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Section 3.5 — Inverse Trig Functions

Recall the Trigonometric Functions:

The six trig functions are defined in terms of right triangles (see figure).

The two “most important” being sine and cosine.

sin@ = OpPp- /‘
hyp hypotenuse

. oppaosite
cosf = adj.
hyp. 8

adjacent

All other trig functions can be defined in terms of sine and cosine, so remember the definitions
above, and the relationships between them and the others...

sec¢9=L tanezﬂ
coséd cosd
cscez_L cotezc_o—se
siné@ sin@

Evaluating trig functions boils down to some fundamentals.

1 sim
COS

e First, remember the basic shape of sin(x) and cos(x), along with when they are 0, and +1. From the
figure you can see they are periodic, both with a period of 2.

The Inverse Trig Functions:

e sin'x=y iff siny:xand%SyS%

e cos'x=y iff cosy=xandO<y<nz

o tan'x=y iff tany:xand%Sys%

e Note the domain restriction for the inverse trig functions.
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e To be able to determine the derivative of sine inverse, we first must recall some trig... If we want to

graph siny=x we would have

Y

sorti 1 - )(2]1

This would mean that cos(y) =+/1— x>

Using implicit differentiation, we find

d .
&(smy:x)
y'cosy=1

, 11
y_cosy_\/1_7
i(sin’lx):#
dx 1—x?

The Inverse Trig Functions:

e sintx=y iff sinyzxand%Sys%

e cos'x=y iff cosy=xandO<y<nx

o tan'x=y iff tany:xand%gygg

e Note the domain restriction for the inverse trig functions.

el gL
dx 1-x? dx xyx2 -1
i(cos’1 X)=— ! i(sec’1 X) = L
dx 1—x? dx Xy x2 -1
d 1 1 d a1 1
—(tan"—" x) = —(cot™"X)=—
dx ( ) 1+ x? dx ( ) 1+ x?
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Some Example Problems:

Ne

e Example. Find the value of cos™ (TJ and use it to solve cosx = for x in [0, 27).

Ne
2

=]

The triangle given has an angle of 30 degrees, or 76.
(Note, if you used your calculator, this is the value you would get)

Therefore, cos™ (%) = % . B

To answer cos X :g in the specified domain, we also allow x to be in Quadrant 1V,
SOX =6 or2z—6=11x/6.
e Example. Find the derivative of y =cos(e* + 2x).

, 1

y - 2
J1-(e¥+2x)
B e*+2

J1-(e* +2x)?

(e*+2x)
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Example. Find the derivative of y =sin™ (x_+1j

x—1
- 1 (x+1)'

1_(X+1T -1

x—1

1 (x=1)—(x+1)

x+1)  (x=D°
=)

-2

(1)’ 1—(X+1)2

x-1
-2

(x—l)J(x—l)Z —(x—l)Z(X”)
x-1

-2
(x=Dy(x=1) — (x+1)
B -2
B (x—l)\/(x2 —2x+1)—(X* +2x+1)
-2
-1
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Before you can understand the simplification of the derivative, we must look at the domain of the
original function, which comes from the fact in order to be defined, sin’l(é?) iIs -1<O6<1.

This means that

X—+12—1 and x_+1§1
x-1 x-1
X+l 150 X+l 1<0
x—-1 x—1
x+1+x—l20 x+L%x—DS0
x-1 x-1
22X Sy 2 g
x-1 x-1
x>1or x<0 x<1

So we must take x e (—,0].
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