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(S4ONTOUREDUCATION
Section A: Cheat Sheets

VCE Mathematical Methods %

P Inside of a log must be I bigger than 0 I

#  Inside of a root must be
_| biggar than ar equal to 0 |_-

» Denaminator | cannat be zero |

#  The domain of sum or product of two functions is equal
o thE-:-f the two domains.

» figre)=[f] Ll im0
#  For composite function to exist
I range (output) EIfiI'EidEI c | domain {inpat) :-f-::utsi-:lel

#  The domain of compesitz is equal to the domain of
inside (15%) | function.

subsst

# The range of composite is a
the outside.

of the rangs of

[1.1.3] - Find the Rule. Domain. and Range of Inverse
Funciions
» freedstobe_|1:1] forf-!toesist

#  Domain of the inverse function equals to
range af the original

#  Symmetrical around

#  For intersections of inverses, we can eguate the function

w[r=x]

and vice versa.

#  The compasite fyogtjon of inverses is always piven by

Fftxy) =%

#  The range of the fun::ti-:ln miust b= a zubzet of
the -:|f the outside function.

#  We restrict the -:-f the inside function =o

it= _J range | __fits in the domain of the owtside function

[.27]- Findthe B f Comule € e Funct

#  To find the range of 2 complicated function, we can break
the function into 3 of two simplar

functions.

[1.23] - Find the Gradient of inverse Functions

#  If the gradient of f at (g, f{&]) = m, then the gradient of

frlat(flalar=_1 1

n

—

IS AN ST DN L

SIS OONS SN A

¥ The transformedonint = called the _| 'M2E2

denoted by _| (x', %" 31—

|4}

and is

P The dilation factor is _| multioled

coordinate.

| to the ariginzl

#  Reflection makes the original coordinates the
| of their onigingl valuss.

negative

B Tranclation adds

coordinate.

& unit to the ariginal

#  Transformations should be interprated when
| are isalated.

— x'and y'

EODMAS

*  The order of tranzformation follows the _|
ordear.

#  To chanpe the order of transformations, we either

factorize or expand
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(S4ONTOUREDUCATION

VCE Mathematical Methods %

Cheat Sheet

1 - Find Transformed Runctions:

#  To transform the function, replace its
| with the new one.

old variables

[1.3.3] - Aind Trensformations From Trensfomed Functions
Engi ine)
P TpEeees ations, simply equate the

LHE and RHE after separating the
transformations of x and y.

[1.4.17 - Apply Quick Method to Find Tensformations

®  For applying transformations in the quick method:
Apply everything for x in the _| | direction.
Inclueding the order!

opposite

»  For interpreting transformations in the quick method:
Read everything for x in the opposite direction. Including

I
the__ order ——

1.4.7] - Aind Transfmations

reversed

P Orderis

opposite

¥ All transformations are in the direction.

[1.4.3] - Apply Transformations of Functions 1o Find Their
Domain, Range. Transformed Points and Tangemis

#  Everything moves topether as a function.

> Steps

transformations

1. Find the
functions.

between two

same

2. Apply the transformations to
domain, range, points and tangents.

| % 5
1.4.4] - Aind Transformations of the Inverse Functions fix

»  Steps

1.  Find the transformations between the two
original functions.

2 Imverse the transformations found in 1.

1.4.5] - find i
Functions

Transfumations For the Same

» Same transformations can be done _| differently | p,

gither putting it in or out of the £

=  Commonly, lock for basic algebra, index and _|  log laws
1.4.6]- i jon of the Functions to Find

A P ; .

¥ Seps

1. ldentify the region of Zl
2 Identiﬂ the rEEiDI'l of :1
3. Manipulate the function so that all the

changes are within the region of x or y.

1.5.11 - Aind the

int and Distance i &
Between Two Points or Functions

Midpoint is simply the of 2 points.

Distance formula is derived from | Pythagoras thearem |

Horizontal distance is the distance between aIuP_f..

vy ¥ v v

Wertical distance is the distance between Iues.

1 - Find Paralle] and

#»  Parallel lines have the gradiemnt.

P Pempendicular lines have | negative reciprocal |
gradient.

Lines

MM34 [0.8] - AOS 1 Revision - Workshop
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VCE Mathematical Methods %

Cheat Sheet

- Find the: Berween a Line and x-axis of Two

1
Limes

#  To find the angle between a line and the x-axis we can
use the equation m o tan(f)

I

P To find the angle between two lines we can use

&= [tan ™ (my ) — tan ™ (g )| |
ar
I:a.r.llﬁ' — ey — g
1+ mymg

[1.5.4] - Find The Uninmam Valee for Systems of Linear
Equations

#  Two linear equations have unique solutions if they have

P Two linear Equatinniﬁmainiu.itely many solutions
when they have the same gradient and
e same}— constnt

¥ Two linear equations have no solution when they have
I the same gradient anu:l

constant

[1.55] - Sketrhing the: Sum of Tiwo Function’s Graph by Using
the Addition of Ordinates

P addition of ordinates is used to sketch the of
Twio functions.

P e always add their values.

Iwhen we have an x imtercept for one graph, sum graph

the other graph.

®  Inhen we have an intersection between two graphs. the

sum graph equals to their

value,

P \Wwhen we havean equidistance from the x-axis, sum
graph hazsan) . |intercept

R
[1.6.1] - Apply Midpoint to FAind a Reflected Poimt

*  The himt and its reflection is

perpendicular to the line it is reflected in

» The MdpOIMt | ot & line and its reflection lies

on the line it is reflected in.

®  Steps for finding the reflection of 2 point in a line

1. Find the perpendicular line passing
through the point.
—
2 Find the MEEENO | betweenthe

original line and the perpendicular line.

3. Find the reflected point (x. ) b '
intersection from 2_as the midpoint |

between the original and reflected point.

1 - Parallel and Lines to Gemmetric
Problems
P When solvi eometric problems always draw a

— diagram | of the situation.

1.7.1] - ihe Fachw Theorem and Remainder Theorem
o ity the and Remainders and Find the Uinkriowrn
of a Function
»  The degree of & polynomial is the polynomial’s

highest power.
#  The roots of a polynomial are its __| a-MMErCEpts |

®  For polynomial long division:

Dividend Remainder

— = {Juotient +
Divisor Q

Divizor

» Wwhen P(x) is divided by (x — &), the remainder is
- PI:E’:I L

factor

P fPla)=0.thenix—a) isa of Pix).

MM34 [0.8] - AOS 1 Revision - Workshop
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@ONTOUREDUC ATION VCE Mathematical Methods %

[1.7_#] - Find Factored Form of Polynomiazls ¥ Steps to graphing factorised polynomials;
¥ Steps to factor a cubic polynomial are:; 1. Plot x-intercepts.
1. Find a single root by trial and error. 2. Determine whether the polynomial is positive or
negative.
(Factor Thearem: 5= into the functicn and
see if we get 2810 ). 3. Use the repeated factors to deduce the shape:
2. lUse long division to find the quadratic factor. ¥ Non-Repeated: Only _| x-intercept |
3. Factorise the quadratic. P Even Repeated: x-intercept and a
) ) — turning point |—
¥ Rational Root Theorem namows down the possible roots.
If the roots are rational numbers, it must be that any: P 0dd Repeated: x-intercept and a
Factors of constant term ag — stationary point of inflection [~

Potential root | Factors of leading coefficient a,

¥ Sum and difference of cubes:

ad+b3=(| @B |yaZ_ab+p?)

ad—b=(| (@b | y(aZ+ ab+ b?)

[1.7.3] - Graph Factored and Unfactored Polynomials

¥ Graphs of a(x — k)" + &k, where n is an odd positive
integer that is not equal to 1

& The point (A, k) gives us the stationary point of

1 inflection

Graphs of alx — h)™ + k, where n is an even positive
integer:

b b

G The point (h k) gives us the | turmingpoint |

. These graphs look like a | quadratic |

MM34 [0.8] - AOS 1 Revision - Workshop 5




(S4ONTOUREDUCATION

VCE Mathematical Methods %

Functions
#  0dd Functions:
fi—x)=—f(x)

G Property: Reflecting on the
same as reflecting around the

#  Euen Functions:

fl—x) = f(x)

»  Power Functions:

®
V — xm

Two

One

» Bvenm=_|

€' n: Dictates the range

P 0dd n: Range could be

] Froperty: It is symmetrical about the _|

Cheat Sheet

[1.7.4] - Identify Odd, and Even Functions and Comect Power

y-3Xis

is the

— =x-3xis |

y-2Xis

& m: Dictates the number of tails.
¥ Oddm = tails.

tail.

all real

—

¥ Evenn: Range must be _|

non-negative

| polynomial |
€ Power > 1: Looks like a

function.

€ Power < 1: Locks like a

root

function.

MM34 [0.8] - AOS 1 Revision - Workshop
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VCE Mathematical Methods %

Cheat Sheet

[1.8.4] - Apply Odd and Even Functions (MHS Investigation

8.11- Transformations to Restrict the Number of
Positive/N ive x-i

relevant intercept to the _| origin |~

[1.8.2]1 - Apply Discriminant to Solve Number of Solutions
Duestions

¥ There are no real solutions for 2 quadratic when A

i I )

¥ There is one real solution for a quadratic when
A | _ |0

A - 0.

[1.8.31 - Applv Shape/Graph to Solve Number of Solrtions

Duestions

To findthe number of solutions for f{x) = &, draw a
horizontal line at y =k and

count frre-rrrer=erTol s,

P Tosolve these questions, figure out how to translate the

¥ There are two unigue real solutions for a quadratic when

2023)

B

B

8

g

—fl—x)
fi—x)

For an odd function, f(x) =

For an even function, fix) =

= | ify Possible From a

A turning point x-intercept has a(n)
power on its factor.

even

A =tationary point of inflection x intercept has ain)
odd power on its factor.

If the x-intercept passes straight through, the power of
the factor is 1

MM34 [0.8] - AOS 1 Revision - Workshop




G.ONTOURE[)UC ATION VCE Mathematical Methods %
Section B: Questions (61 Marks)

Sub-Section: Exam 1

00

INSTRUCTION: 31 Marks. 5 Minutes Reading. 35 Minutes Writing.

Question 1 (4 marks)
Consider the points A(—3,5) and B(4, —2).

a. Find the equation of the line joining A and B and hence, find the angle that the line segment AB makes with
the positive x-axis. (2 marks) [1.5.2] [1.5.3]

m=_5-G3) 7 _ [ \\
2-¢ —7 <C
AN

Y-s = —(/[ZA)
G’ /

v - —7-2+S S ()= —)
—F 1 /
v AN N

b. Find the equation of the line that the point A could be reflected in to map it onto the
[1.5.2] [1.6.1]

m= —/ @ '

ae]
Q.
5
®

P
N
8
8
2
w

N

<
) h\
F
—
f~—

52
—:/&k S0 |
C 7z, 2 |

MM34 [0.8] - AOS 1 Revision - Workshop ‘ 8
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VCE Mathematical Methods %

Question 2 (3 marks) [1.5.4]

Consider the system of linear equations:

where a € R. Find the value of a such that the system of equations has infinitely many solutions.

-4

(a—4)x+3y=2

4x+(a+7)y=a+3

2

= —la-¢d 2
g= LPrr3

- =4 at 3
¢ @Y g

- —(a—%) AL _ oX3
o+ 3 4 32 ot

/A = (a-4)ait7)

[R = az'-/—]a\ -2

2.(et1) = 3ot )
2oL — Ra 4\

(a=5

S e

A% L34 — Lo >0
A V A ) L4

/

7

VAR VP
CoFg/ia=s ) =o

==a

(. )

Space for Personal Notes
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VCE Mathematical Methods %

Question 3 (10 marks)

a. Find the maximal domain of f(x) + ﬁ. (2 marks) [1.1.1]

Consider the functions f and g, defined over their maximal domains where:

fO)=2Vx+2-2

g(x) =log,(3 —x)

#WL

7;’(—2-7/0 /?7_3_/]’)") >O
x 7 2 S-2x> /
4 L

e [2 2)
7

b. Show that f(g(x)) is not defined. (1 mark) [1.1.2]

fen (?ﬂc) & [R

Lom j/’&c) € [-2,020)

e £ [-2, )

-

C.

[7C. a4 < [fho

] ij ?Lﬁ) R4 5.2,4/%/

The domain of g is restricted to x € (—oo, a]. Find the largest value of a such that f ( g (x)) exists and write
down its rule. (3 marks) [1.1.2] [1.2.1]

Sis = ) /7&/3%) = -2
— e g
N I
BN 277 {F
J;

[A=% )
v

MM34 [0.8] - AOS 1 Revision - Workshop - - 10
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G.ONTOUREDUC ATION VCE Mathematical Methods %

d. Define f~1, the inverse function of f. (2 marks) [1.1.3]

et = 22 —2 J— M\J}-l; p«(j# e G2 20)

Sy T AU

x=Ayte ~2 \ j’ [2.00) DR, §T)>Flet2) =2
G = =2 N .
Y2 = -é—l_‘C’l.sFZ._)a 3

a /
=1 ('15(-2)&-—&
g T

e. Find all points of intersection between f and f 1. (2 marks) [1.1.3]

L) =x

!
QX Fe =2 =x ) G te
ez ~ 3 (42 —_—

2 gl N[ S|

Garp> 2ty

)c,L=C(, , r==%2

Space for Personal Notes
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G.ONTOUREDUC ATION VCE Mathematical Methods %

Question 4 (3 marks) [1.5.5]

The graphs of quadratic functions f and g are sketched on the axes below. Sketch the graph of f 4+ g on the same
axes.

Space for Personal Notes

MM34 [0.8] - AOS 1 Revision - Workshop ‘1 2




G.ONTOUREDUC ATION VCE Mathematical Methods %

Question 5 (4 marks)

ol- - perd
Consider the functions f(x) = 2log,(x) and g(x) = —4log,(3x — 6).
f(x) to g(x). (2 marks) [1.4.5]

=2 leq_ x) (.
J 0

R = (%z CZ‘C‘,‘GD

b. Without using any dilations from the y-axis, describe a sequence of transformations that map g(x) to f(x).
(2 marks) [1.4.6]

Y=l (=6 4= Alog, ()
d J= dJ J
/ \ L / /7 2\
= —ofln [ty 1) =t
Y = —gog, (¢) —Hlay (2-2) x=x-2
! s Y ] / Y+ 4‘/:2 )
/V“f__"éﬂf_” D) %= ~z

a. Using dilations, reflections, and horizontal translations only, describe a sequence of transformations that map

d
=1z /
> cffz ) ;%“—:_ (Q:rlé?,n/—-é)
/ .
A=k 36 L apht
éf - . . \ ’? ﬁ//fdw-g
/ x=gxte) 3. 01 R o %
4= A i x .

Space for Personal Notes
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G.ONTOUREDUC ATION VCE Mathematical Methods %

Question 6 (7 marks)

a. Let f(x) = x3—2x% — 11x + 12. Solve the equation f(x) = 0. (2 marks) [1.7.2]

_‘34,1_)'-“— |—2 -1l +12 , - /7[—/)(2;2—2-:'&/:—0

-° (72— ) [ +7)(~¢) —o

C’Z_—l) 5 fF-od'ﬂl‘

xE =% —lA \ ) T H=t,-2 %
X | (22 yixtre \ T
2 2
5% )
_xE A2
“[2T /(2 /
Let g(x) = (x — 2)(x + 1)(x + 2). The graph of y = g(x) is shown on the axes below:
Y
A /\
3
24
14
AW \
' ' X
T3 {2 3 5 o °

V

MM34 [0.8] - AOS 1 Revision - Workshop '14




a (x] = (ct2)Gct1)(x-2)

G.ONTOUREDUCATION VCE Mathematical Methods %
b. Describe the transformations that map g(x) to h(x) = —% g(2 — x). (2 marks) [1.3.1]
"ub} x= 2-x
bf/= "—-L QCZ"K,) (,L—__-Z,Q{’
¢ T
=2y’=qg(z=x"
a— g’ ZJ/—— -xA42
/I _ -
Y =Y
U 154
/ MM n Y
2, V2 r~yast

;e
c. Find the factored form of h(x) and sketch the graph of h(x) on the same axes as g(x)
intercepts. (3 marks) [1.3.2]

pi)= 40 z«ca)fz—cw)[z—x*z-)j

A X

b

abel all axes

ZaL/
-1 /
—= (4%

— Y /o )
- T~/ (> / 7=
/ /. 4o P
= x4 XT3

Space for Personal Notes
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VCE Mathematical Methods %

0

Sub-Section: Exam 2

|

o,
®

INSTRUCTION: 30 Marks. 5 Minutes Reading. 35 Minutes Writing.

Question 7 (1 mark) [1.1.4]

U ))?
A f(f1(x) =x,x € [-3,)

(B/yp(l(x)) = x,x € [-5,00)

//f(f‘l(x)) = —x,x € (—o0,—5]

D. f(f71(x)) = x,x € (—o,-3]

Consider the function f: [-3,0) = R, f(x) = (x + 3)? — 5. Which of the following is the rule and domain of

/Dé""\d—lz /ngﬁ

Question 8 (1 mark) [1.2.2]

The range of the function f(x) = log, (\/ x?* + 4) is:

V\/
A. [2,0)
B ) \/
C./[ 1)
gy [0,{)
D. (1,00)

Space for Personal Notes
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G.()NTOUREDUC ATION VCE Mathematical Methods %

Question 9 (1 mark) [1.2.3]

The function f has an inverse function f~1. It is known that f (1) = 2, f(2) = 3 and f'(2) = 3, f'(3) = 5. Find
the gradient of f ™1 when x = 3.

A L
@ §2)
=
D. -

Question 10 (1 mark) [1.4.1]

The function T: R? - R? maps the graph of y = (x — 1)? onto the graph y = 2(x — 3)? + 6. The rule for T could
be:

My)=(x—2,2y—6>

B. T(x,y)=(x+2,2y+3)

C. T(x,y)=(x+2,2y—-3)

(g/m) = (X +2,2y+6)

Question 11 (1 mark) [1.7.1]

The polynomial x3 + ax? + bx + 5 is perfectly divisible by x + 3 and has a remainder of 1 when divided by
x — 2.The values (a, b) are:

A. (4,12)

(2

Space for Personal Notes
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G.()NTOUREDUC ATION VCE Mathematical Methods %

Question 12 (1 mark) [1.8.2]

The function f(x) = x3 — x? + (k — 6)x + 2k, where k € R, has exactly one root for:
_— ~  —— _—

VAN ey

. ERN NN
B. "

c. 2<k<?
4 4
& D. k=2
-

T N S AT

/_ ~
-y = HEnd%) u'=-¢
Let f(x) and g(x) = — % f(4x + 8) be functions. A séquence of transformations that maps g(x) to f(x) is:

Question 13 (1 mark) [1.4.2]

A. A dilation by a factor § from the x-axis, a dilation by a factor % from the y-axis, a reflection in the x-axis, and a

translation 2 units to the left.

B. A dilation by a factor 3 from the x-axis, a dilation by a factor 4 from the y-axis, a reflection in the x-axis. And
ranslation 2 units to the left.

‘C//nfslation 2 units to the right, a reflection in the x-axis, a dilation by a factor 4 from the y-axis, and a

ilation by a factor 3 from the x-axis.

D. A translation 2 units to the left, a reflection in the x-axis, a dilation by a factor 3 from the y-axis, and dilation
by a factor 4 from the x-axis.

Space for Personal Notes

MM34 [0.8] - AOS 1 Revision - Workshop ‘1 8




G.ONTOURE[)UC ATION VCE Mathematical Methods %

AN

W) = (x - 0)*(x — b)’(x = ©)

Question 14 (1 mark)

Consider the graph of a function f shown below, where a, b, c > 0. A possible rule for f(x) is:

4

N

i
N

-A b \/O v

/ WV
. f)=—-(x+a)?(x—-b)3(x—0)

%) = (x+a)?(x —b)3(x — )

D. f(x)=(+a)*(x+b)>3(x—rc)

7/;\3[@ cochanleducotia com . ov
Question 15 (1 mark) [1.7.4] [1.8.4] @‘V“&l __2)\0 29

Consider the function f(x) = x5 + 3x3 + (k? — 3k — 4)x? + 2kx + 2k? + k — 1. The value(s) of k for which

f(x) is an odd function are:

k=1 ﬂ@dm Jix) = A/

B. k=1lork=-1

yre k5@1\»@ ( pooy - o, A)/ =

D. k=4

MM34 [0.8] - AOS 1 Revision - Workshop ‘1 9




G.ONTOUREDUC ATION VCE Mathematical Methods %

Question 16 (12 marks)
Consider the quadratic function f(x) = x* — 9x% + 4x + 12.
a. Fully factorise f and hence, find all its roots. (2 marks) [1.7.2]

Ok«) = [x-A) () ere)

pe)=0, 7= 2.-7-3]
i s

)
14

b. Sketch the graph of y = f(x) on the axes below. Label all axes, intercepts, and turning points correct to two
decimal places where appropriate. (3 marks) [1.7.3]

7‘ -20+

%/{'x):o . A\ 4

-30-

—_—

- q
£z .. ..
_ C_) \ _ - b% /’{’V
MM34 [0.8] - AOS 1 Revision - Workshop /}L’ =/ ! '20




G.ONTOUREDUC ATION VCE Mathematical Methods %

c. [/ khgl‘t‘

i. Find all values of k € R such that f(x — k) = 0 has two positive solutions. (2 marks) [1.8.1]

[ <A <3

ii. The equation f(x) = a, a € R has no solutions. Find all possible values of a, exactly. (1 mark) [1.8.3]
"

AL -bJé ‘%_

iii. Find the shortest horizontal distance between two points on the graph of y = f(x) when y = 10. Give
your answer correct to two decimal places. (2 marks) [1.5.1]

nlt’() = /0 2= 0B, p20
[V} V4 /

Ry

/- 08

MM34 [0.8] - AOS 1 Revision - Workshop ‘21




G.ONTOUREDUC ATION VCE Mathematical Methods %

d. The graph of y = f(x) and the graph of y = —f(x) + k has exactly one point of intersection. Find the exact
value of k. (2 marks) [1.3.3]

YENYS YR/ TR =)

7

- e =L 2z
P

Space for Personal Notes
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(S4ONTOUREDUCATION

VCE Mathematical Methods %

Question 17 (9 marks)

Consider the function f : R - R, f(x) = V3x + 3 — 3v/3.

Y
N

o4

Sketch the graph of f and f =1 on the axes above. Label the point of intersection with coordinates.

(2 marks) [1.1.3]
ii. Find the distance between the origin and the intersection. (1 mark) [1.5.1]

e

374" = Jv=(2E )

e

iii. Find the exact size of the acute angle between f and f~! at their intersection point. (1 mark) [1.5.3]

ALy~ 4

(5 ()
(NE ) C7T/

170

%

=

_’Z/ = /TZ,Z))//
e L///

MM34 [0.8] - AOS 1 Revision - Workshop
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G.ONTOUREDUC ATION VCE Mathematical Methods %

Consider the functions g(x) = 2x — 5 and h : [-Vk,Vk] = R, h(x) = %x — k, where k € R*.

b. Find the coordinates for any point of intersection between g and h in terms of k. (1 mark)

22-5 = jli'x.—}p\,

fa.z/—fdt-@ /2 7 )

ST apm) B ,_—¢/

fo'-{d. dd I'AW @K,‘Q& - ~—_ — °

¢. Find the values of k for which g(x) = h(x) has a unique solution. (2 marks)
N

r

en < TRUS <@ k)
2Jk.— | VR

W”Vvk

\\__’

hf?ﬁ 5—:‘ﬁ
el

— /

d. Find the shortest distance from any intersection of g and h to the origin. Give your answer £orrect to two
decimal places. (2 marks) [1.5.1]
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Website: contoureducation.com.au | Phone; 1800 888 300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods %
Free 1-on-1 Consults

What Are 1-on-1 Consults? %

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

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!
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Booking Link

bit.ly/contour-methods-consult-2025
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