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Learning Objectives:

MM12 [2.1.1] - Sketch and find the rule of Hyperbola Functions. C i

MM12 [2.1.2] - Sketch and find the rule of Truncus Functions.

MM12 [2.1.3] - Sketch and find the rule of Root Functions.

MM12 [2.1.4] - Sketch and find the rule of Semicircles and Circles.

O O O O 0O

MM12 [2.1.5] - Identify the type of relations and identify whether the relation is a function.
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Section A: Hyperbola

|
O |
Sub-Section: Sketching Hyperbolas o ‘
Hands up if you remember what a hyperbola looks like! .

Y—h»o = X =h

Rectangular Hyperbola

Definition

N
Y

(4
"

N

<= I x=|

wherea > 0 wherea < 0
» 4

» Steps
1. Find the horizontal and vertical asymptotes and plot them on the axis.
2. Find the x- and y- intercepts and plot on the axes (if they exist).

3. Identify the shape of the graph by considering any reflections, and sketch the curve.

Space for Personal Notes
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Question 1 Walkthrough.

Graph the following:

-3
P ——

l'“ff"m 2 ==
oot 4= =2

Space for Personal Notes
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Why does the hyperbola look like this? .

Exploration: Shape of a Hyperbola

UTORS: “As y = x is the DENOMINATOR (no. of ppl you share pizza with), if

»  Consider the graph of Y =X. | y = x gets bigger, y = % gets smaller (you have less pizza for yourself).”

N

N
\ 4

» Let's sketch % on the same axes with the cues below!

o
» The graph of y = x is the mmdflr of y = i

» What happens to i when x increases? [Increase X ) § ._'- l
x?
» What happens to % when x decreases? Decreases] X l @T

» Remembering that we cannot divide by 0, what happens to i when x = 07

o, wdu(f.ul. szm'ﬂof!-.'

Space for Personal Notes
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Active Recall: Steps for sketching hyperbolas

1. Find the horizontal and vertical asymptotes | and plot them on the axis.

2. Findthe x-and y- _ | Intercepts I and plot on the axes (if they exist).

3. Identify the ' shape ' of the graph by considering any reflections and sketch the curve.

=

Question 2 1—%,:10& P A= -2
grosymptote: §= <

Graph the following, labelling all intercepts and asymptotes.

Yl T ot 4
w2
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l—a{ynpm : =3

~osym fole: Y= 2
Graph the following, labelling all intercepts and asymptotes. g P 8

Active Recall: Hyperbolas and Linears

o [J
» Hyperbolas are reciprocals of M eguahw .
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~ 3‘
Discussion: In which quadrants, can you find positive hyperbolas and why? '&‘.

g = tx F tve hyerkoa = QI3

™~ 3\
Discussion: In which quadrants, can you find negative hyperbolas and why? ‘%

J=-—% =7 -w hypertola, =» Q2,4

Space for Personal Notes
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O. |
Sub-Section: Finding the Rule of a Hyperbola @ ‘

Let’s try the other way around! .

Finding the Equation of a Hyperbola from its Graph

» We generally need three facts (h, k, and a) about the hyperbola.

» Steps
1. Look for the asymptotes.

2. Subin a point to find the value of a.

Space for Personal Notes
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Question 4 Walkthrough.

Find the rule for the following graph, given they are in the form, y = ﬁ + k.

Y
N

(3, 2

Space for Personal Notes
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Your turn! .

Question 5

Find the rule for the following graph, given they are in the form, y = ﬁ + k.

vd

3,.-3
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Question 6

Find the rule for the following graph, given they are in the form, y = xf‘h + k.

N

0 -8 -6 -4 -2 Ofc 2

MM12 [2.1] - Functions & Relations | - Workbook ‘1 1
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Section B: Truncus

VCE Mathematical Methods 2

Sub-Section: Sketching Truncus

Now, truncus!

Truncus

ceemeo

A
1
1
1
1
1
1
1
1
1
L
1
S |
1
1
1
1
1
1
1
1
v
(&
"
K
AN

X €-mmmmmm--

=

wherea > 0

» Steps

2. Find the x- and y- intercepts and plot on the axes (if they exist).

i

x €oommmnnn-

1. Find the horizontal and vertical asymptotes and plot them on the axis.

3. Identify the shape of the graph by considering any reflections and sketch the curve.

Definition

'3

wherea < 0

Space for Personal Notes
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Question 7 Walkthrough.

Graph the following:

1_.a§ynp1-dg : X= -]
d-osymptote: 4= 0

Space for Personal Notes
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Why is the truncus shaped like it is? .

Exploration: Shape of a Truncus

» Consider the graph of y = x2.

VvV

o

TUTORS: "As y = x*is the DENOMINATOR (no. of ppl you share pizza with),
if y = x*gets bigger, y = :1:- gets smaller (you have less pizza for yourself).”

» Let sketch % on the same axes with the cues below!

» The graph of y = x is the dznom:’ﬁg'pf' ofy = i
» The graph of y = x2is theMof y=—

P

» What happens to the xiz when x? increases?
L .2
x2f 2T > Decrrate
» What happens to the xiz when x? decreases?
[ * =z
"’1 n MM&

» What happens to the iz when x? = 0?
X
Q_;) u-md-d . ASH-A.-'I'&'@.

MM12 [2.1] - Functions & Relations | - Workbook ‘14
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=

Active Recall

) , , . asymptotes
1. Find the horizontal and vertical

2. Find the x-and y- ntercepts and plot on the axes (if they exist).

3. Identify the _| shape I' of the graph by considering any reflections and sketch the curve.

and plot them on the axis.

Question 8 7 E ' ' - = -2
Graph the following, labelling all intercepts and asymptotes. g.os&an . 8= 2

-8
= 42
Y (2x—4)21—|\a,92
Y !
N
8 !
l
o !
!
4 I
!

==L
20— =2 or 2n1-4=-2 - r—_&) C
MM12 [2.1] - Functions & Relations | - Workbook 3 - 15
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T
X
Question 9 Extension. S=2x =0 2= -3
Graph the following, labelling all intercepts and asymptotes.
y =
109
2
N l L} L) L l L) L} L} l L L) L}
"'b "'4 - o,
()
& e m - - | —g—
-

Space for Personal Notes
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Active Recall: Truncus and Quadratics

» Trunci are reciprocals of ?ﬂﬂd’hht %Mv)img

“

Discussion: In which quadrants, can you find positive trunci and why?

¥

e

1/
Q2

Discussion: In which quadrants, can you find negative trunci and why?

&

—ue Truncwd = —we P-«Ldﬁ
)

Q3,4

Space for Personal Notes
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Sub-Section: Finding the Rule of a Truncus

| )
Q
®

Finding the Equation of a Truncus from its Graph

» We generally need three facts (h, k, and a) about the truncus.

< + k
CRIE
» Steps
1. Look for the asymptotes.

2. Subin a point to solve the value of a.

Let’s try the other way around! .

Question 10 Walkthrough.

Find the rule for the following graph, given they are in the form, y = # k.

N

MM12 [2.1] - Functions & Relations | - Workbook
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Feerr.
3= 2 { a3
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Your turn! .

Question 11

Find the rule for the following graph, given they are in the form, y :(x+“h)2 + k.

: N
P LT T O ————————————— _\.g=1
N ' 7
: U
x=-3 \4

Sub(2,2):

= 2
4

= 2aed
(as3)®

TUTORS:
1. Find h and k from asymptotes.
2. Find the value of a from the other point.

MM12 [2.1] - Functions & Relations | - Workbook ‘1 9
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Question 12 Extension.
Find the rule for the following graph, given they are in the form, y = (x_ah)z + k.
Y
N
8-
o
4
62
r v r > x
8 -6 -4 -2 0"2\4{68
-2
-4
Sub(2, £):
-0
S 4
-8 < ( - )z
N4
L= _a
T
r\ :. a - .2

MM12 [2.1] - Functions & Relations | - Workbook ‘20




@ONTOUREDUC ATION VCE Mathematical Methods ¥,

Section C: Root Functions

Sub-Section: Sketching Root Functions

Now, root functions/

Square Root Functions

y=a.b(x—h)+k
Q! 2 .
// (hk) \GH-
@0 aco
(X))
? + : >
where: B0 tn x where: byo
450 , b0 a0 , bvo
(2 Ry
=t \ Q4 (k)
aso ﬂ
aco
o)
o (WK
beo i d—y
where: 2 where: b<&0
a>e, beo aco , beo

MM12 [2.1] - Functions & Relations | - Workbook ‘21
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» Steps for sketching roots
1. Find the starting point (h, k).

2. Find the x- and y- intercepts and plot on the axes (if they exist).

3. Identify the shape of the graph by considering any reflections and sketch the curve.

Question 13 Walkthrough.

X-3=o
Graph the following: / 9¢=3
EQRCHAL TS
y=vx—3-1 J

<O
Step 1: Find the starting point of the graph and plot it on the axis.

'nd the x- and y- intercepts and plot on the axes (if they exist).

@v entify the shape of the graph by considering any reflections and sketch the curve.

9

N

<P [3;'9

N

N

= x-3

MM12 [2.1] - Functions & Relations | - Workbook
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=

Active Recall: Steps for sketching roots

1. Findthe _ Starhng

J .
2. Find the x-and y- auhfmfk

3. Identify the ﬁ&# of the graph by considering any reflections and sketch the curve.

and plot on the axes (if they exist).

Question 14 G-x= o
X .
Graph the following: /' + = d- =2
8P: (4,2)
y=-—vVéd-x+2
< l I I ! I 1 L) I
-2 -
-2
Vv
2okt O Afx +2
-3 =2
=<

:.,L,D

Space for Personal Notes
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Question 15 Extension. /3@ @
Graph the following: /’: él-l=o
3
3.
2.
1.
& v — X
-0 -5 o
<2-x =0 ﬁﬂ'&!q‘sh =2
~c & e IO
~ -0-6
Space for Personal Notes l -t
O = d2»r -2
2L =
4‘ = 2-X
SR —2

MM12 [2.1] - Functions & Relations | - Workbook
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Q

-

Sub-Section: Finding a Rule of a Root Function

Let’s try the other way around! .

Finding the Equation of a Root Function from its Graph

» We generally need three facts about the root function.

y=@/xt(x—h)+k

» Steps
1. Look for the starting point (h, k).
2. Subin a point to solve the value of a.
3. Leok of Sope fo dukemine * (x-H)

Question 16 Walkthrough.

Find the rule for the following graph, given they are in the form, y = a/+(x — h) + k.

AN
7

(-2) SP:(1,-2)

g~ ad@e) -2
Sub 621 l) :

=aygF(a-1)—=
MM12 [2.1] - Functions & Relations | - Workbook ' - QJT"‘Z (- 455) ‘25
~S—————
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Active Recall: Steps for finding the rule for a root function

1. Look for the starting point ‘ (b, L) :
2. Subina Pfé to solve the value of a.

Question 17

Find the rule for the following graph, given they are in the form, y = a/+(x — h) + k.

2
2, =1
(2,3) d = afBfx2) t
(2,1)
o
0 7
Sub (=2,3):

3~ 2= +!
2= ag

Space for Personal Notes
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Question 18 Extension.

Find the rule for the following graph, given they are in the form, y = a/+(x — h) + k.

™N

A‘\
|
i]
S
&

U
w

%

0

6

&

MM12 [2.1] - Functions & Relations | - Workbook ‘27
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Section D: Circles and Semicircles

Sub-Section: Sketching Circles and Semi Circles

Now, circles/ .

Definition

(x—h)?+ (y—k)? =1?
wherer > 0

» Centre: (‘tllb)
» Radius: r
» Steps
1. Find the centre of the circle.
2. Find the radius of the circle.
3. Find axes intercepts (if they exist).

4. |dentify the shape of the graph and sketch the curve.

MM12 [2.1] - Functions & Relations | - Workbook ‘28
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Question 19 Walkthrough. Mﬂ. ! ["—Z)

2
Graph the following circle: / /3 r= ﬁ
2

-1+ +22 =4

Y
N
4, -
2 4
ya Co' -Jdij C" O) ! > X
~N | T T T T T >
-4 -2 a 4

:.,'J :
(o-1)% tys2)=4

Cyr)*=2
Yr2 =103

4= =23 o -atl3
@13 R-2+41-7
N-3.9 X -0-3

3% (-3

MM12 [2.1] - Functions & Relations | - Workbook ‘29
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~ 3‘
Discussion: What do all the points on the circle have in common? ﬁ
L—) Al rodew arefl— d’m candre.

4

Exploration: Derivation of Circle Equation %

Czao‘,z)
A~ A Ceyn e c‘.h_j;z.

» The common property of all points on the circle can be written by using M{"“(‘
V= )2 +(y,= k)= r

» Finally, what happens if you square both sides?

Cr-hyt L}-l«)” =re

Active Recall: Steps for sketching a circle

1. Findthe e of the circle.

> Findthe T aoAR)  of the circle.

3. Find axes M_ (if they exist).
4. Identify the «3'\_068_ of the graph and sketch the curve.

MM12 [2.1] - Functions & Relations | - Workbook ‘30
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VCE Mathematical Methods 2

Question 20

Graph the following relation and state the values of x and y over which it stretches. Include all axes intercepts.

x2—6x+y?—6y+9=0

NOTE: You will need to complete the square!

MM12 [2.1] - Functions & Relations | - Workbook
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Question 21 Extension.

Graph the following relation and state the values of x and y over which it stretches. Include all axes intercepts.

x2+2x+y*—6y—6=0 Jl-‘-':q'
g {5 234

0)34‘4‘73') Y9<dr< Jq

Coatr’e o= It it ey (a)% .
Gedre s (-, 3) (x+)= 32
radiuy = 4 atl = 1z

MM12 [2.1] - Functions & Relations | - Workbook
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Now, semicircles! .
a
Semicircles Definition
"
g= (hk)
V _________
@O === ————
) 4
v
&  J
= = we ]
¥x=8/r2—(y-k)?>+h
» Steps
1. Find the centre of the semicircle.
2. Find the radius of the circle.
3. Find axes intercepts if they exist.
4. |dentify the shape of the graph and sketch the curve.
MM12 [2.1] - Functions & Relations | - Workbook ‘33
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Question 22 Walkthrough.

Graph the following semicircle:

-
0 ~A9-La)2 t2

A4t = 2
-Cen*= ¢
(x-0*=§

x- = s

Swo.2 XEIS o Ry
32 o x=-)12

3 -4 (o) *t2

i R
A2 Txl4

=~ 2-2.8

~-0-8

MM12 [2.1] - Functions & Relations | - Workbook

€




GONTOUREDUC ATION VCE Mathematical Methods ¥

Where do the semicircle equations come from? .

Exploration: Derivation of Semicircle Equations

» Consider the circle equation:
(x—h)?+(y—-k)? =12

» Try making y the subject!

(§)%= r2 (an?

Y-k = 2fr2(x4h)?

cHT REASrE (A2
» What would happen when we pick one sign over the other?

fue “ﬁ”

-l sfjn,

» So, by making y the subject, we get top and bottom semicircles!

» Similarly, what would happen if we make x bject?

re k2 Argg?

Active Recall: Steps for sketching a semicircle

1. Find the CQ& of the semicircle.
>, Findthe  roollA  of the circle.

3. Find axes M if they exist.
4. Identify the M’& of the graph and sketch the curve.

MM12 [2.1] - Functions & Relations | - Workbook ‘35
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Question 23
Graph the following: x = \/—y? —4y +1 -3
Y
A
b—
4
2 -

-t
x=dl =3

x> /F(,f-f‘ty)-ﬂ -3
A J:[tg-ﬂ.)"—li)-rl -3

- G €3

NOTE: You need to complete the square for the function that is inside the root!

MM12 [2.1] - Functions & Relations | - Workbook
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Question 24 Extension.

Graph the following: y = V—x2 + 6x +4 + 2

@a‘l e da%inte +2 ad
4= J-(0%s +2
o
bl
y = AP P
J N2

hes @

= -(icn)es +

MM12 [2.1] - Functions & Relations | - Workbook
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0

Q)
Sub-Section: Finding a Rule for Circles and Semicircles @ ‘

Again, another way! .

Finding the Equation of a Root Function from its Graph

» We need generally three facts about the circles/semicircles.

(x—h)?*+ @y —-k?=r?

y=+Jr2—(x—h)?2+k

x=+Jr2—(y -2 +h
» Steps
1. Identify the center, (h, k).

2. ldentify the radius, r.

Question 25 Walkthrough.

Find the rule for the following semicircle. g.g I 'l 32'_ (L“ 2)3 - I
) G Y=t~
2 €3 2
AL
/ 1 .."_3j (s@
-2 Cz,-')

MM12 [2.1] - Functions & Relations | - Workbook ‘38
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=

Active Recall: Steps for finding the rule of circles and semicircles

1. Identify the centre, ‘ ',kllﬁ) .

2. ldentify the radius, r .

Question 26

Find the rule for the following semicircle.

N

4

MM12 [2.1] - Functions & Relations | - Workbook
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Question 27 Extension.

Find the rule for the following semicircle.

N

4

-2

MM12 [2.1] - Functions & Relations | - Workbook
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Section E: Functions and Relations

VCE Mathematical Methods %2

8’ >
Sub-Section: Relations ® ‘
Let’s take a look at all types of relations! .

» There are four types of relations:

One to One

Types of Relations ~ — —2 aidakoaly b l—’J

Definition

Many to One

3

A

)

% Y

One x to One y.

Many x's to One y.

1

d
\

W

One to Many Many to Many
) "2
J

-
N

3
A
-/

One x to Many y's.

Many x's to Many y's.

MM12 [2.1] - Functions & Relations | - Workbook
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VCE Mathematical Methods 2

Question 28
State the type of relation for each of the following graphs.

a.

N

T

N
v

3

MM12 [2.1] - Functions & Relations | - Workbook
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0

Sub-Section: Functions

00

What is a function?

Functions

NJ

y=fX)

» Functions are relations which make one y-value at any given x-value.

~
Discussion: What types of relations are functions? # p o
Kr—>L l

%@f/g fﬂfvlu

Misconception

Misconception: "An equation between x and y can either be a function or a relation.
In other words, functions are not relations.”

Truth: Functions are in fact a subset of relations. All functions are relations.
BUT all relations are NOT necessarily functions.

{All Functions} < {All Relations}

Space for Personal Notes
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Question 29

State whether the following relations are also a function.

a. y=x?

w/\
\

VA

Space for Personal Notes %
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VCE Mathematical Methods 2

Question 30

a.

For the following tables of inputs and outputs, identify which are (i) valid relations, and (ii) valid functions.

X y
1 6
2 6
6 ~1
1 2
Rolakicn
Fanchon X
X y
~1 2
1 1
1 1
1 2

Relakion /
Funchon X

Ji

Discussion: What is the maximum number of times a function can hit any vertical line?

Max = (

)

L

2

MM12 [2.1] - Functions & Relations | - Workbook
X,
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Vertical Line Test

» Definition: Tells apart between functions and non-function relations.

/

S

Passes : fanchion fails : Not function

Every function only intersects a vertical line once.

Question 31
Which of the following graph(s) describes a function? Which of the following graph(s) show a relation?

Y
ﬂ 2~

N
€ > X € - \' >
P 2[4/ 6 8 5

I S

v

Funchion / ﬁmdmnx

10

5

2% I

Discussion: How many times would a many to one and one to one function hit a horizontal line? r <

"lvx’ /z'/

MM12 [2.1] - Functions & Relations | - Workbook ‘46
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Horizontal Line Test

» Definition: Tells apart between many to one and one to one functions. (And relations.)

Definition

fails: N\o\r\g +o one Passes: One 4o one

NOTE: One to one function hits any horizontal line drawn maximum once.

4

P

Space for Personal Notes

MM12 [2.1] - Functions & Relations | - Workbook
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Question 32
Which of the following graph(s) are one to one, and which are many to one?

a.

&,J J MMJ’”

MM12 [2.1] - Functions & Relations | - Workbook ‘48
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Contour Check C!

Learning Objective: [2.1.1] - Sketch and find the rule of hyperbola Functions

Key Takeaways

O Rectangular Hyperbola

O Steps for sketching:

1. Find the horizontal and vertical %Mm and plot them on the axis.

2. Find the x- and y- Cmftl.?vs and plot on the axes (if they exist).

3. ldentify the gﬁg of the graph by considering any reflections and sketch the curve.

O Finding the Equation of a Hyperbola from its Graph

O We need generally three facts about the hyperbola.

O Steps

1. Look for the M}W"bkﬂ

2. Subina Fﬂgﬁ to find the value of a.

MM12 [2.1] - Functions & Relations | - Workbook ‘49
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Learning Objective: [2.1.2] - Sketch and find the rule of Truncus Functions

Key Takeaways
O Truncus

a

= 4k
Y= a—n2 "

O Steps for sketching:

1. Find the horizontal and vertical a‘aw'ﬁlﬂ‘é and plot them on the axis.

2. Find the x- and y- ﬁ-kub?ﬁ and plot on the axes (if they exist).

3. lIdentify the S@# of the graph by considering any reflections and sketch the curve.

O Finding the Equation of a Truncus from its Graph

O We need generally three facts about the Truncus.

a

R

O Steps

1. Look for the %&rﬂﬁ
2. Subina P‘\d’ to find the value of a.
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Learning Objective: [2.1.3] - Sketch and find the rule of Root Functions

Key Takeaways

[0 Square Root Functions

y = a\/b(x—h)+k
O Steps for sketching
1. Find the W"‘“:\) pod

2. Find the x- and y- Hwa\é» and plot on the axes (if they exist).

3. lIdentify the h‘){_ of the graph by considering any reflections and sketch the curve.

O Finding the Equation of a Root Function from its Graph

O We need generally three facts about the root function.

y=a,/x(x—h)+k

O Steps

1. Look for the starting point C"‘l ""J

2. Subin a point to solve the value of _ & .
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Learning Objective: [2.1.4] - Sketch and find the rule of Semicircles and Circles

Key Takeaways

(x — h)? + (y — k)? =1?
wherer > 0

0 Radius:

O Centre: [h,h,)
- r

O Steps
. Findthe __ CAnM of the circle.
Find the NM of the circle.

Find axes fnﬂwﬂfg (if they exist).
4. I|dentify the ﬂgq)g,g of the graph and sketch the curve.

O Semicircles

—

N

W

y=+Jr:—(x—h)?+k

x=+Jyr2—(y—k)?2+h
O Steps for finding the rule of circles and semicircles

1. Identify the centre, C‘M h:)

2. ldentify the radius, _ ¥~
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VCE Mathematical Methods 2

the relation is a function

Learning Objective: [2.1.5] - Identify the type of relations and identify whether

O Types of Relations

O There are four types of relations:

One to One

Key Takeaways

Vv

N

-

N

Vv

I One to Many I

Many to Many

N

Vv

N

/
<
N

<N

A
NP,
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O Functions

y=f(x)
O Functions are relations which make one y-value at any given x-value.

[0 Vertical Line Test

O Definition: Tells apart between functions and non-function relations.

_—

S

Passes : fanchion fails : Not function

Every function only intersects a vertical line enaz

[0 Horizontal Line Test

O Definition: Tells apart between many to one and one to one functions. (And relations.)

Sl

fails: Many +o one Passes: One 4o one

O One to one function hits any horizontal line drawn at most __ (€2 .
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Website: contoureducation.com.au | Phone; 1800 888 300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods 2
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

bit.ly/contour-methods-consult-2025

L2l




