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Section A

Instructions
e Answer all questions in the spaces provided.

e Write your responses in English.

Question 1 (3 marks)
Given that (x — 2) is a factor of the polynomial p(x) = 12x3 — 19x2 — 13x + 6, solve the

equation 12x* — 19x3 — 13x2 + 6x = 0.
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| IM Learning Objective [1.5.1] Identify the properties of Polynomials and solve Long Division. |

IM Learning Objective [1.3.1] Find factorised form of quadratics.

IM Learning Objective [1.5.3] Find factored form of polynomials.
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Question 2 (3 marks)

Consider the following set of simultaneous equations:

=> :.y.= —f-':’t.‘l"E'

2xtky=4
< M+ =
FEE abriy=2

H + Y= () 2+ 2

Where k is real constant.

Find the value of k, such that the set of simultaneous equations has infinitely many solutions.
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Learning Objective [1.1.5] Find the unknown value for systems of linear equations.
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Question 3 (3 marks)
The quadratic curves with equations y = k(2x? + 1) and y = x? — 2x, where k is a constant,

intersect each other exactly once. Determine the possible values of k.

G s plad)= 222 (1M)
290+ k= 2P-2% > 22-4(2-1)(k) =6 (M)
(26-1) 3 4 22+ k=G 4-8+4k=0
o 6 ¢ SLP—4L-4 =0
dson : A =0 / 2%~ ~-1 =0
b*~4ac=0 - (2e+1)(k-1) =6

~lkedor 1, (14)

Learning Objective [1.3.2] Find solutions and number of solutions to quadratic equations.
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Question 4 (5 marks)
A and B are events such that Pr(4) = 0.6, Pr(A' n B) = 0.2 and Pr(A n B") = 0.1.

a. Find:
i. Pr(B). 1 mark
fe(B)= 05 + 02 =93, (2a)
ii. Pr(AnB). 1 mark
fe(ANB) = ©.5, (1)

©
< iii. Pr (AU B"). 1 mark
L ,
£ fr(AUB) = 1-02 =08, (1A)
5
3
2
[o) iv. Pr (A" | B'). 1 mark
a)

"= #(A'nB) _ _o2

' 7= - 2
—&QLL&L“FTB'} p— 3_1,_(1‘\)
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b. Hence, explain whether events A and B are mutually exclusive. 1 mark

fr¢AnB) =0

/ frlAnB) = 6.5 o
(24) {
C Gueds A amol B are MoT mudually exclusive
[/

3M Learning Objective [3.1.2] Venn Diagrams and Karnaugh Tables.

IM Learning Objective [3.1.4] Tree Diagram and Conditional Probability.

IM Learning Objective [3.1.3] Independent and Mutually Exclusive Events.
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Question 5 (6 marks)

A group of five co-workers go to a live comedy show. There are three members from Team A and two

 ORDER malters!

a. If all five co-workers must sit in a row, how many possible seating arrangements exist? 1 mark

members from Team B.

“No.-of =st=120, (1A) > |4 |3 )2 )4

v
GWG-W
b. If the three Team A members must sit together, how many possible seating arrangements 1 mark
exist? G

R | A | P |23

[ )

‘oo = 3.3l a3y (18) =

MW &, P4 Ps

G y)

On one occasion, only four seats remain for the comedy show that the co-workers wish to ey

attend.

c. Ifthe three Team A members and one Team B member attend, how many possible 1 mark

combinations of co-workers exist?

total
(d /

)
Combinations - C3r‘ zcl), =24 (M)

et

d. If atleast two Team A members attend, how many possible combinations of co-workers 2 marks

exist?

No- ;é Combinations No- ;t— Combinations No- ;t— Combinations
W/ 72 Teosr A t W/ 2 Teoun A + W 3 Teome A

__membert membert members

=3 % 42 (1m)

= 3-'f2= 5'/, (1a)

March 2025



Page 8 of 13 Section A VCE Mathematical Methods 2

e. Ifthe group is selected randomly, what is the probability that it consists of exactly two 1 mark

members from Team A and two members from Team B?

- 0- 3w "~
(2 Tooms A) = (wags o/ 2 fom T )~ 3

(1m)
Mo (Total ways) ™~
d c"‘__m-w.,

=2 ., (1)

IM Learning Objective [3.4.1] Applying pascals triangle and symmetrical properties of Combinations.

4M Learning Objective [3.4.2] - Finding selections of any size.
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Question 6 (3 marks)

Sketchy =1 — —~

and label the asymptotes and the intercepts with the axes.

(3-2x)2
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2.‘ |
|
1.5 !
|

g

©

o

=

£ -2+

[ v

S &-ht:;:o

g 1- — 0

d et
| = ! |- 22

{m}’» | — — 3
J| Ex=1 = 79

T_—f—— — e
3-2)%= | t - ,_#

March 2025




Page 10 of 13 Section A VCE Mathematical Methods 2

Question 7 (7 marks)

The graph of f(x) = —/9(x — 2) + 4 undergoes the following transformations in the order given by:
. Tv y — (X
ronshle 3 wyls nﬁltt (1A) g(x) —f(4 3)

Of 2.Dilae by fachrdgom . o

the. y-axis \ (1a) . TRANSFORMED

a. Describe a set of transformations given by g(x) = f G — 3) that maps the graph of f to 2 marks

the graph of g. p x’= 1[:.'.3)

F& 2 f5-3) 1 Diafon by w1
) x/= 4+ 12 > ivm #&/-ﬁxﬂ'

S B (1R) 2. Tandation ¢ 2 wh Wit

b. Describe the transformations given by h(x) = —g(x) + 5 that maps the graph of g to the 2 marks

graph of k.
h(x) = -g(z) ts
1. Refuskion. in T, x-oxi (1)
2. Tondatin ¢ Saunhop  (1A)

4M Learning Objective [2.4.3] Find transformations from transformed function (Reverse Engineering).
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2M Learning Objective [2.4.2] Find transformed functions.

c. Show that the image function is given by: 3 marks

h(x)=;m+1
j(x)= -lae-2) +4
9ee) = #(5-3) = ~1(55-2) +4

= -.Ig-ﬂ' +4 (1a)

h(x)= =9(x)+5

(1a)
=rj%[l"3°) N - k(x.)= %Jx—zo +1
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VCE Mathematical Methods 2 Section A Page 11 of 13

Question 8 (2 marks) Vs M
Consider the function f:R — R, f(x) = 2x? — 3. State the domain and range of f, and state
why f does not have an inverse function, justifying your answer. Also, state a possible

maximal domain so f does have an inverse function.

: XEIR
Rouw £ : £ex) € [-3,20) \

Mri In. oder #gmim'lbbea.

tho. o o M

However, %05) is o Zyd fwdﬁor\ *
. Sothere is M invede jon. -
Possibla Jomaimd 50 inuese fuud\'an exists indude :
‘250 OR (1a)

IM Learning Objective [2.2.1] Find domain and range of functions.

2=-3

1M Learning Objective [2.3.1] Restrict domain such that the inverse function exists.
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Question 9 (4 marks) 4M Learning Objective [1.4.2] Apply Quadratics to Model a scenario.

An object is thrown by a 5 metre tall giant from the top of a high-rise building. The trajectory

can be represented by the equation H = 8x — 4x? + 5,x € [0,4], where H is the vertical

distance from the top of the building and x is the horizontal distance from the building (both

distances measured in metres).

Sketch the path of the object, labelling endpoints and turning point and calculate the maximum

and minimum heights of the object.
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Sl poivts : Xk ig=0

(1) r H(o) = 5 ms, 8x-4x’+5=0
L H(4) = 32ts 4x>-8x-5 =0
= -2, (2x-5)(2xt1) =0
2o .§ or @%
Tuming Roick : T‘:ﬂ"" a 16[oA)]

= 2 H[.‘t): 8—?1‘[-: ?m,’
* dooad max o (1)  (1A)

Jb_z% [
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Question 10 (4 marks) 4M Learning Objective [2.2.1] Find domain and range of functions.

Consider the function f:D = R, f(x) = % _
a. Find the maximal domain D of the function. Express your answer using interval notation. 3 marks

dlo-2x  “/0-2x70 = :2s5 (M)
t

L S A (1'“/
—z(x~4) %o
2 X¥0 ANVD x¥4

- O O > X¥0 AWMd x¥4
< . - ? —
3 —
~XST AvD L¥O AV X¥9
(1A) = D= (-2,0)V (Dﬁ) U(4,5] - 7
& De (ao,s]\tort] Vs Iy xsts 92y
i 4 s

x2—4x " I o
|

b. Given that g is a one-to-one function, state the range of g. 1 mark

J[4‘)= AT = @ = () -
4.5-¢x4.5 ® <
- mgj (0,00) , (1A)

Consider g: (4,5) » R, g(x) =
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TIXGI-I%XT -5 >0
Y a5 4.559

S‘ﬁ%f. :/ _—

—— Max AVD Min MUST occur ot
EnvopowTs.
optiow b g[s}:"'g:o,

=4 x=5
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