The Derivative of Sine

Lemma 1 - 
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This is a weird but important geometric proof.
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We’re going to use the Squeeze Theorem/                                      
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          Which says that if f(x)<g(x)<h(x) and…


[image: image4.wmf]xa

lim() and lim(), 
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Hence limg(x) must equal  also.
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Step 1 – The area of the sector of a circle with radius, r, and angle 
[image: image5.wmf]q


is 
[image: image6.wmf]22

sector

 (for degrees) and A (for radians)

3602

Rad

Rad

rr

qq

pp

p

°

=

°

. 

In this case, 
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(this is g(x))

We’ll now ‘squeeze’ this area between 
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Step 2 – The area of 
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Step 3 – 
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So we have: 
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Dividing by sine and flipping the double inequality: 
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and since cosine goes to 1 as x approaches zero, we have 
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Lemma 2/ 
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 'Limit of a product' theorem to get the
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Theorem/ 
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You had to ask about degrees!

Lemma 1 - 
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Step 1 – The area of the sector of a circle with radius, r, and 

angle 
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 is 
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 We’ll now ‘squeeze’ this area between 
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Multiplying both sides by 
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Divide by sine to get: 
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Flip the double inequality to get: 
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Crisscross!

and since cosine goes to 1 as 
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 approaches zero, we have 
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Lemma 2/ 
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Theorem/ 
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*where x is measured in degrees!

Some thoughts… Consider the position function: 
[image: image38.wmf]1

2

1

11

211

21

secsec

dx

()2 where  is in yds and t is in seconds

. Then 1/sec.

dt

Now what if we measured 'x' in terms of 

feet, then 33() and

33

yd

x

ft

yd

ftydft

x

yd

xttxvyd

xxxft

dxdx

v

dtdt

=+==

=×=

==×=


Similarly, if 
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 (Lesson? Be careful when using degrees!)
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