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Section A: Recap

VCE Mathematical Methods Y2

0

Sub-Section: Factorising Quadratics

Factorising Quadratics

y=(x-a)x—b)
» Steps:

1. Divide by the coefficient of the leading term. (If applicable)

2. Consider the factors of the constant term.

term.

4, Construct the linear factors.

3. (If Positive Constant Term): See which pair of factors can add up to the coefficient of the x term.

(If Negative Constant Term): See which pair of factors can subtract from the coefficient of the x

Q
®
a

Definition
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Sub-Section: Perfect Squares

Perfect Squares

a+b2=_ Q=% -(-qu = b-}
(a—b)? = al-—lab + b*

» Perfect squares are special quadratic expressions that are made up of two identical linear factors.

» In other words, when a linear factor is squared, it becomes a perfect square.
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Sub-Section: Difference of Squares

PifsiencectSosates . . (a-b) (ath ) D
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Sub-Section: Completing the Square

o,
®

Completing the Square

=
x2+bx+c=( rAY “E; )2—<g> +c

(VaVe
» Steps:

1. We halve the coefficient of x.

2. Subtract the half of the coefficient of x squared outside the square bracket.

» When we complete the square of a quadratic x2 + bx + ¢, we write it in the form:
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Sub-Section: Solving by Factorisation

Solving by Factorisation N\“l ﬁ‘ﬁ(‘(
x—a)lx—»b) =
g0z
x=aorb
» Steps:

1. Factorise the quadratic.

2. Equate each factor to 0 and solve for x.
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VCE Mathematical Methods Y2

Sub-Section: Quadratic Formula

0

The Quadratic Formula

forax?+bx+c=0

_bi.rE’-'—Te_ac_

Q
®
d

Definition
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Sub-Section: Discriminant

,
®
a

Definition

The Discriminant
> Definition:

« Thediscriminant, often denoted by A (Delta), is the part inside the square root of the quadratic

formula.
Discriminant = A= b? — 4ac
if A > 0, there are 2 edulion
if A = 0, there is ( Soluctron
if A < 0, there are ) Sol utiovw
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Sub-Section; Parabola and Symmetry [
ParabOIa Definition
» Definition:
« The shape of the graph of a quadratic is known as a Paraba‘ 0‘
Y
y=x
CJ
AXiS Of Symmetry Definition

Axis of symmetry.x =
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Sub-Section: Graphing Quadratics

Turning Point Form

» The turning point form of a quadratic is given by:
y=a(x—h)*+k
Turning point = C l/\ | k’)

» The turning point form is obtained by completing the square.

Intercept Form
» The x-intercept form of a quadratic is given by:
O =alx—b)(x—c)
x-intercepts: (b,0) and (c, 0)

LY

» The axis of symmetry is located exactly in the middle of the two x-intercepts.

NOTE: When a is negative, the x-intercepts stay the same, but the shape of the parabola becomes p/
a negative parabola instead.
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Sub-Section: Finding a Rule of a Quadratic from a Graph

Finding the Equation of a Quadratic

» Form 1: Turning Point Form
CEEE——

v Sh (v anotwe,
y =@k - n? +k ?o'ﬁ

« Recommended when a @ easy to identify.

» Form 2: x-intercept Form /

y 5(@x — b)(x — c)

« Recommended when both x-intercepts are easy to identify.

NOTE: Never forget the a coefficient! /
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Sub-Section: Quadratic Inequalities

Quadratic Inequalities

—e—— >
x<&\f A7b
0
» For quadratic inequalities, we always Sggcp\the function.

» Steps:

1. Sketch the function.
2. See where the y-value is within the inequality.

3. Find the corresponding x-values.
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Sub-Section: Hidden Quadratics

(&)

Hidden Quadratics x P A- E— 22

» Instead of: J/
a@+bf(x)+c=0

aX?+bX+c=0

» Wecanlet f(x) = X to have:

Completing the square quickly. Definition

» Steps

{ Find the turning poin

2. Use th leading coefficient as a.

Modelling with Quadratics ﬂ v Definition

Focus on key points such as turning points, x-intercepts and y-intercepts.

Famil¥ of Functions Definition

> Definition: Functions with(inknowns.)

» Question Type: Find the unknown value to satisfy a certain condition.
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Section B: Warmup

Question 1

2
Let f(x) = —x?+ 3x—§.

— complete the squave

a. ite f(x) in turning point form.

= - (1-3)%t 2

b. Solve the equation f(x) = 0.
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VCE Mathematical Methods Y2

c. Sketch the graph of y = f(x) on the axes below, Label all axes intercepts and the turning point.

(32)

4

d. Find the value of m such that the line y = mx — 2 intersects the graph of y =

(x) exactly once.

ey=me? oy 2
W= = 43 %
X2 -5
e T 2 2
0= ,_:;r_f- + Lo —mas — %tz
0 = ..95}4-63-—m)x—--"-

A=0

(5-my> —u(5(E) = o

MM12 [0.4] - Quadratics Exam Skills - Workshop Extension

G







G.ONTOUREDUCA'HON VCE Mathematical Methods Y
Section C: Exam 1 (22 Marks)

Question 2 (3 marks)

%

The sum of th¢fages gF a man and his sor@, and the product of their ages is 125.
- Pra—— o

— —

a. Write down a quadratic equation in the form ax? + bx + ¢ = 0 that can be solved to find the ages of the man
and his son, where x is the age of the son. (1 mark)

Cat =80 p=—t3D
. 1&‘,: ‘7’5 / r___x)' A
M"—zox 11295

L (—x+t30)=(25

b. Find the ages of the man and his son. (2 marks)

0 =(Xx—-3)(1—2%)
1=5 | (29

y--5% | §-
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Question 3 (6 marks)

Consider the function f(x) = 2x% — 4x — 6.

a. Solve the equation f(x) = 0. (1 mark)

2o >*4—6=D0

S(Cx—2x—3) =0

2 (x -3 () =0

L':-B_)"l

b. Write f(x) in turning point form. (1 mark)

L) =2x> -4 —6

v a)Cx’—zx-*?J

=2( (1 ) =(1)"-3)

=2(( x—()zv-ﬂ

——)_(;L N)>—8

c. Sketch the graph of y = f(x) on the axes below. Label the turning point and awﬁ_ims with
coordinates. (2 marks) —

Huw

(0|—L) - |

- C.(;-&D
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d. Find the value(s) of x such that f(x),+ 4 < 0. (2 marks)

at-4xt—® +4<o
2a>-4x—2 <O

\ /
. y
(0 ‘ PRIt
- 1~ >

b

X
x>—2a— | =9 2= :LJS_ —

Y | ]

[
Question 4 (2 marksfL—

Solve the inequality —x2 + 3x + 18 > 0.

x>-3-18% 0

éx,:l-:&)(l’b) So
( ] - 3 x<6

pov,
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VCE Mathematical Methods Y2

Question 5 (3 marks)

Solve the equation ZQ— 20x% + 18 = 0, for real values of x.

x=01

it

L(AZ—W0AT) =0

2C A-DDCA-1D=3

A=tq
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Question 6 (4 marks)

Consider the function f(x) = x! : :235 + 6, where k is a real number.

a. Find the turning point é (x) in terms of k. (2 marks)

o= (X - Il (0 B
=(x=)5- e

A~
te( &, 5"‘w)

b. Find all possible values of k if f(x) is always greater% 2. (2 marks)

] 7 bz J*

Space for Personal Notes FQ, < %
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Question 7 (4 marks)

Consider the functhere k is a real number. 2 0
a. Show that the graph y = f(x) always has two x-intercepts. (1 mark) ( F 2
A= () =MD |70
VARS S
= 214
=47t O
L2 ©

b. Find the values of k such that the distance between the is less than 6. (3 marks)

& 9%%3—%—?['—

R y I

_2F 22 (Ft TW

2

/
{ _
g Jf’"f*—élL“’ I als

N i
o (Frg <b

(W%?B

F‘—fj ,<€(
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Section D: Tech Active Exam Skills

VCE Mathematical Methods Y2

completeSquau*e(,v(2 -6+ X+8,X) ( =

)2-1

CAS
Calculator Commands: Solving equations
» Mathematica » TI-Nspire » Casio Classpad
e« Solve[]. Menu- 3 - 1. « Action—»Advanced-Solve.
solve(‘(?‘ -4 x-9=0,r)
In[122] = Solve[x"2-4x-9 =0, x] x=-(12 -2 orx={12 42| |golve (x*2—-4x—-9=0, x)
wfizz)= {{x52-+131, [x=2+413)]
R e {x=—V13+2, x=V13+2}
CAS
Calculator Commands: Completing the Square
» TI-Nspire Mathematica » Casio
Classpad
« Menu- 3 - 5 completeSquare e No inbuilt function need udf.
(func, var). « No
Campsq fUﬂCtiOﬂ

Compsqlax’ +hx ¢, x]
Corverls o sluncard lormn quadralic Lo lurning point lorm.

Compsqa, b c)

Usas Lhe cosliicients of s guadratic te return the burring point lorm.

comes

. ‘ Conpzq[l, 2, 3]

Iz 110 %32

l Conprq[? x*2+ 3 x5, ¥]

|\x:l||x\r||»\» txe22’, x
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Section E: Exam 2 (28 Marks)

Question 8 (1 mark)

Find the value(s) of k for which the quadratic equation below has exactly one unique real solution.

o—n
2x%2 —3kx+3k=0 A %

A k=2
3
B. k=0,
€ solve|(-3- K242 3 IFO,HL =k
WA 3
C. k>
3
D. k=0,3

Question 9 (1 mark)

function?

A quadratic function has a turning point at (4, 3) and goes through the pgint (6, 7). What is the equation of the
on—rb

A. 2(x—4)? +3

B. —(x—4)%?+3 SOIVe(Vﬂ(-\'—4)2+3,a)|.1'=6 and y=7

C. (x—3)2+4/( = CD(,—‘E)Z'(’g

D. (x—4)?+3

Question 10 (1 mark)

The function f(x) & x? + mx + 2 ig/hlways greater than —1. The possible values of m are:
C——

A. —V3<m<+3

2
co mpleteSquare(r “+m- .l‘+2,.\‘)

B. —2V2<m<2V2

C. —2V3<m<2V3 M9-<]2.

D. -1<m<1
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VCE Mathematical Methods Y2

Question 11 (1 mark)

If one root of the quadratic equa‘[iln72x2 + px — 35 = (Jis —7 the value of p is:

)

[—

B. 9 solve(2' .t'2+p' .1'—35=0p)|.\'=‘7

Question 12 (1 mark)

The equation ax? + 6x + ¢ = 0 has only one real solution if:

A. ac>-9
B. 2ac=9
C. ac=-9
D. ac=9

e

A

—_

2,
6"—4-a c=0
2b = tac

Space for Personal Notes
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Question 13 (14 marks) @ m‘ne

Consider the quadratic function f(x) :, x¢ —4x + 2.

a.

i.  Solve the equation f(x) = 0. (1 mark)

t{z2€2

ii. State the distance between the x-axis intercepts. (1 mark)

A\

iii. Find the turning point of the graph of y = f

). (1 mark
coM. Sc (Ls'fﬁ\
(3-2

iv. Hence write f(x) in turning point form. (1 mark)

%@l\ fx,—ZB -2

v. Find the y-intercept of the graph of y = f(x). (1 mark)
P 2)
) =2 (0]

Done \
.\'=‘(E—2) or .\'=E+2

i, 2f
-4
o oL

14/0) ZL/ €
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VCE Mathematical Methods Y2

b. Sketch the graph of y = f(x) on the axes below. (2 marks)

AN
L4

-2+

\ (2—2)

c. Ifthe graph of y = f(x) is shifted k units to the left, find the values of k for which there is one negative

x-axis intercept. (2 marks)

I~ Kot
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D —
d. The graph of y @ is translaéd 1 unit @rﬁ 4 units up a; now has the equation:

y=a(x—h)>+k, ahk€eR

Determine the values oka, h, k. (2 marks)

- — CIJP')

_\V/\s (x-t)
a=| h=l F=

e. Consider the graph of the function g(x )% 4x? + kx + 2(k + 1
Find the value(s) of k for which g(:)—W}Tﬂﬂ'E g

fal root. (1 ma OA.’S lé"' (9’\"—}< K<’,6‘l“2v5.

A<D
S

ii. One real root. (1 mark)

A=C° (AS E=(btPPk

iii. Two unique real roots. (1 mark)

4;0_(4< (L-(2{=
-7 (64 1HZ

Space for Personal Notes
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Question 14 (9 marks)
A cricket player hits a ball, and the ball's trajectory is modelled by the quadratic equation:

@@ * (l6:25)

where h(x) is the height of the ball (in metres) above the ground, and x is the hori‘&'l d%)ce (in metres) from
where the ball was hit.

The following conditions are given: ( (V] .7)

[ 4
. . | ~ =
o The ball is hit from a height of 2 metres, i.e., h(0) = 2. J

e The ball reaches a height of 15 metres when it has travelled 8 metres horizontally.
e The ball reaches a height of 25 metres when it has travelled 16 metres horizontally.

a. Using the given conditions, set up and solve a system of equations to determine the values of a, b, and c.
(3 marks)

e = akotbvOt1C

t — n.l..._..._nnn(

Define h(.r)=a' 2 4b vte

-
D '{h(o)=2

* solve h(8)=15 ,{a,b,c}
h(16)=25

A

h. Determine the maximnm height that the ball reaches. Giy, wer correct to 2 decimal places. (1 mark)
Define lr)=a- x2+b: r+cla=—— and b=== and c=2 ne
128 16
: Ok A

37.0417-0.023438- (1—38.6667)2 { \ ‘ ﬂ b [ ﬂ

‘ / —

Lowy) 7'7[
. &89 _
% =35-. O

I
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h &
c. Determine the horizontal distance the ball has travelled when its heig@s. Provide both possible
horizontal distance correct to two decimal places. (2 marks)

nCx) =29

I solve(h(x}=20.1) +=11.7017 or x=65.6317 |

Cs, "5 )

d. After reaching a certain heigh% ball trvels 8 metres horizontally to drop down to that height again.

Find this exact heig}%
“ &ﬁ

Space for Personal Notes
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Section F: Extension Exam 1 (16 Marks)

VCE Mathematical Methods Y2

Question 15 (4 marks)
The parabola y = ax? + bx + c¢ passes through the points (1, -

Determine the values of real numbers a, b, and c.

1

2

),(4, —5), and (6, —3).

Space for Personal Notes
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Question 16 (4 marks)
Let f(x) = 2x% — 4x + 5.

a. Find the turning point of the parabola y = f(x). (1 mark)

b. Reflect this turning point in the line x = 3 and then in the line y = 2. (1 mark)

c¢. The parabolay = f(x) is reflected in the line x = 3 and then reflected in the liney = 2.
Find the equation of the resulting parabola in the formy = ax? + bx + c, where a, b, and c are real
numbers. (2 marks)

Space for Personal Notes
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Question 17 (4 marks)

Solve (x2 + 1)? + 4 > 8x? for all real x.

Space for Personal Notes
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Question 18 (4 marks)
Let f(x) = x* — 4kx? + 4 — k?, where k is a real constant.

Find the values of k for which the equation f(x) = 0 has no real solutions.

Space for Personal Notes
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Section G: Extension Exam 2 (16 Marks)

VCE Mathematical Methods Y2

A.

B.

Question 19 (1 mark)

If px? + 5x + q¢ = 0 has two roots x = —2 and x = 1, the value of p — q is:

-5

10

15

Question 20 (1 mark)

The equation of the parabola that passes through the points (1, 2), (3, 2) and (4, 5) is:

A.

B.

Question 21 (1 mark)
Consider the graph of y = x2 — 2kx — 2 where k is a real constant.

The values of k for which the distance between the two x-intercepts is less than 6 are:

—V5<k<+5
—V6<k<+6
7 <k <7
—V11 <k <11

Space for Personal Notes
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Question 22 (1 mark)

Lety = 2x? — 4x — 2.

If =2 < x < 3, the possible values of y are:
A, —4<y<14

B. -4<y<14

C. 4<y<14

D. -4<y<14

Question 23 (1 mark)

Find all values of k, such that x2 + kx + k? — 4 has two real roots for x, where one is positive and one is
negative.

A k<2
B. k>-2

C. -2<k<?2

Space for Personal Notes
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VCE Mathematical Methods Y2

Question 24 (11 marks)

k%2—-4k-4

Consider the function f(x) = x? + (k — 2)x + .

i. Find all values of k such that f(x) = 0 has one real root.. (1 mark)

, where k is a real constant.

ii. Find all values of k such that f(x) = 0 has two real roots. (1 mark)

iii. Find all values of k such that f(x) = 0 has two real roots, where one is positive and the other is negative.

(2 marks)

b. Find all values of k for which the graph of y = f(x) and the graph y = kx + 2 do not intersect. (2 marks)

MM12 [0.4] - Quadratics Exam Skills - Workshop Extension
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c. Find all values of k such that f(x) > 2 for all real x. (2 marks)

d. Find all values of k such that the graph of y = f(x) has two x-intercepts that have a distance between them
that is less than 2. (3 marks)

Space for Personal Notes

MM12 [0.4] - Quadratics Exam Skills - Workshop Extension ‘37




(S4ONTOUREDUCATION

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:).

v Vv Vv Vv Vv VY

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

Booking Link

bit.ly/contour-methods-consult-2025
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