Boost your performance and confidence
E with these topic-based exam questions
Practice questions created by actual

EXAM PAPERS PRACTICE examiners and assessment experts

Detailed mark scheme
Suitable for all boards

Designed to test your ability and
thoroughly prepare you

2.4 Functions Toolkit

2&
AP

o

jl[(\
LAY

IB Maths - Revision Notes




E=l

Exam Papers Practice

2.4.1Composite & Inverse Functions

Composite Functions
Whatisacomposite function?

= Acomposite functionis where afunctionis applied to anotherfunction
= Acomposite functioncanbe denoted

- (fog)(x)
- fg(x)
- flg(x))
= The ordermatters
L] (fO g)(X) means:
= Firstapply gto xto get g(X)
= Thenapply fto the previous output to get f(g(X))
= Always start withthe functionclosest to the variable

= (fo g)(X) isnotusuallyequalto (go f)(X)
Howdo Ifindthedomainandrange of acomposite function?

= Thedomainof 0 gisthesetofvaluesof X..

= whichare asubset of the domainof g

= whichmaps gto avalue thatisinthe domainof f
» Therangeof fo Zisthesetofvaluesof X...

= whichare asubset of therange of f

= found byapplying fto the range of g

= To find the domainand range of fo g
= Firstfind therange of g
= Restrict these values to the values that are within the domain of f
= Thedomainis the setofvalues thatproduce therestricted range of g
= Therangeisthe setofvaluesthatare produced usingtherestricted range of gas the
domainforf
= Forexample:let f(X) =2x+1, -5<x<5and g(X) =\/;, 1<x<49
= Therange of gis 1 Sg(X) <7
» Restricting this to fit the domainof fresultsin 1 Sg(X) <5
» Thedomainof f© gistherefore 1 <x <25
= These are the values of xwhichmapto 1 Sg(X) <5
» Therangeof {0 gistherefore3 < (fO g)(X) <11
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= These are the values which fmaps 1 Sg(X) <5to

O Exam Tip

= Make sure youknow whatyour GDC is capable of withregard to functions
= Youmaybe able to store individual functions and find composite functions and their
values forparticularinputs
= Youmaybe able to graph composite functions directlyand so deduce theirdomainand
range fromthe graph
= Thelink betweenthe domains and ranges of afunctionand itsinverse canactas acheckfor
yoursolution

« ff(x)isnotthe same as [IC(X)]2
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@ Worked example

Given f(x)=+/x+4 and g(X) =3+2x:

a) Write down the value of(go )(12).

Fiest appl5 Function closest fo input
(3 of )(12) = g(f(12)

f(2) = J2sd = i6 = &
%(Lt 3+2(w) =1l

(q +F)(2) = I

b) Write down an expression for(fo g)(X).

First aPPlﬁ function closest 1o inpuf

(f- 0 3)()() : f(g(x))
= £(342x)

= ’3*21 +b

(£ Y I

c) Write downan expressionfor(gog)(x).

4+ 9)(0) - gqio)
=3(3+2x)
= 3+2(3+r2x)
= 34+ b+ bx

((3 0 s)(x\ = q +4x

Page 3 of 7
For more help visit our website www.exampaperspractice.co.uk



=

Exam Papers Practice

Inverse Functions
Whatis aninverse function?

= Only one-to-one functions have inverses
= Afunctionhas aninverse ifits graph passes the horizontalline test
= Anyhorizontalline willintersect with the graphat most once

= Theidentityfunctionidmaps eachvalue toitself
- id(x)=x
« If fo gand go f have the same effect as the identity functionthen f and g areinverses

= Givenafunction f(X) we denote the inverse functionas f_l(X)
= Aninverse functionreverses the effect of afunction

« f(2)=5means £~1(5)=2
= |nverse functions are used to solve equations
= Thesolutionof f(X) =5isx= f_l(S)
= Acomposite functionmade of fand 1 has the same effect as the identity function

- (ForN)(x)=(F1ofx)=x

What arethe connectionsbetweenafunctionanditsinverse function?
= Thedomainof afunctionbecomes therange of itsinverse
= Therange of afunctionbecomes the domainofitsinverse
= Thegraphof y = f_l(X) is areflectionofthe graph y = f(X) intheline Yy =X
= Therefore solutions to f(X) =Xor f_l(X) = X will also be solutions to f(X) = f_l(X)
= There could be othersolutions to f(X) = f_l(X) thatdon'tlieontheline Yy =X
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Howdolfindtheinverse of a function?

= STEP1:Swap the xand yin ¥ = f(X)

« if y=F"1(x)thenx = A(y)
= STEP 2:Rearrange X = f(y) to make Y the subject
= Notethiscanbedoneinanyorder

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

= SwapXand Yy

Canmany-to-one functions everhaveinverses?

= Youcanrestrict the domainofamany-to-one functionso thatithas aninverse
= Chooseasubsetofthe domainwhere the functionis one-to-one

= Theinverse willbe determined bythe restricted domain

= Note thatamany-to-one functioncanonly have aninverse if its domainis restricted first
= Forquadratics - use the vertex as the upperorlowerbound forthe restricted domain

= For f(X) = X2 restrict the domain so Qs either the maximum or minimum value
= Forexample:X >0 orx <0

= For f(X) = a(X - b)2 + k restrictthe domainso his either the maximum or minimum value
= Forexample:X>horx<h

= Fortrigonometric functions - use part of acycle as the restricted domain

= For f(X) = SINX restrictthe domainto halfa cycle betweenamaximum and a minimum

= Forexample: s <xX< s
2772

= For f(X) = COSX restrict the domain to half acycle between maximum and a minimum
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= Forexample:0<x<TT

= For f(X) = tanx restrict the domainto one cycle betweentwo asymptotes

F | s <x< s
L] orexample: — —
P& 2

Howdo Ifind theinverse functionafterrestrictingthedomain?

= Therange of theinverseis the same as the restricted domain of the original function
= Theinverse functionis determined bythe restricted domain

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

= Restrictingthe domainof f(X) =x2toX > 0 means the range of the inverse is

~1(x)>0

= Therefore f_l(X) = »\/;

= Restrictingthe domainof f(X) =x2toX <0 means the range of the inverse is

~1(x)<0

= Therefore f_l(X)= —»\/;

Q Exam Tip

= Rememberthataninverse functionis areflectionof the original functionintheline y = X

Use yourGDC to plotthe functionand its inverse onthe same graph to visually check this

1

L] f_l(X) isnotthe same as @
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The function f(X) = (X - 2)2 +5, x<mhasaninverse.
a) Write down the largest possible value of m.
jke‘r(}\ tf\((x)
The %\‘aph is one-to-one |
{:Dl' X ¢ 2 (2,5)
mz2

b)  Findtheinverse of f(X).
Lot tj=f_‘(¥) and reamunge = f(y)
- (3-2)‘ +5
x-9 = (3-1)1
1J,x_-5 2 %—Z
21Jx-5 =y
Range of ' is the domain of £
P2 g2
f*(x) <2< m

c) Find the domain of f_l(X).

Domain of ' is the range of f
Oketch Y f to

see Tange
For .xsZ' ,0(1335 s

Domain of f' = a35

d) Find the value of K suchthat f(k) =9,
Use invese @) =b a= £ (b)

k-£'() = 2-Ja-5
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