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Section 5.4 - Inverse Trigonometry

We have not yet studied the graphs of the sine and cosine functions, but we are going to
take a quick look at them before we cover inverse trigonometry.

Here’s the graph of f(x)=sin(x).

The function is a periodic function. That means that the functions repeats its values in
regular intervals, which we call the period. “Tre period o oo funckion = 27T,

Is it one to one? gm-.g.nm 13 not  pne -to -one. I We con moake it one-to -pne.
Restact e OLOMGJnJ!]-
If the function is not one-to-one, we run into problems when we consider the inverse of

the function. What we want to do with the sine function is to restrict the values for sine.
When we make a careful restriction, we can get something that IS one-to-one.

If we limit the function to the interval [?E] the graph will look like this:
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Let’s do the same thing with f(x)=cos(x). Here’s the graph of f(x)=cos(x).
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It’s also not one-to-one. If we limit the function to the interva@, however, the
function IS one-to-one.

Here’s the graph of the restricted cosine function. Tn this erquL Qm Co8X ks < ol
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Here’s the graph of f(x)=tan(x). IS it one-to-one?
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We now want to evaluate inverse trig functions. With these problems, instead of giving
you the angle and asking you for the value, I’ll give you the value and ask you what angle
gives you that value.

Important: When we covered the unit circle, we saw that there were two angles that had.
the same value for most of our angles. With inverse trig, we can’t have that. We need a
unique answer, because of our need for 1-to-1 functions. We’ll have one quadrant in
which the values are positive and one quadrant where the values are negative. The
restricted graphs we looked at can help us know where these values lie. We’ll only state
the values that lie in these intervals (same as the intervals for our graphs):

Restricted Sine function Inverse Sine Function:
N R A 4 .
Domain: {—E,ﬂ <> IV, T Domain: [-11]
Range: [-11] Range: [—%ﬂ (quadrants 1 and 4)

Notation: sin~2(x) or arcsin(x)

sl ];T Tr] *"_5 1.1

Sm'I [1 l] -\ 5 [T" l'j < C\unﬂﬁ&r\'t a ﬂ

(7)1 .41 &
Example: sin| = |== — sin™| = |==
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Restricted Cosine function Inverse Cosine Function:

Domain: [0,7] < 1| I Domain: [-1,1]
Range: [-11] Range: [0,7] (quadrants 1 and 2)

Notation: cos™2(x) or arccos(x)
Coox. + [0,7] —> T-1,1]
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Restricted Tangent function Inverse Tangent Function:
Domain: (—%%) Domain: (o, )
-T
Range: (—o0,) Range: (75) (quadrants 1 and 4)

Notation: tan1(x) or arctan(x)
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Example 1: Compute each of the following:
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NOTE: Domains of inverse trig functions:

f(x) =sin"(x); [-1,1]
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Never -?oraﬂ-t the range O-F inverse ‘tri&ongme.tria anch‘sn._c,,

Example 2: Find the exact value: sin‘l[sin(zﬂ.——' 6in"(—-‘!&) = -—'% < qw_dra.n'l'E

Example 3: Find the exact value cosl[cos(%[] C.o.;l ("i) = g“g_ < ot.q.a.olrﬂ-nTI
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Note: If a trigonometric function and its inverse are composed, then we have a shortcut.
However, we need to be careful about giving an answer that is in the range of the inverse
trig function.

cos *[cos(9)]= 6 if 6 <[0,7]

sin"[sin(0)]=0 ifge [—%%}

tan‘[tan(9)]=0 if O (_%%J

Examples:

sin‘l{sin(%ﬂ:% but sin‘l{sin(%ﬂvj—ﬂ 5kou.0-GL be &

cos‘l[cos(%ﬂ:% but cos‘{cos{%ﬂ;ﬁ% M be -
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Example 5: Find the exact value: cos[cosl (%H =L

A b
w-dagmé

If the inverse trig function is the inner function, then our job is easier.

cos[cos *(x)] = x  for any number x such that —1<x<1.
sin[sin (x)] = x
tan[tan*(x)] = x  for any number x.

aS l‘"‘(f oy it LU&II-J&Q‘A_&A.‘

Examples:

s (3]

for any number x such that -1<x<1.

tan[tan *(5)] =5 .
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Example 6: Find the exact value: cos{sinl(%ﬂ. = @5 e =)
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