[image: image1]The Calculus of Santa’s Sleigh
 SEQ CHAPTER \h \r 1Few people understand how much Santa and his reindeer rely on calculus in order to deliver presents each Christmas.  The following is part of the proficiency test that elves must pass in order to be promoted to the Flight Support Crew.

 SEQ CHAPTER \h \r 11.
While he was taking a test ride in his new sleigh, Santa underestimated its power, and he took a corner too sharply.  As the sleigh tipped to one side, a bag of presents fell out.  If Santa was cruising at an altitude of 3,000 feet, how long did it take for the bag to hit the ground?

 SEQ CHAPTER \h \r 12.
What was the bag’s velocity when it hit the ground?

 SEQ CHAPTER \h \r 1Santa’s new sleigh can really move.  Its horizontal acceleration is given by a = 2t in (ft/sec2).  Note: Heading due south from the North Pole corresponds to positive acceleration, velocity, and position.

3.
If Santa starts from the North Pole heading south with an initial velocity of 20 ft/sec, find an equation for his velocity at any time t.

4.
What will be Santa’s velocity after 60 seconds?

5.
Assuming that the North Pole corresponds to an initial position of zero (s(0) = 0), find an equation that will give his position at any time t.

 SEQ CHAPTER \h \r 16.
If the distance from the North Pole to Washington, DC is 3375 miles, will Santa be able to reach the White House in 400 seconds and beat all the lobbyists.

 SEQ CHAPTER \h \r 17.
Trying to impress Santa, a few elves decide to get together and build a 60 foot tall snowman using two giant snowballs.  What should be the radius of each ball in order to minimize the total surface area of the snowman?  (The surface area of a sphere is 4πr2)[image: image2.emf]
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