Section 5.8 (p.505) #53
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Mr R had to do this one for “homework”. Here’s how he solved it!

(1) Let “s” be the arc length as the shadow moves around the circle.  
[image: image3.wmf]sR

q

=

, using radians.

We’re trying to find how fast the shadow is ‘walking’, so we’ll use 
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(2) If x is the distance from the walker to the center of the circle, then  
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So the plan is to find a relationship between 
[image: image6.wmf] and 

x

q

 to relate 
[image: image7.wmf]dx

dt

 to 
[image: image8.wmf]d

dt

q

.
I saw the right triangle with ‘x’ so we’ll use: 
[image: image9.wmf]tan

x

R

A

=

.

But central angle ‘
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’ is not part of that right triangle! Hmm…

Now for a lot of geometry. 

(i) First, notice that 
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 is an inscribed angle and therefore ½ of central angle 
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(ii) Second, notice (inscribed angle again)
[image: image14.wmf]1

24

(90)45

ABradians

p

Ð+Ð=°=°=

.

So 
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 and therefore 
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Back to calculus… Take the derivative w.r.t. time, t, of both sides of the equation:
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= -5 ft/sec but what about sec2 A ???  Use our ‘right-triangle trick’ with 
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 Use the Pythagorean Theorem to get the hypotenuse. 
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 Since cos A = adj/hyp, 
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and 
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 From above we also have: 
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. Now substitute…
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 and now use 
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