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2.4.1 Composite & Inverse Functions

Composite Functions
What is a composite function?

= Acomposite functionis where a functionis applied to another function
= Acomposite function can be denoted

- (fog)(x)

- fg(x)

- flg(x))

= The ordermatters

] (fo g)(X) means:
= Firstapply gtoxtoget g(X)
= Thenapply f to the previous output to get f(g(X))
= Always start with the function closest to the variable

] (fO g)(X) is not usually equal to (go f)(X)
How do | find the domain and range of a composite function?

= Thedomainof f© gisthesetofvaluesof X...
= which are a subset of the domainof g
= whichmaps g to avalue thatisin the domain of f
= Therange of fogisthe setofvaluesof X...
= which are a subset of the range of f
= found by applying fto therange of g
= To find the domain and range of ng
= Firstfindtherange of g
= Restrict these values to the values that are within the domain of f
= The domainis the set of values that produce the restricted range of g

= Therangeis the set of values that are produced using the restricted range of g as the domain

forf
= Forexample: let f(X)=2X+ I, =5<x<5and g(X)=\/;, 1<x<49

= Therangeofgis 1 Sg(X) <7

= Restricting this to fit the domain of fresultsin 1 < g(x) <5
» Thedomainof f© gistherefore ] <x <25

= These are the values of xwhichmap to 1 Sg(X) <5
» Therangeof f© gistherefore3 < (fo g)(X) <11

= These are the values which f maps 1 Sg(X) <5to
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O Examiner Tip /

Your notes
= Make sure you know what your GDC is capable of withregard to functions

= Youmay be able to store individual functions and find composite functions and their values for
particularinputs
= Youmay be able to graph composite functions directly and so deduce theirdomain and range
from the graph
= Thelink between the domains and ranges of a function andits inverse can act as a check foryour
solution

- ff(x) isnotthe sameas [ A(x)]?
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@ Worked example ,
Your notes
Given f(X) =./x+4 and g(X) =3+2x:

a) Write down the value of (go f)(lZ).

First apply Function closest to input
(g, of)(12) = g(F())

f2) =ive =6 = &
3(‘-& 3+2() =1l

(15 o‘:)(n.) : “

o) Write down an expression for (fO g)(X).

First apply Function closest To input
PPy P

U’ ) 3)(1] : f(g(x))
= £(342x)

(Foq)i) = fFozx

c) Write down an expression for (g o g)(X).

(3 0 3)(1) = 3(3(1))
=3(3+11)
= 3+2(3+2x)
= 34 b+bx

(43 o 3)(JL‘ = Cl & x
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Inverse Functions

Whatis aninverse function?

Only one-to-one functions have inverses
Afunctionhas aninverse if its graph passes the horizontal line test
= Any horizontal line willintersect with the graph at most once

The identity function 1d maps eachvalue toitself
= id(x)=x
If fo gand go f have the same effect as the identity functionthen f and g areinverses

Given afunction f(X) we denote the inverse function as f_l(X)
Aninverse function reverses the effect of a function

. f(Z) =5 means f_l(S) =2
Inverse functions are used to solve equations
= The solution of f(X) =5isx= f_l(S)
A composite function made of fand £~ !hasthe same effect as the identity function

« (fo F)(x)=(F10 Alx)=x

INVERSE FUNCTIONS

f(x)

£7(x)

#Fsave myexams

What are the connections between a function andits inverse function?

The domain of a function becomes the range of its inverse
The range of a function becomes the domain of its inverse

The graphof y = f_l(X) is areflection of the graph Y = f(X) intheline Yy =X
= Therefore solutions to f(X) =Xor f_l(X) = X willalso be solutions to f(X) = f_l(X)
= There could be other solutions to f(X) = f_l(X) thatdon'tlieontheline Y= X
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y=lnx

W

4 -4
@ savemyexams

How do| find the inverse of a function?

= STEP1:Swapthexandyin y = f(x)

« if y=F"1(x)thenx=f(y)
= STEP 2:Rearrange X = f(y) tomake Y thesubject
= Note thiscanbe doneinany order

= Rearrange Y= f(X) to make X the subject
= SwapXand Yy

Can many-to-one functions ever have inverses?

= You canrestrict the domain of a many-to-one function so thatithas aninverse
= Choose asubset of the domain where the functionis one-to-one

= Theinverse will be determined by the restricted domain

= Note that amany-to-one function canonly have aninverse if its domainis restricted first
= Forquadratics - use the vertex as the upper orlower bound for the restricted domain

= For f(X) = X2 restrict the domain so O is either the maximum or minimum value

= Forexample: X >0 orx <0
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= For f(X) = a(x - b)2 + Kk restrict the domain so his either the maximum or minimum value /
= Forexample:X >horx<h
= Fortrigonometric functions - use part of a cycle as the restricted domain
= For f(X) = SINX restrict the domain to half a cycle between a maximum and a minimum
1 T
= Forexample:——— <X<——

2 2

= For f(X) = COSX restrict the domain to half a cycle between maximum and a minimum
» Forexample: 0 <x< 7T

Your notes

= For f(X) = tanx restrict the domain to one cycle between two asymptotes
w T
= Forexample: ——— <x<-——

2 2

How do I find the inverse function after restricting the domain?

= Therange of the inverse is the same as the restricted domain of the original function
= Theinverse functionis determined by the restricted domain

= Restricting the domain differently will change the inverse function
= Usetherange of theinverse to help find the inverse function

= Restricting the domain of f(X) =x2toXx > (0 meansthe range of the inverse is f_l(X) >0

= Therefore f_l(X) = \/;

= Restricting the domain of f(X) =x2toX < 0 meanstherange of the inverse is f_l(X) <0

= Therefore f_l(X) = — \/;

O Examiner Tip

= Rememberthat aninverse functionis areflection of the original functionintheline y = X
= Useyour GDC to plot the function andits inverse on the same graph to visually check this

1
« el i -
(X) isnot the same as f(X)
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@ Worked example
The function f(X) = (X - 2)2 +5, x<mhasaninverse.
a) Write down the largest possible value of m.
jke{'dl y: ]( (:L)
The Smpln is one-hone  \
e
-F'Dr ‘x é 2 (lns)

m=2

b)  Findtheinverseof f(X).
Let %:F-'(x) and rearange x ()
e (3-1)‘ +5
x-9 = (\yl]]'
IJT—S * %—2.
21 x5 =y
Ranﬂe of f° s the domain of
)2 o y=2-x5

f"(x) = 2-J2-5

c) Find the domain of f_l(X).
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Domain of £ is the range of f , ,
our notes
Oketch adn([l) fo \

\
\

see range \

iy
Por x¢2 Hx)25 (2.5)

Domain of f' : x35

d) Find the value of K such that f(k) =9,

Use inverse RO\ b = G=F_‘“>)
k-f'@) =2-Ja-5

k=0
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