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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

Section A: Recap

Set Operators

» Intersection: “AND".

AN B = What values are in set A AND in set B.

» Union: "OR".

AU B = What values are in set A OR in set B.

» Set difference: “Except”.

A\ B = What values are in set A except those also in set B.

Interval Notation

» Parentheses (non-inclusive):
x€(a,b)>a<x<b
» Square brackets [inclusive]:

x€labl]>a<x<bhb
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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

Maximal Domain Definition

» The maximal domain is the biggest possible domain for a rule without committing a mathematical
crime.

» In Methods, we need to consider 3 important rules:

Vz, z>0
log(z), z >0

1
—, z 0
Z

Range

» The range is the possible value for the output of a function.

Definition

Functional Notation
f: Domain —» Codomain, f(x) = Rule
» Codomain is simply all the values the function works within.

» Codomain is not the same as range.

Piecewise (Hybrid) Functions Definition

» Series of functions.

f(x), Domain,
g(x), Domain,

h(x) = {

» Domain, and Domain, represent the x-values for which the two functions are defined.

» The two domains do not have to join!
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G’ONTOU REDUCATION VCE Mathematical Methods %
Inverse Relation
» Definition: Inverse is a relation that does the opposite.
?
Input —> = Output
0u+‘>u+e <« ‘f\Plﬂ’
)
9—1
Solving for an Inverse Relation
» Swapxandy.
{!
Input —> —> Output
Output < & Input
)
,F—1
Domain and Range of Inverse Functions
{!
Input —> = Output
0u+|>u+e <« ‘HPM'
C
F—1
Dom f~! =Ran f
Ran f~! = Dom f
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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

Symmetry of Inverse Functions

N g =X
%)
2z AN
N 7 X
A\ 4
» Inverse functions are always symmetrical around y = x.

Validity of Inverse Functions D

.F
N
7
lnput—> —> Output
Output < & lnput
Y
pa
S
‘F_1
» Requirement for Inverse Function:
f needs to be 1: 1.
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Intersection between a Function and its Inverse D

N

Vv

fx)=x OR f(x)=x

Space for Personal Notes
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G. ONTOUREDUCATION VCE Mathematical Methods V2
Section B: Warm Up

Question 1
For the sets A = [—3,5] and B = (—6,2], expressing the following in interval notation:
a. AnB.
[—3, 2]

b. AUB.

(—6, 5|
c. A\B.

(2, 5]
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VCE Mathematical Methods 2

Question 2

a. Find the maximal domain of f(x) = /(x — 3)(x + 1) expressing your answer in interval notation.

|2 € (=00, 1] U3, 3|

b. Find the range of the function f:[-2,3) - R, f(x) = x? — 4.

Space for Personal Notes
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G.ONTOUREDUCA'HON VCE Mathematical Methods ¥:

Question 3

Consider the hybrid function f, where:

_ (=12, —1<x<1
f(x)_{x—L 1<x<4
a. Sketch the graph of y = f(x) on the axes below. Label endpoints and axes intercept with coordinates.
4
Y
5-

-1, 4)

(4, 3)

a > K|
N, L} L) L L L) L) -
-3 -2 -1 2 3 4 5]
—1-
-2-
L
b. Hence, state the range of f.
0,4)]
c. State how many solutions f(x) = 3 has.
E
J L
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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥:

Question 4
Consider the function f:[—2,4] - R, f(x) = 2x — 2.

a. Find the rule for the inverse function, f 1.

r+ 2
].
T
f (=) 5
b. State the domain and range of f~1.
Solution: dom f~! = ran f = [-6,6

ran f ! = dom f = [—2,4]

c. Hence, fully define the inverse function using functional notation.

f71:1-6,6)| = R, f'(x) %J-H

d. Find the point of intersection between f and f~1.

Solve 2r — 2 = x =3 x = 2. Point of intersection is (2, 2)}
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VCE Mathematical Methods 2

e. Sketch the graphs of f and f~1 on the axes below.

Y

)

(4, 0)

(6, 4)

(‘2, - b) [ -0 -

2 3 45 6 7
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G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

Section C: Exam 1 Questions (21 Marks)

INSTRUCTION: 21 Marks. 27 Minutes Writing.

Question 5 (2 marks)

Consider the function f: (—0,a] U [b,®) - R, f(x) = Vx? — 3.

#0

Find all possible values of a and b such that f(x) is defined.

» 22370

2’23 P . xydd o xe-F

("‘ol“«ﬁ] v [“EI 40)
(-, 27 VU Lb 2

- 4
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G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

Question 6 (4 marks)
The figure below shows a graph of y = ﬁ +1,x 4.
Y

N

154

104

-104

-154

W

a. State the equations for the horizontal and vertical asymptotes of the curve, marked as dotted lines in the figure.

(1 mark)
=t 4 9=1
\ /
The function f is defined as f: (1,0)\{4} = R, f(x) = ﬁ + 1. %tl) = .‘g’ + [=0

b. State the range of f(x). (1 mark)

fe & (-, °,)VC1/“°),;:

c¢. Obtain an expression for f ~1(x). (1 mark) 6 ,R'\ [o, l] //
2

A #-H /ﬂ Ft ==
el 3
et < JI y= 2 4¢ (= 0= 7+

y}-:}'u o X Lj—
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G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

d. State the domain and range of f~1(x). (1 mark)

Do 3 = IQOM-“)' = IK\[O)I:I P

Ra 5}.« : Dwg- = (Le)\t4d

Question 7 (8 marks)

A function f has the definition: j %‘f‘) -~ q

—2x+1, —4<x<0
fx)=4 x*+1, 0<x<2
11 — 3x, 2<x<4

a. Draw the graph of y = f(x) on the axes below. (3 marks)

Y

<N

A\ 4

b. Explain why f does not have an inverse function. (1 mark)

Becanse f kot 1:2 /1

4

MM12 [0.8] - Functions & Relations Il - Workshop




G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

i =0?
c¢.  How many,solutions are there to f (x) = 0? (1 mark)

d. State the range of f(x). (1 mark)

ol \\
SN~ A
e. Solve the equation f(x) =4 foix. (2 marks)

gva’_a) § Y=4

2t |=4 = 20=-3 g xe=
Lc"flzj' 2 )\,"'7,5 ) L‘iﬁ ‘"&BM
lI-a=4¢ =2 =3 3 )Ls_%‘- x&CO,Z)

Space for Personal Notes
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G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

Question 8 (4 marks) ra,on) 4-1- 2 547”)
7
Consider the function f(x) = V3x — 7 + 4, where f is defined over its maximal domain.

20

a. Find the domain and the rule for the inverse function f ~1. (2 marks)
2
Lt gedog: |5 3y-3 = (2-4) 2
Suop % fy- 3}-.-. (a-47 F
2= n_lzg—?- +4 ]
n—4g = .,[gg_?. gz -fL Ot-‘l-)z-t :%' Dowe ‘f".—. Lo
- . )

b. Find an intersection between f(x) and f ~1(x). (2 marks)

Py —onll ISR D I
x-g=dz | | 241

g__” +23 =0 \__/ P ey 21-92
2

&"t !,l ® ‘Ls‘ ‘v‘?ﬂl‘f}} t

% =T /liJZT = /fizﬁ
o N =

oxpf l[f28 TN S wefed -ue Son
(T 2772 )7 @ xef4
Space for Personal Notes M f - [%’ 00) t

S-%20 B Wy 72 »~ 7%
Powe 112 T4, od)

Dow fn D"""f—' = Ei'lw)4
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VCE Mathematical Methods 2

“Question-9-C-manker

In an effort to reduce the time her children spend in the shower, a mother introduced a penalty scheme with fines

to be paid from the children’s pocket money according to the following:

If someone spends more than 3 minutes in the shower, the fine in dollars is equal to the shower time in minutes; if
someone spends up to and including 3 minutes in the shower, there is no fine. If someone chooses not to shower at

all, there is a fine of $5 because that child won’t be nice to be near.

Define appropriate symbols, express the penalty scheme as a mathematical rule in hybrid form, and sketch the

graph that represents it.

Let the time in the shower be t minutes and the dollar amount be the fine C.
] 5 t=0
| TheruleisC=40,0 <t <3
t,t >3

7.3
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Section D: Tech Active Exam Skills

VCE Mathematical Methods 2

CAS

Calculator Commands: Finding Maximal Domain

» Mathematica

FunctionDomain[func, x]

» TI-Nspire

G Type up the domain (or
find it under the book

button).

domain(func,\')

» (asio Classpad

& Sketch the function and
analyse.

CAS

Calculator Commands: Defining Hybrid Functions on CAS

» Mathematica

G Piecewise

Piecewise[{{val,, cond}, {val,, cond,}, ...}]

Represents a piecewise
function with values val; in
the regions defined by the
conditions cond,;.

» TI-Nspire

{oo {88

func1,dom1
e 2,dom?2

» (asio Classpad

(c]
Mathl || Line| ™ | ym | = >
Math2 | Define| f | g | i | @
Math3 solve(| dSlv ’ I
Tri i i i {
S <> lolalo
Var i i J 1 {
: 1 s|[2]|=]|#+| ¢ |
abc ‘

«?“v{ans]EXE}

Space for Personal Notes
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(S4ONTOUREDUCATION ceothematical e

Calculator Commands: Finding the Equation of a Polynomial that Passes Through Points

» Given n points we can find a degree n — 1 polynomial that passes through all of these points.

» Example; Find the equation of the quadratic function that passes through the points (0,6), (2,2), and
(3,3).

» T
Define j(x)za- X2 +b- x+c Done
solve(/(0)=6 and jf2)=2 and f(3)=3,a,b,c) a=1 and b=-4 and c=6
f(x)la=1 and b=-4 and ¢=6 X2—4- x+6
» Casio:
define f(x) = a%x™2 + b¥x + ¢
done
f(0)=6
f(2)=2
f(3)=3 a, b, c

{a=1, b=—4,c=6}
f(x)|{a=1, b=—4,c=6}
x2-4ex+6
0

» Mathematica:
Infel= F[x ] :=ax™"2 + bx + ¢
In[10]:= SOlVE[f[e] = 6 &% f[Z] = 2 &8 f[3] — 3]
out[10]= {{a—=1, b>-4, c >6}}
in[11]= f[x]1 /. {a=1, b= -4, c - 6}

out[11]= 6 -4 x + x2

Space for Personal Notes
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G.ONTOUREDUCA'HON VCE Mathematical Methods ¥:

Section E: Exam 2 Questions (21 Marks)

INSTRUCTION: 21 Marks. 27 Minutes Writing.

Question 10 (1 mark)

The domain of the inverse of {(3, —2), (4, -7 ), (6, —_9.), (7, —_11)} is D. Which of the following statements is true?

A. Dis{x: -3 <x <7}

Dou -f" = Ao
B. Dis{x:3<x<7}
C. Dis{-11,-9,—7,—2}

D. Dis{3,4,6,7}

Question 11 (1 mark)

Which of the following does not have an inverse function?
nof [¢]
A. ffRoRf(x)=4x-1 /

B. fi[2,0) > R, f(x) =2(x — 2)? \/
(&“) P!
C. g:[-44] > R,g(x) =V16 — x? /\

|

D. fiR->R f(x)=——+1 .)Q,

Question 12 (1 mark)

. b .
The data (1, —5), (2,4), (4,6.25) can be modelled by the equation y = a — = The values of a and b respectively

are:

A. 7 and 12.
B. 12 and 7.
C. —7and —12. ST

D. 7and —12.

MM12 [0.8] - Functions & Relations Il - Workshop ‘20




G.ONTOUREDUCA'HON f VCE Ma:.h;.rp,atical Methods

Question 13 (1 mark) /9 Y-N- y CO) ] 3) 2 X-id (O, -3)
A sketch of the inverse of f(x) = 2x — 3 is: x’l'“‘- ’ (%lo) .9 y# : C%D)

A E. 3

€ > X €
\ 4 \ 4
9 9
C/ 4N b, AN

A
o
x
X
A
|
»
o
N2
X

Question 14 (1 mark)

Y

The domain and the range for the graph with the equation 5 —y = —
V

5 :
T respectively are:

A. {x: X € ]R\{S}} and {y:y < 5}.

= S
B. {x:x € R\{5}} and {y:y > 5}. 5‘ E’—ﬂ?’ 'f'S

C. {x: X €E R\{S}} and {y:y < —5}. (_9
Dow nEIR|ES)

D. {x:x € R\{5}} and {y:y > —5}.

MM12 [0.8] - Functions & Relations Il - Workshop
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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

Question 15 (1 mark)

Which of the following has an inverse which is a function?

A x2+y2=4 O ‘CI‘I

12

B At | ﬁ ¢

C. y=v6—x? n
D. y=1 €&

Question 16 (1 mark)

—3x+6 . |

mls.
A RV - -150
B. R\{Z,2}. {7(,7 2

| 7
D. (Z,00). /x L7‘§

The maximal domain of y =

Question 17 (1 mark)

The graph of y = x? — ax has a range of [—4, ), where a is a positive constant. The value of a is:

A1

. e
B. 2. 1?'}'5"% -57
C. 8

D. 4. ('\ -'-Q:‘:&A‘
/

N S

Space for Personal Notes
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G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

Question 18 (8 marks)

a. Sketch the graph of y = g(x). (2 marks)

900) = {—\/16—x2, —4<x<0

—x*+1, x>0

4

N

N

b. State the range of g. (1 mark)

lange af 9 € (o0, 1)

MM12 [0.8] - Functions & Relations Il - Workshop
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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

¢. Solve for x:

i. g(x)=0.(1 mark)
6 1
1,7(;) y >0

ii. g(x) =—1.(1 mark)

0

d. Find k if g(x) = k has:

i. 0 solufions, (1 mark)
o

/4 —,
k—’? {&,7/[)
N—

ii. 1 solution. (1 mark)

/

MM12 [0.8] - Functions & Relations Il - Workshop ‘24




G.ONTOUREDUCA'HON '\ VCE Mathematical Methods ¥

Question 19 (5 marks) \

If a rock falls from a height of 80 metres towards the surface of the Earth, the height, H (in metres) after t seconds
is approximately H(t) = 80 — 1—72 t2.

a. In general, quadratic functions are not one-to-one. However, the function H is one-to-one under its implied
domain. Why? (1 mark)

v _

L_., s As tzwo fm ﬁm, s nwmdm)
C 4
b. Find the inverse of H, stating its domain and range given the scenario of the question. (3 marks)

St 3 4 /’ &= 9/%;’” S mjed e

o £ €[0,%)
W) = J?eo;ze FHey),

Z - ot o Do H' = Po, K €]0,8]

523 IZ[g‘t] Lan H' = Dom /‘/6—[0,&)

c. Find how long it will take for the rock to fall 60 metres to 2 decimal places. (1 mark)

HE) = 20m

o\—; 804, ,

/_)_l_‘;_ Gt 10145)

(= 120)

Space for Personal Notes
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VCE Mathematical Methods 2

Section F: Extension Exam 1 (11 Marks)

INSTRUCTION: 11 Marks. 11 Minutes Writing.

Question 20 (11 marks)

Consider the function f(x) = V6x — x2 + 1.

a. Write f(x) in the form /72 — (x — .QZ + k, and state the values of positive integers, 7, h, and k. (1 mark)

f(x) = A~(x*C2) 1l (34)
. /TN
= (eeste) Tt w303

= [g ¢ 2 2hs=2
v It : Lol
s s, .

The function f has its domain restricted to [a, 6] so that the inverse function f =1 exists.

b. State the smallest possible value of a. (1 mark)

fm}' be/:l

(
N

NG

C.

Hence, define the inverse function f~1. (3 marks)

N\
a=3%

-3 = 2.J9-(»-

y= BJgle)p 3@ 2%

S j—'[&) = 3.}.‘:"‘_{(1..’)1

": [} b IR Yx) = 34,/ 9- 2
C’ Mi“g ‘“ja [;'1.]’//

MM12 [0.8] - Functions & Relations Il - Works
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G.ONTOUREDUCA'HON VCE Mathematical Methods V2

d. Find the point of intersection between f and f 1. (2 marks)

(or Feay=x: o a2l = 9- (aF6xtd)
Yo te & / Y - 2
A= 9{a-3) -+ [ axost] 9-2%1 en—7
2=mt] = -2
x-1 = 4[4-(x-3)? 228nt(=0
| —
Cot)2e 4-(n3) || 7+ ws SEIA-AEID
= — — 2‘3:,
= st . s130F = e2d@_ 4405
. 4 - ‘f . - %
e. Sketch the graphs of f and f~1 on tléies below. Label all endpoints and points of intersection with A P [g'?/
coordinates. (2 marks) ~)
Dowm jl‘ € [3,6]
g ' n 5 [34] /
. e ALY
(16) (@) o0l )
0-
5-
44
34
2.
9-
X o 1 2z 3 % 5 o %
-1

MM12 [0.8] - Functions & Relations Il - Workshop ‘27
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VCE Mathematical Methods 2

points of intersection of g and g~*. (2 marks)

f. Consider all functions of the form g: [0,7] = R, g(x) = Vr? — x? where r > 0. State the x-values for all

~

(oyr)
b

(g_z ggx‘z =X .

x= Alr*x2 A 2x%=r* \

(

2 2
Z,-G.L Y10
2

wZeria? |

o
o0

X < :t:\,% b""‘?" [o]

Space for Personal Notes
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G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

Section G: Extension Exam 2 (13 Marks)

INSTRUCTION: 13 Marks. 13 Minutes Writing.

Question 21 (1 mark)

N

o ‘”!*
A\ 74
x

The graph above represents the inverse of:

A f(x)=vV5—x. f‘ 2

b = NTE 2t (1,8) 2 gk (o)
C. f(x) =vI—5x. i ¢ coif) "4} p 20H Cs-l°)
D. f(x) =+5x—1.

Question 22 (1 mark)
Which set of ordered pairs represents a function?

A. {(1,7),(2,6),(4,3),(44),(12,6)} °s .

B. {(24),(2,5),(4,6),(4,7),(4,8)} :5

C. {(04),(1,4),(24),(34),(44)} eeeee

D. {(02),(0.3),(24), (35), (4,6)} 5°

MM12 [0.8] - Functions & Relations Il - Workshop
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G.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

Question 23 (1 mark)

The maximal domain of

4x +3
Y T-2x-8

s 2

A x€[-24]. K28 >0

B. x € (—o0,—2] U [4, ). (me) 290

C. x € R\[-24]. o AL~2 O x>

D. x €R\(-2,4).

Space for Personal Notes
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G-.ONTOUREDUCA'“ON VCE Mathematical Methods ¥

Question 24 (10 marks)
Let f(x) = Vx2 + 8x — 20.
a. Determine the maximal domain of f. (1 mark)
A4 8x-2020
(x+10)(x-2) 0
: X=E2-10or 72

Let g:[2,00) = R, g(x) = f(x).

b. What type of function is g? (1 mark)

c. Define g1, the inverse function of g. (2 marks)
lgt a‘ = ‘lfé ! .

) 2 Y ’1-1 = 1 m

1_2\#&83 20 o Pou 3-' = Dom q

Y= - 483 = [%%)

a’= yA§y- © - 9= ~+Jes

K (% || o gt [o,0) 2R, 0= (EE -1,

MM12 [0.8] - Functions & Relations Il - Workshop




G’ONTOUREDUCA‘HON VCE Mathematical Methods V2

d. Sketch the graph of g and g~ on the axes below. Label all axes intercepts and points of intersection with
coordinates. (3 marks)

5. 4=9(4)

y-x.

N

MM12 [0.8] - Functions & Relations Il - Workshop ‘32
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VCE Mathematical Methods 2

w

and h™1 have a point of intersection. (3 marks)

e. Now, let h:[2,0) - R: g(x) = f(x) + k, where k is a real number. Determine the values of k for which h

e W()=a:

» {ah820 k=2 ~ Do b= [2,%)
xZ=:-81-20 = -k Dowe [ = Row. b
2+ 81-20 = (1) /= (1)
o S-20= 2-2hx+
Bxt+2x = K+20 = &n«.f + k
x (20+8) = (&+20 = (o) tk
s = ‘5::80 ..// - Ek'”)

—

2 Coe 2t ky2

2. ijwfenechon occurs

[2,00)N [k, 00) = [k, 00)

on Dom b N Dum.k-'

= [2,00) A [k,2)

K420

S

7k P 4k

Cae 1 <2 v

2Zit-8

[2,00) N [k, 00) = [2,%)

. k420
2Lt8

72 % k-4

Space for Personal Notes

h(x):= ¥2+8-x-20+k

solve(h(x):x,x)

A

k2+20
2-k+8

solve

22k

K420
2 k8

solve >k, k

Done

B k2420
2+ (k+4)

k>4

“4<k<2 or k<-10

MM12 [0.8] - Functions & Relations Il - Workshop
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Website: contoureducation.com.au | Phone: 1800 888 300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods Y2

Free 1-on-1 Consults

What Are 1-on-1 Consults? %‘

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.:)

\ A AL AA

SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link G

bit.ly/contour-methods-consult-2025

Lol




