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Section A — Multiple-choice questions

In

structions

Answer all questions in pencil on your Multiple-Choice Answer Sheet.
Choose the response that is correct for the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1

A
A.

function that has a range of [6, 12] is
f:R—>R, f(x)=6+3cos(9x)

B. f:R—>R, f(x)=6+6cos(3x)
@ SR> R, f(x)=9-3cos(6x)

D.

f:R—>R, f(x)=9-6cos(3x)

Question 2

o

All asymptotes of the graph of y =2tan| 7 mx + i are given by

@ x=k keZ

B.
C.
D

2

x=2k, keZ

x=2k+1, keZ ;QN.\\
oo derl EE«&%%/Q@,\?W

2
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Question 3
The graph of y = f(x) is shown below.

Which one of the following options best represents the graph of y = f(—x)+2?

A. y B.
: 4
4] 4

1_¢\<

34 3

v

v
=

8013743 25-03
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_— —— e TR

Question 4

Consider the system of equations below containing the parameter k, where k e R.
kx+3y=k2
2x+(2k+1)y=6-2k

Find the value(s) of & for which this system hag no yeal solutions.

k =-2 only
B. »HWOE% F\»Q \H

2 u \% §§d| NEA\ mk&b\\u\:&\
C. &

=-2or=
2

D. keR\{-2, w

2

Question 5

Which of the following sets represents a function that has an inverse function?
{(,3),2,0, 2,1} ol

@ {(-1.3),2,2),3,1)) o1 .m\

C. {-13),0.10,0,3} % h.1)

U.?rovkmuwv,? ud /\/

Question 6

The trapezium rule is used, with two trapeziums, to estimate the area bounded by the graph

omu\u\@vuon-mimm:m%m:s%ku om:axu.
wo:,\i.ormhso:.o:é:_ 9@55 mmaBmﬂo U@W% ﬂrooxmﬁmamw
. fx)=3-¢" ‘ ,

B.) f(x)=x>+1

C. f(x)=3sin(x)+] ( Y\\ 7 Y, \v\?\\ Q,N\ \N\
D. \@vnwomm?&v

E 25.04
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Question 7
Consider the algorithm below.
n < 17
k€& 5
while n > k
n<n-x%k
print n
end while
In order, the values printed by the algorithm are
A 12
B. 12,7
C.)12,7,2
. 12,7,2,-3

Question 8

A random sample of n Victorian households is taken to estimate the proportion of all Victorian
households that have vegetable gardens. The approximate 95% confidence interval calculated using
this sample is (0.248, 0.552), correct to three decimal places.

The number of households, #, in the sample is

0. 4§ 17552

A. 10 A s
B. 28 ﬁ = O,m+ N 7
40
v (44 PE 06 _ eF 0.5T272113
/“ S .\ N \

= 0./52

8013743 E 25-05
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Question 9 ﬂ@\x\s \ ~ Imtn

One day, at a particular school, m students walked to school m:a the remaining » students travelled
to school using a different form of transport. w 7 \wo Ml R Ev = - Bl N

Of the m students who walked, 20% took(at least 30°minutes to get to school.

Of the # students who used a different form of transport, 40% 8@5&8 to get to school.
Given that a randomly selected student took at least 30 minutes to get to school, the probability that

they@alked to sChs! is given by \g\ Q ) iy Sw - 0. NT

A )" e
"/ m+2n
N 20
p \ N\Q \Q
m+ 2 E (%) <
& mAS:H.:V 4 /\w/ \ \ & \« \\\\n ;
D. + i at 072
3 I M = g\ﬁ\\l
Question 10 é,T\, ~ D

Consider /:R > R, f(x)=2x*+x—1and g:R — R, g(x) =sin(x).
The inequality (/o g)(x) > 0 is satisfied when

& sifr)z] a & N%gm@*\ﬁs@%

B. -1<sin(x)<0

c. WAESM_ AW@V

1

D. OAmm:C&AM 4@?@ V 9

»
(=)
=
°)
3
=
(5]
=

‘eg.lde Si

IIII-

25-06
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Question 11 _
The chart below shows the daily price of a stock market share over a 30-day period.

35 -
YWAT

34 e ———
0 5 10 15 20 25 30

day

Over which of the following time intervals did the daily price undergo the greatest average rate
of change?

A. day3today _%/Qf\\\\w 4 S n‘\\
B. day3todayl7 . \%V)\*_L‘
C. dayldtoday21 0, 2% ALY

@ day 14 to day 28 O/W \QN\

Question 12
For a normal random variable X, it is known that Pr (X > 200) =0.325 and Pr(180 < X < 200) =0.589

The mean and standard deviation of X are closest to 0, X % w \Q\ QA K\%&U Q - \.Nv m

A. 190and 10 v
B. 190and 11
195 and 10

ngﬁ\

f

Qommna: /I\l\h/
\mo

B> 20
i (2 -2 22 ) <03
i Nb\ 0 — - %\ Q
W (T4 %°-u). o 67FF ot - 43 ymm

— e —

&

\.ﬁ 0. 45 R
8013743 E.M 25-07
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Question 13

The graphs of y = f(x) and y = g(x) are sketched on the same set of axes below.

)~ (et & ()7 | =

y
A
(=)
(o)
3
b V X
0 > X 0 —
3
)
=
(5]
=
=~
=3
0
Q0
Cc y D y o
A A Y
> » X
0 * 0




2025 VCE Mathematical Methods Examination 2 Section A Page 9 of 28

Question 14 A
Let f be the probability density function for a continuous random variable X, where

-

ksin(x) 0<x<

&
4
0 otherwise

J@x)= k cos (x)

&=
4

gres
2

and k is ¢ real number.

The value of & is

A 1+t . plHhA tf
NG ﬂ\ ﬁ L \

2) ! 7 7A@ T fs
] 242

C. /\M.T,N \,\\ww\u‘\

D. 2-42 ,

Question 15

The graph of y = g(x) passes through the point (1, 3).
The graph of y =1- g(2x—3) must pass through the point

O rSICIC L)
e o (13) 5 (5, 2)

Question 16
Consider the function h(x) = alog, (bx), where a, b € R\ {0}. m 79, XK7P»

Given that its derivative 4'(x) has range (0, o), which of the following must be true?

A. a>0only .
, a>0andb<0 }‘NVQ\U ‘V.QA\ N\\O\ th.
>0 and >0
ab>0 K/ 2 a 29
X772 X /9
L7 9o VX

vV
o

8013743 ﬁ 25-09
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Question 17
£2 3
Given that f: R — R satisfies 4‘. f(x)dx v._. f(x)dx, the graph of y = f(x) could be
1 I

A. B. y

Y
A

I
>

\ i

X

v

B

L
B
Ll

» x T T
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Question 18
Consider the following graphs, which represent probability mass functions.

I px) 11 p(x) .
A A
0.5 « 0.5
044+———o o ———— 0.4 ——
034 - . 0.3 !
] m(v | A— ; -
0.2 R — 0.2 «—+ —t
014+ —e——+—@ 0.1 PUNEES SR S
; ; T —e—bx ; . : ——— ¥
0 1 2 3 4 5 0 1 2 3 4 5
I pw IV p
A &
0.5 : 0.5
,— * ” e e ) o g
0.4 4 ; 0.4
0.3 L 03 S
| I |
02—t L 024—o—o ¢ o ¢
— 4 ———— NN S S
0.1 : ! : : 0.1 . _ :
; ; " ; *—> X ; . ; ; —> X
o 1 2 3 4 5 0 1 2 3 4 5

Which pair of these probability mass functions has the same mean?
A. TandlI

B. landIV ; Q N

C. Tandlll i L o\ \:\mx\\mﬁ

@ ITand IV A

8013743 E 25-11
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Question 19 ,
Let A be a point on the line y = x +¢ and B be a point on the curve y =log,(x—1).

If 4 and B are placed such that the line segment 4B has the minimum possible length, msm.ﬁwwm length

a,\m,aim_:@%qaﬂaévﬂ xﬁ. (6 ot0) L (L, [n b-1)
. m-w (i R z%é? . =X flatc |
e (49 Rora gz @ tha b1) 4 G
o 225 I \ mm ! d “ m i
Question 20 A g s S-SV 1y 2 s:ﬁm:& bpftin

Leta>1, and oo:mwrﬁ, the functions fand g defined below.

= A

/

f:R>R, f(x)=a"

g:R—> R, g(x)=a*>"

Which one of the following sequences of transformations, when applied to /(x), does not
produce g(x)?

A. dilation by a factor of W from the y-axis, then

translation by 1 unit in the negative direction of the x-axis ../

/

B. dilation by a factor of : from the y-axis, then

2
dilation by a factor of o® from the x-axis r\

C. / dilation by a factor of a from the x-axis, then

dilation by a factor of 1 from the y-axis, then VA

"eale siyj ui dJ1JM Jou oQg

2
translation by 1 unit in the positive direction of the x-axis
D. dilation by a factor of @ from the x-axis, then
translation by 1 unit in the positive direction of the x-axis, then

dilation by a factor of 1 from the y-axis

’ /

End of Section A

me,
% 25-12
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This page is blank.

Do not write in this area.

Examination continues on the next vmom.
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Section B

Instructions
» Answer all questions in the spaces provided.
 Write your responses in English.

* In questions where a numerical answer is required, an exact value must be given unless
otherwise specified.

« In questions where more than one mark is available, appropriate working must be shown.
» Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Treald W2

Question 1 (13 marks) | max ? onl

Let g: R— R be defined by g(x) = 4x> —3x*.
ST
a.

ind the coordinates of both stationary points of g. mim_ Ca mm\/ v Wﬁm

CLoa) | 1dz = | xtl-x)>s
B xxzn | oo or Ko

'l P

=)
7 o)
I g9cy=/ 5
b. Sketch the graph of y = g(x) on the axes below, labelling the stationary points and M.
axial intercepts with their coordinates. 2 marks =
o
y =
A
2 4

Clir)

25-14
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c. Complete the following gradient table with appropriate values of x and g'(x) to show

that g has a stationary point of inflection. 2 marks
ey O )
- % e
‘ q

d. Find *:o average <mEo of g between x =0 and x = 2.

= " d
w 7 x D D e —
- § =2 v

e. Let & be the result after applying a sequence of transformations to g, such that 4 has w Q0 x\
a stationary point of inflection at (1, 0) and a local maximum at (-1, 1). m\ nwe \Y\/
Write down a possible sequence of three qmnmmozsmﬂw)m to map from g to /. 3 marks
» Diltdon of facfoy 2 fromthe vertical ai

2 m&\_\&«\\%\/ (A *\zm\ vertr S\ \x
S\&Sw\gos %ﬁ | uwit \\em \Q% A \«Q%\u} uﬂdv&m\

:S\\ Wo?m&\ ax(( .

f. Let X ~Bi(4, p) be a binomial random variable.
Show that Pr(X >3) = g(p) for all E e [0, 1].

R ROTaOR (o' 0r)°
- 495 ((P) + p
49t —4pt 4p¢

= 4p* (fi

Do not write in this area.

2 marks

. 25-15
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Question 2 (14 marks)
Let

\“mt:ﬂ\@uwuﬁ
and

g:R— R, g(x)= A"

where/4, k e >m\ﬂ// V Vﬁ\ﬁ/A V

The graphs of y = f(x) and y = g(x) intersect at the points (=12, 1) and (2, 8), as
shown below.

4

(2, 8)
o
(o]
> 3
\ 0 x o
g
& =,
/ o
a. Write down two simultaneous equations in terms of 4 and k. >/ NYW \ (1 \ Q [ 7\& \ On 5
Solve thefn, using algebra,to show that A =27 and k = —log,(2 3 marks »
olve thefn, using algebra, ) g.(2). >
> -k Q B

\i% o
s 9. §-gde B
m&%&s@%&,\ @ Ae™ = gA
A fumg 0 -

_im Eq @Q 3650 (7)) )
\\x L\ G\S
Sub e & 0 |
J= Ao el E\

8013743 % 25-16
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e | A Ul

b. Find the value of b, where b € R, such that g(x) can be mxvﬁmmna in the
form g(x)= Ax25 1 mark

e R A Y
bkl @ brmm

¢. Use a definite integral to evaluate the area bounded by the graphs of y = f(x) and
y = g(x), where x € [-12, 2]. ,

Give the area correct to two decimal Emomm

f L
TEER - 2 BT A

o L ——

2 marks

d. Leth(x)=f(x)—gx).

t\\ i»m% & A\Mﬁ\ﬁ\@ ¢ N\Q\ﬁb \vo\\\;\

i. Write down aq or the derivative of A(x). 1 mark
(x] =4 ()= ()
A L A
, - 1L - v  a ?\p
ii./Find the maximum value of h(x), where x € [-12, 2]
Give your answer correct ﬁ®oow5m_ places. 1 mark
I

e. Let g ! bethe inverse of g.

Find the ﬁo::m where the graph of y = g '(x) intersects with the graph of y = Ux—T) 2 marks
2 ) s e jurze o 19, 0 fTE)z26-7)
?ﬁ?& a\§f w@\ bprlecdons btletn vz 976

] ,? m\\ 1 ib&,ﬁkg& Y= %&\:&@
of E@\%&e& beben k% 92\\@ ﬁxy

9,0 =) /
mwm-\:

Question 2 continues on the next vm@m.

5

\
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f.  Let F'be an anti-derivative of f that passes through (0, c), where c € R.

i. Show that it is not possible for the graph of y = F(x) to pass through both

(-12, 1) and (2, 8). " 2marks
(5 tvdy= £ tzim e {1y o gostanst

Y AN B
(o @ F(x), dlets

, “\u:ﬁhlﬂmmu.ﬂm\\ Nt E@ U ongn \

ATt ()4, e /(12 1)

9= | +14 ¢ / Sn gt \%Q\vmﬁ

iz = \ o pus Hrons

T\E oe s

ii. The graph of y = F(x) can be dilated by a factor of m from the x-axis such that its
image passes through both (-12, 1) and (2, 8).

Find the <Nmm of mand c. 2 marks

Lot 402 i foted fuction fo F7* 1)
ﬁ%&zi « s
\N%\S [
) H()=x
qud

& |
é\\&,

+ B¢ )

8013743 ﬁ 25-18
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This page is blank.

Examination continues on the next page.
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Question 3 (14 marks)
The time taken for a driver to travel to work each day, in minutes, is modelled by
a continuous random variable 7 with probability density function .

1

[ g@chxm?% 29<1<59
1) =

otherwise

i. Find the mean time tak®n, in minufes, for the driver to travel to work each day. 1 mark

39 :

ii. Find the standard deviation of the time HmWoé s, for the driver to travel
to work each day.

G ( (£-31) 410 df

gl
= = =
-

2 marks

8013743 25-20
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b. The driver allows k minutes to travel to work each day. If the journey takes longer
than k minutes, the driver will be late. Whether the driver is late on a particular day
is independent of whether they are late on any other day.

i. If k =47, write a definite integral to show that the probability of the driver being
late 1s o owqo& 1 mark

A dtz e %ﬁé\

a five-day working week.

Give your answer correct to @mﬁam_ places. 2 marks

fot Xobi(s 0.29%°4)
Pr(rzi)z 0. 365K

. For k=47, let P be the Qowon.os of days the MW\.MVSE in ms@amw

éoaasm week. mSa Pr Ao 4<P<0. 6) correct t ecimal places. 2 marks

m\w\ = X= w;!
Do foof)zpr( zex <3 )= 0063

iv. Find Eé‘ such that the proba , correct o one d ace, of the
fivedd @

%%MH being TaEat least oncdyin any(five4lay working Week i 2 marks
let [ A(t) df = p -
§ \N\% /\\r\ () NMa v Lo
F\Tw\\tu meﬁ | = TAM:VQS%_\%
= [- mI: s on
wnso. -4 30 &
k«w;_ 11, M = 0.0 43447
| )
o v
. Question 3 continues on the next page.

e 25-21
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c. Ata gived traffic lighg, the wait timeAs modelled by a normal distribution with a mean

of 2.5 minu 1d a standard deviation of o minutes. o R
Uz 18, 6=

i. If o =0.6, find the probability that the wait time will c@:ﬁ:&.
Give your answer correct R@Egom. , P\w 5 1 mark
L 9¢

)

ii. Find the value of o such that there is a 2% chance of a wait time longer than
3.5 minutes. VN o5
Give your answer correct to m@gm_ places ) 1 mark
= z DAt Yo
lef x n N( 25 &) | (222557 )2 048

mwm\xgywuwg,nw_Awuu,NQwM\WN*¢
Qﬁ (X «3.5)z 0 4] == 0.49
et 2 e Ef\s\s\ norwal |

. o
#vinal e :
d. The driver passes through three traffic lights (4,|B and C) on their journey to work. s
The probability of each traffic light being red is shown in the table below. M
=
Traffic light A B C
; 7
Probability that the traffic light is red 02 | 03 0.1 Q
I D
o

of traffic lights that are red
light being red is indspendent

Let Y be the random variable representing th
the driver’s journey to work. Assume that each ttafl
of any other traffic light being red.

Complete the following table for the probability distribution of Y. 2 marks
y 0 1 A 2 3
prr=y | 0. <0 4 O.w&wu %.Q&N 0. 004
s :
< —
B S o
O m\
Q C — 1T~
A 22
A s aEm a @li/ﬁ 25.22
PR 2L o

A\ f
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Question 4 (19 marks) ,
: 5 .
Consider the function f : Tv wﬂé — R, f(x)=sin(x)+1.

The graph of y = f(x) is shown below.

y=f&)

2

o
o834 AL yalie

a. @\,hwwﬂu. 1 mark

Z
Z

. 1 mark

770
-5 x= %, x=L~

b. [Find the exact values of x for which f(x) =

N | W

c. There exist real ::B@oawﬂ:a k in the interval hon m[awu such that ﬁ (x+k)=f(x)

2
for all x € [0, a]. Mﬁ\,%ﬁ? g \m &N NN N/NVN@)

\

Find the valu€of k and E@mwé_o value of a. 2 marks
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d. Consider the tangent to the graph of y = f (x) at the point A where x = mmmv mmmros\:

3

on the axes below.

~

\N.\\‘, ,Nm/,
Y mvww ma@w 2r

Find the equation of the tangent to the graph of y = f(x) at the point where x = 5 1 mark S
-}
S\ =K + 2L (T4
) ol ~Z- f Q\ e N \: B M
o
3>_\S\. ﬁg\m\/n%?\%ﬁ N F\Qv\\ Xq\ s . 21 (7}
e. Apply‘two iterations of Newton’s method to f with x, = .- £
5
i. Write down x,, correct to one decimal place. 1 mark

N.Z2

ii. On the axes in part d, draw the tangent to the graph of y = f(x) at the point

where x = x;. X~ -\, M \N\m 1 mark

(Answer on the graph in part d.)

8013743 E 25-24
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f.  Now consider the line y = #(x), which is the tangent to the graph of y = f(x) at the
5
point (p, /(p)), where p e ﬁo lau
v
- (p f(p)_-
Show that #(x) = cos(p)(x — p) +sin(p) +1. 2 marks

%9 (o5 (x) (z Si(e) 41 - E@.w
A1) = ex(¢) )z Lo (p) KA Sm(p) 200
Hx) = cos(f) <t 1) = Los (D) (k1) 16 (p) 41
4\3 ()

Aoz £0)
m&mﬁ e b%&i

\\?S&A ey
. Determine the minimum and maximum possible values for the W-E\Sqoo@ﬁ of \Q(@

lNC&H,o:um mo W@u mBm%m

i& —p (s (p) £5i7(p) +
_\g:) , Q\ N\/ [ ax; ,Q\ A
My i \ @\J Max Lum\\,nu_w _v

A
iii. Determine the <m_:@\w p for which y =#(x) has a

to the x-intercept of 9 = f(x).

Give your answers correct to two decimal places. 2 marks

Yt 07f(x) P xz 2
o to) 2 xo D) )

Question 4 continues on the next page.
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g Letg: T WL — R, g(x)=ax* +bx’ +cx+d bea polynomial function,

HMMM MAMV WMMV and g O = ). 1 (8%) [ bt &&f& ~t oo
. Show that ¢ =1 and d = 1. | 5 ke

N@S w\m\Q&x C=(o8(~) = |
%..\os\ o)t = |

gm \ | V\i

ﬁ

ii. If g(27)= f(2n)and g'(2n) = f'(27), determine the area bounded by the mwmﬁrm
of y=f(x) and y = g(x), for x € [0, 27].

Give your answer correct to QQUEE places. 2 marks
o0 fia e
WD?\\SN\_ altiz)- h\\\l MJ\Q A= 7> %&\ q»
= v h)

iii. Leta=0,c=1,d=1. X\

Find b and r, such that g() = f(r) and g'(r) = f'(r), where be R

2

9x)= bX 4x+]
V= e

.
= =

) A2

and r ? MNV 2 marks

End of examination questions

8013743 E 25-26
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