Analysis of Orbital Motion:  
The main components of a certain asteroids orbit (asteroid 2008 TC3) around the Sun are shown below including the orbits semi-major axis 
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 and the orbits eccentricity 
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Given that the semi-major axis is 
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. What is the orbital period? What is the distance of closest approach to and furthest departure from the Sun?
Determining orbital period, perihelion and aphelion

We use Kepler’s third law of orbital motion in relation to orbits around the Sun stating that the Square of the orbital period 
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 is equal to the cube of the orbits semi-major axis 
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thus
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measured in Earth years and 
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measured in AU. 

Thus
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- Closest approach (perihelion) 
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can be determined using the formula below
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Where 
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is the semi-latus rectum given by
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So first we find the semi-latus rectum for this specific case
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In which case perihelion can be deduced as
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- Furthest departure (aphelion) 
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can be determined from the formula below
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Putting in values determined earlier
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Determining asteroid mass and Kinetic Energy

We are told that the asteroid has a diameter of 
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Therefore its radius is


[image: image26.wmf]m

R

25

=


Assume that the asteroid represents a spherical body then its volume 
[image: image27.wmf]V

can be determined from the volume of a sphere
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Putting in values
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Given that the density of the asteroid is given as 
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We can calculate the mass 
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of the asteroid as 
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Velocity of the asteroid (wrt) Earth is 
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. Note we should convert this to SI units of length so convert km to m thus
Velocity of asteroid 
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Use the equation to determine Kinetic Energy (KE)
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As one Mega-tonne of TNT represents 4.18 x 1015 J (~4.2 x 1015 J) of energy [2] the KE of this asteroid is equivalent to 
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