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1.6 Higher Order Derivatives
page45:1,3,7,9
2 Derivatives of Common Functions
2.1 Inverse Functions
page 50:1,3,5

2.2 Trigonometric Functions and Their Inverses
page 54:1,4,5, 15

16:7

7. Find the first five derivatives of f(x) = sinx. Use those to find f1%?(x) and f@*14)(x).
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2.1
Supplied

sin(x)

’sin(x)

To obtain a formula in prime notation for the derivative of an inverse function, notice that
for all x in the domain of an invertible differentiable function f,

= (@) = @ = (Y@ f@=1

by the Chain Rule, and hence:

' 1
(F Y (Fe) = e if Fl()#£0

Two equivalent ways to write this are:

F Yo = ﬁ where ¢ = f(a) and f'(a)#0

and

’ 1 T
Y@ = ey Yf¢ ) #0
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’sin(x)



P d
— (sinx) = cosx —(cscx) = —cscx cotx
M WOV 1%g dx dx

i(cosx) = —sinx i(secx) = secx tanx
dx - dx -

d d
a(tanx) = sec’x a(cotx) = —csc?x
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function || sin"'x | cos™lx | tan~lx cselx seclx cot™lx
domain || [-1,1] | [-1,1] | (—o0,00) x| =1 |x|=1 (—00,00)
range || 15,31 0.1 | (5.3 | 50v0.3) | 05)uEn | 0m

Memorize

1The arc notation arcsin x, arccos x, arctan x, arccsc x, arcsec x, arccot x is often used in place of sin’lx, cos™

-1

tan’lx, csc X, sec’lx, cot’lx, respectively.

Supplied or be able to derive

1
i(sin’lx) = (for |x| < 1) i(csc’lx) = —;
dx Vi—x2 dx lx|VaZ—1

—x x|Vx2—
d 1 il d 1 1
—(cos™"x) = ————— (for|x|<1) —(sec”"x) = ———
dx V1i-x? dx lxlVaZ -1
d 1 d 1 1
Pl A & M= e

(for |x| > 1)

(for |x| >1)

1 1

For the derivative of cos™" x, recall that y = cos™
for —1 < x < 1. Since cosy = x by the definition of y, then ‘% =-siny and

sin2y = lfcoszy =1-x2 = siny = +V1-x2 = V1-a2
since 0 < y < 7 (which means siny must be nonnegative). Thus:

dy 1 1 1

dx 3__; - —siny - _\/1,x2

e

Implicit differentiation
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x is an angle between 0 and 7 radians, defined

1

X,
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2.1
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 ! and its derivative in terms of x.

7. f(x)lez,forallx>0
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7. w=%, (F71) @)= -3
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For Exercises 1-16, find the derivative of the given function y = f(x).

8. y = cos 1(sinx) d) dY

o~ Y = S K My
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(for |x| < 1)



