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13. A farmer has 450 m of fencing to enclose a rectangular area and divide it into
two sections as shown.

a) Write an equation to express the total area enclosed as a function of the
width.
b) Determine the domain and range of this area function.
c) Determine the dimensions that give the maximum area.
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Chapter 1 — Introduction to Functions

1.6 — 1.8: Transformations of Functions (part 1)

P

| \ / \

To TRANSFORM something is to f [/‘F \)[ v A A
/ l(ll I\\f/ |\.r||f-\)| |'|

Transformations of functions can be seen in two ways: algebralcally and graphlcally we’ll

begin by examining transformations graphically.

But before we do, we need to remember that the graph of a function, f(x), is given by:

—— T—

- h

=[x f@ixen,]

So, for functions we have two things (NUMBERS!) to “transform”. We can apply
transformations to
1) Domain values (which we call HORIZONTAL TRANSFORMATIONS) J’ — X
2) Range values (which we call VERTICAL TRANSFORMATIONS) /

There are THREE BASIC FUNCTIONAL TRANSFORMATIONS B _;'[____——

<1) Flips (Reflections) [ ﬂﬁ i ".

2) Stretches (Dilations) N ﬁEDMP{S /

3) Shifts (Translations) —  oad(hdl -

So, we can have Horizontal flips, stretches and/or shifts, and Vertical flips, stretches and/or
shifts. Now let’s take a look at how transformations can be applied to functions.

Note: We’ll (mostly) be applying transformations to our so-called “parent functions” (although
applying transformations to linear functions can seem pretty silly!)

—
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Example 1.8.1
Consider, and make observations concerning the sketch of the graph of the parent

function T (X)=+/X and the transformed function (J (X) =2V-X-2+1
A Y BN

Horizontal Transformations Vertical Transformations

Flig N
SeEr @jﬁ LU o &m% oy [

Note: In the above example we can algebraically describe g(x) as atransformed f (x) Wwith the
functional equation g(x)=2f (—x— 2)+1 '

’),— -

\*Ofl’ ?Q 17

ke d



Example 1.8.2
Consider, and make observations concerning the sketch of the graph of the parent

2
function f (X)ZX2 and the transformed function J(X) :L%(X—__Zj —_1

f

Horizontal Transformations Vertical Transformations

Sholf njm B g@“g; w{

Note: In the above example we can algebraically describe g(x) as a transformed f(x) with the
functional equation

18 3(7\):_«’,‘} ()L_Z) — I
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Chapter 1 — Introduction to Functions

1.6 — 1.8: Transformations of Functions (part 2)

We now turn to examining Transformations of Functions from an algebraic point of view
(although a geometric perspective will still shine though!)

Definition 1.8.1
Given a function f(x) we can obtain a related function through functional

transformations as (// - \W\NT Te Fcﬁﬂ& m/j’_j
g(x)=af |k X—d)J-I-C,where
b 55 e verkol sher @) o« A, \,\MM drebl. il
f Q(rf}c fﬁ:}u o

\lg <0 e fy ho o verhiA
| ml !nmé ‘ (raﬁm&w}ﬁ . l? Lo e 9&0 howe o L“"'L) 7019
5 M vkl sl (lodala) (L s frovs(shin—

| (&L\;H)

Example 1.8.3
Consider the given function. State its parent function, and all transformations.

f(x)=3J-x+2-1 = gm — |
Varab)( j(mfGZ

Horizontal Transformations Vertical Transformations
e Sl 2
gwgk 2 o S}M&I\’ i /Y
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Example 1.8.4

The basic absolute value function f(x)= |x| has the following transformations applied to

it: Vertical Stretch —S,Qertical Shift 1 upy Horizontal Shift 5 right.

Determine the equation of the transformed function.

g@f Slx -g |+

Back to a geometric point of view

Sketching the graph of a transformed function can be relatively easy if we know:
1) The shape of the parent function AND a few (3 or 4) points on the parent.
2) How transformations affect the points on the parent

i) Vertical transformations affect the range values

Note: Given a point on some parent function which has transformations applied to it is called an
IMAGE POINT on transformed function.

Example 1.8.5

Given the sketch of the function f (x) determine the image points of the transformed
n~

funct|o71 @(x+1)j+3 and sketch the graph of the transformed function.

U I
Cly ﬁrs ol j;;:(f\b Q
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Ot 3y gka \ Eﬂ 5 3(3;
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’XT:37LH\\\3-’2P”) /
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Example 1.8.6 ()= 1m —2
On the same set of axes sketch the graphs of f(x) = Jx and gax) =2\ -x+1-2.
Determine three points on the parent function and state the image points for each.

Ve A
Fly N /ﬁ—x?&};
Shetht 2 Stekele A
Xl»\&r >y gk/ﬂ | —

{m‘\' _/\’J' dvx&i’ormad
20| 2= -xp) {9220 L — (9.3
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\ l o O (32)
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Class/Homework
Pg. 70 - 73 #4, 5b, 6, 7b, 8c, 9a, 10, 16, 17, 18, 19ac
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