as sharp or flat?  What frequency do we observe?

	4.13 x 1013 N/kg

Higher
	10. If we are living on a neutron star, and we tune the local station “Neutrock 91.7 (MHz = x106 Hz) in at 90.2 on our FM Dial.  We know that we are at a different elevation by 35.6 m.  What is the “g” here?  Are we higher or lower than the broadcast antenna of “Neutrock”

	170 kHz
	11. A radio source near a very large black hole is exactly 1.0 AU nearer the black hole than we are.  We receive a 152.2 kHz signal from them, approximately what frequency are they transmitting if the gravitational field strength in this region is 58500 N/kg

	20.75 nm

436 nm

394 nm
	12. The Mounds galaxy is receding from us at 15,000 km/s.  What is the change in wavelength of a 415 nm spectral line?  What is the wavelength we measure?  If the Mounds were approaching us, what wavelength would we measure? 

	4000 km/s
	13. The Three Musketeers galaxy has a 525 nm line that comes in at 532 nm.  What is its recession velocity?

	718 nm
	14. The galaxy My Way is receding at 850 km/s.  At what wavelength does the 716 nm spectral line come in?

	259 km/s
	15. The galaxy Androgynous is 5.18 Mpc away.  What is its recession velocity?  (Use H = 50 km/s/Mpc)  

	230.4 Mpc

751x106 Ly

544 nm
	16. The spiral galaxy Synonymous has a recession velocity of 11,520 km/s.  What distance is it from us in Mpc and light years?  At what wavelength does a 524 nm spectral line come in? (Use H = 50 km/s/Mpc)

	221x106 Ly
	17. Light from the Maytag galaxy shows a redshift in the 627.0 nm spectral line to 634.1 nm.  How many light years away is it?  (Use H = 50 km/s/Mpc)


