Derivatives of Inverse Trig Functions November 1, 2016

HW: Page 245 #13-28 (all), 29 - 33 (odd) Checkin Tomorrow
Here are three triangles that we will use to help us find

derivatives for invers ‘rr'@sgu?ﬁ;i?ns. e may use them again

later in the year. riangle to
v
&

find cos(sin'lx) in
terms of x
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Since our definition of inverses involves the composition, we can use
the chain rule to help us see the relationship between the derivativegpf
a function and its inverse \//Q

oF
(f og)(x) = f(g(x)) = x \M .
(f o8) (1)1 £ (s(x)) 81x) =1 PP
e\ 2

Solving for g'(x), we get
gl= |
If g(a)=b, then \ ( % ()Q

¢(a)- |

1”(6(&\):‘ £7(b) /
4/00= =50
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To find the derivative of arcsin x, start with
sin(arcsin x)) = x (part of our definition of inverse functions)
Now, differentiate both sides with respect to x

d, . .

—(sin(arcsinx) = x

2, sinC )= x)

d(arcsinx)

cos(arcsinx) 1
dx
d(arcsinx) _ 1
dx cos(arcsin x)

How convenient that we know what cos(arcsin x) is!

d(arcsinx) 1
dx V1-x°
A very similar argument would let us show the following:
d(arccosx) -1
dx T V1 —x2
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To find the derivative of arctan x, we will use the rule for

inverses: g,(x)=% \C(\ﬂ:‘}a nXY
f(g( )) {_"(\(‘):sgcz)(
% ( ’() = GLY'C'*—G“”\ X

Fx

la: O/CMY

d(arctanx) 1
dx sec’(arctanx)

— X4+ |
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For inverse secant, we will need to be careful about the "SIGN"
of one of the terms in the derivative.

d(sec" x) ~ 1 _ \ : ‘
a sec(sec" x)‘tan(sec'1 x) — SEC(C (5 EC )()Tﬁp\) (_SEC— )a
1

=|x| -1 = TrT—

\
%(sax\ [X) J X*= }
X =SEoxTANY
Foun(s €'%) =% &T

HW: Page 245 #13-28 (all), 29 - 33 (odd)
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Guess and check antiderivatives:

3

&) =535

HW: Page 245 #13-28 (all), 29 - 33 (odd)
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