PreCalc NOTES

6.1 THE INVERSE SINE, COSINE, AND TANGENT FXNS

Sine, cosine, and tangent are not one-to-one functions; they fail the h 0f) ‘ZC)/\'{CL\ \!n@-

’(@"{‘_ . Recall for 0 < 6 < 2m on the unit circle, sine and cosine do not have unique outputs.
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For example, sin (g) = 2. andsin (S?H) & _\i :
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THE INVERSE SINE

However, if we restrict the domain of the sinusoidal fxns, the restricted fxns are now one-to-one fxns and
have inverse fxns.

If y = sin(x) is restricted to [— g,g] [ﬁ;hﬁm S{Q P‘.\Bl

T
2
Figure 1 . y
Yy =sinx, —co < x < 09, 7=
—l=y=1 s L -1=b=1 7~
N # N

4 (L35 y=x
So, the And now has 2
: il
. an inverse
gpht oty y=sintx - G.1)
=sin(x), function that o y=sinx g
; T A 1T X
T ow is reflected 2 2
g E} , (3.-1)
over the line -k
looks like ~ i
gex L




The equation for the inverse of y = f(x]—sm(x) is obtained bylp\erchangmg X and \4 . Therefore,
A
the inverse function of y = sm(x) is U\ S‘f\ 7‘) where ~ 2 LYy 2 Usmgfxn notation, if f(x)

= sin(x), then f~1(x) = SN (X)

By definition

y = sin"1(x) means x = sin(y)

where—1 <x <1 and —

N R

=Yy =

N H

y = sin"1(x) isreadas“_Y_ 19 \W\,é’ GYI\E‘}}f’ oC (eal nunitber where Sing (”ﬁualg X

or_{) 15 Hhe el cune 64 X

Therefore, the output of sin™*(x) is the angle that corresponds to the sine value, x.

Example. Find the exact value of a) sin™*(1) b) sin™? (— %)
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Example. Find an approximate value of a) sin™? ( ) b) sin~t (— —) Express the answer in radians

rounded to two decimal places [Use a calculator, set mode to radians].

ot (Dl

nsin~ ( %)m 25

USE PROPERTIES OF INVERSE FXNS TO FIND EXACT VALUES OF CERTAIN COMPOSITE FXNS.
Recall that f~1(f(x)) = x for all x in the domain of fand that f(f~*(x)) = x for all x in the domain of

L. Interms of the sine fxn and its inverse, these properties are of the form-

fUf(x)) = sin"Y(sinx) =x where —
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f(f_l(x)) = sin(sin'l X)=x where—1<x<1 (B)




Example. Find the exact value of each of the following composite fxns.

ém ( iy .0

a) sin~t (sin g) b) sin™! (sm— .
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Example. Find the exact value, if any, of each composite function.
a) sin(sin™ 10 8) b) sin(sin™'1. 8) .
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THE INVERSE COSINE

Similar to sine, cosine is not a one-to-one function unless the domain is restricted. Restricting y = cos(x)

0 OLX& A , it now has an inverse function. v
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y = cos™(x) means x = cos (y) 50: ;Oii\%/
where—1 <x <1 and 0=y <mn
The output of cos ™ (x) is the angle that corresponds to the cosine value, x.
Example. Find the exact value of:
a) cos~1(0) b) cos™?! (— g)
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For the cosine fxn and its inverse, the following properties hold.

FUf(x) = cos™}cosx) =x where 0<x<m (A)

f(f 1)) = cos(cos™ x) =x where~1<x<1 (B)

Example. Find the exact value of.

a) cos™! (cosl—TZ) b) cos [cos™1(-0.4)] c) cos™? [cos (m%n)] d) cos (cos™n)
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THE INVERSE TA T FXN
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Tangent is not one-to-one. However, by restricting the domainto _2 ,y = tan{x} is one-
to-one and has an inverse function. ( -2 g ) -2 f)vd‘ (‘Omr} 5 NOT
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By definition

y = tan"*(x) means x =tan(y)

T i
where —0 <x <o  and -—§< y<—2—

The output of tan~1(x) is the angle that corresponds to the tan value, x.




Example. Find the exact value of :

a) tan™' 1 | b) tan™t (-v3)
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For the tangent fxn and its inverse, the following properties hold.

f“l(f(x)) = tan"(tanx) = x where — g <x< g (A)

f(f—i (x)) = tan{tan™x) =x where — coé*( é"o (B)

SOLVE EQUATIONS INVOLVING INVERSE TRIG FXNS

When solving an equation involving a single inverse trig fxn, first isolate the inverse trig fxn.

Example. Solve the equation: 3sin™lx = n
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