A21 Further Maths

Differentiation and Integration of Inverse Trig Functions

Graphs of inverse trigonometric functions

Y = arcsin X

Remember we defined

_ ™Y Y = sin~ (x)
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y = arccos X
We limit the domain to A y

O<x<m
and the range is
-1<cosx<1

The inverse function
looks like this.

It's a reflection ofy = C0S X
in the line y = X.

The domain of

Y= cos ! (x)

is -1<x<1

and the range is

O<cost(x)sm




Yy = arctan X

Limit it to / y
\ —
ey 3 Yy =tan x
’ ° 2 d =X
Reflect it in the line y =X .. //

... to get the inverse
y =tan ™ (x). Y=

The asymptotes
are also reflected.

The domain of
Yy =tan (x) 7
is x € IR ’

and the range is y
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Differentiation of Inverse Trig Functions
1.Lety =sin"lx « x =siny —1Sx£1and_7”§ys

' cosyd—y— 1
: 0=

dy 1

dx Cosy
dy 1

“dx +v1 — x2

* Buty = sin"! x is an increasing function between

Y . L
—1land 1,s0 — tive.
and 1, so I IS positive

Jd(sinTtx) 1
) dx 11— x2
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2.Lety =cos™lx ~x =cosy —1<x<land0<y<m

v ® 4
» —siny = =
dy -1
“dx  siny
dy —1
dx i\/l—xz

* But y = cos” ! x is a decreasing function between

—1and 1, so d_ic, s negative.
~d(cos™' x) -1

dx V1 —x?

3. Lety =tan"1x -°.x=tany—oo<x<00(0erR)and_7n<
T
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y 2 -_— =
. sec ydx 1
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“dx  sec?y
xsec’y =1+tan’y
dy 1

dx=1+x2

Sd(tan™'x) 1

dx 1+ x?
Result d(sin"'x) 1
RESHES dx  Vi-x?
d(cos™'x) -1
dx V1«2’

d(tan™*x) 1
dx 14«2




Example Find Z—i’ when

(a.) y = cos™ ! x?

(b.) y = tan™*(e*)

Example Find an equation of the normal to the curve y = sin™! 2x at
point where x = %
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Integration of ——— and —
g a?+x2 Ja2—x2
=1
1. Since d(sin™ " x) _ 1
d(sin™15)
then

dx
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=
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hence f dx = sin 1—+c
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2. And since a0 _ _1
dx 1+x2
d(tan™1%) 1x=
then = t=—1
1+()
d(tan"lg ~ 1
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d(tan™1%) 1
dx a? + x2
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d(tan 15) ~ 1
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d(tan™! g) 1 d(tan_lg a
dx (az + xz) dx a? + x2
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Example Find (a.) fxzj_m dx (b.) f36ix2 dx

1

1.5 \/9—x2 dx

Example Evaluate [°
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