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5. (30 pts.) A comet is approaching the Sun as shown in the figure. When it is very far
away-where the gravitational force and potential energy can be neglected-the object
moves with a velocity of 12,000 mls in a straight line. By straight-line extrapolation, the
closest this line would come to the sun is 4 X 1011 m. Of course, the comet doesn't
continue in a straight line. Instead, it bends around the Sun in a path as shown. Your
goal will be to find the speed of the comet when it is a distance of 1x 1011m away from
the sun. The mass of the sun is M, = 1.99 X 1030 kg.

a. (10 pts.) What fundamental physics principle (or principles) will you use to solve
this problem? Justify your answer briefly but clearly.

b. (20 pts.) What is the speed of the comet when it is 1x lOHm from the sun?
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b. (20 pts.) What is the speed of the comet when it is 1x 101lmfrom the sun?
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