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Section 1

10 marks
Attempt Questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1-2i
4
A ———1
(A) 3
4 2.
B ——+—i
(B) =t
4 2.
C —+—i
©) ctE
4 2.
D ————I
(D) 373
X2 y2
2 The eccentricity of the hyperbola 2E 1 =1, where k is a positive constant, is?
V3
A -
(A) >
B 2
5
C -
©) >
© 5




2
The value of J ; dx is?

. x?+2x +10
(A) %
® 7
©) %

(D)  None of the above.

The gradient of the curve xy — x2? + 3 = 0 at the point when X = 1 is:

(A) -4 B -1 © 1 (b) 4

The region bounded by the curves y = x? and y = x2 in the first quadrant is rotated about the
y—axis. The volume of the solid of revolution formed can be found using:

@ v=nf(y- y2)dy ®  v=nf(y:-y)dy

© Vv=mnf (yi_ y) dy D)  V=mfl(x*— x5 dx

What is the remainder when P(x) = x3 + x? —x + 1lisdivided by (x —1 —1i)?

(A  -3i-2 (B) 3i-2 (C) 3i+2 (D)  2-3i

The value of Iim{nsin(z—ﬂﬂ is?
nN—oo n

® -
®) 1
©) 0
D) 27




x+1 x+3

Solve the inequality: <

x-3 x—2
(A) x <2and x >3 (B) x <2and 3 <x <7
C) 2<x<3 (D) 2 <x<3and x =27

Which of the diagrams below best represents y = /f(x)
(A) (B)

(® (D)




10.  Assolid is formed when the region bounded by the curves y = x*, y =+/20—x* and the y-axis is
rotated about the y-axis.

What is the correct expression for the volume of this solid using the method of cylindrical shells?

A  v= jjm(«/ﬂ —xz)dx
(B) V= joz 27X (Jﬂ —xz)dx
©) v =J022ﬂ(x2—\/ﬂ)dx
(D) Y, :jozzrcx(x2 —m)dx

End of Section |




Section 11

90 marks

Attempt Questions 11 — 16

Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 — 16 your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

@) (1) Write (1+ 2i)2 in the form x+iy where x and y are real. 1
(i)  Solve z* =—12+16i. Write your answer in the form x+iy. 2
1
(b) Evaluate J 2)2(+1dx. 3
X“+1
0
(© () FindAandBsuchthat & =" + B 2
4—x° 2-X 2+X
.. : 4
(i) Hence find J > dx 2
4—X
(d) The equation 2x* +4x—3=0 hasroots x=a,x =/ and x=y. 2

Find a polynomial equation with roots x =2, x =2/ and x =2y.

3
(e) EvaluateJ. cosf/1+sin@ da. 3
0

End of Question 11




Question 12 (15 marks) Use a SEPARATE writing booklet.

(@) The equation x* + 2x® — 7x? — 20x — 12 =0 has a double root. Find this root and hence
solve this equation.

2 2

(b) Prove that the condition for the line y = mx + c to touch the ellipse X—Z + Z—Z =1is:
a
CZ — bZ + aZmZ
(©) Given that 1+ is a root of the equation z2 + (a + 2i)z + (5 +ib)=0where a and b are real,

determine the values of a and b.

(d) () Find the equation of the tangent at the point P (ct, %) on the rectangular
hyperbola xy = c2.

(i) Find the coordinates of A and B where this tangent cuts the x and y axis

respectively.

(iii) Prove that the area of the triangle OAB is a constant. (Where O is the origin).

End of Question 12




Question 13 (15 marks) Use a SEPARATE writing booklet.

v

@) Let | = J“' tan" x dx, where n is an integer and n>0.
0

()  Showthat | +1 ,=—>_
n-1

(i)  Hence find J“‘tan“ xdx.
0

2

2
(b) P(acos@,bsin @), where 0 <6 <%, is a point on the ellipse X—2+
a

y

F =1.
(1) Show that the tangent at P has equation

xcos¢9+ ysin0:
a b

1.

(i) If L is the distance of the tangent from the origin O

ab

show that L >

Question 13 continues over the page

15



Question 13 continued

(©)

N

Cross-section with base on AB

The diagram above shows the region enclosed by the parabola y = (x—3)2and

the line 3x+y =9. The region forms the base of a solid.

When the solid is sliced perpendicular to the x-axis, each cross-section is a
semi-circle with diameter across the region.
A typical cross-section is shown above.

(1) If the solid is sliced along the line x =a, show that the area of
the cross-section is A= % a’(3- a)2 , Where 0<a<3.

(i) Find the volume of the solid.

End of Question 13

15



Question 14 (15 marks) Use a SEPARATE writing booklet.

@) Using the substitution t = tang, or otherwise, evaluate
2
1
dx
. 1+cosx

(b)  Asequence is defined such that u, =1,u, =1and u, =u,_, +u,_, forn=3.

Prove by induction that u, <[%] for integers n>1.

(c) A variable point P(x,y) moves so that its distance from (0,1) is one-half its

distance from y =4. Find, and describe the locus of P.

(d) If a>0,b>0, c>0 and a+b+c=1showthat (1-a)(1-b)(1-c)>8abc.

(e) Show that _[e‘x cosxdx:%(sin X—c0osX)+C

End of Question 14

15



Question 15 (15 marks) Use a SEPARATE writing booklet.

@) In the diagram below, PA and PB are tangents to the circle. The chord AQ is parallel to the
tangent PB. PCQ is a secant to the circle and chord AC produced meets PB at D.

(1) Show that ACDP is similar to A PDA. 2
(i)  Hence show that PD? = ADXCD. 1
(ili)  Hence, or otherwise, prove that AD bisects PB. 2
(b) M Three identical balls are to be placed randomly in three trays. 2

Each ball is equally likely to be placed in any one of the trays.
Show that the probability that exactly one of the trays is empty

.2
IS —.
3

(i) The above process is repeated with nidentical balls (where n>2) 2
and ntrays. Write an expression in terms of n for the probability that
exactly one tray is empty.

Question 15 continues over the page

15



Question 15 continued

(c) Use the method of cylindrical shells to find the volume of the solid generated by

revolving the region enclosed by y = 3x2 — x3 and the x axis around the y-axis.

(d) By taking slices perpendicular to the axis of rotation, find the volume when

The area bounded by the parabola Yy =6X— x% and the X axis is rotated about the

line y=10

End of Question 15

15



Question 16 (15 marks) Use a SEPARATE writing booklet.

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

Draw separate sketches for each of the following:

M) y=Ife)
i y=rs
(i) y?=fC0)

(iv) y = ef®

15



t
(b) The function F(p) is defined as F(p):!imJ- x"e*dx, for p>0.
-=Jo
(i) Show that F(1) =1.

(i) Use integration by parts to show F(p+1)=pF (p).

(i) Hence find F(n) for integers n>1.
End of paper.
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STANDARD INTEGRALS

Jx”dx =Lx””, nz-1 x#0,ifn<0
n+1
J'idx =Inx, x>0
X
ax 1 .
_[e dx =—e%, a0
a
1.
Icosaxdx :asmax, a=0
] 1
Ismaxdx =—gcosax, az0
2 1
_[sec ax dx :gtanax, a#0
1
Isecaxtanaxdx :gsecax, a#0
1
f ——dx ZEtan’lf, az0
a‘+x a a

1
I

1
o=

I#
Jxt+a?

X
dx =sin?=, a>0, —a<x<a
a

dx:In(x+\/x2—a2) x>a>0

dx :In(x+\/x2 +a2)

NOTE: Inx=log, X, x>0

15



Year 12 Trial Examination

Extension 2 Mathematics 2015

Suggested Solutions Comments
Question M ULTIPLE CHOICE
© 2L tar = -4
T TA L
575
® x* -y o 2 =4k (e>-
e ke § (e°=1)
L= er~y
C*=3
4_
=5 [c)
A
2 2
1
2 ~1
= ‘ Ay - i*al" Lﬂ
X+ + 9 3 3
=1 = | -
g)}&n( OJ
- 1 A E (A1
3 Xé’" I LA-
Ly+ ldy.x - 2x =0 > = |
oA 1,=27)
2 a4 T 2 =0
Ay L
1Y = 4 .
Ay B
Page | of 2.5




Year 12 Trial Examination Extension 2 Mathematics 2015

Suggested Solutions

Comments

Question MULTCHOKE y= x> |
\/=f‘q{c Ay ,,
- . W\ Z
Vv n5(5%> -(\:ﬁ
©l
- 2
gy ey
0
© POx) = X+xT=x+1 (x-1—0)
X = (4D

PO = () + Cird— (+4O+ |
= Vr3i B -L A AT A

= -Q43i-

(D b [nSm (22«‘)2] % Smaud angle -
N-o0 N 3”%2%3 _am

=, [g’x%nj A

Solve (4D 0Oc2) = CIJr@CI-@)
X-x-2 =x*-9.
— Z. - _~‘7

ol

D)

Page A~ of 92_5




Year 12 Trial Examination Extension 2 Mathematics 2015

Suggested Solutions Comments

Question MULTIPLE CHOLICE
@ y= ko) [A)
—

—
P
ARy =R X
Y.~ 9,
A= Ao 2) 20~ — X*

V<o flzmx(@:’é“xﬂdx
o

Page Rof 25




Year 12 Trial Examination Extension 2 Mathematics 2015

X*+lax-64 =0

(X 4+16)(x*-4)= O
S 2
Y= 14

[ 2= 2-4C, Q- 4&)

X isread .

Suggested Solutions Comments
Question@
@) () (11D = l+4ac- 4
= - 314 ]
@) 27 = -1 +ibl
(XHG™ = ~ 1A Flbe
S R ENEEE O
l)gtj = b
= - = ’8_
ry =3 Y =
" sSub nte @
Xt -kt = -l
>
XY =64 = ~1aAX

Page G of D S




Year 12 Trial Examination Extension 2 Mathematics 2015

Comments

Suggested Solutions
Question@
by ! !
¢ fo’“ﬁﬂ - Ax_, L dx
X+ X 24 | xl.l,l
o @)
r m()(ZJrD]l + 'LCH’;'?C]'
0 —~0
= lng2) - In()) + tan'1=0
=[In 2 +1T
4
) N 4 = _é__ .._.é_
© () pree %t e
4 = Ao+ B2
for x=-2
4 = 6(4.) — lB:\i
For x = 2
4 = A(4) — A=
(it) ( 4+ o = l 1 dx
4-x? 2-x " arx

== N (2-X) +n 20+

- {,Lml%\ +Zl

e

&)

2]

Page Sof QS
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Comments

= 2
= _Z—U‘l]
o, |

:éiw;*q

= l4la -3

let 0= 1+2N8
clu 2o de

[3)

Page 6 of 15




Year 12 Trial Examination

Extension 2 Mathematics 2015

(by

Suggested Solutions Comments
Question‘
@) p(xy= Xt +ax®-Tx" -20x —1&

Px)= 4+ 6x*- 14 - 20 .

P'(-2)=0 P(-2)=0 @Fmqu

C Dooble root 1S X . doc)bli:;ogt

Oet) = X* +4axt4
(D Long

X -2Ax =3
X4+ Axra) et 2% =T ™~ 202712
XA 44> +4x?
S~ 1 -20% 12
2 - 3x* - 3x
-3 - 12x -1
-3 1A -1

PO = (X+2) (X =3)(x+1)

IX,: —&)———2)3}-—3
= . 2
M R
a* b2
1’.1 4 mX'i’Cz: '
a* B2

- 2

bEx> 4 Gty + 2o medcrac” =G b?
2

(b* +a*m*)x* + 0% m cxere’c - arbt=o

For A =p

@ Fuval msj

AT T O

GOVU vedendt

other roots,

E}

toselve

O a=o
or @cvuf\;alea
@ A L@ ebraly
W\Qf\a‘PO(Q}d‘G’
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Year 12 Trial Examination

Suggested Solutions

Extension 2 Mathematics 2015

Comments

Queston(12)
4a*mc ’4((+
4&\/46, - 4a*bc
- 4cP bc? + 4cr b? +404m b*
+ a*m?* =0
2= brtarm?
as required

~c? + b?

24 (a2l dH (S +ib) =0
|4+

©)
sobm 2=
(I+0)> + (a+a L) +E+ib) =0
Wac—f tat+al +al-2 +5+ib=0
a+3 fat+ar+aaL +br =0
Equate recd « magmory ports
a3 =0
Joa="3
4+ ta+b=0
4-3+b=0

mM'c* +4cttmb o

() ceroner

4]

(Hsobbing
v to Qayuabf%
() coreect
expanSt‘&h
(O Eeoetma
recd [/

tmagwr\artj
ports

B

Page 8 of ;ZS
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Year 12 Trial Examination

Extension 2 Mathematics 2015

Suggested Solutions Comments
Question@
@) @) xy=c?
y= crx!
fja -2 2
_. m,r = "Cz
c*t* @(Orrec)}
- gracient
L W {Hh Comrect
,t’). u)OMvnﬂ
Ly -C 2=1 (x-c4) Co rroct
(j t t?, ( %@iaﬁm
1:13—-(%: ~ X+ ot .
\x +try = &dj (2]
iy at A y=o
_ A= )] O A=(2c40)
W= Ak -, A @d,O) o B:[O,LC>
ot B X =0 c
{;7—3 = 2ck
jeae e-020)| | )
- A- ;LLx Aok x ¢
whieh /8 o constant .
Pageq of QS-
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Suggested Solutions Comments
Question@ -E
@ In- f on v Ay
(6]
M Thd T =
N- |
& g
2
S’ lan ' x dy = { tanirdan “xdx
O (6]
£ @(o reck
o~ nN="2 orreC
= { (secx-1) tan™ " x dx Seh teocie
O I - fo correct
4 4’— - d answer
N~ ‘ ,
I~ g secte ton *xdx - { ton X aX
¢ D @ correck
| - - i tegrobon
-I - n— 2 _ T U "C“}L (u’:‘:.mﬂ Poﬁs)
N U Cdun la-g du=selxdx |
O
\ T @Cor-rec;f
Iﬂ. = i Un-j - -hTx mom‘po\ahc
n—| —° leccl ing ko
answer
In = ' — O '— Iﬁ‘l
Nn—\
o InT In,l = 1
n—|
3
s reovurred D
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Suggested Solutions Comments
Question@ﬂ %_—
(it 4 0.
tan® x dxe } toen™ A Y L | eorect sobo
A ZS mto Jorola
_ [ I ~o]
= L4+
T,= L -1 ) (Deorrock
S vse of
| = \ focmola or
T, and or
= | _ _— Io o
- g
QNSpver
I, = ﬁ'— -:% \ 2]

b) Placoss, bsine)

U) 2_7C' ¥ 8_3 CZl_LA
> hz dx
AY oy

b dx

dy

dx

My

]

"

X/‘L

() Correck

gra.cl Ot
wi+h

wWor Km.f)
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Suggested Solutions
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Comments

Question@

" y=bine = - bcose (x - acose)

asmMn e

OSm@S - absnmro = —besec rabloSr Ocomect

OS'OQES + boSe X = ab

SINBY + EHOX = l
b

A

as l‘QDl/Uf(‘QOL

i d = lo%@ﬂl

CD§@+ SN0
> b2

= l
\/ B COST®+QrSNTO
abo

= a,b
\/ b*ces’e {a?an'©

Sinee OSSMBE |
O (59 L)

b>ces’s +azein'e < a*+ b2
o

b1®51@+a75.n‘@> o> +b~

b b
Vbteste +QZmio < Jartbhz

MCen old e

to get
G, e d
ecvuaho N

(2]

@ Corpeck

e x presSIO N
for L
oistenc e

@ Realisin 3
$0 OSSN
Of ces6¢!

(D Retc g

+he above
+0 Come up

Mes, va l l-S

[3)

Page |2 of QS

w i+ o@“l/u el

as ﬂﬁqv,o eo)
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Suggested Solutions Comments
Questio‘
© () A= K r*
o
- 2
= T?, (9-3x) - (1-37]
B 2.
. 3 @Cornod‘
=0 A-3X-XT+bX r
oL “;‘2( 2 %;l
= [T .~ v2]% (D Correckt
P z 3¢ Xl © X Presdiom
4 for Aor
-~ o~ Correck
.é_T [ (D~ _DQJ © % préSeIon
wi 'H3
at x= @) M cor rReck
C.
A = £ q*(3-a)*
8
as reqorred . 2)
.. 3
) v= [ T/qa%-6a° + q4)d
[ 8(610 6a +Ol> q 0 correct
0 m&egral
2 4 5 2 POT‘ V
o | 3a°- 3ag* ra l
g j S 0 @ correch
‘ teg roiNor
:L\_ :b_\]
g Lo Decorect
Sdb. and
,V: Blv 03\ ansvier
30
El|

Page | 3 of LS
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Year 12 Trial Examination Extension 2 Mathematics 2015
Suggested Solutions Comments
Question
@) z
j | dx t=tanx
L
oo X = ton't
—\
l x = 2Ataent
- | 2 a4 Ax= 1;** =0 corecs
| + l_‘tz [+t2 L
2

sub Pordx
Or COsX

~-() Correct
Solby incloal &3

[yre 145

= 0 Correct
NL&c@r&ifOn
on d ansaer

13

O Prove

rrye for
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Suggested Solutions Comments
Questioqt)
Assome troe for W\J‘Gﬁers op to Nn=K
U < (j__ k O Asumptien
4 pr-(orred(j
Prove troe for n=k+ | Steled o
RTp sStep -
K+ |
RT&R UK-(—( <<l§
. i @Se%op
Now  Ug+i = UK + Uk—l of nroof -
| . K—1
£ (13 + (]_> Slep which
+ F coold tend
- _'7_>K 9 € 4 Lo correck
| (4— 4(2) X 7 Solohon
~[IN\5/ 1 &
(! F4) 0O Cocrect

@) (&

K

{(3) (%)

(DT

OUket < /\FY)
K+ <?>

S Troe bg mdoction

MCiN Po\ c hen)

and answer
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Suggested Solutions

Comments
Question@
@) 4 A Cxif")
CO-'BL/IW’“)
‘ @correa\
: setopofl
(-0)" 4 Ly=1)" = L [ o) + @j-ﬂj cqomatent
+ () corced
2 olgebreni C
2 \; = | z _ 3
o R RIS I LTS I DS
T A N SR ore
j o (j % @zn&ué.r‘
. - mclvalng
4x* + 3 ﬂ I, desc crption
’ X—__l - (:f =1y,
1
12 & < E
ell(pge :
@) ai+btc= CI=aD (1= b) (1-O) > &b .
a=l-b-c
b= I-a-c O A+iempt
c=1l-a-b which coold
| | lecdl +
LHS=(1 =1 +bt0) (-1 tatO) (11 ta+by | 50 = °
= (btc) (atd) (a+b) btC> 2lec ‘
; @aiﬁgbracc
a+CZ ) Iac
b2 L{bc x 2 [ac 2jab ce bz 2 Gb, MGD ipot hor
and conswer
= 3 Jarbrc?
= Babe 2]
as Peﬁurred‘ Pagelb of 2S
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Suggested Solutions Comments
Question@
©) TIn = fe"‘ cos X AN .
Ih = - e‘x’ ceoe — —et)(GSmI} ebd =) Coreck
vse of
- _
= -ecosx - (e Xsnx dx indegrevvon
by parts
~)X -~ o~y -x
ITh =-& (5% - [‘C)CS!YBX“ [-e COSXR
J" @S&‘ﬁr\d
In = “éXCOSx + éjcg\r\ Y — 1 +C cablemqyr,@f
" & l\n}e@faﬂer\
~X = o) s
AT -€ (cosx t&e "Snx +C Jd P

—

S‘X(Sm)c -cos5x) t+C

~
S

STh= LeX(Snx- Cosx) +C

A
as ftiovu i red,

ac G’To varieat

O Agebraic
M ipol e lion
ancl answer

2]

-

Page)7 of D-S




Year 12 Trial Examination

Extension 2 Mathematics 2015

- Suggested Solutions Comments
Question@
@ F\\’\dt;’\,g
| eqoel L

G) n As cOP and PDA
LCDP:A POA (commion L)
[ PA D= LARP éa&s%mem’r +heoem)
L AQP =2 cPb(atlL's AQ/ PB)
S L PAD= L CPD( both =LAOP)
ACDP ) A POA (AAA)

@) po - co

AD PD
SPDY = ADxXxeCD
as raq/ufred

aiv Cé>(3>L: AD X CD (Properiy of tangend
| | G Secanty)
S (B = (p D)* = both= ADXCD

~BbD = PO
SO AD bisects P®

O I &jpunaleat
it wosons

@ Finct tng
Aad angle
w i+ eaons]
or é?ctvumcuen}

2)

[

Datienpt o
LSe correct
+Hheoer

® egaing
BDr - PD*

2

Page| 8 of 2S5




Year 12 Trial Examination

Extension 2 Mathematics 2015

33
= 3 Xb
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as nSq/un\red

(1) Plexacty | @mphy) =

Suggested Solutions Comments
QuestioqES)
SN

Q) PCQXC}C;H\cj i@/ﬂp'l‘5> = 3C2 x 3! O Numerate-
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PN o s eror
M both,

@ cocrect
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Suggested Solutions Comments
Question@
©) y=3L"- x>
= x*(3- ')c)
/I '
A7 = AXFT XX
' @Cor(@d
heighd or
- adius or
= 37 2 23) [y=3xr-x3 ra
A=Ay (3)[' X > (Z' Cq,0 wvaolent
) Correct

AN T Qmx (3x-x3) Ax
3

V=2 lim €, 343 - x* Ax
A rle) O

.3
=T [5_&4 - LSJ
4 S O
:olrr[&f‘é]
20 |
L4377 U=

for A or
coreeck Set
Up foc V
QrOm Pr@\nﬁ
AN \PPS

@ Corre ¢
M;’reﬁrcwon
Gna anSwer

3
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Question@
@) Y A4 5:“3
{O
VY
ah ﬁ[&lg rl.] 0 correct
vse o
- [ lely ‘QO~3D1_] wa_she;;
meth
A /T[iOO"' \oo+103 ~3°—]
- e (D Comect
'TY[_JOS—S j Expression
= ' — - 2 for Aor
Ao = ﬁpﬂ(@ax—ml) (6x—x?) J NSV
2
—‘—ﬂ[l.lo x - 20X* = 36X +ax - xﬂ
Dcomeck
=n[iox-56X* +R2x x| mdegration
of appropmia
Avzn [lac)xzjsb'x + T —XF] A o
VS ol $,120x-56 +2X X AY and cnswer
AX>0 O
V= rv5 265 ~S 63 L12x’ - xFadX
b
’/T[é)OK Sé_ls + x4 _‘I:bj
3 S Jo @
=7V [2304
. S
V= 23040 ?
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