3-3 START UP

1. Use your calculator to evaluate the limits below:

(@) lim Sne assuming x is in radians . Sihy
z—0 I ' m = l
X
X0
. sinz . .
(b) lim —— assuming z is in degrees i~ Siny ) 0 0,7-‘-,5
- [ J
X0 X
© lim cosz — 1 assuming x is in radians ,im CoSX -1

X=2p X

2. You are going to establish the derivative of f(x) = sinz.

(a) Start by applying the definition of the derivative to f(x) = sinx. (The definition with the limit and the
little h.)

lim 5™ (X3h) -SinXx
h—?o h

(b) Thereis a trig identity: sin(a+b) = sin a cos b+sin b cos a. Use this identity to rewrite the term sin(z+h).
lim Sk Cosh +sinh cosx - Sinx
h=o h

(c) Collect the terms with sin x together and any terms with cos z. Once you have done this, see if you can
use the limits from part 1 to evaluate the limit and find the derivative of sin .
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= Smh lim Co5h=V ]y (Coo% | 5___—'"‘\
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 (swd) (o) Fleosx) (8) = cosx
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3. Does it matter whether you use degrees or radians to find the derivative of f(x) = sin?

M. See bdlow arnw

The 1 would be DDI?HS

4. For f(z) = sinz, sketch f(z) and f’(x) on the same axes and check the “reasonableness” of your answer.

IS 3‘5"‘”
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Whoet W=y has a horizontal ’l“"’dr“t y l’:&oﬁ\! is aero.

5. Use the fact that you know the derivative of y = sin« to find the derivative of y = cscz.

< (S = A

Siny,

Apply Quehent Rule:

I (8nx)e 0 = 1 GoSX _ = CoSX -GN )
41 5,,\7-,( St X Siny SR

= - Cobx CSex
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