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Section A: Recap

QO
Sub-Section: Factorising Quadratics ®

Definition

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.
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
term.

4, Construct the linear factors.
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Sub-Section: Perfect Squares

Perfect Squares

(a + b)?

(a — 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

Difference of Squares D

a? — b
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Sub-Section: Completing the Square ®

Completing the Square

» When we complete the square of a quadratic x? + bx + ¢, we write it in the form:

bZ
x2+bx+c=( )2—<§> +c

» Steps:
1. We halve the coefficient of x.

2. Subtract the half of the coefficient of x squared outside the square bracket.
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Sub-Section: Solving by Factorisation
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Solving by Factorisation

(x—a)(x—b) =0
x=aorb

» Steps:
1. Factorise the quadratic.

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

Sub-Section: Quadratic Formula

0

The Quadratic Formula

forax?+bx+c=0

Q
®
a

Definition
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Sub-Section: Discriminant
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Definition

The Discriminant

» Definition:

& The discriminant, 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

if A =0, there is

if A < 0, there are
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Sub-Section: Parabola and Symmetry

0

Parabola
» Definition:

& The shape of the graph of a quadratic is known as a

Q
®
a

Definition

S
7

N
y
x

Axis of Symmetry

N
>
v

x

b
Axis of symmetry:x = — 2a

Definition
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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 =

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

Intercept Form

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

» 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
y=a(x—h)*+k
& Recommended when a turning point is easy to identify.
» Form 2: x-intercept Form
y=a(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

a b
%\"/g -
» For quadratic inequalities, we always 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

» Instead of:
af(x)? + bf(x) +c=0
» We canlet f(x) = X to have:

aX?+bX+c=0
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Section B: Warmup

Question 1

Consider the quadratic function f(x) = x% + x — 6.

a. Find the x-intercepts of the graph y = f(x).

b. Write f(x) in turning point form.
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c. Sketch the graph of y = f(x) on the axis below. Label all axes intercepts and the turning point.

WV

d. Find the number of intersections the graph of y = f(x) has with the graph y = x — 6.
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Section C: Exam 1 (20 Marks)

VCE Mathematical Methods 2

Question 2 (2 marks)

Determine how many solutions the following equation has:

A

X2 +3x+1=7x—-1

x=4x+2 =0

A= (49*=4(1)(2)

~- 16-2 =§

;o AP0 = QL malacks

ﬂr"f
(]

Question 3 (6 marks)
Solve the following equations for x.

a. x2+ 4x —8 = 0. (3 marks)

2=

=4 £ A =4(1)5) . AEFE

2(")

( <2

——— > wr —3+243 o

- —4XA%F

2

’C"’Z—&\rg#

[ 4
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b. x*—13x% + 36 = 0. (3 marks)

CE o=ES
, (n-*} o z.e:f-a\

a® 13at36 =0

: (a-)(a-4)=o

-

O 2 oacqd o 44

J

oz oo =%

Question 4 (5 marks)

a. Write x2 — 6x + 10 in turning point form. (2 marks)

= 1= Crtl+ |

(x-3¢1,
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b. Hence, graph the curve given by y = x? — 6x + 10. Label the turning point and all axis intercepts.

(3 marks)
y : (3 ) ')
30t

251

20T

10

n I R T R
Question 5 (3 marks)
Solve x? — x > 6 for x.
\
x/g'_- w—C >0 \ /

( 2-8)(*+2) > O
" N

/
O . o xe-2 o 28

7(;2—4 <t xz 74_

—2C e 2 2 z>2
& < =y sS4
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Question 6 (4 marks)

Find the value(s) of m for which the graphs of y = mx + 2 and y = x2 + 3x + 2 have:

a. One point of intersection. (3 marks)

A% 3xf2 = Mat2

<

1% (3-m)x = O

A=o: [/

v

L(?L-f&-m) -0

C3w)"=4(1)(0) = o

Lo o o Nz m~3

¢ g_m)z= o
m-3=0
S NCS

b. Two points of intersection. (1 mark)

4

O >o:
-8 #0
(3-m)“ >0 (MESN
NS——
Sem #ZO -~
me 3 > mek) sy
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Section D: Tech Active Exam Skills

VCE Mathematical Methods 2

Compsqa, b c)

Uses Lhe cosliicients of s guadratic Lo return the burring point lorm.

CAS
Calculator Commands: Solving equations
» Mathematica » TI-Nspire » (asio Classpad
@ Solve[]. & Menu- 3 - 1. @ Action»Advanced—-Solve.
solve(‘(?‘ -4 x-9=0,r)
in[122}= Solve[x"2-4x-9 =@, x] x=-(12 -2 orx={12 42| |golve (x*2—-4%x—-9=0, X)
uth22= {{x>2-131, {x>2+ 131}
SRR L {x=—V13+2, x=V13+2}
CAS
Calculator Commands: Completing the Square
» TI-Nspire » Mathematica » Casio
Classpad
& Menu- 3 - 5 completeSquare G no inbuilt function need udf.
(func, var). @ No
Campsq funCtion
9 9 Compsqlax’ +hx ¢, x]
CompleteSquare(,\"‘ -6+ X+8,X) (Y_ 3) ==l Corverls 8 slancard lorm quadralic o lrning point lorm.

. I Conpzq[l, 2, 3]

Iz 11xi3

Conprq[? x*2+ 3 x5, ¥]

|\x:l||x\r||»\- txe22’, x
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Section E: Exam 2 (31 Marks)

Question 7 (1 mark)

Which of the following is the equation of a parabola which passes through the points (1,6), (2,15) and (3,28)?

A. 3x2+5x—1 f i
( A
2 | solve| i/2]=15 la.b.e
B. x2+2x+1 Men 5352 e

C. —x2+3x-2
®2x2+3x+1

Question 8 (1 mark)

Determine how many intersections the parabola given by y = x2 — 2x + 1 has with the line given by y = 2x + 1.

Question 9 (1 mark)

Which of the following parabolas is always positive for all real values of x?

A (x—3)2-1

t
) (3)") TP

i(‘h"') TP
@(x+1)2+3 +
. ("I)S)’TP

D. —(x+1)>+3
i (-1L3)TP

B. —(x—-3)2-1
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Question 10 (1 mark)

Find the interval(s) of x that satisfies 2x2 + 4x + 1 > —2x.
@x<§(—3—x/7) orx > 2 (=3 +7)

B. x<Z2orx >4

C. x< —%(1 ++/3)orx > —%(1 —3)

D. x>—-2(1+2V3)

Question 11 (1 mark)

Determine the x-coordinates of the intersection between the parabola given by y = 2x2 — 3x + 5 and the parabola
given by y = —x2 + 10x + 2 correct to 3 decimal places.

0.245, 4.089

B. —0.234,4.089
C. 0.345,1.324

D. —0.345,1.324

Question 12 (1 mark)

The parabola given by y = 3x2 + 4x + 1 is symmetrical about which of the following?

2(%)
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Question 13 (1 mark)

N

Y

4

> X

¥

r (2,0)

Which of the following could be the graph of y = (x — a)? where a < 0?

N

> x
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Question 14 (10 marks)

Aluminium window frames are made using 40 metre lengths of aluminium. The dimensions of the frames are
shown below.
X y

X 4

34-5x

a. Show thaty = . (1 mark)

g0 = 3(xt2) +20+2y

2y = 40— —6
d

= 3% -3x _(0.EPN
] ~—

= S(f"‘\r
F =

b. Hence, show that the area, A, in square metres, enclosed by one of these frames is given by: (2 marks)

3x?
A(X) = —T-l' 14x + 34

AlL) = [ xy ) xt2)

- (s @)&w 2)

¢l

MM12 [0.3] - Quadratics - Workshop
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c. Express the area function, A(x), given in part b. in turning point form. (1 mark)

2.)-"'.-1 vﬁz,@
AC Z.[% 3)‘{'3

d. Given that this function represents area, sketch the graph of the function:

3x?
A(X) = —T+ 14x + 34

On the set of axes below. Clearly mark on your graph the coordinates of intercepts, endpoints as well as the
turning point. Express these coordinates correctly to two decimal places. (3 marks)

A/(:t)

— (46% 66.67)

N
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e. What is the maximum area enclosed by the frame? Give your answer correct to two decimal places. (1 mark)

/ \
& Moy Auea = g 6?»@,\
~— A

f. When the area enclosed by the frame is a maximum, what is:

x=4.66667

i. The value of x? Correct to two decimal places. (1 mark)

/\
.'.('X"'— 4-.G?M\\
\ /

ii. The value of y? Correct to two decimal places. (1 mark)

e

I R
(- g4 % 5-832m O\ y= S1S¢
SN— __~ d =

0

Question 15 (14 marks)
Two Contour students are playing catch outside near the reception. The path of the ball is given by the equation
y = —x2 + x + 1 where x is the horizontal distance relative to one of the students (given in metres) and y is the

height of the ball above the ground (given in metres).

a. Determine the height at which the ball leaves the first student’s hands. (1 mark)

—
( ylo) = _’LM\
N _
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b. The receptionists see the game of catch occurring and worry about whether the ball will hit the ceiling. Given
that the ceiling is 2.5 m tall determine whether the ball will hit the ceiling. (2 marks)

.Tr:('i-/??
Xl-28m
s B TP y—vd«, < 28m,
s Thr ball__edll nof
- ta cerlog [
/)

The students decide to propose a new rule for the path that the ball will undertake given by,

y=-x*+2x+c
where c is a real constant.

c. Determine the coordinates of the ball when it reaches its maximum height in terms of c. (2 marks)

A
(77 Ciee)

d. Using this new rule, they wish to determine the value of ¢ such that the ball will just touch the ceiling but not
penetrate it. Determine the value of ¢ for this to occur. (1 mark) o4\ 2.Swm

otl = Q.8

o L [-Sm
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Deciding to play it safe the Contour students let ¢ = 1.25 giving the following equation,

y=—x?+2x+1.25

e. Plot the path of this ball on the axes below for x € [0,2.5] labelling the turning point, y-intercept, and
endpoints. (3 marks)

Y

”»

251

15 1
10 1

057

L3
v
X

0 0.5 10 15 2.0 2.5

v

f. Another Contour student is flying a paper plane that travels in a straight line given by the equation
y = mx + 2 where m is a real constant. Determine the values of m such that the plane’s path does not cross
the path of the ball. (3 marks)

"X«"*Z’C*‘% = mat2 = 0 idpsetion = Dsdny
7
x> (m-2)x -f-%— =&
A<O
Em-2)* — 4 (1)(5) <O
(m-2)* < 3
C» -3 & m< 2443 4
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cross only once and label this point correct to 3 decimal places. (2 marks)

A~
& Nl= mP—%m+1 =0

/

;"7"‘*

g. The same Contour student who is flying his paper plane realises that he does wish for his plane to cross the
path of the ball where m < 2. On the axes used to answer part e. plot the path of the ball such that the paths

a3 M2
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Section F: Extension Exam 1 (14 Marks)

Question 16 (7 marks)
Consider the function f(x) @(2 — 3kx — 2, where k > 0.

a. Show that the graph y = f(x) always has two x-intercepts. (1 mark)

aA>6
(-2)*~4(k)(-2) 76
Q2+8k 70 > U6 & bt

J
kL (1t8) > ) Ly oo Thix i3 e
Ly O k,z':é — 77"‘”"' “"’:&Z

b. Find the values of k such that the distance between the two x-intercepts of the graph y = f(x) is less than 5.

(3 marks)
s g= =
'E- == \ o /
27T &=
k 22 | 2x
o | ey
A W% < Sk 1
AUl+8k < 23k*
v
lW2- 8l 7D X -b:I:J‘b’.-Aac

LA

gu{oL-1)26
4 bpg = ﬁ_

> K?‘L'a/.
—= "fed'@lbo
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c. Find the values of k for which the graph of y = f(x) and the graph y = x — 6k, where k > 0, intersect twice.
2
b= U~ = x—6k

L™+ (~3k-t) x +6k-2 =6

A = (a-1)- 4(k)(ée-2) > O

WP+ 6l +1 ~ 2944*¢ Sk 20
—ISk 4 /44 ] > ©
ISWE— 44— < ©
(isk+)(e—) <0
uestion marks)
Queston 147 s penet

Let f(x) = x* — 2kx? + k, where k is a real constant.

kG Co,0)
a. Find the values of k for which the graph of y = f(x) has no x-axis intercepts. (3 marks) PR
Lt oz a’: A<e
2 —
O -2ua+l =0

A= (-20)"=4(1)(k) <O

Gu*—qkbco > (= bcket )
\

\/

A k-l <o \
O oo Qe
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b. Find the values of k for which the graph of y = f(x) hasfgumtltm (wgﬁ& - “Z:]o, ;?
A=24a+b=0 as btd -k ey
la—t)y =i+ =0 (| x=- u»l Lk i
(acir ™ &t el | kt e A4
a-4 = 1 ,Lg_k 20 20 J

' ke dt=e >4

c. Find the values of k for which the graph of y = f(x) has two x-axis intercepts. (1 mark) 4_
- 3

[>

b2 44 >0 )= :tllk,:th.‘-'—k G k>

a> o 7 =o

C » 2 W=l hed Wt=6 = klA)=>

r wore

1& k<o,

d. Find the values of k for which the graph of y = f(x) has one x-axis 1nfercept (T mark)

L Gl f_mb‘O o b |

& zml -//

x> Xl X e=i

0 =0

Lt ze  ktdete =o

k(e-1) =0

keo o kel f l=o
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Section G: Extension Exam 2 (16 Marks)

Question 18 (1 mark)

Find the distance between the turning point and y-intercept of the following function f(x) = 3x? +2x -3

correct to 4 decimal places.
S -
A 0.7455 Y-k (0,-3)

=2 _ -
() 04714 / TP: x= 2(—3)' = —;‘- = 1{%): -al—-é._a

C. 04715 J - "_lQ
o = (Z-0)% (=0 L)) 3”
. 0.7454 370) (3 (3)) TP ("-'—é-,‘:g-n

= ol L b - 2
\ - C— o
Question 19 (1 mark) 1 q <q z ¢ 1.?"4~//

Determine the value(s) of a such that y = 2_x2 + ax + 2a has two real roots.

20
®a<00ra>16 A

B. 0<a<16 .

C. a<—-1ora>16

D. a<16
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Question 20 (1 mark)

Consider the graph of y = a(x — b)? + ¢ shown below.
- <~ b>0, c> 0, a<o

Y
A (b,‘)
Y= a(x—b)2+o

c?o0

N
N
x

bvo

Vv

For this function, a, b, and ¢ are real constants. It must be that:
/( a<0, b>0andc<0
/B{ a>0 b<0Oandc<0

@a<0, b>0andc>0

)a(a>o,b<0andc>o

Question 21 (1 mark)

The function g(x) = x? — 3px + 5, where p is a real constant, has a root at x = 5, and its other root is when:

A x=-1 1 a‘s>=o

facmr(xz—-&- x-l-S)

B. x=0 A5 —I5p+5=0
(- ,
5. p=2 & e 2;. y— > -
- P §&) = <= bxt5 = (x-5)(x-1)
Space for Personal Notes selve(xz—- i
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Question 22 (1 mark)

The values of k such that the function f(x) = 2x? — 3kx + 5 is always greater than 3 are:

A —S<k<= 2”?"3”1""6-73

4@‘§<"<§ 2034 2 70
c. -S<k<t ~4<0 = (38)'-4(3)(2)<o0
D. k>2 qu*-16<0

x16
lc.<1

Question 23 (11 marks)
Consider the family of functions given by,

f(x) = x? — 2kx + 3k, where k € R
NOTE: k € R means that k is any real number.

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

) = (k) -k 3k,
J / /

b. Find the value of k that maximises the y-value of the turning point of the graph y = f(x). (2 marks)

T: (K, Se-i*) = Max 3i-k>.
'rP; k; %’C :.‘_sa - _§-
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c. Hence, give the coordinates of the turning point of the graph y = f(x) that has the largest y-value for any

k € R. (1 mark)
JL-LQ ot A 5.:
$)-/3)* = 2_9 =
3(=2)=(3) =2 37:

s TP: (%l%

d. Find all of k for which the graph of y = f(x) has no x-intercepts. (2 marks)
A<O

S (aK) - 4(1)(3k) <O

Lok <o
4k (k-3) <0
< . ke(03), ~fe2k) £ JFE—jan
x= =
OR o<k<3 2
e. Find all values of k for which the graph of y = f(x) has two positive x-intercepts. (1 mark) 2
A>c & k>0 4>o k70 \y x= ktliZ2
4e(L-3)>0 § kvo S dfiese;

k<o or k33 § kvo = k-Ji=3e <0

f. Find all values of k for which the graph of y = f(x) has one positive and one negative x-intercept. (1 mark)
a>o
A>0 & k<o k<o

felu-i)>0 § keo Z - '7°
k- 23k >0
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Consider the function g(x) = _ngz — 4kx + 2, where k € R.

g. Find all values of k such that the graph of y = f(x) has two x-intercepts that have a distance less than 2

between them. (3 marks)

O 2 t-iderepts : @ Dutarce biw scistercats

p>o _
Ao
(~4k)=4(k)(2) >0 T <2
l6k® 8k 20 Jlgts
k

8k (2k-1) >0

+ k<o or k>4

Tk~ 8k < 2k

16k 8k < Tk

> ¢ Le(o2)

22-8k <0

|
¢

4k (3x-2)<0

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+ 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 :)

VVVYVYYY

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

Booking Link

bit.ly/contour-methods-consult-2025

Lol
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