Math 300
Assignment #1

Due: September 27, 2006

Please answer the following questions as completely as you can.  Show your work.  Questions 1 -4 are worth 6 marks, question 5 is worth 10.

1. Use either Maple or our Flash graphing program to investigate the shape of the polar  function 
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.  What is different when n is odd or even?  Explain why this happens. 

2. Graph and find the intersection of the curve 
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.  You may use a graphing program to plot these but you may not use Maple or other computer system (including calculator) to find the intersection point.  Just use trig identities and brain-power!

3. Sketch the graph of 
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 and derive an expression for dy/dx for any point along the curve.  Find the location of the highest and lowest points on the curve and express these in Cartesian (x,y) form.

4. What is the area of the curve:

a. 
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5. Your cousin, legendary for his things that don't work, lends you his motor boat for an afternoon of fishing!  You are 1000 m from shore when you hear the call for supper.  You are happily surprised when the motor actually starts but soon discover that the rudder is hopelessly jammed and the boat will only travel in a path that, with your vast mathematical knowledge, you recognize as 
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where r is in meters.  The boat can travel with a steady speed of 8 km/s.
a. draw the path your boat takes

b. calculate how long it takes to reach shore

c. indicate the point at which you reach land and how far away from the dock you are when you reach shore
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