SecHons 3.8, 3.9  Derivatives ol

Tawvers wunctions
Learning Goals
Learning Goal Homework Problems
3.8.1 Understand how the derivatives of a function and its inverse 1-10, 101, 105-114.

behave graphically. Use Theorem 3 to compute the derivative of an
inverse function, or to compute the derivative of the inverse function
at a given point x = f(a).

3.8.2 Know the formulas for the derivatives of logarithmic and 11-40, 55-88, 95, 96,
exponential functions of any base. Use these formulas to compute 98, 100.

derivatives of related functions.

3.8.3 Use logarithmic differentiation to compute derivatives. 41-54, 89-100.
Recognize when this technique is helpful, and when it is necessary.

3.8.4 Answer conceptual questions involving inverse functions and 9, 10, 104.
logarithms.

Learning Goal Homework Problems
3.9.1 Compute angles in a right triangle using inverse trigonometric 47-49.

functions.

3.9.2 Use special values or information about the graphs of the six 1-20, 51-54.

basic trigonometric functions to compute special values or limits of
their inverses.

3.9.3 Use trigonometric identities and the methods of §3.8 to find 55-58.
formulas for the derivatives of the six basic trigonometric functions.

3.9.4 Know the derivatives of the six basic trigonometric functions 21-46.
and use them to compute related derivatives.

3.9.5 Answer conceptual questions involving the inverse 49-54, 59, 60, 63-70.
trigonometric functions and their derivatives.
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method to &:IW\PUJ'Q_ dervatives

Logorithmme  Differentiation:
for  funchoat 'u\volv'm\? mang factort or  exponenX , or

wrth base  and acponents  both de‘PencL'mg on % .
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nethec an n.xPor\o.c\Ho.l (bage depends on x )
power  ( exponent dependt on x). S we

noc o
cannot  use any of the basic rules.
With lodarH'lr\ ane dLFFeraw\"\a.\%on-.
-~ x'x
v )Sl:eplz'fa.lce,ln

ln(a) = "\(_Xx) : .
nlg) = xln(x) Step 2: Somplify

Ly’ = 1 e | -

3 3 n(x) + x n n(x) +1 28]@3 solve -G”. 81

vd' z 3((ﬂ(x)“") 2 Step G reploce 4
g4's X (ln(x)+)

Remark: e ctould alte wte ?raPexHo.o of legs 4o wrike
= exln()c) and we the drain rule.
Examples:  compute dhe denvatives of the fellowing  Lunchons
u.c;nﬂ (oaon'i'hcm'sc, dL(.'.Germ\Ho.Hou.
I 2
| = (3x- 2 _ 1) Vx-3
) ( ) ) d (eH )4
sin-'(3x) -1
3 = (- 5% §) ¢ = X&)
) y= (-5%) B



|> 8 = (3)6."\)&
di(lnls) - la ((3x-)™) - la(3en)

g/ = ] 3 _ In(3x) 3
gd 7 lT?c'n(ax Do Bl A% B

ol ) < (e (5

[n ( th_‘)ﬁ@) = Bla(x*1) + % In(x-3) = & ln (x+1)

(et )

=
P
e
—’
)

I _ Jex PR _ 4k
x2- A(x-3) xH

- 34 A
i 8( x’: +o‘l(‘x-3)- x-H)

|-
(o
'

. Lx*-u)"m( ¥x o uh
(et ) -1 A(x-3) xH )
in-' (3%
3) y (u )
4 ln 3 ln((l-s % il MU "(ax) ln()-5x)
*x l_ ' In(1-6x) + S (3%) _ 3hh(I-5x)  Bsin' (3x)
g J \/"‘qk" I~ Sx Vi-Tax2 \- 5%
I Y 3In(I-Sx)  SsiaT' (2x)
v Vi-ax2 \- 5%

- x)"" (3 7 Bla(1-5x) _ Ssn' (3x)
Vi-qx2 1- 5%




b) g = X
ot ()

["(J) = ln( X)) \ o la(x) + ln(c.sc,"oc)) - 2n (ot (3x))
di(' Cot(Ix)?

l_ ] - l_ 1 ' + ,L" C.S&(_’h()"
Y J X I=IVxE cse!(x) oot(de)
/. | [ 14 cee ()t
8‘3(7‘ Tt
IxIVxLi cse!(x) oot(e)
_ | xee (%) ( 1 I | 14 cse ()t
cot ()2 X I<IVxE1 cse' (%) oot )




