Jan. 16 Math 2254H sec 015H Spring 2015

Section 6.6: Inverse Trigonometric Functions
Recall that the inverse sine function is defined by

sin"'(x)=y ifandonlyif x=siny and —ggygg

<x<

NN
Nl

sin"'(sinx) =x for —

sin<sin*1x>:x for —1<x<1
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Arccosine

Similarly

cos‘1(x):y ifandonlyif x=cosy and 0<y<mn

cos '(cosx)=x for 0<x<m

cos(cos‘1x):x for —1<x<1
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Arctangent

™

tan~'(x) =y ifandonlyif x=tany and —g<y<2

1 T ™
—x f . L
tan”'(tanx) = x for 5 <X<3

tan(tan*1x>:x for —oo<Xx< oo

. _ T . _ i
lim tan"'x==, and Im tan"'x=—-=
X—00 2 X——00 2
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Other Inverse Trig Functions (defined ala Stewart)’

y=csc 'x « x=cscyandye(0,7/2]U(x,37/2], |x| > 1

1

y=sec 'Xx < x=secyandyec|[0,7/2)U][r,37/2), |x| >1

y=cot'x « x=cotyand0<y<m, —0o<X<o0

Unfortunately, different authors may define the range of the inverse secant
and cosecant differently. We’ll just have to accept this fact. The symbol €
means "is an element of.”
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Derivatives of Inverse Trig Functions

—sin” ' x = ,
a V1—x2
—tan"'x = 1

d 14 x2’
—sec 'x= !
d xvVx2 -1’

d _q 1
acos x_—m
d _q 1
acot X__1+x2
d _q 1
—CSC™ ' X = —

dx xvVx2 —1
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Evaluate each derivative

(@) itan—1(3x3) < (9

ax 14+ (3y)"
] 4y
|+ qx*

d. 1

atan X71+x2
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i sec
ax

—1

X =

X

X% —1
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Integration Formulas:

/\/1Cb(72:sin‘1x+0 /ﬁ);z:tanqx%—c
— X
du . _q[u

du 1, /U
/M_atan (5>+C a>o0
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adu

Derive the Formula for [

V@7
/ ax  _ sin“'x+ C follows from a sin~'x = !
V1—x2 dx RiEa

For a > 0 and —a < x < a, evaluate

ax 3 dx g - S—
/m m) o\ = ()
.+ dx
by w: % des
J o v
S—X/_ - \(‘ —_— - Qm (A.f C

= on (B)+ C
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Evaluate each integral 3

X
(a) /mdx *ry 0go™n

X W= X
: | A— dx b e xOx
* - ()" :
. L _,A_(L—— - L og "(  (
- 1 Il RS v " b\)

< j_z%\h“(xt)'f‘ C

/\/% = sin”" (%) +C
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Conf\ek M\‘ QT‘JM

]
= d.
) /X2+2X+2 X X1+ZX+~L__(>(1+2)¢ ¥\ )\
: dx : (x+\)1 £\
\((x-ﬂ)"ﬂ L s x|
diez dx
[
Wt
s blet( s ESOGr)+ C
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Comparison of Similar (yet different) Integrals

adx
iz

Evaluate

2x dx
V1 —x?

Evaluate

= - S‘(;héo\

= S g +(

U\:\-X‘L duw= -2xdx
y
ql
- - -
= tC ° Wa +C

i 4+ C
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Recap of Sections 6.2*—6.6

New Differentiation Rules:

Sinx = 1
Sy = 5157
Slogau = (In%)u’
Isinlu = \/?57
gantu = o

d -1
sec 'u =
dx uy/ u?—1

_ u du
= e’ &

= (na)a’ %
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Examples

-\

d —1 - -\ R
(a) ax exp(cot™" x) = exp (Co\ 'xs L+ X

- ey\‘) (Cb;"x)

|+ "

d .. ‘ A
(b) E(Z +logyr) = Q Il * Clal
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New Integration Rules

J% = Inju+C, [e'du = e+ C
fatdu = & +C,
[ = sin'(Y)+C
\/ﬂ - (a)+ )
fazt-j:u2 = %tan71 (g) + C’
[ = Lsec |4+ C

For the second formula, we assume a > 0 and a # 1. For the last
three, we assume a > 0.
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