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Section A — Multiple-choice questions

Instructions

» 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 function that has a range of [6, 12] is
K. f:R—R, f(x)=6+3cos(9x) P.A. Nz — =9 ‘* C ac D
B, f:R—>R, f(x)=6+6cos(3x) z

(© f:R—>R, f(x)=9-3cos(6x) Awmp. * A= '\2-6 3
D. f:R—>R, f(x)=9-6cos(3x)

O

Question 2 o
S

All asymptotes of the graph of y = 2tan(7r(x+%D are given by =2
:
x=k, keZ ®

’ N = ka YotesS ak .

B. x=2k keZ l W heS  asSywp =
C. x=2k+l keZ x=T, wg (keZ) 5
D. = keZ - - 1\y= 4 < =
* e . Selve W (x+ Z> S 3
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* dilakeod Frowm~ Fue \{_m‘;s \0'1
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Question 3
The graph of y = f(x) is shown below.

Y
A
4 ]
34
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/1--\ Re Fleckecd '
I\ T T —» X (l k‘\/\Q_ \1—0\7‘{5
-4 3N\ 0 12\/3 4
—1- .
eo M or B
-2 -
._\>
Which one of the following options best represents the graph of y = f(—x)+2? /\ CaRS \o\,\’ ed
A. T ownixs v
y
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() € e
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©
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) —1 1 -1 4
(o)
c
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o
/e{ y /V v
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54 54
4 4 4 -
34
2 2
14
1 1 1 1 1 1 Itx 1 1 1 1 1 1 1 Itx
4 -3 2 10 2 3 4 4 -3 2 -10] 1 2 3 4



Page 4 of 28

Section A 2025 VCE Mathematical Methods Examination 2

Question 4

Consider the system of equations below containing the parameter k, where k € R.

kx+3y =k?
2x+2k+1)y=6-2k

Find the value(s) of & for which this system has no real solutions.

k==2only Tufinke of o Soldrion
ACCuL whewn

B k—éonl
B R - - -7 (SQM S\C)QQ}
C. k=—2or> S 2
. k=-2or— o o K=3
2 - K —_— 2‘ /
“ 7
D. keR\ —2,é = i dife. E_: 3/ Sc.v:«e_
2 3 3 . 3 4- \I—\V\“’S
o \/—IW\’S

6—1K j ) . 6-1k ) ot

—— = = |\ qoSe = 2 ok
Question 5 2yl —5 — 2wx\ ny >

Which of the following sets represents a function that has an inverse function?

K {13).@0.@ A foncton = no vrepeated ax-velves
{(-1,3),(2,2), 3, D)} not A of D

L {(_1’3)’(0’1)’(1’3)} Ha$ awn wvesSe =) no (c?ea‘cecl \I-\Ia\.ves
A {10, (2,3),1,3)} ot ¢

. ®

Question 6

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

of y = f(x), the x-axis and the lines x =0 and x =1.
For which function will the trapezium rule estimate be larger than the exact area?
K f(x)=3-¢
F) =2 +1
/(2{ f(x)=3sin(x)+] frageziom £ ofea

B, f(x)=log,(x+3)

=) downcave <P
=> CowmcaNe
dowown /

Concave dowwn
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A awd D o€
Cov alll

C

(S

®

£ Edit Action Interactive
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A

Jax, | ¢

L

kx+3y=k"2
2x+(2k+1)y=6-2k

|
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Question 7
Consider the algorithm below. n=13F 1355 PN S VA
onsider eagorl m oclow ) P A"y %
€ 17 - ' :
iéS n= 1 s L prmt 1}/
Z

w="4 5 +%s . Pvivx’c

while n > k
h - k nz L 5, Leh L oend while
print n

end while

In order, the values printed by the algorithm are

A. 12
B. 12,7
© 12,7,2
D. 12,7,2,-3
Question 8
i’ A random sample of n Victorian households is taken to estimate the proportion of all Victorian
o households that have vegetable gardens. The approximate 95% confidence interval calculated using
g this sample is (0.248, 0.552), correct to three decimal places.
"é The number of households, #, in the sample is
= - . & Edit Action Interacti
< A. 10 Widt i 0.204 = i tidlon .n er?::xlve
= B. 28 n ‘ f-.%IJ‘v [Idxals““PI‘_-'/’ v || J'[
3 () 40 oavick p = 0% 0.552-0. 248
o 0.304
c D. 49 Ac-9)
o w=2Zx 126 "@ 0.552+0. 248
(a] v 2
‘. nz 22.9...

0.4
nw= 40 = @ solve[Z-l.QS-f%A:O.s‘(H

{x=39.90581717}

—FF—OFY

2
2x1.96) % 4x0.6

: A
6 you Mmoo T 7| Vo
39.90581717

Cotwolo o SQV"‘P\C S\ze
{v\ k'evaV\S C"C nw n

'Alg Standard Real Rad @l
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Question 9

One day, at a particular school, m students walked to school and the remaining » students travelled
to school using a different form of transport.

Of the m students who walked, 20% took at least 30 minutes to get to school.
Of the n students who used a different form of transport, 40% took at least 30 minutes to get to school.

Given that a randomly selected student took at least 30 minutes to get to school, the probability that

they walked to school is given by Pe(wn 30 4D
m wl204) = "
2 Pe ( 20 4) P (wa go_\.).‘_ Q{(w n Zo+) Ccouldd 9Se,.
2n = ™
B. - — < 0.7
m+2n ™A @ X HD(MAV\\
- ™
C. 5(m+n) #OE —V\’%o‘q— \O<M*V\3
M An »
i 1 Miwn
-5 — ™"
3 - Z/ =_" - @
. 2™ 4+ 4n ™MaZn
Question 10

Consider f:R > R, f(x)=2x*>+x—1and g: R — R, g(x)=sin(x).
The inequality (f o g)(x) > 0 is satisfied when
FC(Y))o wWhere Nz Sin X

O
o
=
o
-,
2
=
=
®
=
-
=.
()
)
—
o
&

A. sin(x)<-1 N
. <= al
- Y \ o \l ? 2 £ Edit Action Interactive
B. —l<sin(x)<0 oaved —l<y &\ as 53| & |1 sime | 255 v [ 44 v”
. ( r 2
L Z. . . o
@ %<sin(x)£l . e 7_<\/_\ @ P solve(Zy +y 1>0,y)

{y<—1. l<y}
D. O<sin(x)<% D

#* wnote - avndwers

™M 'l‘erN\S
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Question 11
The chart below shows the daily price of a stock market share over a 30-day period.

A

40 ‘
39 A
/1]
ZQimN
7N
38 // //

/
share /f\ \ A, II
price 37 ,/’/{/ \ ,7/ \V‘

®) //// / //V/
'Zx / P
36 FNAA S
L o1/ \\ / Vi
/X7 \V/Z
35 N ¥
c 34 >
©
o 0 5 10 15 20 25 30
©
(1) day
= Over which of the following time intervals did the daily price undergo the greatest average rate
= f change? .60~ .
= of change Use a vulec Fo $ : = 0.2719 K Covtivie
i
g A. day3today 10 < oM pose %(aotlev&S Of $2.95 - o.186 c\.c‘SSpqo('
= B. day3today17 \,\s\)o\l\»l @ 4 caleolahon
2 C. day 14 today 21 ¢$= 0.286
o
day 14 to day 28
@ woi DS
\4
Question 12

For a normal random variable X; it is known that Pr(X > 200) =0.325 and Pr (180 < X <200) =0.589
22100¢>2=0.456 ==\ E=-)366

The mean and standard deviation of X are closest to
Thn He Hain aeP» vse

A 190 and 10 e Tutecactive
B 190 and 11 in¥NormCbf ° D\s" /IV\\I D\S'\' ) CQ\C""\“*Q
g : - e TvivedSe 2-ScoteS.,
C. 195and 10 Tail setting * v Notw € DF
195 and 11 prob |. 325+0.589 | [ & Edit Action Interactive
lu | Pea] & Jaa]sme o [+ [ [T
T ‘;E’_fﬁ invNormCDf ("R”, 0. 325, 1, 0)
population stanaard aeviation (o
0) 0.4537621902
invNormCDf (”R”, 0. 325+0. SSE
-1.365805563
Y X 0. 4537621902

T Nawm App: ‘USe Mo z-Scoves 1805,
* CMoose  Siva. Equ. fo Q"‘“‘-‘k cvol Solve v

tewplate  Eronn Hhe e‘l“"~"“""S W/ {x=195. 0124178, y=10. 9916»|

mu & Stqwma 0

A \voasd
Mathl ey omd (1 ved x&\(>

—-1.365805563
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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.

A %(—;c>: -K=x

y=fx) y=gx)

~ 8 (§6) = aGlx)

0 > x
\/ .. (efleckion W

e \[—-C\%"S
Which of the following could be the graph of y = (g o f)(x)? hor. dilakion i€
KE\ , bo¥ nowne
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Question 14

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

® DQC'\V\;V\ *N ?;CCC"
~wise “fonckion

avk  Soluiveg awn

k sin (x)

J(x) = k cos (x) iv\\i-sre\ aquakion

Cor Kk aives o

deciv=e\ agRrox-

e Knowina t\hat
{12 L4 meanS

0 otherwige

and k is a positive real number.

The value of k is need ‘o Solve

1 . ool. A <1
AL — T 14
V2 § §@de=b ¢
1 (o4 —-.-.-.o(‘._-—"' P (\
i PRENG
242 . 1 . ows. 1S .
\/_ ° e KS %()Q =) (w\m' C\\ Can Ye
C. V2+2 o cbo_c,keck)

R —
0. 25 S Cx %(7‘54\*/

The graph of y = g(x) passes through the point (1, 3).

Question 15

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

& Edit Action Interactive

né%]&j’l}:ﬁ:]lﬁimp I‘_b\// - _H;)_ o

kesin(x), 0$x<§
Define f(x)= >
kecos(x), %SXS'

done

n
3
solve[[o f(x)dx=1, k]

{k=1.707106781}
1

2-vV2
1.707106781
¥4

n

4 2

] sin(x)dx+[ cos(a)dx
0 n

4

242

Alg Standard Real Rad i

® celfleck (173) i A—ewi § (\,-3)

A (-1,-2) e oy \ave %(\) okefined e dilake Cactor & Com v

(2,-2)

C. (-1,2)
D. (2,2)

S 2x-32 | =y w=l
0 xcl,\l:\—%(l) ;
=\ -3 :7 (27 - )
Question 16 = -~ 2
Consider the function /(x) = alog, (bx), where a, b € R\ {0}.

aives ( i, —’5)

o branslate | uwik op
md 2 : alk o
o > uwits '('\6 <‘3\ eS

(é-&}_;_,—'s-\-l) = (2,—13

S ®

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

\=)
A. a>0only "GOO = a ne (b)) =) \,\‘(x):O\f;;c:%C
B. a>0andb<0 _
C. a>0andh>0 i€ x>0 ¥aen Do € x<o Yuen b<o
ab>0 a0 aA70 *fluen
W 0o € (00) nw(x) e (o,-°)
/ X
~ a <0
- ‘(\‘("13&(0)“’”) a<o MAev\\/
4 X wGY € (0,00)

a>o and 0>

So WM bgh  ccses

aco and b

~®

a0
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Question 17

2 3
Given that f: R — R satisfies I f(x)dx> I f(x)dx, the graph of y = f(x) could be
1 1

y B. y
A A

\ —-4 'R,
T //. —> X
| f3 4

C y D y
)
(o)
3
% :
/ 5
T T // T » X ; m\ | > x i
9 1 2 3 4 0 1 /2 3\ 4 =
o
o

v 1 >

g%(vc) CL'L> g%(«) dx A g%('x) ol'[_
‘ . \ 2
s X%(x\ dx < O
2

Qow%icku{v\S S\a dkedk F€S£0vxs
&\oove_) s (1§ o\/\\vl ‘\'ru(_

Cov ®
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Question 18

Consider the following graphs, which represent probability mass functions.

I px) I p(x)
A A
0.5 0.5
0.4 ® ® 0.4 ®
0.3 0.3 o
0.2 - 0.2 o i
014 e+ 1 o 014 e —+ 1
——t————F+——>x ——t—f—+——>
o 1 2 T 3 4 05 O 1 2 : 4 5
€ () N s\'w\mc’cf«' E() by calculafion @
111 p(x) v px)
. A A
©
o 0.5 0.5
5 .
"é 0.4 E 0.4
£ ;
‘= ¢
2 02 41 024—9o 9 9o o o
E ey R R
o 01 I 01 S
a e e R
———T——+——>x ——f—+—t+—>x
0 1 3 3 4 5 0 ) ? 4 5
EG) by calcolation ® Ex) Wy 5\,%#«:&*7
Which pair of these probability mass functions has the same mean?
A. TandII
B. landIV & Edit Action Interactive
C. landllI et o [iaafsime [ ] o 5[ T
Il and IV 1x0. 1+2x0. 2+3x0. 3+4x0. 4 [

® 3
1X0. 45+2x0. 25+3%0. 15+4x0@
2

D
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Question 19
Let 4 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, and this length
18 \/5 , the value of ¢ must be

A 2-2 ¥ See nexk ?o«%@.

B. V2

C. 1

0

Question 20

Let a > 1, and consider the functions f'and g defined below.
f:R>R, f(x)=a"
g:R—> R, g(x)=a*"

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

O
e rX3 (% °
A. dilation by a factor of % from the y-axis, then a —>a —/a0a ) = 6('1) 3
~*
translation by 1 unit in the negative direction of the x-axis E
- 1 . N AT (P S 2.
B. dilation by a factor of 5 from the y-axis,then o — A —D QA ¥ QA = ‘5 7‘) 5
-
dilation by a factor of a” from the x-axis g
X YE'S 2(x-1) S
@ dilation by a factor of a from the x-axis, then O\‘,Q D AKX D A¥XA = AY G 8
-2 :
dilation by a factor of % from the y-axis, then = Ql g O\Z'L
translation by 1 unit in the positive direction of the x-axis = O\,’L-’(' -! :ré' 3(%)
. ©
D. dilation by a factor of > from the x-axis, then ‘e
translation by 1 unit in the positive direction of the x-axis, then
dilation by a factor of % from the y-axis o* —> 0\3 X Q‘JL 5 q’S < qm-l§_7 0\3 X a 2%-|
I X SIS
- O'Z‘L +L - ‘3 (‘)()

End of Section A
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\! A {a=2}
Me \ I solve[i(\/(x—Z)2+(x+c—0)2>
SO) QS e C..S dx
graolient =1, Find wien fx=p 41}
Re novwrel bro e curve | 7 ' 2]
\/\C,S S««A( enk = - solve[‘/[_?cH-Z] +(_7°+1+c-‘:
Twe desivelive oF Distanme AB =0 ; te=—ta=li
Whgn xz ~ _E +1
2
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Examination continues on the next page.
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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.

Question 1 (13 marks) \_ ( )
Let g: R — R be defined by g(x) = 4x> —3x*. % An Swes ?a( -

a. Find the coordinates of both stationary points of g. WA \e CAO MS M

(0,0) awa C1,1) ?)(GQ\'\‘\"‘S W padk (L)

2 marks

b. Sketch the graph of y = g(x) on the axes below, labelling the stationary points and
axial intercepts with their coordinates. 2 marks

o eukec Ytlhe y & Edit Zoom Analysis ¢
expression in EEEEIBEE L
e HMain agp- 2 4 4x"3-3x"4

|4
»

a = 231M jJou oQ

o A.fc\s-‘- c}dop W -3ex4+4.x3

inke o 6T
Wwindow .

. aok\'sus* e
View Wiadlew

)to vma.\-o\f\ ‘V\»{ !
Oxe$ SR\RV\

y=4+x"3-3x"4 K

1,1)

*USe
- Am\qS{S
- 6. so \\l(
- I\A C\Pck-;o\a
- Mo
-~ Roeot
K v WS cadSe Red Real
exack values
wese  oo¥aines!
{2 -Hm.l we(e wot:
A~~~ A ~—

0,0 o
=1 () (1.3333,0)Y (1.333

g

xc=1.3333383 .| yc=0

e fefuin Yo Hain
Winol 0w
roSe € HMax 2ic
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CWoo A<D ChooSe O<x< )
c. Complete the following gradient table with appropriate #alues of x and g'(x) to show
that g has a stationary pint of inflection. 2 marks .
\% Colcolate “deiv. at valve
X —_ ‘ 0 \/z 'Iv\*((ack\'\’e . Cﬂ-l(u\q}{hvs . D"‘C
One owe alcolekion is downe,
g'(x) 24 O 2 echit Ha x-value for e negh
\
& Edit Action lnteracti\h
d. Find the aV{:rage value of g between x =0 and x = 2. t‘g;] »]}:}:;}Ismpl"_‘y B / vI[
iR (‘ a6 dx % Z mar ks diff (4-x~3-3-x"4,x, 1,0.5) .
2-0 _l _, woikiva 2
requites 2
- -8 geg%[ Ax"3-3x"ddx
e 0
o)
-8
5
0
g e. Let & be the result after applying a sequence of transformations to g, such that % has
® a stationary point of inflection at (1, 0) and a local maximum at (-1, 1).
'_g Write down a possible sequence of three transformations to map from g to 4. 3 marks
c
; 1. di \O\.\-\ o Fowa e - axis b\1 (2N ﬁcu\-o( of L fY\OM\1
) —
S 5 tefleckion v Mo y-awis possiole
8 3. teamslakon v He QOSTMIC  HL— e ckion by \ owt CmSwer s
o ' '
(a]

f. Let X ~Bi(4, p) be a binomial random variable.
Show that Pr(X >3)=g(p) forall p [0, 1]. 2 marks

b Crn3) = () pdCep) + (5)pF
- 4p-dapt i+ pd

z 4—93 ~ 3p4‘
= a(p)

N
48 R
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Question 2 (14 marks)

Let

ﬁR-ﬂgﬂn=§+7
and

g:R—>R, g(x)=A4e"
where A4, k € R.

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

yA

2.9

O
o
> =]
0 x o
g
=
3
a. Write down two simultaneous equations in terms of 4 and £. 5
13 3 ‘é:
Solve them, using algebra, to show that A =27 and k = ﬁloge (2). 3 marks »
0
K -~
-2 K -1
<—\7-)\) = Ae = 3 +3 = |
_ A 2 -
(2,8) = Ae = 7+% =38

R Vi %

-—

A e YA’ - l

:7 e‘ 4K = 6

:7 [4k:\\f\%:3\\h2.
= K=‘—-§-_\V\’L

6

. Aeﬁ-‘?‘ =<
6

= Ax2 " =23
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b. Find the value of b, where b € R, such that g(x) can be expressed in the

form g(x) = Ax2%.

1 mark

e Coolh So\‘ve_

e<=2"

b —

!
3
)
A
4 /0 )
)

c. 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 places.

& Edit Action Interaptive

r
‘ °g_. I}::: Ihmp]" 2| v I Wlv
. _ W—

”

T
J( AR 06015 dc Define f(x)=3+7
-\ done
18 |3
— 5 FreIn(2)x
= \5.3% Define g(x)=2 7 +ol4
done
[ 3n(2) \b/ ]
solvele =2",b
d. Leth(x)=f(x)—g(x). |b=13—4}
i. Write down an expressmn for the derivative of /(x). [2
\V\')_JL- f(x)=-g(x)dx
4- .
Lo g7 22 (60 12
H _ 15.871962
N simplify (-4 (f (x)-g(x)))
dx
1 3x
ii. Find the maximum value of 4(x), where x € [-12, 2]. -6:16 7.2 14 .n(2) 1
7

Give your answer correci to two decimal places.

AL /*\‘%Ne\nws O

fMax(f(x)-g(x),x,-12,2,4)
] {MaxValue=1. 719748758, x=—i>

(+ evel. WGS ok )

0
Alg Standard Real Rad i

Maak  Solokton /

e. Let g7! be the inverse of g

Find the points where the graph of y = g~!(x) intersects with the graph of y =2(x—7).

1(x-1) 3% Q'(’)()

2 marks

%4 Mee s % Ousr «\'L-Q AV IRT XX ¥ D\S 1o Wwhere Qmef(‘SB

(l,~n) ovd (%, DI

oehs, o\v" () a¥

@

poia ks (m;»;\,

° USe CAS o ¥Fimd ‘5'“‘)
¢ V% CAS Yo Solve
(§~l(1>:2(x—q’>

(~,1) 8 (4,3)
Twvertt o (\/,X)

Question 2 continues on the next page.
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f. Let F be an anti-derivative of f that passes through (0, ¢), where ¢ € R.

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

(=12, 1) and (2, 8). 2 marks
xL

FGo) = d( S+ T dx

= -.:——-‘L + 7—‘1 4 C % a\*e{v‘a«“ue\»{ Y
Te E6y  passes Hacougn (-11,1) Huen You coulof

J

L}:—‘--— ¢ +¢c =\ =) c-= 49 uSe. <2783 a\/\d

For Mg valve of * Fivdd CZ-},S\nouiV\S

\
£() = %“_J, %+ 41 = 64 Yrak  FOx) cand

Fix) peasses twrovalh (2,64) not (2,8)  HSFy betly
| N (-25)) awok (2,8)

(+uo d%CQ(@w\’)

C~eo\ves
C=NGag\wes

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 values of m and c. o Defive €0 2 marks
(- mx F(-11) = | (cou\d also
" F("—) =3 USe ?&7-“_ ?'K-K) r & Edit Action Interactive
— G °&;]‘”-> }::::]Iﬂimp Jax, v] At 'E
wzd ¢=58F < VUSe {le Sm, | 5
3 Define F(x):] f(x)dx+c
E1 "'Q\M?\a& oA 0
A done
Mot 1 leeqboard. me(-12)=1’
me(2)=8 m,cC
i o |
[c-57.m-9}
[] f
Mathl | o 4 b ' c |l d ' e V r
Math2 g | & i FRASN
Math3 | ! i [ |
m | n Pl aglr
Trig —t —1
s I v |l lw| x
var S et Wia Wl
e | y |z 28 P . > »ws
" Jvll = |52 | G | ens | EXE
Alg Standard Real Rad ()

O
o
>
o
-,
2
=
=
®
5
-
=.
(7]
o
=
(1]
&
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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
————(1-29)(59-1)> 29<¢<59
f()=41215000
0 otherwise
a. i. Find the mean time taken, in minutes, for the driver to travel to work each day. 1 mark
39t S N & Edit Action Interactive
\ Cd] b | sime 1o [ v ] 4
Define f(x)=Tz1s5g5" (x-29'»
ii. Find the standard deviation of the time taken, in mxgutes, for the driver done
to work each day. 59
2 s, @ > [ axf (x)dae
G = ( € x%(é) dt - 39 % workina P
‘z}q vieeoted 50 *
] a2xf (x)dx-392
- = ‘olw 29
-7
dow} Forgek k)
owv
R U | Vans
= 7
0

Alg Standard Real Rad am

X Conn do ks \9‘1
edi ki “AQ ()J‘(’_u;c)us

cel ¢ u\c.sc o
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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 is 0.08704 59 1 mark

2
S‘ %(Q)OU: = -%—E' = 0.03%04
2\s ’-\
41

)

ii. If £k =47, find the probability that the driver will be late on atAeast one day in
a five-day working week.

Give your answer correct to four decimal places. 2 marks
. & Edit Action Interactive
.0 O
\I n~ G\ (5) o 8:,' q') r;aﬂj;_’lid\ [Smm["l‘ '] aps 'E
Pr(‘l}l)'ZO.%GS? N & = -
\
ok your % [47f(x)dx
5 foundia 0.08704
— ” . .
g iii. For k=47, let P be the proportion of days the driver is late in any binomialCDA (1, 5, 5, 0. 08704)
= working week. Find Pr(0.4 < P £0.6) correct to four decimal plag 0. 9657028207
- binomialCDf (2, 3, 5, 0. 08704) >k
c
5 Pr(04—<(> oq__ p((157g3) 006314:33399
§ = 0.063] % Con \oe solve[ ( [ f(x)d\] =0.:»
2 CLWQ \0‘1 (k=49. 09965068}
a oxew o% [ [0
col colakion D 0.03078
iv. Find the integer & such that the probability, correct to one decimal binomialCDf (1, 5, 5, ans)
driver being late at least once in any five-day working week is 0.2 0.144713068
0
Pr ( Y | ) 6.2 Alg Standard  Real Rad (i
<) L—- 0Oy (\[:O) =6."L
= = ("ow Huwe")’z0.L ol |k Deolo
l W\ > -
—>\ —U*(’(('\ ke )) - 61 43 ©.231056
@
L= (L~ g g\(ﬁ o) 4-9 ©.206%S
Sz 49 50 . | 443 |
@ sdve Mg Qquc,\-\c,v\ “aonmeni cally S k= 49
h
~i¥S Cosbec amd an auswer ko @D Ve "ans  Like by
M"Q V\.Q.ONS\' \V\\('ese.'( ‘S Qv(fC\c\?m‘( ’ﬂ) S?C—ed UP T&E

Question 3 continues on the next page.
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c. Ata given traffic light, the wait time is modelled by a normal distribution with a mean
of 2.5 minutes and a standard deviation of o minutes.

i. If o =0.6, find the probability that the wait time will be less than 3.5 minutes.

Give your answer correct to two decimal places. 1 mark
0 .25 F;\\;V;z&:;\l U:\G‘V‘;{;”:;c\_\\n " ] & Ed.it Action Interactive
’ Sriem 81| & ] sime| 2| v [ 43/ 'TE
* Contimuous « niovwa CDE 0. 03078

binomialCDf (1, 5, 5, ans)

ii. Find th | f h that there i % ch £ i+ time | 0.144713068
ii. Find the value of o such that there is a 2% chance of a wait time longe} normCDf (=, 3. 5, 0. 6, 2. 5)

3.5 minutes. 0. 9522096477
Give your answer correct to two decimal places. solve (normCDf (3. 5, %, s, 2. 5)»

{s=0.4869144396}
0.4° « Bt a norm CDF  Command D

(Wke M Pﬂu%ouS)
vimcludke a verable G 07

O

(o}

S

=1

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. =
o©

=

Traffic light A B C =
=

Probability that the traffic light is red 0.2 0.3 0.1 o

®

Q

Let Y be the random variable representing the number of traffic lights that are red on
the driver’s journey to work. Assume that each traffic light being red is independent
of any other traffic light being red.

Complete the following table for the probability distribution of Y. 2 marks
v 0 1 2 3
Pr(Y=y) 0.-504 0.%4¢ 0.0q7 0.006
AN
0.9 x0-Fx0.9 \ 0.-2x 0.3x 0.\

0.2%x 0.3x0.9

+ 0.ULx 0.} =<0l

6-1x 0-’-\-7<0'q + 0-9% ¥0.% xo0.| " - d W
- 09 ¥0.3 *0.9 S\u.n‘)?."d(&s" (OP

+ 0.2 xo.F xo0.\ Con Speed W
Wese rc()e,\-i’rive,
C,c\.\c_u\.c.,\'\‘°V\S
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Question 4 (19 marks)

Consider the function f : {O 5771 —> R, f(x)=sin(x)+1.

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

1
L

y=/()

& Edit Action Interactive

0 [
n 2n 0,-:;]1'».. {;{:jlsmnp]"_‘v '[-:' v
L J

Define f(x)=sin(x)+1

T

= )
6 6’ (m ool s ) Hain {x=%,x=ﬂ,x=13-n}
Sd— e olow\q\n own

He omSwer o %d- Yo
e Sdlobowng ]

a. Evaluate [ (2—7[) done
3 2
f —"]
. {3 3
E = —23-'0-1
")
= -
< solve[f(x)—z.x
£ . -
o ) ) 3 {x=2'x-constn( 1)+, Xx=2-rcCP
= b. Find the exact values of x for which f(x) = E
s Sn
E Sy 13w 4 So\lve 900=2 E Qrf-'scgv] ans| 0sa<=5"
2
(o]
(m)]

Alg Standard  Real Rad (i
c. There exist real numbers @ and £ in the interval (0, 577[), such that f(x+k)= f(x)

for all x € [0, a]. N e Claibion o
Find the value of & and the largest possible value of a. cw‘ chion 2 marks
Wit oeviod
kK= 2= CPe(ioJ\ of %(‘x.)) o€ K
-
-2
N/ 5
=  —
W\ 9
2 >

C('u) 'S ’N‘G\\As \e.bed
lQCl( \0\1 =14 Uvnl‘f‘s

Question 4 continues on the next page.
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d. Consider the tangent to the graph of y = f(x) at the point 4 where x = 2?719 as shown

on the axes below.

|
7T »

/ y=/x)

Find the equation of the tangent to the graph of y = f(x) at the point where x = z?ﬂ

+ U

w Use
3

N =
A

+

NIR
m] &)

N

« Tulecaekive « Cal coladion

1 mark

& Edit Action Interactive

f \
53 | v | sime 5255 v [ 45| ¥

e e « tanbine

anleSxS"2—"

gl\ov‘\\- ":cr(%c.ir
\'\42 \‘\1 :n
: . . 2
e. Apply two iterations of Newton’s method to /" with x, = ?ﬂ

i. Write down x,, correct to one decimal place.

x, =57

BT R 8

{ R 5+r 13+n

—;anLine[f(x) » Xy 271]

=x,.x. V3
2+3+2+1

solve (ans=0, x)

ii. On the axes in part d, draw the tangent to the graph of y = f/(
where x = x;.

(Answer on the graph in part d.)
! N
X dowt wmiss  Ylas gwmack

k vse a vulec

at the tanLine(f(x).x. —2—%+J§+2]

{x=2°T"+\f§+2}

x-cos[ %—n-+\f§+2]—cos[ —2—33+va

solve (ans=0, x)

{x=5.203628233}
‘[]
Alg Standard Real Rad 11}

D Sowe
Swipe- ke -ckro?
wolces \\'33 wovikc
o WS ireralive
9~roce35.
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f. Now consider the line y =#(x), which is the tangent to the graph of y = f(x) at the

point ( p, f(p)), where p e (0 57”)

Y
A

[

= Ty=1) B
| @ Ie) 17 /4y=f(x)
77N

N
N\
AN

» X
o n/\ 2r

i. Show that #(x) =cos(p)(x— p)+sin(p)+1. 2 marks

%‘(')c) -~ CoSK
AR %l(p) = coSP

\1-(5\‘.,\9 #0) — CoSD R okhec meleds For
x-~-p r—\'vsoUv:n) e QqucA*O’\

() '\'masz...\- Conn
be used.

. \I—_ CoSP('Jc-P') \_S{\,\P_\_\

ii. Determine the minimum and maximum possible values for the y-intercept of

tU.
()
1
©
L
L
=)
£
()
)
=
3
-t
o
c
o
(]

y=1t(x), for pe (0, 57”) 2 marks

& Edit Action Interactive

. g -t S e\ -2 !
ML g-iak 15 ak il ph ok x27G e ] Jidalsime e T o T4 + TR

A y _S—
mMiwn Y“‘“\' rs =24l A< : ) ’
tanLine (f(x), x, 2x) K
MAK. ymink 1S ab iwfl er at xc=w X=2-m+1
® tanLine (f(x), x, n)
Moy y-tnbk 18 =x+n+1
m—
iii. Determine the values of p for which y =#(x) has a unique x-intercept that is equal S
to the x-intercept of y = f(x).
Give your answers correct to two decimal places. . . Solve. nuwmevicelly 2 marks
. . 3" .
1"\\0\' OL %(‘l) 'S 7')‘— SOIVe[COS(p)'(SZR 0 0.—571-
oS (p) % {ﬁ -0\ +Sw(p)=0 {p=2.38126661, p=4.71238898, p=7.043511351}
\Z v/ J D
Fo¢ = 2. 3.0
p=" 33 awd P 304 Alg Standard  Real Rad (i

(p# 4312 W a5 a u“\clL,{)

xotwk IS "o\u\N Question 4 continues on the next page.
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g Letg: [0, 57”} — R, g(x)=ax® +bx? + cx + d be a polynomial function,

where a, b, ¢, d € R.
Suppose g(0) = f(0) and g'(0) = f'(0).
i. Show thatc=1andd =1.

O+0+0 +d = |

2 marks

2(o)= 1 = 3(°>
g (=1 = g(o)

O +o +C |

ii. If g27)= f(27) and g’'(27) = f'(27), determine the area bounded by the graphs

of y= f(x) and y = g(x), for x € [0, 27].

Give your answer correct to two decimal places.

& Edit Action Interactive

la. .
k°:'.’.;I & ’[fifiﬂ[ﬁimvl"_“/ '] \t/

1 O

{ q(13)=1 {p=2. 38126661, p=4. 712388 >
l. %‘ (7‘321 \ 2%z 24 Define g(.\')=a-x3+b-x2+x+l
-2 done
a= L. , b= o 8(20)=1
Z i - =
:;‘ dx(g(x)) 1|x=2xn ab
) g -abyf dx = (.63 o= tgb=2
21 ‘X
0
2R 1
[ F(26) =g (26) [doe |a=—— | b
0 2°n
1.5325989
[bxr“2+r+l=sin(r)+l
{_o“,)cv,\. ok (o)) 2bxr+1=cos(r) b, r

iii. Leta=0,c=1,d=1.
Find b and 7, such that g(r) =

and r € (O, 5—”)
2

for &) = LAt 4+ XA

€ o ()c\{\- (\\

-

r)and g'(r)= f'(r), where be R

[{{b=-0.3183098862,r=3. 14 »

solve (2+b*n+1=cos(x),b)

0

Alg Standard Real Rad

{\0{1‘4- Y+ = Stac 4|

}-) xR gplor Sel. S\%Se%\’s
r

l Lo 4\

=%

" al\
- = XX ~— a\So Sucbses\'?d “
Zn Sul\'l\A“{\Ae-(‘—d‘ o€ Siwe
(L +b ¥ + | = coST ok o ?0\4'6-\00\05
b == = 4+
.- - - - - End of examination questions

™ )
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