TRIAL-YEAR 12
HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Advanced

General

Reading time — 10 minutes

Working time — 3 hours

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided at the back of this paper

In Questions 11-16, show relevant mathematical reasoning
and/or calculations

Instructions

Total marks: Section I - 10 marks (pages 2-5)
100 ¢ Attempt Questions 1-10
e Allow about 15 minutes for this section

Section Il - 90 marks (pages 6-34)
o Attempt Questions 11-16
¢ Allow about 2 hours and 45 minutes for this section



Section I - 10 marks
Allow 15 minutes for this section

1. Which expression is equal to ftanzx dx?

3.
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Which of the following could be a primitive for f'(x) =
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4. For the curve shown, which inequalities are correct?

1
\
\—

A > X
v
A y 0 and dzy >0
— > ———in

2

dy dy
(B) e > 0 and o <0

2

dy dy
) = d—<
(C) dx<0an T 0

dy dy
D) —< d—%>
(D) . 0 an o 0

5.  Results for a test are given as z-scores. In this test Angela gained a z- score of 3.The test has a mean
of 55 and standard deviation of 6. What was Angela’s actual mark in this test?

(A) 58
®) 73
(C) 64
D) 67



3
6.  The graph with the equation y = k(x — 2) is shown below, for some positive constant k.

y=k@x-2)

If the area of the shaded region is 34, what is the value of k?

N 136
()15

(B) 8

<€ 4

7.  Thetime, T, in seconds that divers can hold their breath is normally distributed with
B = 120 and Var(T) = 400. In what range of time length would you expect to find the

middle 95%?

(A) 100 < x < 140
(B) 80 < x < 160
(C) 60 < x < 180

(D) 40 < x < 200



10.

The exact value of J = J; 215;-{ dx = —;'( In 2)2. The approximation of / using the Trapezoidal
Rule with 2 function values is

(A) smaller by 28%

(B) larger by 28%

(C) smaller by 72%

(D) larger by 72%

Given a function f(x) = 25
Which of the following statements is true?
(A) f(x) is even and one-to-one.
(B) f(x) is even and many-to-one.

(C) f(x) is odd and one-to-one.

(D) f(x) is odd and many-to-one.
The amount M of certain medicine present in the blood after ¢ hours is given by

M=9_F for0 <t <09.

When is the amount of medicine in the blood increasing most rapidly?
A =90

B) =9
€ =6
D) =3

END OF SECTION 1



Section II- Extended Response
Attempt Questions 11-16.
Allow about 2 hours and 45 minutes for this section.

Question 11(15 Marks)

a) Differentiate the following
(3] y={(4x-5)4x + 5 1
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b) In an arithmetic series, the third term is 5 and the tenth term is 26. Find the sum of 2
the first 14 terms.
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¢) Evaluate 2
4

5(9x — 4)4dx
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e) (i) Show that

dsssesanesaver

dx

d. 2
—(sec”x) = 2tanx sec’x.
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Givena function f(x)= | 6X— 6x 0<x<1
0 Otherwise

i Show that f(x) represents brobability density function. 2
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Question 12 (13 Marks)

a) Find the value(s)
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b) Angela guesses three questions in her multiple choice test, which has four options
per question. Find the probability that Angela gets:
(i) Only one correct answer. 1
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(1) Sketch the hyperbola by shifting y = horizontally 3 units to the right 2

x—-1
and 1 unit down.

(ii)  State the equation of the shifted hyperbola, then find all the intercepts 2
of the shifted hyperbola with the axes and mark them on your graph in

part (i).
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d) Consider the piece -wise defined function.

f(x) = x"'—l2 x <1
4—-x x>

() Find f(1) 1
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(ili)  Sketch the function showing all intercepts. 2
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Question 13 (18 Marks)

a) (i) Sketch the graphs of f(x) =

number plane.

2x - 2x° and g(x}=x - 1 onthesame

(ii) Using your graphs from part (i), or otherwise solve the inequality

e

YT YT TR

sesasarssanesitbrettieans

Bstssaessecssssnbbierenn

LI FR Ty Y

ettt anitnirassaas o sinarina . sesssssassbsenaens
D R T LT YT TN
4ssrsassseranan D R R L R T T

EXTTET I

cattban

srsssrsnnas

o

XETTYTS sabeter

seas

. L L LTt L TR T T TR T P A ettt bedsatiantntrers

4tereressanns trsscinnn L R LT LT D L L T LTy T P Ty P P P P P

tetven D R T LI L T I T crettbene D L LT L R L L L L L L E T T T e
D T R P T PRI IT T Ly R R T LYY T PY Y TY PO PP P,

weresasestittanane R YYYT LY ..

“nsasrane

EIETTYY

x—1<2x—2x2.

teseersbrabbbenastan

T T R T LY

mesirattar

LIS TILITYTITY seserernan seerrsersanttbin

D T T P YT Y

sesressnatan

PRI TTI Y

sesesse

ETTETTY T

eassssannares

aernescaray

ereenes

TS

LEXTITTTY RIS

Testttebbedbbraatny

avbtrbaaa b

EETTTTIN

sessstsnsren IEXYeY}

FYTY TN

SeRrEtet bt bsass

ssearrasanas

D I T T T T R T T TP P, ssane

ssssvavsrenn

Dy Ty R P P P L L

sreressrsvenee

Question 13 continued on the next page

14



b) A surveyor stands at a point P, which is due east of the tower OT, of height & metres.
The angle of elevation of the top of the tower T from P is 30°. The surveyor then

walks 100 metres to point B, which is on a bearing of 150° from the foot of tower 0.

The angle of elevation of the top of the tower from B is now 45°.

r

Diagram not to scale

B 100 m P
Q) Express the length of OP in terms of A. 1
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(iili)  Hence find the height of the tower. Answer correct to 1 decimal place. 1

D T T T Y T Yy

L L T T PR T TP

srassassvrenins

svarsssssBstanatitarEue st

D L R L L L LTI LTI T Ty T ey

D L R L L R L LT LT T T P T TP g

D T L L T L TP T T P T P TP P PP

D L R Y TS I L T T

srevunas

L L N L L LTI

sresaane

T L R TR L LTty T T PR,

Tesstverctrentvbdr bbb rtedarrannaratat

R L R S

teretrrrdnansias

R R L N T T e

D T P P S R L R R L LTI

B L L T P TR T Y P Y P LY FT T PO S

L T R R P PR P

L L T Y T T P

D T T PR Py P Y]

4veseverssasnsetieirreranrensteannbubnte atsessssnsnnarae

severs

L R

L A e T T T T I T Y

Question 13 continued on the next page

16



¢) The following information shows a group of people’s waist measurements and
weights.

Waist 72 67 85 96 80 90 98 105
(cm)x
Weight 58 50 72 85 70 79 82 84
kg y

() Calculate the correlation coefficient, r, for their waist and weight measurements 2

correct to 3 decimal places and hence describe the strength of the relationship.
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(ii)  Find the equation of the Least -Squares Regression Line. 1
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d) Given the function f(x) = ln(x* + 1).
i Find the domain of f(x). 1
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(i) Find any stationary point(s) and determine their nature, 2
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(ili)  Find any point(s) of inflection. 2
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(iv)  Sketch the graph of f(x)= In (x2 + 1) showing all features from 2

part (ii) and iii).
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Question 14 (14 marks)

a) (i) Prove the following identity 1

1+ tanx)2 = 2tanx + sec’x
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(ii) Hence find the area bounded by y = (1 + l:amx]2 and the x —axis between 3
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T
b) Given y = 2sin| 2x — Y

(i) State the amplitude and period. 2
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(ii)  Find the exact values of all intercepts of 2

T
y = 2sin 2x—§“ with the axesfor 0 < x < w.
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1
(iii)  Hence sketch the graphof y = 2sin(2x - 3—J for 0 € x < m, 2

showing all features from part (i) and (ii) and the global maximum and minimum.
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c A bag contains three red balls and four black balls. Two balls are selected at random
without replacement from the bag.

Let X be the number of black balls drawn.

(1) Fill in the following table and hence find exact value of E(X). 2
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P(X = x)
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(ii) Find E(X 2) and hence find Var(X) and standard deviation o, 2
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Question 15 (16 marks)

a) The velocity v of a particle in metres per second is given by the formula
v=5(1 + e~ ), where tis the time in seconds.

(1) Find the initial velocity of the particle. 1
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(ii))  Sketch the graph of the velocity. 2
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(iv)  Find the total distance travelled by the particle in the first 5 seconds.
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b) Theline y = mx is atangent to the curve y = In(2x — 1) at a point P.

@) Sketch the line and the curve on the same diagram, clearly indicating the
point P.
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2+m 2+ m
2m > 2

(i1 Show that the coordinates of P are
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¢) Given the probability density function

(x) =
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Find the cumulative distribution function F(x).
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Question 16 (14 marks)

a) Michelle borrows $450 000 to be repaid by regular monthly repayments of $M over a
period of 25 years at 6% per annum reducible monthly. Interest is calculated and
charged just before each repayment.

Let 4, be the amount owing after n —repayments.
i Show that the expression for the amount owing after two repayments is 1
4, = 450 000(1.005)" — M(1.005) - M.
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(i)  Show that the amount owing after n —repayments is 2
(1.005)" — 1

— i -
A, = 450 000(1.005)" - M ~— "=
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(iii)

casvrersussrensvsaran

sesssessanane

P L T R R T R Y PO ST P P P P

anssasnesrérenserase

arerrassasssananirre

assrsaresrsnaressissbsatitanrar

srasretsrsassssrrees

sssssasnveane

R T R T Y

treeranne

reanasr

sessssssnaranans
esresvresrensans
seavvansa

P R LT T P T T PP P

seussssasrsennes
tastrasarstbitnanere

tratrattetsnanan

abtemssesisanrasseseittban

40sssansnnas

rerene

4rssesssnsunshnaree

D L TR Y YT T PPN

tertettrane

P Y Y T PPy

aeastrsatbavessssasnnsatentsan

ssstrcertususrer s reatarTrrrararan

serarsssssrasrane

cegrannare

saesssases

seearsasissisasnannses

sssusdbbetitetanatesassinanan

Testbatbabbssnan

ces

Beasrbasen

P T T TR T P TY PP PPy

ceatibattbanssatasaas

sesssarens

areraterbabens

R

srvasarsns

sassrsrrsressnaas

srense

savase

avitustrranses

.s

Y TTEY TS

setrsaneen

YT ETIYIT)

ssrederane

e

B L T T TS TP DT PPN

seesasanrreses

T T T TR PR PP YL PP

svetrierrransy

saenssnavrtaes

LYY

aves

seseas

sessssasearans

seswase

avas

“atrve

seavae

..

erasvan

I EY TR T YT T YT R Ty

asene

T TP Y P TR

detsssessansirsinran

svevenve

tbusssns ve

sessteessrsnas

aesaasssrrbrebanas

Dy P LT LT LY TR TR T PRy

aea

tereres

Yy

LETRTYrS

rereran

L Y P PP P YT TP PPy

Sbetvedrvansranany

vesssesssrrsvsveas

ees

ses ves

Sattartinn

enssacerrraien

sbaesavaresass

sesrrssnrastre

LR Y R T TR T R

Phtrssesuasasse

e

sensssbritsbinbne

ETTTTIIITY

eresatsbeassnrunte

sesssazens

Trssetertubbbonnne

R R Y PP PP

LETTTPRY

P Y Y I T LT T T T S PPy

sesransrae

e

sesesanses

esssssnsrrsvensens

aeneavsr ettt rhatranssitaitbane

ver

sdsemrereneter

Basssbevssnans

L R T P T Y

eraseretetiranvantitit

e

ssvessssssnsensenere

sbeenssnsasans

reeer

T I IR I AT

Savaesat bbbt babisitensinann
sss4sssresssusnnaiibbbarnny
ssrsssssasnsranes

seseven

sassaseesasar

P e T LT Y

Ty

YT T YT

eae

eesaves

D LY P YT

can

sLretssenssnanagan

sestasceranearantiitian

sassssbtatitianacs

L N E T Y LTI LTI T Y oy

e

EETT YT

Sasssacsrsasnananse

s

LR Y YT YT P YR PO A

EETT Yy

L T L PP Y YT

P L P P R

sasyrsssarrsesran

P YR PR Y
sttt bactrsnsassna
sravisanirrnnsran

D T T TR YT
sssssasriraveerers
FEesssnassssnsnoan

Calculate the amount of each regular monthly repayment.

B L T T N T S T

canesor

e

s

“se

sresspiesasannan

secsee

e

ceteratrae

se

bbb rbevansnasans

Steresreeseatunsi bt ibiadsvasane

sestbattbrenistans

sassscs

e

Cbeurebbbbenasanas

sesssnsssssbeneane

sissassasasavassaridteit

atLLbeb et

2

wessnecsasany
ssvereresrrensiey

sasedrbineraneias

aerasanaty

sesissentbanes

B Ty Ry R T S T T Y T T T P T PP PP

D T T T e I I F L L P LT PP T P T P P T
Ssssenssusararasas el bbb rssnusvsasrarrenTanabatbae

P L T P Ty P T P

&
Ty

P T R T YR T T

serssessiansrenenn

TasettEitbbaanaans

seresseavavaciter

P R N F T TX L LTI T)

YT T

AsEraserensastataannnnnan

YRy

T PN

esestansran

vasers

EXTY Ty

casasarene

e

trevere

L PP T PPy

sevee

YT YT

svesssannane
4tirasestssssias
svesssaverrenans

veserseritianny

seas

sresseaves

X

eessraatree

sesanarsanvennns

susssvaagenanse

svasissbensnas

Question 16 continued on the next page

30

vreresresses

savvesssssssissannanas

ersranna

sattsedurre

ase

eeasees

anasser

ssbtenveres

s

ee

D T Y T R Y T TP P T PR

LIYTTY

canssas

easres

By T TP P

eseraetter

srvesessana

Aetesatriaverastbatete

Tebidbeensanatbbane

B XY L T Y PR

D T Y Y T LT LY T T PP

L T P Y P

Arstttennessasie

eerssatassrrerns

sessanstens

asetee

sreane

sesseners

ensrsstsssansisarnan

LTy S P



b) An isosceles triangle A4BC is inscribed within a unit circle centred at 0, as shown in

the diagram below. Let M be the midpoint of BC , 2£BAC = 8 and £BOM = 6.

@) Show that the area of AABC is 4 = sinB(1 + cos0). 2
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(i)

is equilateral.
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Hence prove that the area of the isosceles triangle A4BC is maximum when it 3

sessenvanibrban

sanarw

assseavitbbtana

Basasssavenvans

aerasesrrRares

sesracatsrraner

ererdteberitre

abtssvsvasnate

R ITTRIT I Y]

srsssansins

XYY RY TN

e

ssvanariana

ITIITITY

cesssisssbirana

sasasesaree

s

sens

svsaae

sessessrrrares

nsssnssEratet

susssrsase

arsrsasradines

Pedtiruteane

Attt uattasansss

esstvessisanrae

Setttiantunes

arassssenans

P

aserreredrantes



2xekx

¢) The graph of f(x) = x?e** and g(x) = — -
where & is a positive constant. f(x) = g{x) at only one point, that is at (0, 0).

and the line x = 2 is drawn below,

¥ { y=sx)
]

"

Let A be the area of the region bounded by the curve y = f(x), y = g(x) and

the line x = 2.

(1) Write down a definite integral that gives the value of A. 1

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
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ii The functi fro i) is given b = x%e**, where k i
(i} e function f(x) from part (i) is given by f(x) = xe"*, where k is 1

a positive constant. Show that f'(x) = xe**(kx + 2).

...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................

...................................................................................................................................................................

Question 16 continued on the next page

33



iii)

rvuas

srrersbrevibee

bdeberbetniea

renas

tuven

v

asavsse

Artestsrerntre

testaeanarnans

sssasraas
assnanas

srasrenny
sensasses

I rT T

rhwevaves

seersens

ssriears

e

XY

assasvrene

tesnnren

sesreans

e

ave

e

e

ee

aer

e

.

+.

ese

Using the results of part (i) and (ii), or otherwise, find the value of k such that
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Section 1I- Extended Response
Attempt Questions 11-16.
Allow about 75 minutes for this section.

Question 11(14 Marks)

a) Differentiate the following

@)  y=(dx-5Xax+5) = [br =25

Marks 1

: ....................... 2;- 3 2 X . o I.-—:u&..;:;:’:e;l.;;.lh
‘E‘(%LPS‘) (ﬁ’x—ﬁ“)x‘f I' ‘ ,
e o TR —
2

(ii) y = sin’x

‘1'49’"\!&/- 50/‘1 »

i~

| s

— o'om'_a'{y Lind s
4 or d

:._____g_’,- 2. ’4 (o2¢+ (/‘I'-I)xg) =459

—

““‘Pﬁ/nea Sy ¢br4 A

Question 11 continued on the next page

000"!6(,#\\7

¢) Evaluate

3

4
f 5(9x~ 4)*dx

24 tovectsoln,

Question 11 continued on the next page



€) J
(i} Show that ;i;(seczx) = 2tanx sec’x

Q*- wrnec,# 50/&,.
A1\ i Menenhates

Lits = & k/se/,t;x()
A Aoe \Costn ) Lorreatly s¢ly

o,

A
;,7‘ (605 )(,) = = cosx (—mx)
) - a,pp//es fo

/
3. X 1
Kol e —= rolonhhos somatty

s v o o ) 3o

- ddmnr, secx

e @rsrse
2 2 =
(o2 7. 000 &

(ii) Hence find ftanx sec’xdx

o lana Sec-'C' I+ correctsoly.

Frouma(i"\ -—"/&7/7(]

/DZ L St’ciréér ~ G npre *c
bt v

o Segor =
/ a . -
2..5€Co( = [ anx secxd

o
[ bang secxdor = - Sera

D& = ;:(N— éa,,ﬂ";c) +C

ia

Question 11 continued on the next page

8

_,C’} Givena function f(x)= | 6x—6x 0<x<1
¢ OQtherwise
2

(i)  Show that f(x) represents probability density function.

"""" b bk eota:
QeI =Wy ﬁfwx;,:

|
me dﬂ’“"e?ﬁ{yﬁ .....

N v (SAtTALUIS Tt PPN SSSOTTSTTTIICY STSRISPPIOSs Mererrrn v I .
“’[@‘L>“01‘"'/ Yes1¥s POE
(ii) Find the mode of the probability density function f(x)

O 7 T T T R
J O )w%}»c) L6l -—x)

ifb'i)
.......................................................... — JaW)L‘J&? fo

frpm VW 4k S ke
wli... A;y/uza% valot o€ fy)

End of Question 11



Question 12 (l‘!Marks)
a) Find the value(s) of m such that y = 2x + m is a tangent to the parabola

y=2x2+6x-5.

24

@

eorrect soha .

-2)c..4-”4:

ft

222 grnctient pf fogut A

\ct'u}ts fﬂ finct

vf comimet

'b'y“l,{_ﬁl -a Calewls

W= dy+ b whe mz2 |
_wmiggtéwwmwmmMm“NWDMUMA::QE45 A

“"’";7...5..{.'.‘.’.‘.‘“ It egus.

e bf. Condact (=1,=F)

Ty

L. -F;"uuis ' a 'I’M::c*l"

SUb CIET) MYy i

Funchign correcthy

=2 (1) v [ - coond. of

o AED (st Feugent e onky

Question 12 continued on the next page

10

Angela guesses three questions in her muitiple choice test, which has four

b)
options per question. Find the probability that Angela gets

1

{ii)  Atleast one correct

PGHTes T W sswe 8y .
= | = Plop correct)

Question 12 continned on the next page
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<)

M

and 1 unit down.

Y

i o i
Il |
PO SN DU S S T
‘ i

PR SIS N R

(i)

o

| e ——— -

1
Sketch the byperbola by shifting y = ” , horizontally 3 units to the right 2

anA one o Yoo

LTS

State the equation of the shified hyperbola, then find all the intercepts 2

of the shifted hyperbola with the axes and mark them on your graph in

part (i).

....................................................................

12

(d) Consider the piece -wise defined function.

x <1
x> 1

o1
4~ x?

fx) = {

G  Find f£(1)

EW)=1~1=0

1

correct solu

(i)  Find x if f(x) = 0

- c’wvza‘aus wevs

- Al 4-50/:45.

(iii)  Sketch the function showing all intercepts.

Six}

EOVREEF wn' Yo

é&ﬁ/vw(a W=
v I S0t o
2

LLCOV"‘CCJLQ"?]

at =]

1 covredt shay
exefudy

Hx)=4-17=3

without
0F

(1)5)

End of Question 12
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Question 13 (18 Marks)

a) (i) Sketch the graphs of f(x)= 2x - 2x% and g(x)=x -1 onthesame

2
number plane.
y 2 both graphs
'p(ﬁf)""' Ax (’ 'X) T darrect
| _ RN o o
% rrech-i ot
- It L2y corred
@aph wit,
x +
- - dor'hel
X~ iurlerie s
(ii) Using your graphs from part (i), or otherwise solve the inequality 2
A x-1<2x- Zx
e FOD N 206 ) = Phos ot lndersechon . Rtonect solus .
2l = A= ™ [ fiuels p?s. of
....... Iy 2e=1.= intersechym
(22641t ) 7600460
= “";'_ += 1 . cﬁrMﬁ’L{y
. L)

i AwE e Wﬁé:m@ (rmeée/w Mm)ép/q)

'<7¢4/

Question 13 continwed on the next page
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b} A surveyor stands at a point P, which is due east of the tower OT, of height h metres.

The angle of elevation of the top of the tower T from P is 30°. The surveyor then

walks 100 metres to point B, which is on a bearing of 150° from the foot of tower 0.
The angle of elevation of the top of the tower from B is now 45°,

T

Diagram not to scale

50T, 100m .
(i) Express the length of OP in terms of h. &L5\j'l
froan & OPT e
g |- _eorrect
© CXPPE 551 1q
............................ M + sasas s BT s s FORTTTITITLT.
4%69 or , with, Yaun3p°
.................................. OP.o e

I~ dor—m:c* ansunrer

pr= s £

Question 13 continued on the next page
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s fx Pr ¢} The following information shows a group of people’s waist measurements and
(i}  Showithat (100y = A* + ol 30° " mm 30° 2 . weights.
, L1 correct 8o/n - X;:;; 7oJe [ [% [ Te0 % 105
Weight | 58 50 72 85 70 79 82 34
....................................................... m”{“ }L, r afress,a.,‘ (kg) ¥

Calculate the correlation coefficient, r, for their waist and weight measurements
m«.ﬂ apphes

....... }b p and hence describe the strength of the relationship. 2
cosing m./e for

dregrneet soln .

cg@:%..M,/g.........39...:....5.9.,f PP =80 0P e “for. 08 and

ke ﬂ‘- 30 P S—é q

I eorrect

A7) #,44— Lox e ) It fhom Y

3 & tgrrect wudus:bq
. (iii)  Hence find the height of the tower. Answer correct to 1 decimal place. r e beeeneeeeemreserans 'FV . 9)"9‘47 Yo

ST N W e SO el ignstin
[00 = (/1—-&"3 Rrrirrerisnns ﬁwéﬁ ) (ii) . . . .

Find the equation of the Least -Squares Regression Line. 1

................ e = ) M B fffﬁ.'ﬁ.fﬁ.fﬁ.............ﬁ=- c'?:‘...l"i‘ﬁ E e {COLIEEH 20,

| TyEEE N —

Question 13 continued on the next page
Question 13 continued on the next page

16 17



d) Given the function f(x) = In(x* + 1).

) Find the domain of f(x).

(ii)  Find any stationary point(s) and determine their nature.

8- cornect solns.

I~ Fruds sr‘a.vé'bwacy
,bnm‘/- M‘N.c.#j

i dz:é’rmma Ma

2 A
Xz0 JWJ=/m@H)=0

1

-1;&

{919)’ > MMWVL éf(_f‘hrn /37Z

¢ @5

(x e

RACOER Y,

o (0,0] 15 A&iiléyp.

Question 13 continned on the next page
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(iii)

Find any point(s) of inflection.

2

2 correct sofus.

|selves for

£'=0 correcily

Jushhes 1;?-‘ of.

fuflexion correctly

................

(iv)

........... Mu,,c_.a,y’;,@ =, ,ﬂ,?é plesal|

et (l .M.Z,) A [/, 111.?, . gﬂg/bm ‘wits of- Mﬂ/-@trm/,
Sketch the graph of f(x)= In (x + 1) showing all features from 2
part (ii) and (iii).

J cornect A
‘ Shpws; '&70

g caﬂzﬁ¢sh7ﬂf

-

- Shows wrnec{/y
featurnes Hrom

- pard(i) 3 @)

y
i | 3'
L i :
S SO O S - e S O
1 '
N e P
i
4.1 YT el A .y
A T
|~ / ] !
%I -l \;\
j
|
f
} ;
’ !
; 0 I I - A N
41 I - g
End of Question 13
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Question 14 {14 marks)

a) (i) Prove the following identity

2
(1 + tanx)” = 2tanx + sec’x

r

"l( g pMC?LS oMns

/ " :L SGnr * é—w 2C i
I ¢ F2LEanny

y=(1+ tanxy

@') Hence find the area bounded by

and the x-axis between 3

c@mec% sofus .

Question 14 continued on the next page

0.

s
b) given y = 2sin[2x - 3—]

(i) State the amplitude and period. 2

D pMd (=X A cerech Sohs.
' b T CQIMECH qup I
ponad 1= 2= 1 1 carech pevind

a.é;t values of

T
(i)  Findfall intercepts of y = 25in[2x - 5—) with the axesfor 0 < x < n 2

It =0
\\,{_ ,;751%(2/9)-— )

I
éu
a8
‘Eﬁ
:
S
¥

Question 14 continued on the next page
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by
(iiiy  Hence sketch the graphof y = Zsin[Zx— 3—} for 0 <x<T 2

showing all features from part (i) and (ii) and global maximum and minirnum.

b 3

r.fl

Questjon 14 continued on the next page
22,

¢) A bag contains three red balls and four black balls. Two balls are selected at random
without replacement from the bag.

Let X be the number of black balls drawn. Lxactvalue of

(i) Fill in the following table and hence find YE (X). 2

x 0
Px=x  [FR- :/7 7 [ REer B

(i) Find E(X”) and hence find Var(X) and o

Fisds Van e ")

......... mindi. 064325

End of question 14
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Question 15 (16 marks)

a) The velocity v of a particle in metres/seconds is given by the formula

v=>5(1+ e "), wheretistime in seconds.

(i) Find the initial velocity of the particle.

(i)  Is the particle ever stationary? Justify your answer. 1
V= ;/ \ [l-eprreclso/n
0.=.5(1+e ) ............
20,8000 5 Y F D
(iii)  Sketch the graph of the velocity. 2

Question 15 continuwed on the next pagJ

24

+correct grh

Fcorrect- Shape
AL Yt ie.rceju'i—

(iv)  Find the total distance travelled by the particle in the first 5 seconds. 2

Question 15 continued on the next page
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b) Theline y = mx is atangent to the curve y = [n{2x - 1) ata point P. .
(i) Sketch the line and the curve on the same diagram, clearly indicating the 2

point P,
b

e T\

fn (2o~ l) |

AN
X

7;-["1-(2-9{-1)
da—1>0

!

a8 >~2~_

Zxy—-1= /
=/
[x,-ﬁ‘msl—)

Y= mx > /0495;'(7 ijk (9/ 0)

Question 15 continued on the next page
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Al rorrect 3"7!?&[16

I~ eornect /9\7' g7k

7 correct gryp b

Ofibe Nue

asse’ p A

-t fo,0 I(C'eflrly
;'?J(:‘la*‘-“ﬁ

pe fwt ot contnc

P(?ﬂ)y)~

2+ m 2+m}
2m 2

2

j:/h(lx -’) ) [ < CMJ q,-.-_-.m

P i LA sglves forx.
&7~/ [1.Sbo Afuieg

(i)  Show that the coordinates of P are (

;'ﬂ\tj = mx /s 4.54!&9&”1 fp.j—"'—/n(z.t-l) X-vafug rntp

............................... i
L

Co M e (@ priint PGy )| one of Vg egns.
Lo~/
T
S P
............................... Bty
B I INE ST

(i) Hence show that 2 + s = m(;‘?} s
m

VTSN N (O SR PO
{ T - AN e S

A/ IR SOt P et A

and...P.les on y= I (2o —))
5. 200AN 08T 5a05 y Cquntion.
agub fa s Y= In (20¢-1)

-
+

At AR b R S

Question 15 continwed on the next page



¢) Given the probability density function

foy=1] 2% x>0
0 otherwise

@) Find the cumulative distribution function F(x).

At T

JoZé Ax

..........................

(ii)  Hence find the median.

R S e

: éﬂm‘é’.s Eb= £

aud shows

‘uywu émm‘f'ﬂjﬂes@
7‘!7 ﬁq‘(glé(e value

of oy wedian .

End of question 15
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—Ym‘ b B

estion 16 (14 rks
Qu (4 02rk D 000

4} Michelie borrows $56-886-to be repaid by regular monthly repayments of $P over a
period of 25 years at 6% per annum reducible monthly. Interest is calculated and
charged just before each repayment.

Let 4, be the amount owing after n —repayments.

(i) Show that the expression for the amount owing after two repayments is i
4, = 450 000(1.005)’ - P(1.005)- P
| correct solns .

P, = 2, (/- ”05') _‘ F

(i)  Show that the amount owing after n —repayments is 2
(1005 - 1

A, = 450 000(1.005)" - P 0.005

149[/0“/!‘0 Pﬂ)éérﬁ

#.5Peen1-005) Pf/ 9053 ......
PQ- 008 Fos. +/)
GipP az={ r= /90.5_
h=pn

e 4%@(/‘9 “‘p__:_____f;_ s

SN ol 2orrecHy applies
Pus 459@00(19&-\ R )T ﬁoﬁ{)

foa = 450600 (/‘Ws—

[ 905" -—l [:- wm‘ec%éf/o/ﬁ
ﬁ 4.5%(/]; ) ............ 2 /A oosr\!"“/ | e Sum o€ &P
A ) T 905~ | SBran [a
........... . showha. o
Question 16 continued on the next page
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(iii)  Calculate the amount of each repayments P.

2

atler A5 years = 25x/2=30psn.

2.+ comect s0/n -

A 5002 O = 45000p(1-005

Y

)wo 300 [ wsrag part(r)

G005

<

. é&zrxc{fy a;u..des

r’aéen =0 .

...... BPD...........].

= 4-5pogp (1005

Losalve f’-‘zf‘?’

Y

_f—_s*&pm(/ﬁﬂ

BErzZ-a

........ S OGS e [t

Question 16 continued on the next page
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b} Anisosceles triangle AABRC is inscribed within a unit circle cenired at 0, as shown in
the diagram below. Let M be the midpoint of BC , 2/BAC = 8 and ~zBOM = 0.

(i) Show that the area of A4BC is A4 = sin®(1 + cosd). 2
2= torrect sobs.

........ AMAM,&;éjCyAM A, &)

...........................................................

N < B EH CE ay (Wes )
o =3B ([reos) & Sheu,

..................................................

Question 16 continued on the next page
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(iii)

Henice prove that the area of the isosceles triangle is maximum when it is
equilateral.

3

34 wrned solu -

- ) [ - dn‘%»é;;:a,#cs Area

A',:- s sl - 5!‘47'9' formmnla corvecHy

N T Muﬁf‘&‘vso‘“
A=0 | A=p

O

&95?‘&3* 65'5“8‘ — Bl G I dederausines tac

Uature of st ph

land concludes For

A \éDb-e @m'/mém/

it ...
a,w{ar reua AL e (s 13934;/{3

i g L %Aﬁ"&c‘é . g0 :‘%;@W

Question 16 continued on the next page
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¢) The graph of f(x) = x2e** and g(x) = ——-T ™ and the line x = 2 s drawn below.

F{x) = g(x) atonly one point, that is at (0, 0). y

-—
q
Let A be the area of the region bounded by the curve y=f(x), y=g(x) and
the line x = 2,
()  Write down a definite integral that gives the value of A. 1
2
=
A= J/#(x_) - q(x) éir
> I correct 50/ .

on '
Ny f‘—-’“ﬁ /—«fag iy
AR e T Y

v/

il
constant. Show that f'(x) = xe"*(kx + 2)
flx)me L>o0

The function f(x) from part (i) is given byf(x) = x%e** where k isa positive 1

y g
ﬁ/){\ —J-?)rf. -r’- 9[2: O

Conrecy splu .

—
1

b

‘JOAJC\ Jﬁﬁ /021‘;6%)

- Bhout

Question 16 continued on the next page
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(iii)

Using the results of part (i) and (ii), or otherwise, find the value of k such that 2

Y P & - e 2 COIIEE] 3 0lns
(A = == . -

verreriens o vheas . ..’-- a' u?{lﬁc‘j fﬂ@rﬂ%
e f $1dAr

/VL 4 = DZK End of Exam
< +tn4  or K:/MV%:"—_LZ,
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