Physics Challenge Question 15:  Weighing the Sun

Due in class Monday 2/9/2009

[image: image1.wmf]2

Sun

Earth

r

M

M

G

F

g

×

×

=

Determining the mass of the Sun might seem a daunting task, but it is surprisingly easy!  It is most easily done by observing the objects that revolve around the Sun

The Earth revolves around the Sun once every 365 days in a near-perfect circle.  Radar and triangulation measurements have shown that the distance between the Earth and the Sun is roughly 149,600,000 km.

Part 1  (2 points)

What is the speed of the Earth as it revolves around the Sun?

(Hint:  What is the distance traveled by Earth in one year?  Be careful with units of both distance and time!)

Part 2  (3 points)

The force that keeps Earth orbiting the Sun is the Sun’s gravity, which can be written as
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Write down Newton’s Second Law for the Earth orbiting the Sun.

(Assume that the gravity due to the Sun is the only force acting on the Earth.)  (Hint:  What must the resulting force on the Earth be to keep it in a circle?)

What is the mass of the Sun?

(You don’t need to know the mass of the Earth, just the number you found in part 1, as well as constants from your equation sheet.  Again, be careful with units!)
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