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VCE Mathematical Methods V2

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

Booking Link

bit.ly/contour-method-consult-2025
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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.

Space for Personal Notes
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Sub-Section: Perfect Squares

Perfect Squares D

(a+ b)? = az‘ -1—2&\9-('\0?‘
(a—b)? = 0(2 - 2aphtlL’

» 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.

Space for Personal Notes
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Sub-Section: Difference of Squares

Difference of Squares D

a? — b = (a- b )Ca+b)

Space for Personal Notes
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0

Q
Sub-Section: Completing the Square ®

Completing the Square

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

d 2
x2+bx+c(Z;2<— +c
> 2

1. We halve the coefficient of x.

» Steps:

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

Space for Personal Notes
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VCE Mathematical Methods 2

Sub-Section: Solving by Factorisation

o>
-

Solving by Factorisation

» Steps:

1. Cactorise>the quadratic.

70 =2
(x—a)(x—b) =0

x=aorb NM“'ﬂZG’on

2. Equate each factor to 0 and solve for x.

Space for Personal Notes
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VCE Mathematical Methods 2

Sub-Section: Quadratic Formula

o>
-

The Quadratic Formula

forax?+bx+c=0

-v 3 b2ac
X =
2«

Space for Personal Notes
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VCE Mathematical Methods 2

Sub-Section: Discriminant

0

The Discriminant

» Definition:

formula.
Discriminant = A

if A > 0, there are 2 Soltions

& The discriminant, often denoted by A (Delta), is the part inside the square root of the quadratic

Q
®
a

Definition

if A = 0, there is / Solytion

if A < 0, there are /o SolutionsS

Space for Personal Notes

MM12 [0.3] - Quadratics - Workshop




G.ONTOUREDUCAT|ON VCE Mathematical Methods %2
.)_|>
®.
-

Sub-Section: Parabola and Symmetry

Parabola

» Definition:

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

S
7

N
y
x

Axis of Symmetry

N
>
v

x

Axis of symmetry: x

MM12 [0.3] - Quadratics - Workshop
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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 = iﬂ_ﬂél

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

Intercept Form

» The x-intercept form of a quadratic is given by:
y = a@=b)(x —¢)

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.

Space for Personal Notes
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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 / TP ? an{)ov—ivy‘(lw

& Recommended when a turning point is easy 0 identify.

» Form 2: x-intercept Form

y=ax—-b)(x—-c) x'—(‘/ltg

& Recommended when both x-interc&pts are easy to identify.

NOTE: Never forget the a coefficient! O\V\M Po\‘/ﬂ P/

Space for Personal Notes
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Sub-Section: Quadratic Inequalities

Quadratic Inequalities

W—{9D
— O 0=

4

» For quadratic inequalities, we always SMC@‘@.; function.

» Steps:

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

3. Find the corresponding x-values.

Space for Personal Notes
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Sub-Section: Hidden Quadratics

o>
-

Hidden Quadratics

» Instead of:

@+bf(x)+c=0

aX?+bX+c=0

» We canlet f(x) = X to have:

et A= —

Space for Personal Notes
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(S0ONTOUREDUCATION
Section B: Warmup & minutes

VCE Mathematical Methods 2

Question 1

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

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

) =©

'(/M-;) W L-2)=0

" (-%0) (2:0)

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

fo) = (xt5) ()6

=(xt5) -5

=(x+£ ”%’5

MM12 [0.3] - Quadratics - Workshop
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VCE Mathematical Methods 2

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

40)=-b

N

. L’;( 0)

d. Find the number of intersections the graph of y = f(x) has with the graph y = x — 6.

7 -0 -5 -4 -3

( '5'-/'%‘%) 1
84

WV

(0(‘6)

J'g)-r)&"-rx -b
L Y= 25

1?u-6 =246

x'=b

a=s1l p=e c=°

MM12 [0.3] - Quadratics - Workshop
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Section C; Exam 1 (20 Marks) ~ 2-5- Minuteg

VCE Mathematical Methods 2

Question 2 (2 marks)

Determine how many solutions the following equation has:

Z X2 +3x+1=7x—-1

[’7

P )

' 3—sz+2 =0

A &
<\ — — —

)

=

= (=%
— ~ 0

D solutions

Question 3 (6 marks)

Solve the following equations for x.

a. x2+ 4x —8 = 0. (3 marks)

M | =—c(8)
— —

(L £ ,
-z U+ {l6f3z_.

2
=1 X{gg
L
—q1 %3

MM12 [0.3] - Quadratics - Workshop
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b} x* ; 13x2 + 36 = 0. (3 marks)
2

Let A=x

Question 4 (5 marks)

a. Write x? + 10 in turning point form. (2 marks)
1V4

(x—3) 2= (=<0
(x==)* +|

MM12 [0.3] - Quadratics - Workshop ‘1 7
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0
cs
A
A

b. Hence, graph the curve given by y :1' 2 — 6x + 10. Label the turning point and all axis intercepts.

Question 5 (3 marks)

Solve x? — x z: ’or X.

L’—g—b > o
(x=3)(xt2>) 2D

Stexch Qc—f M,s)

Mr, _

/

=

!
2]/ 3

MM12 [0.3] - Quadratics - Workshop
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Question 6 (4 marks)

Find alue(s) of m for which the graphs of y = mx + 2 and y = x? + 3x + 2 have:
C— —
. One pOint of intersection. (3 marks)

A=Cz-m)*>—4U N0

?_(B__M‘)Zr_o

2 =0 = M=3

b. Two points of intersection. (1 mark)

73

a\

—y N

Space for IJersonaI Notes
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Section D: Tech Active Exam Skills

VCE Mathematical Methods 2

solve(w(2 -4 x-9=0,x)
In[122]:= Solve[x"2 -4 x-9 =@, X] x=-(y13 -2) orx=J12 +2

outh22]= {{x->2- V13 b {x-2- V13

@ Solve[]. & Menu-3-1. G Action—»Advanced-Solve.

or mam|

solve (x~2-4x-9=0, x)

/ \ CAS
2. Lt’ — = ©C el
Calculator Commands: Solving equations ;L - X’
\ —

» Mathematica » TI-Nspire » (asio Classpad

{x=—V13+2, x=V'13+2}

Compsqa, b c)

Useez Lhe coeliitients ol s guadratic Lo return the burning point lorm.

CAS
Calculator Commands: Completing the Square
Vi
» TI-Nspire / » Mathematica » Casio
Classpad
& Menu- 3 - 5 completeSquare G noinbuilt function need udf.
(func, var). @ No
Campsq funCtion
9 9 Compsqlax’ +hx ¢, x]
CompleteSquare(x“—é' X+8,X) (X_ 3) “=il Corverls 8 sancard lorn quadralic Lo lurning point lorm.

. | Conpzq[l, 2, 3]

Conprq[? x*2+ 3 x5, ¥]

| Cunpeeg| =5 < A% e 20, x

Space for Personal Notes
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G.ONTOU REDUCATION VCE Mathematical Methods ¥
Section E: Exam 2 (31 Marks) 40 minutes’

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 3isc—1  Sfanelaval M

B. x*+2x+1 & - A‘l‘bx'f' C 6=a+b+c
c S 15=4a+2b+c
. —Xx“4+3x — o
b= athtc 0, 28=9a+3b+c|a, b, ¢

D. 2x2+3x+1 Y /\r- %4%"'6@ {a=2,b=3,c=1}
28 = fatdbtc O

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

Question 8 (1 mark)

A0 22+t =2+
Bt O = x=4x
C. 2

A= (4)>—4Ci1)(0)
D. 3 = ’6 ) o

Question 9 (1 mark)

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

A (x—3)2-1 A A B

. —(x—=3)? - \ / ’I—r

B. —(x—-3)2—1 = >
C. (x+1)2+3 ()]

D. —(x+1)2+3

s v p -,3) R
(1) X
—> AR EN
Space for Personal Notes -
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Question 10 (1 mark) / MW'M'. MMQ
Find the interval(s) of x that satisfies 2x2 + 4x + 1 > —2x.
A.x<%(—3—\/7)orx>%(—3+\/7) s-n & CA'C : &h’e’

B. x<2o0orx>14
solve (2x”2+4x+1>-2x, x)

-7 3 ﬁ_§<x}

C. x<—%(1+\/§)orx>—§(1—\/§)
{X<—2 3173 T2

D. x> —§(1+2\/§)

Question 11 (1 mark)

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

A. 0.245,4.089

B. —0.234,4.089

C. 0.345,1.324 y=2x"2-3x+5
y=-x"2+10x+2|yx, y
D. —0.345,1.324 {{x=0.2445729009, y=4. 385913105}, {x=4. 088760432, y=26. 16964245} }

Question 12 (1 mark)

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

A‘x:l ——b —-*
3 A0 = = Lo -2
2R = = -
C.x=—§
D x=§

Space for Personal Notes
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VCE Mathematical Methods 2

Question 13 (1 mark)

A. 4

. y

7

,\
Y
pa

N

bV
N

N

> x

/p 0
\

Space for Personal Notes
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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. (4

A

hd -

X 4
Show saes
a. Sefve thaty = 5 3 (1 mark)

g(x2)tT 2Cxt) =0 | % =3+tx

Sach * 2out2y 70 y = 215

—BA Thtay =0 /
2= ko b= T |~

Hence.,

b. . Show that the area, 4, in square metres, enclosed by one of these fafhes is given by: (2 marks)

A

T+2) (A+y)

2
Cr2)C e M) = =B
p &
=

Tc2 x+ 2 12

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

A= 30N 5 G

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)

P €T (wwT 667)

001

[0pk)

MM12 [0.3] - Quadratics - Workshop




G.ONTOUREDUC ATION VCE Mathematical Methods ¥

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

o bF >

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

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

L. 6y

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

N\
Question 15 (14 marks) d g‘ L \ ﬁ
Two Contour students are playing c outside near the reception. The path of the ball is given by the equation

y = —x2 4+ 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.

MM12 [0.3] - Quadratics - Workshop
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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)

- L 4

PaaN el _
£

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)

GP) —
=/

= 2 { .
- —
n/.\';l d [\Ilf-f-f'-)
| } v J \) | | ‘'~
d. Using this new rule, they wish to determine the value of ¢ such that the ball willfust touch the ceilipg but not
penetrate it. Determine the value of ¢ for this to occur. (1 mark)
8 0 =2.G
—~t = -
[t( =2 S
c=0L5

K

MM12 [0.3] - Quadratics - Workshop ‘27
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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) —
DS X<2.8

Y

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)

S“M =Mt 22 ‘
L U(/I z —x %e2xA: 2 2exo SoutfionS
T

My<z = —x 2 +hed

224 (m—2) >¢ 8- =0
=2y > U CD(0§E) < O

MM12 [0.3] - Quadratics - Workshop
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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
cross only once and label this point correct to 3 decimal places. (2 marks)

A — T

L0 -

Jrwmee (10

Space for Personal Notes 5 D = C 2= \}5)1_‘
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Section F: Extension Exam 1 (14 Marks)

VCE Mathematical Methods 2

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

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

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)

MM12 [0.3] - Quadratics - Workshop
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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.

(3 marks)

Question 17 (7 marks)
Let f(x) = x* — 2kx? + k, where k is a real constant.

a. Find the values of k for which the graph of y = f(x) has no x-axis intercepts. (3 marks)

MM12 [0.3] - Quadratics - Workshop
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b. Find the values of k for which the graph of y = f(x) has four x-axis intercepts. (2 marks)

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

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

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

VCE Mathematical Methods 2

Question 18 (1 mark)

correct to 4 decimal places.
A. 0.7455
B. 0.4714
C. 04715

D. 0.7454

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

Question 19 (1 mark)

Determine the value(s) of a such that y = 2x? + ax + 2a has two real roots.
A. a<O0ora>16

B. 0<ax<16

C. a<-1lora>16

D. a<16

Space for Personal Notes
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Question 20 (1 mark)

Consider the graph of y = a(x — b)? + ¢ shown below.

Y= A(x— b)2+ ¢

<N
N
x

Vv

For this function, a, b, and ¢ are real constants. It must be that:
A. a<0, b>0andc<0
B. a>0, b<0andc <0
C. a<0,b>0andc>0

D. a>0 b<Oandc>0

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
B. x=0
C. x=1
D. x=2

Space for Personal Notes
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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 —=<k<=
B. - <k<-
C. —I<k<?
D. k>

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)

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

MM12 [0.3] - Quadratics - Workshop
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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)

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

e. Find all values of k for which the graph of y = f(x) has two positive x-intercepts. (1 mark)

f. Find all values of k for which the graph of y = f(x) has one positive and one negative x-intercept. (1 mark)

MM12 [0.3] - Quadratics - Workshop
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Consider the function g(x) = kx? — 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)

Space for Personal Notes

MM12 [0.3] - Quadratics - Workshop ‘37




