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Section A: Introduction to Transformations

VCE Mathematical Methods 2

G —

Sub-Section: Image and Pre-Image

What do we call an original coordinate and a transformed coordinate?

P,

Image and Pre-Image

*

.
.
.
.
.
.
.
®
.

<
» The original coordinate is called the Dm-—w““-a L
——— {

| 4
» The transformed coordinate is called the IVMM (/ .
"> v

Pre-Image: (x, y)

Image: (x/, y")

Question 1

A'=z 3

y'= 9

It is known that (1,4) transformed into (3,5). State the value of x" and y'.
—_—

NOTE: The x’ and y’ notation will be used quite heavily!
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A
Sub-Section: Dilation @

—2 St | f\ y

» Consider the point below:
(>, Q:P

G0 (2x P
ﬂo@‘ijj)

Exploration: Dilation

N

» Let's plot the coordinates:

G< P1: Dilation by a factor 2 from the x-axis.

@ @tion by a factor % from the x-axis.
ilation by a factor 2 from the y-axis.

@ilation by a factor % from the y-axis.

Dilation

Dilation by a factor a from the x-axis: y' = ay

Dilation by a factor b from the y-axis: x’ = bx
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Question 2 Walkthrough.

Find the imater applying the following transformations to (x, y).
Dilation by factor 2 from th§ x-axis. S - 23

Dilation by factor 3 from thefy-axis. z -y

- 3

C5x,29)
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Question 3

Find the image (x’, y") after applying the following transformations to (x, y).

o 1 , (I |
Dilation by factor 3 from tlé x-ax1s> ﬂ = “7’ 3
e

Dilation by factor 4 from tfe y-axis. (‘= 7(1
y E y ) z ‘f'

(41, 59)

NOTE: We are applying the transformations on (x,y) not (x’,y").

Space for Personal Notes
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Sub-Section: Reflection

0

O
o

Exploration: Reflection

» Consider the point below:

C’ztv) @(//—\

(x=9)

» Let's plot the coordinates:

G P1: Reflection in Tﬁe x-axi9
G p2: Reflection in th@.

Reflection
Reflection in the x-axis: y' = —y

Reflection in the y-axis: x' = —x
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oL~
Sub-Section: Translation 9
-
4
Exploration: Translation "9‘!/“0\/0’ | ‘\]

» Consider the point below:

R
A
(N
v,

» Let's plot the coordinates (ignore the scale):
G P1: Translation by 2 units in the negative direction of the x-axis. - (d"r
—— M — -

& P2: Translation by 3 units in the negative direction of the y-axis. .% dO\AM

Translation D

Translation by c units in the positive direction of the x-axis: x' = x + ¢

Translation by d units in the positive direction of the y-axis:y' =y + d
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Question 4
Find the image (x’, y") after applying the following transformations to (x, y).
Translation by 3 units in the positive direction of the x-axis. x (= %*‘;

ee——— | e
—

Translation by 2 units in the negative direction of the y-axis. U ( ) ﬂ -2
& e

(23 §=2)

Key Takeaways

M The transformed point is called the image and is denoted by (x’,y").
M The dilation factor is multiplied by the original coordinates.
M Reflection makes the original coordinates the negative of their original values.

M Translation adds a unit to the original coordinates.
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Section B: Transformation of Points

o>
DRT =
Sub-Section: Basic Transformation of Points ®
Let’s try to apply all types of transformations to a point! .

Question 5 Walkthrough.

Find the imagter applying the following transformations to (x, y).
d Dilation by a factor 2 from the x-axis. g ! ‘;Q.U

Dilation by a factor 4 from the y-axis.

Reflection in the x-axis. d I = ’2\ ’

Translation by 2 units in the negative direction of the x-axis. Qb‘

Translation by 3 units in the positive direction of the y-axis. ‘9 | = — 23 4-3

( en-2z) =213
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Question 6

Find the image (x’, y") after applying the following transformations to (x, y).

Translation by 4 units in the positive direction of the x-axis.

l=xt¢

Translation by 3 units in the negative direction of the y-axis. ﬂ‘ 5'6 ’3

Dilation by a factor of § from the x-axis.

Dilation by a factor of 2 from the y-axis. 2/ ‘ = 2_C Z.f ‘0

Reflection in the x-axis.

6(31. -3

9':—-(? Ly-’?)

(2Cxtwd | /-'gC*J"?))

NOTE: Order Matters.
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Question 7 Extension.

Find the image (x’, y") after applying the following transformations to (x, y).

Translation by a units in the negative direction of the x-axis.

Translation by b units in the positive direction of the y-axis.

Dilation by a factor ¢ from the x-axis.
Dilation by a factor % from the y-axis.

Reflection in the x-axis.

3
(x"y') = (E (x—a),—c(y+ b))

Space for Personal Notes
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0

Sub-Section: The Order of Transformations

Discussion: From the previous question, what happens when the translation is applied first?
® DRT — -CKPQVM
_—2 Facrtoviseal
TRD

What is the order of transformations the same as?

wav\duc

DRT e
Order :ABODMAS Order

{

The Order of Transformation

N J

\

DK

Question 8 Walkthrough.

Consider the point (x, y) which was transformed into a poin@) by the transformation T.
\swa Mleai

(2’?@
Jeaniter thinks the transformation was:
“Translation 6 units in the positive direction of the x-axis and dilation by a factor of 3 from the y-axis.”

Meanwhile, David fhinks the transformation was:

“Dilation ¥y a factor of 3 from the y-axis and translation 6 units in the positive direction of the x-axis.”

Who is correct? And why?

(=35 x =304

Do !
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Question 9

Consider the point (x, y) was transformed into a poin{ (2(x — 5), /) by the transformation T.

hWaque

Massethinks the transformation was:

“Translation 5 units in the negative direction oMhe x-axis and dilation by a factor of 2 from the y-axis.”

3
Meanwhile, Semethinks the transformation was:

“Dilation by a factor of 2 from the y-axis and translation 5 units in the negative direction of the x-axis.”

Who is correct? And why?

Smmqvb
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Question 10 Extension.
Consider the point (x,y) was transformed into a point (2ax + 6a, y) by the transformation T.
Jennifer thinks the transformation was:

“A translation by 3 units in the positive direction of the x-axis, followed by a dilation
by a factor 2a from the y-axis.”

Meanwhile, David thinks the transformation was:

“A dilation by a factor 2a from the y-axis, followed by a translation by 3a units
in the positive direction of the x-axis.”

Who is correct? And why?

Jennifer 1s correct.
2a(x + 3) = 2ax + 6a

Discussion: If the order is the same as the BODMAS order, how do we change the order of

transformations? w?’ .(oﬁse
DRT &Lﬁ‘"

T
e_;(?MNA

‘:E

D

MM12 [2.4] - Transformations - Workbook ‘14
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: (
Question 11 Walkthrough. - j
PRt & 29 t3

The series of transformations, “a dilation by a factor % from the x-axis and a translation by 3 units up” yields the

same result as the series of transformations, “a translation by a units up and a dilation by a factor b from the x-

axis.” Find the values of a and b. T&D & | - b (y "ta)
= yt3 = blg<a)
_‘iw 3= bU < alo
ov=7

a
2
X

\
3

MM12 [2.4] - Transformations - Workbook ‘1 5
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Question 12

The series of transformations, “a dilation by a factor 4 from the y-axis, a reflection in the y-axis and a translation
by 8 units left” yields the same result as the series of transformations, “a translation by ¢ units right, a reflection in

o'z —4xu—2

the y-axis and a dilation by a factor d from the y-axis.” Find the values of ¢ and d.

7\ = —J@+c)

—p-& = — Alxtc)
M(At2z) = - A LX)

A =4

(/"5}
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Question 13 Extension.

The series of transformations, “a dilation by a factor 2 from the y-axis, a reflection in the y-axis, a dilation by a
factor 2 from the x-axis, a translation by 4 units left and a translation by 6 units down”, yields the same result as
the series of transformations, “a translation by c units right, a reflection in the y-axis, a dilation by a factor d from
the y-axis, a translation k units down, and a dilation by a factor m from the x-axis.” Find the values of

¢, d, kand m.

(—2x"'— 4,2y —6) = (—2(x"+ 2),2(v' — 3))

Therefore,c =2, d =2,k = 3, m=2

NOTE: Dilation factors don't change! ﬁ/

Space for Personal Notes
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0

O
Sub-Section: Interpreting the Transformation of Points @

Active Recall: Order of Transformation m
D&Y _
DMAS Order

Order

Question 14 Walkthrough.

Consider the transformation which maps:

x'=2x+4 :20"{‘2’)
HQKPGM“"( y'=-30-1) '-'—'—’331‘3

a. State the transformation in DRT (Dilation, Reflection, Translation) order.
Dilaction by Juswor o0 powrn B2

Dilection b focty 4—3 jOVOW’ He X-oRs
Retleetion w\ 2—oxK

| Tvanslete Lt vight
Y Tians a1 3 UP

=D ‘ﬁoYl:SCo(

b. State the transformation in the translation first order.
|2 vigd

AT 1 down

A~ m 90

D 2 fyow o
MM12 [2.4] - Transformations - Workbook ‘1 8
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NOTE: Expanding or factorising changes the order of transformation.

VCE Mathematical Methods 2

4

P

Question 15

Consider the transformation which maps:

% D fasor 3 POMY
¥ o pcor z from 2t
9 e In

x T b rignt
Yy T 4 slown

b. State the transformation in th€ translation figzs##order.

x T L YN
J 72 W
9V A nX

x D pugor 3 from TS
e

T, = 30ct2)
v 20 +2) =-——2ad-‘1

a. State the transformation iilation, Reflection, Translation) order.

Space for Personal Notes
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™~ 3‘
Discussion: Could the order of x and y transformations change? '%"’.

N/ - x 'Y
(€5 = tv\cﬂej‘)(j\/‘&@/\'\

N\ I /
Key Takeaways @

M Transformations should be interpreted when x’ and y’ are isolated.

M The order of transformation follows the BODMAS order.

M To change the order of transformations, we either factorise or expand.

Space for Personal Notes

MM12 [2.4] - Transformations - Workbook ‘20




@ONTOUREDUC ATION VCE Mathematical Methods ¥,

Section C: Transformation of Functions

Sub-Section: Applying Transformations to Functions

Let’s now work with Functions/

Transformation of Functions

QF 1@ -0 red
» Steps:
1. Transform the points.

2. Make x and y the subjects.

3. Substitute them into the function.

» The aim is to get rid of the old variables, x and y, and have the new variables, x" and y’, instead.

Question 16 Walkthrough.

Apply the transformations given below to y = x2.

Reflect in the y-axis. %\ = —2
Translate 1 unit to the right. Z,‘ =—X -("’
i : =
Dilate by a factor of 2 from the y-axis. X

J=4
@ X

o
5oz ot |

D( = "é‘?‘

9,(—tA0)

MM12 [2.4] - Transformations - Workbook
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~

Your turn/

Active Recall: Transformation of Functions

» The aimis to get rid of the old variables, x and y, and have the new variables, x’ and y’, instead.
— I __ !/
y=fx)->y =fx)

» Steps:

[ ]
1. Transform the EE"\+ .

2. Make x and y the S’Ub:lﬁcf .

3. g)b them into the function.

Space for Personal Notes
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Question 17

a. f(x)=x?

@a"«ﬁ AN

Apply the following transformations to the functions given:

Hrors

Dilation by factor 3 from the x-axis. ,ﬂ = BJ
PATETA

poirt

Reflect in the y-axis.

b. f(x)=+x

J-
o &P D o m
5 e

al=—-x—3
(—X=3D

Translate 3 units to the left.

(=
Dilate by a factor of 5 from the y-axis. )L ;

= (":-x"-— >.2..
Y =3(-%-3)"
P> =3 (-%-3)*

-—3[ -(2‘f—3))
a'-#n
y'=32J
AR TRl

=3y
zk—éﬁxJO

¢ (i)
{ te(-='+%)

Dilate by a factor of from the ax1s
Dilate by a factor of 3 from the x-axis.
Translate 4 units to the left.
Translate 1 unit up.

Reflect in the y-axis.

G ™
q-! _
S

15 -

22

m' b{:aq;:+)

MM12 [2.4] - Transformations - Workbook
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Question 18 Extension.

Apply the following transformations to y = 2*.

Translation by 2 units to the right.

Reflection in the y-axis.

Dilation by a factor 3 from the y-axis.

Translation by 3 units up.

A dilation by a factor 2 from the x-axis.

A reflection in the x-axis.

—I
y==2

b &

-

3

o

{j-:—i(_

_9-%

oL

—6

<3

MM12 [2.4] - Transformations - Workbook
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~

Now let’s go backwards!

Reverse Engineering
» Steps:
1. Add the dashes () back to the transformed function.

2. Make f( ) the subject.

3. Equate the LHS of the original and transformed functions to the RHS of the original and
transformed functions.

4. Make x" and y' the subjects and interpret the transformations.

Question 19 Watktirreughe
/ 7 A2
Find the transformations required for y = xs'to be transformed toy = 3 (xTH) + 5.

Lo a%3\E
422 (%)

{
=X t3 e
1= Yot

alzax=3 ' =3yt5

A. D fd.c'(’df }ﬁomv
g. D facovw 8§ fo ¥
a., T 3

9.7 5

MM12 [2.4] - Transformations - Workbook ‘25




G.ONTOURE[)UC ATION VCE Mathematical Methods ¥,

~

Your turn/

Active Recall: Steps for reverse engineering

=

» Steps:

Imag L wor)
1. Add t@acktothe 0 ( tremsfomest ‘jQ”'C‘llOYU

SRy e
2. Make f( ) the : | splte. IC % cd
w~ o — &
Q_ Mmen epéretipn 9
3. Equate the LHS of the original and transformed functions to the RHS of the original and
transformed functions.

\
4. Make % - ‘01 the subjects and interpret the transformations.

(
i

Space for Personal Notes W
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Question 20

State a series of tramr) that allow f (x) to be transformed into g(x).

a. f(x)=2(x+1)?+3and g(x) = 6(x 4)2 3. walF*f'hmuah
J-2x0%3 Y /26Cxte)=3

42 = ™ ﬂ—z—s(m‘»r) 4. P factor 3 from
2

‘ . a T 23 }"ﬂ”’r
&:}3’ &i} (x l)k’w““f)a‘ & T (& Ao

¢ P> /
‘9'1‘5 sly-3) el =d
5 33 ~2 xf X"f‘g

b. f(x)= 3@(—1?‘%1ndg(x)/=%@;(+ﬁ'+ 1.

(1Y = [)—'x‘fg)a
%zGX—l)z 2(y*-1)

-l =22x'¢3
‘g; ),Cg'-() 7(‘:1-‘1’ hT o} ('Qif"(
2
%—.: U(’I J_‘:‘—x —2 WT e

\o
¢'= Ll
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Question 21 Extension.

Find a sequence of transformations required for y = 2(x — 3)? + 4 to be transformed to y = —x? — 4x — 9.

Complete the square for second function.
y=—(x+2)>-5

Dilation by factor % from the x-axis.

Reflection 1n the x-axis.
Translation 3 units down.
Translation 5 units to the left.

N\ I /
Key Takeaways @

M We transform the coordinates first, then transform the function.
M To transform the function, replace its old variables with the new ones.

M To find the transformations, simply equate LHS with RHS after separating the transformations of x
and y.

MM12 [2.4] - Transformations - Workbook ‘28
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Contour Checklist

G,

O Learning Objective: [2.4.1] - Applying x’ and y’ Notation to Find
Transformed Points, Find the Interpretation of Transformations
and Altered Order of Transformations

Key Takeaways

5 '?)

The transformed point is called the ‘Ma' e and is denoted by Cu ( 'ﬂ) .
¢

The dilation factor is m"ﬂp]\ﬂ

O O O O O O 0O

to the original coordinate.

¢
Reflection makes the original coordinates the I o‘fv'“ E'“’ of their original values.

Translation M a unit to the original coordinate.

¢ |
Transformations should be interpreted when A ! H are isolated.
M \"4

The order of transformation follows the LMSrder.

N
To change the order of transformations, we either rPO\C}COy\ﬁQ// 60\?6"”‘

O Learning Objective: [2.4.2] - Find Transformed Functions

,-C a\Siy
O To transform the functiongreplacg its d’(‘ ﬂ

Takeaways

with the new one.

MM12 [2.4] - Transformations - Workbook
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Transformed Function

O Learning Objective: [2.4.3] - Find Transformations From

(Reverse Engineering)

O To find the transformations, simply equate the
transformations of x and y.

Key Takeaways

o~ CegioN

! -e e; IV after separating the

MM12 [2.4] - Transformations - Workbook
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What Are 1-on-1 Consults? -L:\‘

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after school weekdays, and all day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next. :)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link 0
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