Jan. 15 Math 2254H sec 015H Spring 2015

Section 6.6: Inverse Trigonometric Functions
Recall that the inverse sine function is defined by
. . . . ™ ™
sinT'(x)=y ifandonlyif x=siny and —EgygE

s;v('(x) = arcsin (x)

<x<

NN
Nl

sin"'(sinx) =x for —

sin<sin*1x>:x for —1<x<1
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sin"'(x) = y if and only if x = siny and —

3<y<3
Evaluate if possible (Tl" |
1 S“"(.G. S\Vl — )=
(a) sin~! (2> U b) ¢
4 omd T ¢ s < .E
1~ 6 z
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sin"'(x) =y ifandonlyif x =sinyand —Z<y<1Z
Evaluate if possible

©) sinT'(2) s (Jefiard e @wmO £
fir o O
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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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cos '(x)=yifandonlyif x=cosyand0<y <~
Evaluate if possible

(a) cos™' (?) - T

G
3T I
$>]ﬂ (€3 Cos (:_Z;_ ) - Fi
(b) —1 < 1 ) 4}15: é
cos ' [—— ) = on
v2 ! 0 T ¢
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cos '(x)=yifandonlyif x=cosyand0<y <~
Evaluate if possible

(c) cos™ (—4) '.Dacsr\'"\ exst
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Arctangent

tan~'(x) =y ifandonlyif x=tany and — g <y< g
-1 _ T T
tan™'(tanx) = x for 5 <X<3

tan(tan‘1x):x for —oo< X< oo

() January 14, 2015 7160



tan"'(x) =y ifandonly if x=tany and — % <y <2
Evaluate if possible

(a) tan”' (\f3> = %r
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tan"'(x) =y ifandonly if x=tany and — % <y <2

Evaluate if possible

(c) tan~ <tan> (f,w\ (— ) = —%'_
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tan"'(x) =y ifandonly if x=tany and — % <y <2
Evaluate if possible

by Q= Sw¥
d) tan(sin”'x
() ( ) So Sm Q= X
) T < =
)(- on 7 $ S

[

fn bty COaSeo

a0 =

X
=%t
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Arcsine

Arccosine

_7

Figure: Plots of the inverse sine and cosine functions.
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Arctangent
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Figure: Plot of the arctangent function.
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Important Arctangent limits

im tan-'x=2, and lim tan"'x=—~
X—00 2 X——00 2
Example: Compute the limit
. £
™ S\ e ,Qm-— _
; —raty = — -
Jim tan~'(e") = 7 L5 po ¢ po
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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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Differentiation

Use the relationship sin(sin™"

x) = x to derive the differentiation rule
d . 4 1
—sin” ' x =

ax V1i—x2

S\n(Siv\-\X ) X

:'_X [Sm(%‘.('ﬂ] N 5‘? [x-J

Cos (S‘IV\-.X) dix S""’“'?( - \
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l
d <

G Smx T T
& COS(?!V\'X)

¥ Fron, Yo dicgrare on Shde [0
Cos (g'\\:x) < E z X(_X"

i %’-v\.\’X ’|__ :For- ‘X\ < '
dx I - x*
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Derivatives of Inverse Trig Functions

—sin” ' x = ,
a V1—x2
d. 1

ax an 1 4+ x2’
—sec ' x = !
d xvVx2 -1’
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Range Definitions & Derivative Rules

We defined the range of sec™" x to be [0,%) U [, 3F). An alternative
definition takes the range to be [0, %) U (5, 7. Show that with this
alternate range, the derivative rule becomes

1, 1
gy S€C X_imm’ for |x| > 1.
See (secx)
.2
57( [gt(. (S-CL-“X )}‘ ax ()
d

Su_(Sco X\ to., (Secx Ix §{6 ~ = \
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Find

Eon (Scc—,\%)

Cosw - X2\
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Fone kea0 = I_-L:_—_l/: —&17
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