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(S4ONTOUREDUCATION
Section A: Cheat Sheets

VCE Mathematical Methods %

Cheat Sheet

[1.1.1] - Find the Maximal Domain and Range

P Inside of a log must be T”m‘"

P Inside of a root must

-8
hon 31

P Denominator =0

P The domain of su or product of two functions is equal
to ! GCI}WL of the two domains.

[1.1.2] - Find the Rule, Domain and Range of a Composite
Function (Range Does Not Require Splitting to Find as the
Function is Easy to Draw)

> F(900) :JF Q.

P For composite function to exist,

[ns c_ o Qut

» The dc‘)main of composite is equal to the domain of
' function.

P Range of composite is a &Kj'_ of the range of the

outside.

[1.1.3] - Find the Rule, Domain, and Range of Inverse |

Functions

» fneedstobe_ [l forf ' toexist

P Domain of the inverse function equals to

»  Symmetrical around y’—"".

and vice versa.

P Forintersections of inverses, we can equate the function

tog‘ii'!-.

[1.1.4] - Find the Composite Function of the Inverse Function

P The composite function of inverses is always equal to
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(S0ONTOUREDUCATION

VCE Mathematical Methods %

Cheat Sheet

[1.2.1] - Find a new domain to fix composite functions

»  The range of the _m{w_'function must be a subset of
the _dam. of the outside function.

P We restrict the _M of the inside function so

its Aa]gag_ fits in the domain of the outside function.

[1.2.2] - Find the range of complex compasite functions

P Tofind therange of a complicated function, we can break

the function into a ___Sestles of two simpler

functions.

[1.2.3] - Find the gradient of inverse functions

» If the gradient of f at (a, f(a)) = m, then the

gradient of f~1 at Gfeas.al st
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Cheat Sheet
[1.3.1] - Applying x’ and y’ notation to find transformed [1.3.2] - Find transformed functions.
points, find the interpretation of transformations and altered
order of transformations. P To transform the function, replace its
. old veurlsabl® \ith the new one.
P The transformed point is called the %fg and is
denoted by ;&‘. C ! .

[1.3.3] - Find transformations from transformed functions

P The dilation factor is AM'L& to the original (Reverse Engineering).
coordinate.

P To find the transformations, simply equate the
P Reflection makes the original coordinates the after separating the

A‘Aj&; of their original values. transformations of x and y.
_d& a unit to the original

P Translation
coordinate.

& Transformati?ns should be interpreted when

» & 5‘ are isolated.
P The order of transformation follows the M

order.

P To change the order of transformations, we either
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G.ONTOURE[)UC ATION VCE Mathematical Methods %

Cheat Sheet
[1.4.1] - Apply quick method to find transformations [1.4.4] - Find transformations of the inverse functions ’f (x)
[1.4.2] - Find opposite transformations [1.4.5] - Find multiple transformations for the same functions
[1.4.3] - Apply transformations of functions to find their [1.4.6] - Apply manipulation of the functions to find
domain, range, transformed points and tangents. appropriate transformations.
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VCE Mathematical Methods %

Cheat Sheet

[1.5.1] - Find the Midpoint and Distance (Horizontal &
Vertical) Between Two Points Or Functions

P Midpoint is simply the% of 2 points.

Distance formula is derived from ’971*5'?—

Vertical distance is the distance between a values.

[1.5.2] - Find Parallel and Perpendicular Lines

P Parallel lines have the S04 _gradient.
P Perpendicular lines have negafhe ’“%l
gradient. /

[1.5.3] - Find the Angle Between a Line and x-axis or Two
Lines

use the equationm =

P To find the angle between two lines we can use 6 =

(o™ ()= €O Cmall ortans

- —th
( H-IMthl

>
P Horizontal distance is the distance between _2€ values.

P To find the angle between a line and the x-axis we can

[1.5.4] - Find The Unknown Value for Systems of Linea‘r
Equations

Tw9 linear equations have unique solutions if they have
gradients.

P Two linear equations have infinitely many solutions
when they have __ Sawa€_ gradient and

_ Sowmme constant.

P Two linear equations have no solution when they have
gradient and

constant.

[1.5.5] - Sketching the sum of two function’s graph by using
the addition of ordinates

P Addition of ordinates is used to sketch the _<SUdof
two functions.

P We always add their a, values.

P When we have an x intercept for one graph, sum graph

qug& - ) the other graph.

P When we have an intersection between two graphs, the

sum graph equals to __ daxabl€  their %
value.

P When we have an equidistance from the x-axis, sum
graph hasan _2C _intercept.
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VCE Mathematical Methods %

Cheat Sheet

[1.6.1] - Apply Midpoint to Find a Reflected Point.

»  Theline betweenﬁ point and its reflection is

on the line it is reflected in.

2. Find the
original line and th

erpendicular line.

3. Find the reflected point (x;
intersection from 2. as the

% to the line it is reflected in.

P The of a line and its reflection lies

s for finding the reflection of a point in a line:

line passing
between the

by treating the

[1.6.2] - Apply parallel and perpendicular lines to geometric

problems

between the original and reﬂecte}qO\int.
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VCE Mathematical Methods %

Cheat Sheet

[1.7.1] - Apply the Factor Theorem and Remainder Theorem

[1.7.3] - Graph factored and unfactored polynomials

to identify the roots, and remainders and find the unknown of
a function.

P The degree of a polynomial is the polynomial's
power.

P The roots of a polynomial are its __2¢ Mr'

P For polynomial long division: z . I

Dividend

————— = Quotient + Bhﬁﬁ#
Divisor Q

P When P(x) is divided by (x — @), the remainder is

P 1fP(a) =0, then (x — a) isa "'fwj'-v © ofP).

[1.7.2] - Find factored form of polynomials.

P Steps to factor a cubic polynomial are:
1. Find a single root by trial and error.

(Factor Theorem: Substitute into the function and
see if we get (o) ).

2. Use hﬁ divbl~ 1o find the quadratic factor.

3. Factorise the quadratic.

P Rational Root Theorem narrows down the possible roots.
If the roots are rational numbers, it must be that any:

N Factors of Mla_‘ 'b“ao

Potential root = +
Factors of M_m.g& a,

P Sum and difference of cubes:

a®+bpd=(_otb )(a? - ab + b?)

B-BP=C_0=b )(a?+ab+b?)

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

G The point (k, k) gives us the stationary point of
]
P Graphs of a(x — h)" + k, where n is an even positive
integer:
€' The point (h, k) gives us the 1-‘ !’

€' These graphs look like a OIJML“-

P Steps to graphing factorised polynomials:

1. Plot x-intercepts.

2. Determine whether the polynomial is positive or
negative.

3. Use the repeated factors to deduce the shape:

»  Non-Repeated: Only __JC wi™

P Even Repeated: x-intercept and a

-('-P

> epeated: x-intefcept an
OEdRp ted t.jbc pz';pdzspl) |
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VCE Mathematical Methods %

[1.7.4] - ldentify odd, and even functions and correct power
functions.

$  0dd functions:

f0)=—f®)

G Property: Reflecting on the y oxly is the
axl

same as reflecting around the

$  Even functions:

f(=0)=f)

G Property: It is symmetrical about the 3 ads .

$  Power Functions:
y = XxXm
G m: Dictates the number of tails.

» 0ddm= Z s

» Evenm = l tail.

G n: Dictates the range.

P 0dd n: Range could be Q) .

P Even n: Range must be _ WGW-~ !%‘i’". .
G Power > 1: Looks Iikea_FJVM_

function.

G Power < 1: Looks like a ﬂﬂ‘ function.
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VCE Mathematical Methods %

Cheat Sheet -

[1.8.1] - Apply Transformations to Restrict the Number of

¥ >

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

Positive/Negative x-intercept(s)

P To solve these questions, figure out how to translate the

relevant intercept to the _Mﬂﬁ.

[1.8.2] - Apply Discriminant to Solve Number of Solutions
Questions

P There are no real solutions for a quadratic when A
0.

P There is one real solution for a quadratic when
A = 0.

P There are two unique real solutions for a quadratic when

A 2 0.

[1.8.3] - Apply Shape/Graph to Solve Number of Solutions
Questions

»  Tofind the‘ numbeg of solutions for f(x) = k, draw a
line at =k
and count gje intersections.

2023)
¢ | -
»  For an odd function, ‘f (a) ""f C Q')'

P For an even functiop, ~'F th) = 'f‘c_a\ .
NV

1.8.5] - Identify Possible Rule(s) From a Graph

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

P A stationgry,point of inflection x intercept has a(n)
ajéz power on its factor.

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

MM34 [0.8] - AOS 1 Revision - Workshop




(S4ONTOUREDUCATION
Section B: Questions (66 Marks)

VCE Mathematical Methods %

Sub-Section: Exam 1

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

Question 1 (4 marks)

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

positive x-axis. (2 marks) [1.5.2] [1.5.3]

S=(-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

Y=t L.

m=__3_q_ -

L
\%4

L\

N

[1.5.2] [1.6.1] .
L buedd

2 g = —x +C \
sub (~3,8)
S= 3+C &= 135° o 47
c=2

(Ro-

b. Find the equation of the line that the point A could be reflected in to map it onto the point B. (2 marks)

2 ';_1 :@* C

A: (3S) m=l.

S

\
[

> 2 t
~ $= 3+
/ B"CL"‘('Z) C= (
ﬁ-:} =X+
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VCE Mathematical Methods %

Question 2 (3 marks) [1.5.4]

Consider the system of linear equations:

(@ =

4x + (4

Hx + 3y

+7)y ¥

=2

a+3

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

M =Mz C=(2
o= 4 2 o<
K T at) 2 7 atld

N

@"H (ot 1=

C""“ 30\*'2}2:(2

=S
—— o fa—40=0
(at §)@-S) =0
0=75-¥% a=S5

Space for Personal Notes
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VCE Mathematical Methods %

Question 3 (9 marks)

g(x) =log,(3 —x)

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:

f(x) = 2Vx+2-2

xey = b7
R §: [(2em) ( n°=3—x
) \=3 %
Dom ?-L; . '}‘-;'CM 2 O a2
& (ncpei”‘? >0
G :">o R,,..-!.'-t-fg: [2,2)
€ C-,2)
b. Show that f(g(x)) is not defined. (1 mark) [1.1.2]
Rome. 9 =[R
| \V

Down £ = £2P)

> fot defued

dqwn its rule. (2 marks) [1.1.2] [1.2.1]

¢. Thg.domain of g is restricted to x € (—oo, a]. Find the largest value of a such that f ( g (x)) exists and write

\ _&W\IL q £ pPomr
v i [‘ﬂl (3""-) = =2
'3
ya ﬁ“B—X) E E_me) 2=9L = 2"7’
& (/0 \/—V—J o
q o> — e
e : 3"&_" =%
=2 Y- li l'—(- 1%
" NS
.u] fC3C7u)c
.. X € (O,
: Zf[ﬁz(gnll,(.z ~2
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VCE Mathematical Methods %

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

(x2)*

leb Y= fcx)

q.

=yt

o=

L)Hl—l _
- 2

Dom. {1 = fowe

f= Gu)

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

2| a2 ~2 = 4= n?
Tty ﬁw'-
Zm 'X‘EZ x=%x 2 |
— 4(42) =xtelat
A t8= X+ent% 22) 4 (22)

Space for Personal Notes
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Question 4 (3 marksi [1.5.5]

The graphs of quadr: ¢ functions f and g are sketched on the axes below. Sketch the graph of f + g on the same

axes.
¢ g
/\

24 !
22

20
13
1o

Space for Personal Notes
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(S0ONTOUREDUCATION

VCE Mathematical Methods %

Question 5 (4 marks)

Consider the functions f(x) = 2log,(x) and g(x) = —4log,(3x — 6).

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

f(x) to g(x). (2 marks) [1.4.5]

DU 2'ﬁ°m X axy ("l

;}l = 2_[eﬂ2 C»)

P&F%Hﬁm. m Xaxw |

4= ~4 (90!2(31'-6)
Pl g e g s (. .
Bul=g=nc Trawlde. 2 wadb ik |
39(.(': 7(+6 v I
af= éal'l'?_

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]

ye= —4& (dqz cg"—G.)

Tiankht 2 o lof—

v v
= —4"{"13 ("-‘—_%-) @E@

Tradh- 4 1(3) uln G

Di| % foms A
Y= :2‘572(:79) Peffesrr 2 ae~
2

Tiakt- 2 oe e
il & fimn Aaw

PGRGJLML—WA‘—

Space for Personal Notes

Tradie 2oy [0 i oum
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VCE Mathematical Methods %

Question 6 (7 marks)

.,Q;) = [~L-l(t 2 =D

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

s ox-~\ ua'ﬁx‘fw-

() (X-%) (x43) = O

T S

A 7("-'" ll"'¢—13 .

—x—t 2

—C‘X? _;.‘2

) )

=2 {2

—27 £12
— ({2a 1))

o

Let g(x) = (x — 2)(x + 1)(x + 2). The graph of y = g(x) is shown on the axes below:

Qg,{(e,c,{-u.v\ w q vd— Y
Vlok 3 fan x o
 Offechn M % axw .
(glo) (q,‘o) .
_3 5 o °
Cl—6)
J
(H~6) Y
s Cl =)
iy Cl —3)
1t S
C(«3)
MM34 [0.8] - AOS 1 Revision - Workshop




G.ONTOUREDUC ATION VCE Mathematical Methods %

b. Describe the transformations that map g(x) to h(x) = — % g(2 — x). (2 marks) [1.3.1]
Pefleckion i ‘1 o gz GO
rd
TMMML 2 wub rkﬂ"

1= 39 (2—;)

Vlok 3 fan x B
Qefleck, w1 % axn . 2-1l=%
2=

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

ng)=cm-z)Cxﬂ) (2%4+2) L Ve oy poets

S q(2x) = =8 (=x) (Z-») (4-+)
2 2.

= gx(3x)(4~)

Space for Personal Notes
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G.ONTOURE[)UC ATION VCE Mathematical Methods %
O. |
Sub-Section: Exam 2 O

INSTRUCTION: 3Q Marks. 5 Minutes Reading. 35 Minutes Writing. (}Jo RNF 2&‘)

Question 7 (1 mark) [1.1.4]

Consider the function f : [—3,0) - R, f(x) = (x + 3)? — 5. Which of the following is the rule and domain of
fFUF1))?

A f(f1) = xx € [-3,m) D= Penf ™' = ﬂ“‘)e f
B. f(f™'(x)) = x,x € [~5,) = =S, ov)
C. f(f7'(0) = —x T e t=o=5}

D. f(f_l(x)) = x,x € (=oo—3]

Question 8 (1 mark) [1.2.2]

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

A. [2,)

B. (2,)

C. [1,) P\@/ M;n,%)
D. (1,) fde

Space for Personal Notes
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G.ONTOURE[)UC ATION VCE Mathematical Methods %

Question 9 (1 mark) [1.2.3]
The function f has an inverse function f 1. It is known thauf(l) =2,f(2) =3and f'(2) =3,f'(3) = 5Find

the gradient of f 1 when x = 3. —~
NE §oC2) R (28 (2)
B, 1 ‘é«i—a dx m=3 . =5
’ ﬁ f© c201) & (3.2)
C. 2 _
: =3
Dc E

Question 10 (1 mark) [1.4.1] ed Lf Yu. 2

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

(Vg . 2
LA T(oy) = (=22y 6) ) defae fene(ort
B. T(x,y)=(x+22y+3) ) A Z'fC'M?zI —€ :euf
/

C. Tx,y)=(x+2,2y—-3)

D. T(x.y)=(x+2,2y/+6) P Z_fC')t—-L\-I’G e@n T =— C\

1

-

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 (412) 'f("3l=0
B. (55 -3%)

16 26 f(Z)—: (
¢ (3-%)
o. (-3.%)

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

Question 12 (1 mark) [1.8.2]

The function f(x) = x3 — x2 4+ (k — 6)x + 2k, where k € R, has exactly one root for: g ok
> “»
A<= 0O X =
/ Coloe [ W3-a? t (le6) nt 28= S ) |

B. k> 3 chl G~

C. 2 i=?

D)z/ Vs T eg , k= 5, txk]

¢
Question 13 (1 mark) [1.4.2] bx £ = -
4042
Let @and gx) = — § f be functions. A sequence of transformations that maps g(x) to f(x) is:

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

C. A translatio a reflection in the x-axis, a dilation by factor 4 from the y-axis and a dilation
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 factor 3 from the y-axis and dilation by
a factor 4 from the x-axis.

Space for Personal Notes
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G.ONTOURE[)UC ATION VCE Mathematical Methods %

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
2
, («a) | .
< —A b 7 X
2
v (%~h)

A f(x)=—-(x+a)?*(x—b)3(x—c)
B. f(x)=(x+a)*(x—b)3(x—rc)

| SISOV YOV N VRS

Dl = (vt a)2(v it B3 (v )
J "/ Ay Ay AY 7

Question 15 (1 mark) [1.7.4] [1.8.4]

Consider the function f(x) = x°+ 3x3 + (k? — 3k — 4)x? + 2kx + 2k? + k — 1. The value(s) of k for which
f(x) is an odd function are:

A k=1 JB[W_C«,[(—:((': -—’ftul, f<).

B. k=1lork=-1
C. k=-1

D. k=4

MM34 [0.8] - AOS 1 Revision - Workshop ‘22
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VCE Mathematical Methods %

Question 16 (12 marks)

Consider the quartic function f(x) = x* — 9x2 + 4x + 12.

a. Fully factorise f and hence find all its roots. (2 marks) [1.7.2]

poue 32 ’f“"‘"

(a=-2)é(nt1) (xt3)

Action = Trde.

X—= —gl.{l 2

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]

(0.22, 12.45)

-30+

[

(-2.22, -16.95) _p0] CRILo %23

L4

MM34 [0.8] - AOS 1 Revision - Workshop
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(S0ONTOUREDUCATION

VCE Mathematical Methods %

C.

fc va—
i. Find all values of k € R such that f( ) =10 WO positive soluti (2 marks) [1.8.1]
0 xx3ake ) S 24k -

ii.

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

i . o) Belo. -(:.p 7 &1 U
| e {~3-6% ) o
———a & T

iii.

onbe o) lowart- -é-f
Find the shortest horizontal distance between two points on the graph of y = f(x) wheGive

your answer correct to two decimal places. (2 marks) [1.5.1]

404

301

g-s, 0)

) le = 19.

x= ~3.072[, ~0.29%1%F

(0.22, 12.45) -2) C:_O.ZQQ 7Q$2 —-—(- -2, [72[)

4 -

(-2.22, 14095)  _pp]

1202 3 4 = [.0f

MM34 [0.8] - AOS 1 Revision - Workshop
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(S4ONTOUREDUCATION

VCE Mathematical Methods %

value of k. (2 marks) [1.3.3]

“ fcxi

d‘ The graph of y = f(x) and the graph of y = —f(x) + k has exactly one point of intersection. Find the exact

o= —fouk
lf(')\l': k

(0, 12)] (0.2, 12.45)

-l‘:(;llc "5:

p -2 ) 1(z, 02 3 4

=k
(-2.22, -1095)  _p0 \Jv z

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

Question 17 (9 marks)

Consider the function f : R » R, f(x) = v3x + 3 — /3. The graph of f is shown below:

1

i. Sketch the graph of f 1, the inverse function of f, on the same axes as f 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]

J&

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

o (3) - o ()

=30 (%)

MM34 [0.8] - AOS 1 Revision - Workshop ‘27

|




VCE Mathematical Methods %

(S0ONTOUREDUCATION

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)

/klkE XSHUR

2e—\ . 2Jg ~

-5)

ry
7

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

>\

fr—

S

—

—Jk

>/ - £Jd

c. Find the values of k for which g(x) = h(x) has a unique solution. (2 marly
Integecticn

kelg-2J7, 64 2K ]

d. Find the shortest distance from an of g and h to th@ive your answer correct to two

decimal places. (2 marks) [1.5.1]
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