
 



Physics Unit 4 Exam Prep Spring 2010 

 
11) Given that KE = 1/2mov2 and U = -Gmomr-1 derive the equation for escape velocity. 
Start with KE + U = 0. Solve problems if given G, m, r, or v. 
 
12a) given that Fc = mov2r-1 and Fg = Gmomr-2 derive the equation for a satellite to 
maintain circular orbit. Solve problems if given G, m, r, or v. 
 
12b)  given that v = 2πr/T, where T is orbital period, determine an equation that 
expresses T in terms of r and m. 
 
12c) given that re = 6.4 x 106 m, a satellite is 400 km above the Earth’s surface, and that 
it circles the Earth once every 93 minutes, determine the mass of the Earth in kilograms. 
 
 
13) Given 

Name 
Discovery 

Date Discoverer 

Distance from 
Jupiter (x103 

km) 

Orbital 
Period 
(days) 

Mass 
(1020 

kg) 
Radius 

(km) 

Io (JI) 1610 
Galileo 
Galilei 421.6 1.769138 893.2 1821.6 

Europa (JII) 1610 
Galileo 
Galilei 670.9 3.551181 480 1560.8 

Ganymede 
(JIII) 1610 

Galileo 
Galilei 1070.4 7.154553 1481.9 2631.2 

Callisto (JIV) 1610 
Galileo 
Galilei 1882.7 16.689018 1075.9 2410.3 

 
a) Determine the mass of Jupiter. 

 
 
14) Given an ellipse, determine the eccentricity, Major-axis, the distance between the 
foci. 
 
 
15) Starting with Newton’s Law of Universal Gravitation, derive the Schwarzschild 
Radius equation. Explain the role of the Event Horizon. Compare and contrast Newton’s 
and Einstein’s version of Gravity. 
 
 
 
 
 
 
 
 
 
 




