02-11-26 MTH 263

2 Derivatives of Common Functions
2.1 Inverse Functions
page 50:1, 3,5

2.2 Trigonometric Functions and Their Inverses
page54:1,4,5, 15

2.3 The Exponential and Natural Logarithm Functions
page62:1,5,7,9,13,17,19

Exam 1 - Wednesday - 02/18/26; 1.1-1.6, 2.1-2.3

2.1:5

A

For Exercises 1-8, show that the given function y = f(x) is one-to-one over the given interval, then find

the formulas for the inverse function f~! and its derivative. Use Example 2.2 as a guide, including
putting 1 and its derivative in terms of x.

5. f(x)=1, forall x>0
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Example 2.2

Find the inverse f~1 of the function f(x) = x° then find the derivative of f 1.
Solution: Rewrite y = f(x) = x% as x = £(y) = ¥, so that its inverse function y = f ~}(x) = #/x has deriva-
tive
3,2 which is in terms of y, so putting it in terms of x yields
Y

Sl

dy
dx

B 1 1
- 3[%)2 - 3x2/3

which agrees with the derivative obtained by differentiating y = ¥/x directly.
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2 (x) =

10
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ises 1-16, find the derivative of the given function y = f(x).



5. y = tan"1(x/3)
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2.3

Memorize
In(ab) = Ina + Ind e%.pb = path
a
In(Z) = Ina — Inb o
Ina’® = blna (ea)b _ oob
Inl1 =0 eo =1



Memorize

d sos
a(e)—

X

Q

d

du
—_— u — e
dx (e ) ¢ dx

u

Memorize
domainofInx = allx>0 =
range of Inx = allx =

range of e*

domain of e*

y = €* ifandonlyif x = Iny

e™* = x forallx>0

In(e*) = x forallx

(2.3)

(2.4)
(2.5)

Memorize
d 1
— (Inx) = —
dx X
Memorize
1 du u'
—_—q o s e
dx (nu) u dx u

Memorize
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Your Name  MTH 263 quiz2 write each problem. Calculator OK.

1. Write the formal definition of chl_r)réf(x) = L. £ -'('S My mistake. We will learn this later.

_ g &
2. Let f(x) = (6x* — 5x)*. Find e

3
A5 jq,(oiﬂ,y |y — 5
= (2 x) (1ix )

di'((sin"(’j- x))z) 6L1(3X)

1-9- x2
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4. Llet f(x) = (8x% +2)(x* — 1),

Find f'(l). You can check with your calculator, but
manual calculation required for credit.
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S () x ()16 T 1o Ib @
5. Calculate lim x2+2x+1.

o

V)

| /;1.»\. (%H)f Jl*\i@
Y o 2\59/'

L’d\{
(,0




