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Section A: Recap

Rectangular Hyperbola Definition
“ + k
Y= x—h
¢ - y=| & € - > y=| k
X = 3 X = h
wherea > 0 wherea < 0

» 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. ldentify the shape of the graph by considering any reflections, and sketch the curve.

Finding the Equation of a Hyperbola from its Graph

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

» Steps
@ Look for the asymptotes.

& Subin a point to find the value of a.
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Truncus Definition
“ + k
Y = = h)?
A A
' I
' I
' I
' I
| I
' I
| I
' L
-—-—----- {; ------ > y=| k <------:| ------- > y=| k
|
: .
| 1
] I
1 I
| I
1 |
v v
X = L‘ X = L\
wherea > 0 wherea < 0
» 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. ldentify the shape of the graph by considering any reflections and sketch the curve.

Finding the Equation of a Truncus from its Graph

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

? + k
YT = hy?
» Steps
& Look for the asymptotes.

& Subin a point to solve the value of a.
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Square Root Functions

Definition

y=a\/b(x—h)+k

/ AN

(, K

where: where:

a>0andb > 0. a<O0andb > 0.

\ )

(W, &)

where: where:

a>0andb < 0. a<0andb <O0.
» 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. ldentify the shape of the graph by considering any reflections and sketch the curve.

Space for Personal Notes
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Finding the Equation of a Root Function from its Graph

» We generally need three facts about the root function.

y=a,/t(x—h)+k

» Steps
G Look for the starting point (h, k).

G Subin a point to solve the value of a.

1.

2.

(x — h)?+ (y—k)? =12

wherer > 0

» Centre: (h, k)
» Radius: r

» Steps

Find the centre of the circle.
Find the radius of the circle.
Find axes intercepts (if they exist).

Identify the shape of the graph and sketch the curve.

Definition
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Semicircles

Definition

x=+Jr2—(y—k)2+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.

Space for Personal Notes
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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)?+k

x=+yr2—(y—k)2+h
» Steps
1. Identify the centre, (h, k).

2. ldentify the radius, r.

Types of Relations Definition

» There are four types of relations:

One to One Many to One
4 Y
N N
Y}
< > X €

N

One x to One y. Many x's to One y.
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One to Many Many to Many
) 4

N

N
£

\ 4

X

-
: -

One x to Many y's. Many x's to Many y's.

Functions

y=fX)

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

Vertical Line Test

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

/

C)

S

Passes : fanction fails : Not Fanchion

Every function only intersects a vertical line once.
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Horizontal Line Test

fails: N\N\g 40 one

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

Definition

Passes: One 4o one

Space for Personal Notes
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Section B: Warmup

VCE Mathematical Methods 2

Question 1
Let f: R\{2} » R, f(x) = ﬁ +1.

a. Evaluate f(1).

T(x)=-3

b. Sketch the graph of f on the axes below, labelling all asymptotes with their equations.

3 (=

T4 3 -2 4 0 1

-4

s

Consider the function g(x) = V5 —x — 1.

c. Find the x and y intercepts of y = g(x).

x=Ht(4,0)

\ =)

y-int: (0,V5-1)
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d. State any points of intersection of the graphs of f and g.

The previous part and arough sketch
allow usto say that the only inter section
isat (4,0).

Space for Personal Notes
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Section C: Exam 1 (21 Marks)

z 2——L
3x-10 # 3 0_3 ‘é ag‘f'é' 9?//

Question 2 (5 marks)

Letf:D >R, f(x) =

x=3 '

a. Express f in the form a + L stating the values of a and b. (1 mark)
4—(%) = 3x-9 ~ L L w-iud:
x-3 %3
——
x-3

b. Sketch the graph of y = 3 — % on the axes below. Label asymptotes with their equations and axis intercepts

with their coordinates. (3 marks) x= 3 x- 3 - __L

N2 #

c. Find the values of x for which 3 — ﬁ < 1. (1 mark)
- L — ..9
’2 3" ( AN

W

S <
<2
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Question 3 (2 marks)

a
(x+b)2

Part of the graph of the function with the equation y = + c is shown below. Find the values of a, b, c. Show

your working.

-6

* b=3,cC=-

Sub 0): » ~az4b=3,=4¢

4 "C%c ')

Space for Personal Notes
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~g= =%.Jots +2
T X2ty X 2-94(224) = 283%

The function defined by y = avx — h + k, where a, h and k are non-zero integers, has a y-intercept at . _ ‘ qc

(0, —4+/5 + 2) and has a starting point at (—5,2).
Sub(0-45+2)"

a. Determine the values of a, h, and k. (2 marks)

SP:fmk) = (-52) : ~4F+2= e]o-(s) t2
— — r’ -4JS = +ads
Che s k=2 DJ G o

Question 4 (6 marks) /'

b. Find the coordinates of the x-intercept. (2 marks)
Lot 3 =
o= —4J"' +2
4 fats =
JTE = -!z W,

C.

-151
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Question 5 (8 marks)
For the relation defined by (x — 4)? + (y + 3)? = 16,

a. Find the radius and centre of the equation. (2 marks)

Cutre : (4,73) ,

—m‘ato

X
(x4)%r 9=l6
Radom = o16 = 4 , (x-4)2=7

(x9)= 2 |
o Xz 4t 7 #czé:)

b. Graph the relation, labelling all the coordinates of the axial intercepts. (3 marks)
4t 24

. % 66 |4
(4*4’?’,0)

vvvvv

\ U 1 1
. I ] %

c. State the domain and the range of the relation. (1 mark)

_Domain : z2€ [0,8]

Je [-#1]

d. Identify the equation of the semicircle derived from this relation, given that it passes through (2,2v3 — 3) and

is Considered to be a function, (2 marks)
. 243-3
. J‘= T s’i "(2.-4;) -3 ~ 3,4!.—‘3 = O".F
i O

= As The Semicrele is a

Z‘f«m}; s FR ﬂ"
MM12 [0.7] - Functions & Reld#ons | - Workshop 15
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Section D: Exam 2 (26 Marks)

VCE Mathematical Methods %2

Question 6 (1 mark)

The graph of the function f: D = R, f(x) = %, where D is the maximal domain, has asymptotes:

Question 7 (1 mark)
Find the equations of the asymptotes of the graph with the rule y =

A x=-3,y=-4

—4x+14

x-3 °

Question 8 (1 mark)

Which of the following is a one-to-one function?
A flx)=x*>+1 U

B. x> +y?2=4 O

C. fx)=V2x+1 /'

D. f)=vTF1 V"

Space for Personal Notes
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Question 9 (1 mark) Cx-‘l)z- 1‘ + ‘aﬁ)z- 6 -§=0

The relation x? + _2/,2 —4x + 8y — 5 =0,2 < x < 7 describes which of the following?

/ Circle with radius 25 and centre (—2,4). ( l—Z)a_'rt g fq,f: 2{

B. Circle with radius 5 and centre (2, —4).

% Right semicircle with radius 25 and centre (2, —4). GM‘N, Y (2’—4.)

: . : : S
D. Right semicircle with radius 5 and centre (2, —4). c - S c— .
res ¢ ;,—c,)e—H,‘ @
J

Question 10 (1 mark)

The function y = 4v/1 — x — 4 passes through the coordinates:

R XX RS

B. (0,—4)

C. (1,0) 4 - 4‘ﬁ: -~

D. (0,1) 8 — 4-.2
e — yi

(g=8 )V
g

Space for Personal Notes
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Question 11 (1 mark)

1
xo Y

The rule for the hyperbola shown in the graph above could be:
1
1
% y = —2 +1

1

C.y=m—1
1
D.y—m‘i'l

Question 12 (1 mark
(1 mark) T

Which of the following graphs could represent the function given by y = —2v3 — 2x + 1?

-

R \ y 4 7}/
/ \

N

WV

/ |

N
v
N
v
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Question 13 (8 marks) kbb)

4+ 1,0 < x < 7 where h is the

The cross-section of a water cleft is modelled with the equatio% - (2x 7)2

height in metres from the water's surface, and x is the horizontal dlstance from the az ng sign (origin).

a. Find the x-intercept of the function and hence find the “width of the cleft at the water surface. (2 marks)

oR
az 232

2-
b. Sketch the graph of h = — (2x187)2 + 1 for 0 < x < 7, labelling all axial intercepts and endpoints. (2 marks)
z=3
Y )
N
3-
24

5

|

m-




(S4ONTOUREDUCATION

VCE Mathematical Methods 2

¢. What's the width of the cleft at:

i. 0.5 metres above the water surface? (2 marks)

lgt Wfx)=0-5:

~ W= V.K

e
:,Ma-'g-i-gtg

ii. 3.5 metres below the water surface? (2 marks)

Space for Personal Notes
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Question 14 (11 marks)

James has a slide which is modelled by the function s(x) = avx —h + k where x is the horizontal distance in
metres from the starting point and s is the height above the ground. The slide starts 10 m off the ground when
x = 0 and touches the ground 16 metres horizontally away from the starting point.

i. State the coordinates of the start and finish of the slide. (1 mark)

Sf: CO:!O:) Fp: Clb:o:)

ii. Find the values of a, h, k. (2 marks)
- k=0, [L=t0
s. g_-t. a Jx +D _—
— Sub(le;0) " P 67-“3‘-;('1,%0,&,”0
&= adip £l [ T —

b. Hence, sketch the graph of y = s(x) that describes the slide on the axis below from its start to finish, labelling
all key features. (2 marks)

[ ‘6'10) '
18 20
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c. What's the distance from the starting point to the end of the slide? (2 marks)

(0:10)

1 Tzt
w

o

James decides to put a metal rod under the slide to help its structural rigidity. The rod has an equation y = —x + b.

d.
i. Find the value of b.

HINT: The metal rod will hit/ intersect with the slide once. (2 marks)

Lt Sln)= -xtb:

= (b-ps +5)2  [laiss-s)
e —

7l wdenrehon = . [bh-135=6

ii. Find the intersection point between the slide and the metal rod. (2 marks)

(et 3(»)'*--&-*—%(-‘ :

Space for Personal Notes
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Section E: Extension Exam 1 (15 Marks)

VCE Mathematical Methods 2

Cuestion Sty

Petermmretiestestdety et

A liyperliola OI the Torm V = E TR Passes Elirougli the pomt (L,—2),(5,4), and (5, £).

Space for Personal Notes
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Question 16 (11 marks)

In this question, we will investigate the intersections of hyperbolas and circles. Throughout this question assume
for the constants a and r that a # 0 and r > 0 unless otherwise specified.

2 gt
a. On the axes below sketch the graph of x2 + y2 =4 and y = % Label all points of intersection of the two

C—

graphs. (4 marks)

22+ (2)° =4 P at

2., 2 = 4 -
r + Ss

x4 14 2g9> J

MM12 [0.7] - Functions & Relations | - Workshop
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b. List all the possibilities for the number of intersections that a circle of the form x? + y? = r? and a hyperbola
of the form y = % may have. (1 mark)

» 0,2,4 id’uedfa-a/

c. A circle of the form x? + y? = r? and a parabola of the form y = % intersect each other exactly twice. Find

the possible values of a in terms of r.

TIP: Check that your answer works with part a. (4 marks)

- Ls (25)% Z =%
2 2 N
2+ (%) =r .
r2_ 4 rt-%a
2z a> _z2 ¢ =
3 —1--;,, =r
'X}: r—z-'-l- &;,4_442
. >t
w4+a2 = rx 2

. x.a(l"t)“ L'.:' éﬂﬂ
2 2 QL o

xt-rnS+a"=0 @~
» rt—4a®=0

ers (3 L°)°-(5) ta*=0 = s

¥ gt rt

a"—.ﬁ
‘r"

e
2=®f—j_lz-a@\/
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point (p, q) is — p%.

The gradient of a circle x2 + y2 = r?2 at any point (p, q) is —g and the gradient of the hyperbola y = % at any

d. When the hyperbola intersects the circle exactly twice, the hyperbola, and circle always have the same
gradient at the point of intersection. Determine this gradient, assuming that a > 0. (2 marks)

=2 .
-+ = P2 CSaw.W

) o -p2=-aq

7/ PS:%'

L phqert ¢ q-

=2
P

(Sae. pont (pa))

Space for Personal Notes
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Section F: Extension Exam 2 (12 Marks)

Question 17 (1 mark)

-0.5

A possible equation for the graph shown above is:

Koy=— — Undeined. ot x=2.

B. Y= e _’J(z)z Tst o-le'

1

Cr=na—syl2)= f o0 67

D. ¥ =i — §(2) = 7:—- < 0.35¢

Question 18 (1 mark)

The equation of a circle with centre (—2.5,1.5) and radius 4 is given by:
L -

. (x —(. 2 (. 2 = 2 [ 4

Aot fiotae s (2l (a(y-8)) "= o
P (x+25)? —’(y —-1.5)2 =16
C. (2x+5)2+ (2y —3)? = 64 4 (z’*éf 1+ (3“%)2‘ &4
K (2x+57+ @2y - }i)z = 1; (xS Cg-é)a-- 16

- - = e —

e (=2 e[
MM12 [0.7] - Functions & Relations | - Workshop M&. C ) i) (21’, "59 €
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(_z‘ﬁft-')—éﬁ"f) (&)
Question 19 (1 mark) /’ Cz..g )Cx_fZ) M)Cx_fz)

The features of the graph of the function with rule f(x) = 4;6+63

include:

A. Asymptotes atx = 1 and x = —2.

becomre (k-3) coneds

B. Asymptotes at x = 3 and x = —2.

{ of
C. An asymptote at x = —2 and a point of discontinuity at x = 3.
D. An asymptote at x = 3 and a point of discontinuity at x = —2.

Question 20 (9 marks)

Contour Park has the shape of a circle with a radius of 140 m and its centre is located 250 m east, 100 m north of
Contour station.

Let x be the horizontal distance from the station in metres and y be the vertical distance from the station in metres.
a. Find the equation for the boundary of Contour Park. (1 mark)
2 R 2
(x—2BY + Cy-100)" = 140
. 2, ° a
(x—asoy+ Cy-109)" = 19600

b. Sketch the boundary, labelling all axial intercepts. (2 marks)

9

N

250+

200+

150+

100+

50+

N

350 400 450

C (45 +25) ,0)

50 O 50 100 150

o] (Ciofag-25),0
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Angad realises that there are dangerous bulldog ants living in the park and decides to put up a warning fence
around the top half of the park. This warning fence is always a distance of 5 metres away from the park boundary.

c. What is the semi-circle equation which describes the curve of the fence around the top half of the park?
(2 marks) Apsd,'s
s~ 0 Sl = = +J )

S e + I z__mgz + 100 o

The colony of bulldog ants is located at (200,150) and bulldog ants distribute themselves no more than 80 m
from their colony.

d. Specify the range of x-values for which the bulldog ants could be outside of the warning fence. (2 marks)

We're Sukma Jor MLMMMJD;&LJL

D\«*&Jl. The Mﬁ .
Stepg ¢

Wb W uuaawv zcom-@)é_

Not- 5 @L«b&

wawt 2-volues whant
ady are ON e Fencr,

-S
d g (2T -243) < 2 < F (VT 4243)

Juat outsicle e Jence.

MM12 [0.7] - Functions & Relations | - Workshop 29




(S0ONTOUREDUCATION

VCE Mathematical Methods 2

two decimal places. (2 marks)

e. Determine the minimum distance, k metres, that the warning fence must always be away from the park
boundary in order to ensure that the bulldog ants do not cross the warning fence. Give your answer correct to

o = A (250-200)% 100-150)*
S 20-FHim

(200,150

R 40
04NN

L B0+ FOH = k+ 140

(25D, 100)

N

IS0-H| = ktH40

ez 10-H R '0“110!4.‘/’1

Space for Personal Notes
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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 + 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:)

\AAAAAA4

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

G

Booking Link

bit.ly/contour-methods-consult-2025
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