Differentiation of inverse trigonometric functions

Created by Mr. Francis Hung on 20211014  Last updated: 2022-02-12
We have learnt the differentiation of inverse function.

Example Given x =y® + 2y. Find ;ﬂ Hence find %

y
%= 3y% +2
dy
dy___ 1
de dx 3y’ +2
dy
Now, given y = sin™' x = arc sin (x). Find d—y (Note that sin”' x # .1 )
dx . sinx
x=siny AY
dx f(x) = sin‘l()1(

—=cosy Bd!: Cos y
dy dy

dy_1_ 1

positive
_ slope

dx dx  cosy
dy

Can you express % in terms of x only?

T x=siny

U Cosy=t\/l—sin2 y =+/1-x°

d ( . - ) 1 1 )
—\sin" x) = or — (rejected)
dx VI-x* 1-x*
If u is a function of x, then i(sin"1 u) = ! éiﬁ
dx 1-u2 dx
. ] . dy
Given y = cos™ x = arc cos (x). Find a
X=Cosy y
. A
a_ —Smy nlegative
@y 11 slope
dx dx  siny /
dy
" X=CoSYy o 1 X
U sinyzi\/l—coszy :i\/l—x2 f(X) = COS'I(X)
i(cos_l x)=- ! or ! (rejected)
dx 1-x* 1-x*
If u is a function of x, then i(cos_1 u) =- ! ﬂ
dx 1-u2 dx
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Given y = tan™! x = arc tan (x). Find % )

x=tany

— =sec?

dy Y
1111
dx dx sec’y l+tan’y 1+x°

dy
i(tan'lx)= 12
dx 1+x

If u is a function of x, then i(tan'1 u) = ! - éjﬁ
dx 1+u” dx

d(arcsecx) _ d(sec'1 x) 1

- - forx<-lorx>1.
dx dx xVx' -1
-1
d(arccscx):d(csc x)z_ 1 forx<—lorx>1.
dx dx wxi =1
d(arc cotx) _ d(cot_1 x) _ 1
dx dx 1+x°

The proofs are left to you as exercises.
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