11 Academic
Day 9: The Inverse Function & lts Properties

Date:

Unit 1: Intro to Functions

INVERSE OF A RELATION

INVERSE OF A LINEAR FUNCTION

INVESTIGATE:
a) Plot the points: A(—4, 2) B(-2, 0), C(0, 5), D(2, 5), E(3, 7)

b) Join the points in order, from A
to E, using straight line segments.

c) State the Domain (D) and Range
(R) of this function.

p={xeR|4<x <3
R=Jyet| 0oG<H

d) Interchange the Domain and
Range and re-plot the points.
A(—4, 2) becomes A' (2, -4
B(-20) > B'(0,72) €(37)=>€'(7%)
c(9%) = c' (5,0

D(2,5)—= p'(5,2)

e) Again, join the points in order from A'to E".

f) State the Domain and Range of the new relation.
This is called the INVERSE relation of the original.

- 1X6R|O(x\< 3]
R={eRING < 3

INVESTIGATE:
a) Graph the linear function: y=2x+4

b) Interchange the x and y in the above equation and rearrange it to solve fory.
Step 1 x =2y +4 v y=2x+Y

x-4 .2

2
dy_2 _
¥ 7=d

?ear faﬁﬁ.

R

¢) The result is the inverse equation for the original function: y = 2x + 4:
f —
d) Is the inverse also a function? If so, what type?

Yc_sl i+'s olso lineav.

e) Graph the inverse and state how it is related to the original function and the
liney =x.

feflected ebout a:

g) State the Domain and Range for both y = 2x + 4 and for its inverse.

g) Is the new relation also a function? Why or why not? ‘oMal |
No, becauye 1+ doey nof pess VLT Origina nvese ¢
h) Graph the line y = x D: xéZ} 2:&\}6@ D- {X ‘?] Rs ijé}ij
i) How does the original function and its inverse seem to be related to the line h) Find the i mverse equatlon for the linear function: y — _2X+6
y =Xx? X ==-2
I+ app s thot Hk Orrd’hno{ j{:‘""‘“m hos  been nf'/e(bo/ —X-I- 9
3(x —Q- 2.3
cﬂbW"' #C— 0 ,‘( Y] d:.m y
Ox-18 -
-7 -2
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INVESTIGATE: Inverse of a Quadratic Function

a) Graph the quadratic function: y = x* + 3

b) State its Domain and Range.

D:{xeﬂlj

A(-1, Wy =>A"(4,7)
(o, 3) "-'3'(310)
cl 1, 4) =<'(4)

=1y €r] 903

c) Graph the inverse of this function by interchange x and y

values for each point.

d) Is the inverse a function?

e) State the Domain and Range for the Inverse.

D:f}:xéﬂll x),‘{,}
-1y eR S

No, doesnt pass VLT

f) Find the Inverse Equation by interchanging x and y in the original equation and isolating y.

X=y?+3
(s

FIx3 =Y

a:-l',{;"_}_

S 6I=\x3

or

g=Vx-3

o (f “(x) =Vx3

If a relation is a function, the notation: f(x) may be used. If a function's inverse is also a function, the
notation: f(x) is used. Note that f*is not an exponent; therefore, it is not 1/f

g) Sometimes, the inverse of a function is not also a function. In these cases, we restrict the domain of the
original function so that its reflection in the line y = x is also a function.

For y = x* + 3 the domain would be: {xeR|x > 0}. We are restricting the x values that are less than 0 so that the
inverse function can pass the VLT test. In other words, when you graph the function, just draw the right arm of
the parabola because it is where the x values are greater than or equal to 0.

a) Restrict the left arm, then inverse the function

a) Restrict the right arm, then inverse the function

y=x"+3 D ={xeRjx20} y=x>+3, D ={xeR|x <0}

T 2 A©I>AG)

) o o -3 c '
:5?34;' (( : 'D) d X435, X ax):,, B1,0> B,

i S
| ).’Cl(?lz.) A‘ B Cl .B | C(LZ(;)QC'(;?
SR LA
B

c! nvede_

f‘(x)r&;
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1. Find the inverse for each relation.

a) {(1,-3), (-2, 3), (5, 1), (6, 4)}
'ln\mt i("b,l) ) (5,’2) ,('| 7) )(ql":’%

2) Find an equation for the inverse for each of the following relations.

# KO{:{j\an I‘Uﬂc‘fl-‘-"ﬂ ‘
S

Practice

b) {(-5. 7). (-6, -8), (1, -2), (10, 3}
nvece 3(7,75),(-6:€),(-2,1), (3, wj

aAy=3x+2 b)y=-5x-7
X2=2% X2
33 3 () 67 3
- Lly-2%2 x)=L -— 55
3 3 j(f X f"{x):.-?’)"é-_
d)y=x?-4 D={xeR|x <0} e)y =x%2—4 D={xeR|x = 0}
xzy’-‘( L v
(‘ ..J_...'bl'ﬂch'St_
K‘H-l:jl P-(:_s "q(
_\F(:ll Y , Q’w% “er. ‘j=+ Kt
d);l— xp;c(f D = {xeR|x < 0} e.)_)lpé‘@—zm{xemxzo}

C)y=%x+5
X=—33 +5

G (x-9=2y ¢

Ux-20 _3%
=T =7

f () =y 2 XD, ;J

=4,_ 20
Jd3* 3
fw=aix-.2_?
=vx—2,y=20

AC20> A X
B(20) > B(2Y)

i

-5

R

ok o o L
| L B R

A(372) A\ tﬁ-’;f) A () |
B'(0,- ,) (09> B(OOJ 2
9 (170 >C 1Y) 1

5 -4 3 R \ R
D(o, ) B[ )
€(3,2) at

Sart dw{\\

A(0,0)
R_(1,1)
c'(2,4)

L T
| I B B B

Im\j'(r s<

HOMEWORK: p.46 #1, 2abcd, 3, 4d, 5d, 6f, 8, 9a-e, and 10
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