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12/12 /17

Unit 2 : Properties of Functions - Lesson 3

Inverse Functions

LT

e Know the graphs of y = sin"'x,y = cos 'x and y = tan 'x.
e Find domains and ranges of functions and their inverses.

e Sketch the inverse graph of a function.

e

o Sketch graphs.
e Find inverse functions.

Jan 10-12:11
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Graphical Interpretation of the Inverse

y Y=
a |g (b, a)
- y = f(
_ g1 (a, b)
y = f (%) bl _____________ ?__?
b & X

To sketch the graph of the inverse of a function,
reflect the graph in the line y = x

If f(a) = b, then f !(b) = a and vice versa

Sep 16-10:20
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Inverse Trig. Functions

Inverse Sine (aka arcsine)

A
Yy
n/2
dom (sin! x) = [ -1,1]
= > ran (sin’! x) = .
- 1 x “ 72 2]
| -n/2
Inverse Cosine (aka arccosine)
A
¥
m
dom (cos™ x) = [ -1,1]

ran (cos™ x) = [0, 7]

These 2 graphs do not repeat and do not extend

Inverse Tangent (aka arctangent)

dom (tan' x) = R

> ran (tan™ x) = [;-E _}

This graph does not repeat but does extend
infinitely far in both x - directions

Sep 7-10:42
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Example 1

If f(x) = 9x° + 1, find the inverse function and state the
largest suitable domain and range of f for f ' to exist.

y = 9x° + 1

x =9y® + 1
= 9y® = x - 1
N y2:x91
= y = + x — 1

There are thus two options for a choice of inverse; either can
be chosen. Traditionally, the positive root is chosen.

Y y = 9x% + 1

For x > O, thereisa 1-1
correspondence; for x < 0,
there isa 1 -1 correspondence

f_l(X) _ \/X3— 1

The domain of f ' is x > 1 and the rangeis y > 0.
Thus,

domf: x = O;ranf:y = 1

Oct 2-23:10
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Example 2

Sketch the graph of the inverse of f (x) = sin 2x, stating a

suitable domain and range for the original function for the
inverse to exist.

3
N
|
\

-------- -1

A suitable inverse will thus exist for - /4 < x < n/4
(with correspondingrange -1 < y < 1).

4 y = (1/2)sin ' x y = sinx
/4 . X = sin2y
> 2y = sin"'x

> y = (1/2) sin™ ' x

-------------- - /4

domf: -n/4 < x < /4 ranf: -1 <y <1

dmf': -1 <x<Lranf':-n/4 <y < n/4

Oct 2-23:10
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Example 3

Sketch the graph of the inverse of the function y = f (x),
part of whose graph is shown below :

Y y = f(x)

|
|/

The inverse graph is obtained by reflecting the above graph in

the line y = x:
y y = f(x)
/y = X
/ //,/"y = f I(X)
—8 5 X
4 —_— 8/

Oct 2-23:10
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AH Maths - MiA (2" Edn.)
e pg. 67 Ex.5.3 Q2a-d,3.
e pg. 68-9 Ex.5.4 Q4 (ii)a-c.
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Ex. 5.3

2 With suitable restrictions on the domain and range, each of these functions has an inverse. Find the
inverse and state the largest suitable domain and range for the function.

a flx)=x? b flx)=x*—4 c flx) = (x + 1)
d flx) =(2x— 172 -1

3 Each of these is the graph of a function.
Sketch the graph of its inverse.

a yﬁ b ydl C y“

L N

O
=Y
2y
o
/
=Y

Ry
C
=Y

Jun 19-11:45
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Ex. 5.4
4 Each of these functions is defined so that an inverse exists.
ii Use it to help you sketch the inverse function
a f(x) = sin 3x b f(x) =3sinx c flx)=3+sinx
Jun 19-11:45
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Answers to AH Maths (MiA), pg. 67, Ex. 5.3

2 a x; Domainx =0; Rangey=0
b Vx+ 4; Domainx=0; Rangey= —4
c VX — 1 Domainx = —1;Rangey=0

d %(\’x + 1+ 1)_; Domainx?%; Rangey= —1

3 a DA b VA

® /’
/x

=Y

®Y

P J

Jun 1-11:51
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Answers to AH Maths (MiA), pg. 68-9, Ex. 5.4

4 a
A
______ A YA
6 'y =sin~ 1 3x
T T >
—1 O 1 x
_T
_____ -
b
A
R
2 )/
— S S
— 3! O 3 X
/z i
S /) I S
c
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