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Section 10-2
1. IB Assessment Statements for Topic 10.2, Gravitational Field, Potential and Energy
2. Essential Idea:  Similar approaches can be taken in analysing electrical and gravitational potential problems.
3. Nature Of Science:  Communication of scientific explanations: The ability to apply field theory to the unobservable (charges) and the massively scaled (motion of satellites) required scientists to develop new ways to investigate, analyse and report findings to a general public used to scientific discoveries based on tangible and discernible evidence.
4. Understandings:
a. Potential and potential energy 
b. Potential gradient 
c. Potential difference 
d. Escape speed 
e. Orbital motion, orbital speed and orbital energy 
f. Forces and inverse-square law behavior
5. Applications And Skills:
a. Determining the potential energy of a point mass and the potential energy of a point charge 
b. Solving problems involving potential energy 
c. Determining the potential inside a charged sphere 
d. Solving problems involving the speed required for an object to go into orbit around a planet and for an object to escape the gravitational field of a planet 
e. Solving problems involving orbital energy of charged particles in circular orbital motion and masses in circular orbital motion 
f. Solving problems involving forces on charges and masses in radial and uniform fields
6. Guidance:
a. Orbital motion of a satellite around a planet is restricted to a consideration of circular orbits (links to 6.1 and 6.2) 
b. Both uniform and radial fields need to be considered 
c. Students should recognize that lines of force can be two-dimensional representations of three-dimensional fields 
d. Students should assume that the electric field everywhere between parallel plates is uniform with edge effects occurring beyond the limits of the plates.
7. Data Booklet Reference:
	
	

	
	

	
	

	
	


a. .
b. 
c. 
8. Utilization:
a. The global positioning system depends on complete understanding of satellite motion 
b. Geostationary/polar satellites 
c. The acceleration of charged particles in particle accelerators and in many medical imaging devices depends on the presence of electric fields (see Physics option sub-topic
9. Aims:
a. Aim 2: Newton’s law of gravitation and Coulomb’s law form part of the structure known as “classical physics”. This body of knowledge has provided the methods and tools of analysis up to the advent of the theory of relativity and the quantum theory 
b. • Aim 4: the theories of gravitation and electrostatic interactions allows for a great synthesis in the description of a large number of phenomena
10. Read section 10-2 in your textbook.
11. Answer the following questions:
a. What is the equation for the kinetic energy of a satellite in terms of the gravitational constant (G)?   		
b. What is the equation for the potential energy of a satellite in terms of the gravitational constant (G)?   		
c. What does the negative sign in this equation indicate?   		
d. Given a gravitational constant of  , if you and the person next to you each have a mass of 70kg and you are sitting a third of a meter apart, what is the energy of attraction between you?    	
e. Give the long and 2 short equations of the total energy of a satellite.    		
f. What are the possible paths for an object launched from the surface of the earth with some speed?
1)     	
2)     	
3)     	
4)     	
g. Give an equation for a satellite’s velocity given a distance r from the body it is orbiting.    		
h. If the mass of a satellite is doubled, what is the change in its orbiting speed?    		
i. Explain why a satellite moves to a lower orbit when it encounters frictional forces due to the atmosphere.    		
j. Explain why (and how) this move to a lower orbit will cause the satellite to increase its velocity rather than decrease.    					
k. Define escape velocity, Vesc.    		
l. Give the equation for escape velocity.      	
m. Is escape velocity dependent on the mass that is escaping?    	
n. For an escape from planet earth (sounds like a B-movie title) where the acceleration due to gravity is     	, the escape velocity can be rewritten as   	
o. What is the escape velocity in m/s required from just the earth’s gravitational pull?    	
p. In reality, what other factors are involved with escape from the earth?    		
q. Nothing that we know of can go faster than the speed of light.  What is it called when a star is so massive (large R) that the required escape velocity is faster than the speed of light?    		
r. What is the name for a radius that requires an escape velocity is faster than the speed of light?    		
s. What is the meaning of the term 'weightless'?      		
t. Explain the geometric significance of the inverse square law as it applies to gravitational and electrical fields.    		
u. Name another point of significance of the inverse square law as it applies to gravitational and electrical fields.    		
12. Answers may be typed or neatly printed.  Drawings may be freehand, but try to make use of the ‘Shapes’ or ‘Insert Clipart” functions of MS Word.  If you submit this assignment electronically, the filename must be in the following format, “LastnameFirstinitialPerXReadActX-X”.
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