Lab Problems #5

1) The surface gravitational acceleration, g, varys with radius and mass of a planet.  The value of g is given by:

gp = G Mp / R2p

where G = 6.673 x 10-11 m3 kg-1 s-2.

For example, the surface gravity of the Earth is:

gEarth = G MEarth / R2Earth

 = (6.673 x 10-11 m3 kg-1 s-2)(5.97 x 1024 kg)/(6.38 x 106 m)2

 = 9.79 m/s2
Find gp / gEarth for the following planets:  Moon, Mars, Jupiter, Sun (Hint: watch your units = meters, kilograms, secs, values can be found at http://nssdc.gsfc.nasa.gov/planetary/planetfact.html)

2) Newton’s formulation of Kepler’s 3rd law uses gravity and mass such that:

P2 = (4 2 / G(M1+M2)) a3

Knowing the period of the Earth around the Sun and the value of the A.U. in kilometers, what is the mass of the Sun? (Note: MSun+MEarth is just MSun when the mass of the MEarth << MSun)

3) A geosynchronous satellite has a circular orbit around the Earth with a sidereal period of 24H.  What is its distance from the Earth’s surface? Where Newton’s formulation of Kepler’s 3rd law now has M1+M2 = MEarth+Msatellite = MEarth
P2 = (4 2 / GME) a3

