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QUESTION 1; (USE A SEPARATE ANSWER BOOKLET)

MARKS

(a) Find:

x*+2x+5
(b)  Evaluate, using integration by parts, j xcosxdx. 2
RS P AR ,
‘ ) ;,.: o = '
(c)  Evaluate, using partial fractions, I—i——— 3
g X2 ‘

o 1_
(d)  Theintegral I, is defined by I, = [x"e™ dx .
0

() Show that I, =nl,_ —e". — L 2.

()  Hence, show that I; =6-16¢™". USRS 3
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QUESTION 2: (USE A SEPARATE ANSWER BOOKLET)

, MARKS
@  Given z =6 -2, find:
[CI | | 1
(i) .Iellz|;. R ) | o 1
i) g 2
(iﬁa) z* in the formx +iy. | - | 2
(b)  The equations |z —8 - 6i] = 2410 and argz = tan™' 2 both represent
loci on the Argand plane.
€) | Write down the Cartesian equatlons of the loci, and hence show that the v3

points of intersection of the Toci are 2+ 4i and 6 + 12i.

’(i,i:) Sketch both loci on the same dlagram, showmg their pomts of intersection. = 2
‘ (You need not show the intercepts with the axes.)

(c) - T(z),c

AVDY Re(
721

" The dlagram above shows the fixed points 4, B and C in the Argand plane, where
AB BC, AABC = -5 and 4, Band C are in antlclockmse order The pomt A

represents the complex number zl =2 and the pomt B represents the complex
number zz =3++51. ’

“ @) 1nd the complex number z, represented by the pom;t C 2

(i) Dis the pomt on the Argand plane such that ABCD is a square o 2

"Find the complex number z, represented by D. ”ﬁ t
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QUESTION 3: (USE A SEPARATE ANSWER BOOKLET)

@@ @) Show that the equation of the tangent to the hyperbola x_2 -
a

xsecd ytanf _

2

at the point P(asecd, btan@)is

(ii) Show that the equation of the normal at P is

@ The line through P parallel to the y — axis meets the asymptote

y—P—x at Q.

What sort of Quédrilaterai is RQPG? "

(5)  The tangents at two points P(x,, y;)and O(x,, y,)on the ellipse %‘g+——=1 W @

 intersect at T(x,, ¥y) -

b

secd tan@

The tangent at P meets the same asymptote at R. The normal at
the x — axis at G. Prove that ZRQG is a right angle

2
¥ <1
bt

%\

'm 1 \’\‘5
f\,\\’ b\

V’TT'O\. vlﬁy/& q‘77
Y q;bc\ ve ‘Zc/b
9 ‘ Gf

W V‘\@M e

mﬂ‘% 7 ,d/ﬁ

9

(i)  Show that the equation of the chord of contact PQ is 361—% +

(You may assume that the tangent at P has equ‘ation—lx% +

and similarly for Q)

@) If the chord PQ touches the 01rcle X+ y = 9 then by con51der1ng the 4 §5 ,,_ 53
’ distance of the chord from the origin, or otherwise, show that the point 6 7
T(xo, yo) satisfies 557_3‘ =1. \f’z o (/bw ~N 5
' | / , \,Q:' NV
':; — : ; ./a/t ‘
Give cal description of the locus of T \/(J\\g/ ‘ . 1q 7’2
\ M N ) 4 ,y,b
| \ ~ | R -4 ,55‘\@—3 _ SYple
By e e
¥ - L o A
_——_’7 (n- |~ o
DR : R ) TN
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QUESTION 4: (USE A SEPARATE ANSWER BOOKLET)

MARKS

(a) ) Let P(x)be a polynomial of degree 4 with a zero of multiplicity 3. 2
Show that P’(x) has a zero of multiplicity 2.
(i)  Hence, or otherwise, find all zeros of P(x)=8x* -25x* +27x* ~11x+1, 2
' given that it has a zero of multiplicity 3. L ]/
1%
(iii)  Sketch y =8x*—25x*+27x’ —11x+1, clearly showing the intercepts 1
on the coordinate axes. You do not need to give the coordinates of
turning points or points of inflection.
_ N
o
Nl
| o B S A
(b)) (@) Show that the general solution of the equation cos56 = -1 ¥ 2
is given by V
0= (2n+1)1;-, n=0,£1£2,....
Hence, solve the equation cos 50 =-1 ,for 0<0<2x.
(i)  Use De Moirve’s Theorem to show that 3
c0s 56 =16cos’ § ~20cos’ 6 +5cos 6.
(iii)  Find the exact trigonorﬁétﬁc toots of the equation o o 2
16x° —20x* +5x+1=0
(iv)  Hence, find the exact values of cos~7si+ cos%ﬂ— and cos %x cos-35£ 3

and factorise 16x° —20x> + 5x +1= Qinto irreducible factors over the
rational numbers.
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QUESTION §: (USE A SEPARATE ANSWER BOOKLET) -~

MARKS

2x
+x?

(a)  Inthe diagram below, the curve y = 7 is skétchedt

Ahy

(i)  Find the coordinates of the turning points 4 and B. 2

N P & ’
% Find the coordinates of tk;c (in,ﬂ:,ection points X\and‘& ' A 3

(b) Draw sepafate sketches of:

o
(1 =t 1
® y 1+x°
/‘6“’ ) 1+ <
- 2
4 2x
coe 2 | 2x
iii = 2
@y 1+x°
(iv) y=log.,( 2"2] 2
1+x

QUESTION 5 CONTINUES ON THE NEXT PAGE ....
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QUESTION4: (USEA SEPARATE ANSWER BOOKLET) .

MARKS
@ @) Let P(x)be a polynomial of degree 4 with a zero of multlphclty 3. 2
: Show that P’(x) has a zero of multiplicity 2.
(i)  Hence, 6r otherwise, find all zeros of P(x) = 8x* -25x’ + 27x* —11x+1, 2
~ given that it has a zero of multiplicity 3. & } ]/
(iii) Sketch y=8x*—25x* +27x* ~11x+1, clearly showing the intercepts 1
on the coordinate axes. You do not need to give the coordinates of
turning points or points of inflection. ,
| N
W
(@
N A
® @) Show that the general solution of the equation cos 50=-1 o 2
is given by ; ’
6= (2n+1)-’55, n=0,£1,2,... .
Hence, solve the equation cos56 =-1, for 0<0<2x.
(ii)  Use De Moirve’s Theorem to show that 3
cos50 = 16(;055 6 -20cos’ 8+5cos8.
(iii)  Find the exact t:igdnoﬁiétfidroot’s of the equation - 2
16x° —=20x +5x+1=0
(iv)  Hence, find the exact values of cos 1;— +cos 3—575- and cos % X COS _Z%r_ 3

and factorise 16x° —20x* +5x+1= 0 into irreducible factors over the
rational numbers. ‘
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() i) Show that the equation kx’ + (k —2)x = 0.can be written in the form
- 2x
1+x?

=kx.

(i)  Using a graphical approach based on the curve y = ] ix 5 » or otherwise,
x

" find the real values of k for which the equation &x* +(k — 2)x = Qhas.
- exactly one real root. |

i~ -
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QUESTION 6: (USE A SEPARATE AN‘SWER BOOKLET) . » J)'L : v -
- -
V‘\’¢ & > w MARKS

(@ A Mini-League football has a volume the same as the volume generated 3
2 2

by rotating the region inside the ellipse- 32%)— + -i—)-— =1 about the x-axis.

‘ m>» 4@ ).»L‘Q"' ‘ﬂ&
Find the volume of this football. ] ; \ /Qﬁ% o
s Y A

P

{2
(b)  The area bounded by the curve y =2x- x? and the x-axis is rotated throughZ % 1 f "

180° about the line x=1. 4]
O

/f

@) Show that the volume, AV , of a representative horizontal slice of 2
‘width Ay is given by

AV = z(x-1)* Ay

(ii)  Hence show that the volume of the solid of revolution is given by 2

1
V=li -
lim ;rr(l y)hy

(ili)  Hence, find the volume of the solid of revolution 2

QUESTION 6 CONTINUES ON THE NEXT PAGE ....
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()  The region shown below, bounded by the curve y= -—ZXE , the x-axis and
. : X .

| the line x = 2, is rotated about the line x =4.

A H
y :
x’ B
Y= .
X"+ 1\ !
e —
0 2 4 X
Ax '
(@ Using the method of cyhndncal shells, show that the volume AV ofa 3
Shell distant x from the origin and with thickness Ax ‘is given by
AV = 27t(4 =-x)(1-——=)Ax
1+x
(i)  Hence, find the volume of the SOlld ) 3

9/4 LQ 7L>U
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QUESTION 7: (USE A SEPARATE ANSWER BOOKLET)

MARKS

(a)
In the diagram above, 4B = AD = AX and XP L DC .
@) Provethat ZDBX =90° . 2

(i)  Hence, or otherwise, prove that AB = AP. 3

(b) | (i)  Show'that'a’ +b* >2ab, whel;z a and b are distinct positive real numbers. 1

(i) Hence show that @’ +b* +c } ab+bc+ca, where a, b and ¢ are distinct 2
ositive real numbers. ’ .
P © waht L GL}' B&(

7 . nre A ) W4
iii) ] Hence, or otherwise, prove that T ' 2
) R L g ot 1" 7
- >abc, W) o W
atb+c vy X
where a, b and ¢ are distinct positive real numbers. o?* _
(¢)  Asequence, T,,issuchthat T, =3, T, =5 and T,,, =4T,,, —3T,. 5

Prove by mathematical induction thatT, =3"" +2.,
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QUESTION 8: (USE A SEPARATE ANSWER BOOKLET)

MARKS
. . 2n ﬂ ] ‘. : S
@ @) Showthat | Z=2Vnlv2-1). | | 2
il o
(ii) AY
oLl
Jx
\‘ &

1 \\ér

s 1
B e B
L >
0 n n+l n+2 2n-1 '2n } x

In the diagram above, the graphof y = 7_—— has been drawn, and n upper

and lower rectangles have been constructed between x = n and x=2n,
-each of width 1 unit. : :

Let S, = ! + ! + ! +--~+—1—

" Jn+l JYn+2 Jn+3 an
(a) By considering the sums of areas of upper and lower rectangles, 4
' show that:
1-42 ‘
2nlV2 -1)+ <8, <2vnlV2 -1
(71252 s, <2
(8) Hence find, correct to four decimal places, 1

1 1 1 1

: + + R
VioF el V10042 V10°+3 V2x10°®

QUESTION 8 CONTINUES ON THE NEXT PAGE ...
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[

(b)

In the diagram, G is a circle with exterior point 7. From T, tangents are
drawn to the points 4 and B on G and a line TC is drawn, meeting the circle

at C. The point D is the point on G such that BD is parallel to TC. The line
TC cuts the line AB at F and the line AD at E.

Copy or trace the dlagram

)] Prove that ATFA is similar to ATAE . 3
(ii) Deduce that TE TF TB’ 0 | | 2
(iii) Show that AEBT is smular to ABF T. . | B : 2
(iv) Prove that ADEB isisosceles. } B - 1
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STANDARD INTEGRALS

Ix"dx= ™ +C, n#E-1; x#0,ifn <0

n+l

j-l- dc=Inx+C, x>0
X

e"xdx=le‘”‘+C, a#0
4 .

_ -
Icosaxdx=-—smax+C,‘ a# 0
a

. 1
sinaxdx=-—cosax+C, a#0
a _

1
sec’axdc =—tanax +C, a# 0
a

1
J.secaxtanaxdx=—secax+C, az0
a

L de—lt —+C, az0
+x a

L
1 .1 X
I—T—2dx=sm'—+c, a>0, —-a<x<a
a —-x a :

IJ——— ln(x+w/$c -a )+C,x>a}0'

IJ—————~ ln(x+\/x +a ) C

NOTE : Inx=1log,x, x>0
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: Year 12 Mathematics Extension 2 ‘Trial BSC Examination 2005
Question No. 1 Solutions and Marking Guidclines -
Outcomes comics Addressed I-M
E8  Applics further techniques of integration, 8 partial fr gration by parts and
recurrence formulae, ® problems
Qutoome | Solutions Marking Guidclines
. 1
B8 L - )
(@) (i) len.rdx letw=inx Correct solution ...............2
'nmi":l- ~dy = xdy Appropriate substitution done
x correcdy ........... SR |
Henoe, |- d = j— =lu+c=Inflnx)+ x
i =l x)ic Correct modified primitive or
: equivalent merit but fails to get
E8(a) i) jf+2x+5 Cotrect solution .............. 3
[__( x+2)-1) l Decomposes correcily into two
24+2x45 kmumlmeguls,bmfmlsw
_ 1}! 2x42 —I . obtain correct answer ......... 2
4245 ‘3‘23‘*‘5 Pantially decomposes into one or
i + 2+ 5~ — 2 two known integrals and fails to
ik 9 j‘(x+[)2+4 obtain correct answer ........
=4z +2:+5)—-}mn"[x7+,)+c
H &
E8 (b) }xoosxdx Lot w=x o s Correct solution 2
o
ﬂ=1 y=sinx Reasonable attempt to use the
& methodof IBP ............... 1
H 4
Henoe, ixcosxdu fxsina]! —]sinxd:
» .
“2-fom
x
3 -1
Year 12 Math Extension 2 ] TRIALE 2005
| Question No. 2 Solutions and Marking Guidelines |
Outcomes Addressed in this Question
E3  uses the relationship b Ipet: and g e nprescnmxons of complex numbers
Outcome Salutions Marking Guidclines
E3 (@)) Re(z1 )= Re(\/a— \/il)’
= l{e(ﬁ -43i- 2) 1 mark : correct answer
=4
E3 (a) 7 =3
X H:\/—*/—a +V2 1L mark : correct answer
=22
E3 (aXiii) mna = g = 1
6 V3 2 marks : correct answer
.4
=% 1 mark : substuntially correct
e (basically, correct method with
S0 Argr=-—— incorrect values)
E3 (a)iv) Fom (@), 2% =4-443i, 2 mapks : correct answer
So 2 = - i} .
- Lmark : substantially correct
= 16(1 -3 2~/3i) (basically, correct method with
- _32(| . ﬁi) incorrect values)
E3 (h)) | argz=tan™'2 hecomes y =2x, (x= 0) 3 marks : comect solution
and |2 ~8~6/ = 2/10 becomes (x- 8)° + (y~ 6 = 40. | (NB: must solve simultaneously
to show these are the only points
Points of intersection occur when of intersection)
9 ) ? -
(=8 +(2x-6] =40 2 marks : substantially correct
x* ~16x 4+ 64 +4x° - 24x + 36 = 40
2_ - 1 mark : demonstrating some
= s 40x+60=0 knowledge of the cartesian
x*-~8x+12=0 equations
(x~6fx-2)=0
x=6or2
- Pointsof intersection are
=6+12% and z=244i

ER (c) Correet solution ............. 3
) Applies method of partial
} LI ] "(_1__ _l_) & fractions correctly, but fails to
Tx(x+2)  2l{\x x+2 get the correct answer ....... 2
L [Inx~In(x+ Z)f Reasonahle attempt to use the
2 ' method of partial fractions
—lln[§ -ln(l) ...... 1
2 5 3
2l ,,,(2]
2 \5
: .,k " av_ . .
E8(@) | 1, = Ix e’dx Let wu=x ;;:c Correet solution ............. 2
du ™ pmee™ Reasonable attempt to use the
dx method of IBP ............... 1
1
Hence, 1, = [—e“x" ]:’ - !—-e"‘nx"'a&:
[
=—e"+nl
=nl, ¢
QED
E8 (d) (ii) | Using the recurrence relation, Correct solution ............. 3
I, =31 ~¢? ’ )
, Applies recurrence relation
h=2h-¢ correctly, but fails to get the
L=1-¢"' COPFECt ANSWET ...ooonverennas 2
1
Also, ], = Ie”& = [_.;"‘]:' =gt 4] Reusonable attempt to use the
I recurrence relation ......... 1
Hence, L=—e'41-e" =1-2¢"
=2(1-2¢")-e" =2-5¢"
1,=3(2-5¢")-e" =6-16e”
QED
Year 12 Math Extension 2 “TRIAL Examination 2005
‘Question No. 2 Solutiony and Marking Guidclings
Qutcome Kolutions: -
E3 (b)) argz=tan™' 2
=S 2 marks : correct solution
(NB : must show points of
Je~8-64= 28 intersection, and open circle on
y=2x alorigin)
1 mark : substantially correct
]’ Re(z)
E3 (o)) Lm
D
R:(z)
2 marks : correct answer
! 1 mark : substantially correct
OC =0A+ AB + BC (basically, correet method with
i t vall
e 5o 5) et s
=3-5+ (1 +45 )l
E3 (i 0D =04+ 4D 2marks : correct answer
=0A4+BC
)} 3 1 mark : substantially correct
=24if1+45) (basically, correct method with
z,=2-5+i incorrect values)




Vw 12

Mathematies Extension 2

| Question No. 3

Solutions and Marking Guideli

| TRIAL Examination 2005
1=

Outcomes Addressod in this Question

3 wses the relationship botween algebraic and geometric representations of complex numbers and of conie seetions
k4 ses efficiont techniques for the aigobraic manipulation required in dealing with questions such as those involving

Duestion 3

continued

E3 (a)(iv)

o m. = L hsecf—0
T a® +b” pecd
asecd -
a
= ﬂb =
“a-l b} b
niow, uwxmw=£x~£=—l
a b
L LPOR = K

RQPG is a cyclic quadrilateral with RG as diameter,
since R( subtends right angles at P and 0.

1 _mark : for stating cyclic
quadrilateral.

conlc sections and polynomials
Outcome | Selutions Marking Guidclines
B |- M 2 marks : correct solution
dy G de
bsec’ 8 1 mark : susbstantially correct,
Ty Ty including correct expression for
bseed 3
atan8
. Equation of tangent at
Plasecd,bund) is
bsec@
~btan@ = -
py~btang aumO(I asech)
QM_W.w:M-.m’ ']
a
o Xsecd  ytund
a b
E4 (a)(ii) | Equation of normal is 2 marks : correct solution
y—-blnnoa-am‘o(x—nsece) b
becd xby nd 3 mark : susbstantially correct,
by @ o ”'> tan including carrect expressions
tand secd subbed into point-gradient
a_ W e formula.
sec@  tan
E4 (u){ii) | Equation of asymptote given is y = Ex(a,b >0) 2 marks : correct solution
a 3 marks:
ie Mgy = Ll 2 marks : sushstantially correct,
a including correct expression for
. point G, and correctly finding
AtQ.x=asech one gradient.
s0 —!'-x = f—ama = hsec
Y 2 a - 1 mark : partially correct,
ieQis (asec,b secd) including correct expression for
point G, or correctly finding one
Normal crosses x-axis at y = 0, so gradient.
e b0
povr + o a'+b
!a‘ i b keca
x=
a
ieGin( P+b? ’,o]
a
Year 12 Muthematics Extension 2 Trial HSC Examinntion 2005
Question No. 4 Solutions and Marking Guidelines

| Outcome

E4  uses efficient J
such as thuse involving conic sections and polynomials

Qutcomes Addressed in this Question
hniques for the alpebrai ipulati i

d in dealing with questions

Solutions

Marking Guidelines

E4(a) ()

B4 (a) (ii)

E8(a) (iii)

For P(x)t have a zero with multiplicity of 3, we can
write P(x)as P(x)=(x-a) O(x) where((a) 20.
Diflcrentiating P(x) gives
P(x)=(x-a) @)+ Hx-a) Q)

=(r-a) [x-a) ()4 30(x)

=(x-a)*R(x)
where R(a)=0.
So P(x)has a zero of multiplicity 2.

Let P(x)=8x"-25x"+27x*~11x+1 andlet x=a be
the aero of multiplicity 3.
Differentiating
P(x)=32x" - 75x* + S4x 11
P'(x)=96x" ~150x + 54
=6(16x* ~25x+9)
=6(x-1)(16x-9)
So the zeros of P(x)arex=1andx =i% .
Testing x =1, P(I)=0and P'(0)=0, so
P)=(x~170(x).
Let x = 8 be the other zero.
atara+fi= %

25- 25 1
=52l 323
B r @ 3

So, the zeros of P(x)=8x* -25x"+27x* ~11x +1 are

o
=11t
¥ g

Correct solution ............. 2
Substantially cosrect solution

............. 1
Correct solution .............2

Substantially correct solution

Correet solution ............. 1

E4 (b))
4\ 3
N N o XX )
A‘Equauon of tangent at P is Tb_l+% 1. 2 marks : correct solution
Similarly, equation of tangent at Q0 is %-f—‘%—t =1. 1_mark : substantially correct
Now, T(x,,y,) satisfies both these equations.
LS5 YA g oang FeX | Yada g
16 9 16 9
Ie both P dnd Q satisfy i“f»,l’ga =1, and so this is the
equation of the chord of contact.
E4 (b)) | If PQ touches x +y* =9, then the distance of PQ from
(.0' D3, P A marks : correct solution
N 3 marks : substantially correct —
. Il_; x o*y—;* 0= l| must include correct radius of
= = =3 circle, and correctly using
ﬁ) +(.V_u] perpendicular di s
16 9
1 2 marks : partially correct —
i =3 must include correct radius of
F.G ;';— circle, or ct:rrc::}ly using
e o
ie 256 8 9 1 mavk : basic method is correct
9% v
+=t=]
56 9
E3 (b)(isi) | The locus of T'is an ellipse, centred at the origin. 1 mark : stating cllipse
>
B4 (b)) | cos56=~1 -Correct solwtion ............ 2
L50=2nm+m=2n+)x forn=0,41,42, ... !
nw+x = (Qn+ T forn =0, 2 Determination of peneral
. .‘.0=(2n+l)—’55 forn=0,£142,... :;ﬂnlimunly ............... 1
R
For0<8s2x, Particular solution only
n3x Iz Y7
0=%,F x 12
55 5°5
E4 (b) (ii) | Using the binomial expansion, Correct solution .. .3
. ¢
Re [(ws O +isin6) } Determination of
= cos* 0 +10cos* §(isin6)’ +ScosO(ixinB)’ Re {(wsﬂ +isin 9)’} in terms of
= cos® @ ~10cos’ Bsin’ &+ Scosfsin® @ c0s8 only ....onrevenienn 2
=05’ 8 -10cas’ (1~ cos 8) + 5cos (1~ cos’ 0)2 Determination of
=16cos® §~20cos’ 8+ Scos Re{(cosﬂﬂsinﬂ)"}in terms of
Using De Moivre's Theorem :Rs @ and sin@ ............. 1
(cos@+ising)’ =cos56+isin 50 Correct use of De Moivre’s
Hence, cos$6=16cos® @~ 20c0s* @+ Scosf Theorem ......cooevurerinren, 1
FA(b) (iii) | In the given eduation et x = cos@ . The equation Correct solution ............. 2
hecomes16¢c0s® @ - 20c0s’ -+ 5cos6+1=0. Thiscan | . .
be written ascos 50 +1= 0, Substantially correct solution
neosS@=-1. . | e
&3 Iz on
57555
’ 7 3 Ll
50X = 008, CO8—, COS 7, COP— , COS —
5 5 5 5
x=cosZ,cos2Z, -1 ws(—3—) ms(— —)
e 50k 5 ) 5
x-éeds”‘;x‘a&!- cos3” ws3—” ~1
5 » OO, 08T, cos -,
4(b) (iv) | Suln of roots = 0 Correct solution ............. 3
2 c:us-’s£ w;osl;{ -1=0 Correct values for
- n 3
.4 3z 1 o8 _i—+ cos = and
LGOS = + 00§ m = E B
5 5 2 ” 3 ! )
5 — X COS — e 2
oo = x 008 === only
OR
Reasonable attempt at
factorisation hased upon values

of c:os-’!«umﬂs—"r and
5 5

ws—’-r—xcmg-’—t- 2
FROTT )




_.__Year 12 Mathematics Extousios 2 ‘Trial BSC Examination 2008
Q!uﬂun Nodl__  Solstiousand Marking Guidclises -
OlteonuAMnned I!_M-
¥R Applics further fochni gration, g partial fi aration by parts and
mmmhmulu,mﬂﬂ;-_ns
| Outeome Solutions Marking Guidelines |
Bw6 | [ - )
@@ ]xmdx Letw=Inx Corvect solution ... .2
Toea # o1 dem s Appropriste substitution done
1 du OR
*f“‘“f;,",;;*ﬁ‘; =hutc=infax)+c Corroct modificd primitive or
equivalent merit but fails to get
E8(a) (i) j_‘;_'_._,“s Cotrect solution ............... 3
.‘[_( x+2)~-1) l ‘Decomposes correcily into two
242345 bommwgﬂgbmfmlsw
2542 dx obtain correct answer ... ..... 2
Hx P+ 2045 Ix’+21—+§ Pantially decomposes into one o
=.§.w‘=+h+5)_j‘___d‘ . mo_kmvminﬁeglﬂsmdﬁilsm
(x+17 +4 obtain correct answer ........ 1
= $in(x* +2:+5)—-}mn"(%’-)+c
f &
EE () Ixoosxdx let  w=x Pkl Cotroct solution ... 2
:
ﬂ=1 y=sinx Rmumemplmuseﬂxe
ixeosxdx:[xmxﬁ ] i xdy
- Ll
. i
=5 leoss];
x
2 -1
Year 12 Mathematics Extension 2 [ TRIAL Examination 2005
Question No. 2 Solutions and Marking Guidelines ]
Outcomes Addressed in this Question
E3.  uses the relationship b Igebruic and g ic reproser of compl b
| Outcome Suolutions Marking Guidelines
EX (u)i) Re(z' )= Re(\/g—- \/il)l
= Re(ﬁ -43i- 2) 1 mark : correct answer
=4
EX. (a)(ii) a3
[d=VV6 ++2 Lmark : correct answer
=22
B wen|  wna=Y2.]
7; 3 2 marks : correct answer
"
a= s 1 mark : substantially correct
s (basically, correct method with
S0 argr=-—— incorrect values)
E3 (a)(iv) From (), 3%=4-4J3i. 2 marks : correct answer
So z* =l -3
o 2* -5 1 manrk : substntialy commect
= 16(1 -3- 2~/§i) (basically, correct method with
- _32(1 . Jg,) incorrect valves)
E3S (b)) | ez =1an"'2 becomes y = 2x, (x = 0) 2 marks : comect solution
and Jz -8~ 6] = 2J10 becomes (x- 8) + (y—6)* = 40. | (NB:must solve simultaneously
to show these are the anly points
Points of intersection occur when of intersection)
v ? ' =
(x~8) +(2x-6] =40 2 marks : substantially correct
x¥ ~16x+ 64 +4x" - 24x 4 36 = 40
Sx2o - 1 wmark : demonstrating some
A 40x+60=0 knowledge of the cartesian
x* ~8x+12=0 equations
(x-6Xx-2)=0
x=6or2
. Pointsof intersection are
=6+12i and z=24-4i

ER (c) 11 ( 1 1 ) Correct solution ............. 3
X+ S X2 Applics method of partial
'I 1 ol "-[_l__ 1 )d\- fractions correetly, but fails to
7x(x+2) 20\x x+2 get the correct answer ... 2
=1 [Inx~In(x+ 2)]’ Reasonable attempt to use the
2 ' method of partial fractions
il ( 1 ) ...... i
2 5 3
-l ,{2)
2 \5
\ . " av_ . . ;
E8¢d)@) | 1, = Ix"e & Let u=x' & =c Correet solution ... L2
du _ " pmee™ Reasonable attempt to use the
dx method of IBP ...l 1
1
Hence, 1, = [—e“x" ]L - j-—e"‘nx”"dx
[
=—¢4nl,
=nl,, ~e
QED
E8 (d) (ii) | Using the recurrence relation, Correct solution ............. 3
I, =3¢
4 Applies recurrence relation
L=2h~e correcily, but fails to get the
L=1-¢" carrect answer . .2
)
Also, J, = Ie“ak = [—c"‘I =t 41 Reasonable attempt to use the
s recurrence relation ......... 1
Hence, L=—e'4l-e" =1-2¢"
5=2(1-2¢")~¢" =2-5¢
1,=3(2-5¢")- ¢ =6-16¢”
QED
Year 12 Math ics Extension 2 “TRIAL Examination 2005
uestion No. 2 Solutions and Marking Guidclines
Qutcome Solutions: .
E3 (b)) =tan~'2
e e 2 marks : correct solution
(NB : must show points of
intersection, and open circle on
Jy=2x at origin}
Lmark : substantially correct
E3 (ex®
Re( %)
2 murks : correct answer
i Lmark : substantially correct
OC =04+ AB+BC (basically, correet method with
i t values
w2l Ei)e 4 B1) insgrec Vahuo)
2,=3-45 +(1+~/§)i
E3 {eXib OD=04+ ﬂ’ 2marks : correct answer
=0A4+BC —
] ) 1 mark : substanially correct
=24 '(] + \/5'_ ) (basically, correct method with
2, =2-5+i incorrect values)




I'roduct of rools = -
. 16

T 3z Y 1
~[eos—xcos = | =~
5 H 16

Correct value of ms% +cus’—;-

x 3x
or ws;xcos—s— only ..... 1

OR

Year 1Z Mathematics pxtension 2

| Question No. § Sok

O Addressed in this Question

E6  combines the ideas of algebra and calculus to determine the i important. features of the graphs of a
wide variety of functi

 Cutcome

Solutions

E6 (a) (i)

E6 (a) (ii)

By lhe q\mlient rule,

9

(1 +x )
Turming points are where y' =0,

Y =0 whenx =31

Turning points are A(1, 1) and B(~1, 1)

By the quotient rule,
. (l +x? )2 (~4x)~ 2(f— x ).4x(1 + x’)
- (15
1+ )2 (-ax —4x 854 8r°)
N (I +x )‘
4ax(x? -3)
- _—(;1- % )]
Inflexion points are where y* =0,
¥ =0whenx=0or -3

Murkisg Guidelines
Correet solution .............. 2

Correctly applies the quotient
rule, but does not determine
coordinates of tuming points

Correct solution ............. 3

Correctly applies the quotient
rule, but does not determine
coordinates of the points of
inflection ........ .covvenene. 2
OR

Reasonable atteinpt to use
quotient rule and then find the
points of inflection ......... 2

Attempts to use the quotient rule
to determine points of inflection

EG6 (¢) (ii)

The curve y = ‘—2— has gradient 2 at (0, 0).

Soy= kx and the curve will intersect exactly once for
k220rk <0, .

ms_..xm&.zsf‘—jl Attempm a1 factorisafion of given
E] s 4 polynomial .................. 1
Since oos—:— >0 and c()sl;r- <0,
n 3 1
CO8 ~— X COR —— =
5 5 4
i X n x
is means that cos;- and cos—- are the roots of
(1 i
SR FEE SR P
: +( 2)x ( 4] 0
4x* —2x-1=0
Hence, 161 - 20x" + 5x-+1= (x +1)(45* —.’?,:r—l)z
E (b) Gi) -] Correct graph showing
| L7 | asymptote .................. w2
./'/
" o e Correct glaph, without
N asymptote .. v 1
R I B B s e S B
E6(b) (iii) ' Correct graph showing
“ SYMmeEry .....o...enieniii, 2
”"\\"'\<\\ 'Graph, without obvious
. T | symmetty ... 1
T ¥ T v ) 13 T v 3
N R
EG(b) (iv) i Conrect graph showing correct
| concavity as x —w......... 2
B T e Graph,.wiﬂmm obvions
/,f ~————— | concavityas x—o......... 1
-t
E6 () (i) | &' +(k-2)x=0 Correct solution ............. 1
ke b ~2x =0
2 =kx + kx’ = ke(1+ x7)
I = JQ’T
14-x*

Correct solution .............2

Substantially correct solution

3 OR
Points of inflexion are l{f [_) and Q( -3~ %J Attempts to find the points of
. inflection by some method
................... 1
EG6 (b) (i) , Correct graph ............... 1
.—‘————/w/ - - \\\ T ——
B3 v E] T 3 T B el T £ A
Year 12 Mathemstics Extension 2 Trial HSC Examination 2005 |
Question No. 6 Solations and Mnrﬁing_ggljglgl_ines

Outcomes Addressed in this Quutmn

E7 __uses the techni

of shcmg nnd cylindrical sheils to d

E7 (b) (i)

E7(b) (iii)

A= a(x-1)* and hence
AV = Ax Ay = a{x~1)’ Ay

=2x-x*
¥ -2 =y
- =iy
LAV =x(1- Y)Ay
The volume of the solid is the sum of all strips from
y=0toy=1

1
o b _y
V= llm ;;r(l WAy

Outcome us Marking Guideli
E7 () 2 Y . : Cmeclsolution.....“.:....ti
LI AR
w15 — Solution indicating an
= hstiz f’_ : expression (o be evaluated in
r= 20 order to determine the volume
G and correctly determining thm
~y_”‘ y’dx YORIME Lovvnerarareniinens
Solution indicating an
_x expression to be evaluated in
i ! ! 5[1 }h onder 1o determine the volume
V=30n|x-2-| =407J5 it
x[x wr 75 uni
E7(®) ()) | Radius of strip is (x -1), width of strip is Ay Correct solution ............. 2

Solution without sufficient
Justification ................... 1

Correct solution ............ 2

Solution without sufficient
Jjustification .................. 1

Comrect solution ............ pJ

Correct statement for volume,
with volume incorrectly

determined ......... I




| Year 12

Math e B jon 2

Question No. 7 Soluti

and Marking Guideli

| IRIAL Examination 2008
[

Out Addresscd In this Question

E7() (i) | Radius of shell is (4~ x) and height is y Correet solution .. ........... 3
A typical shell when cut open looks like "
2n(d-x) Solution which attempts o find
the elemental volume ~
cotrectly stating radius and
height ~ but fnlmg o derive the
¥ desired result .. e 2
Solution which atiempts 1o find
the elemental volume ~ with
Ax only radius or height correct
4=2@-x T 1
xl
=28(4-x)| ——
aC x)( ! +1]
=2n(4- x)(" - ')
41
= 23(4—::)[1 -
x
Hence,
AV = AxAx
=2n(4- x)(" ”"]Ax
+1
=2%(4 -x)(l ——,-l—]Ax
x+]
- o 1
(¢} i) =B§\°§2:r(4~x)(l—;‘--ﬁ)Ax Correct solution .............. 3
2
_ - _ Solution which correctly finds
"2”!(4 x)(l_ x “)dr the volume ~ but does not
N 4 indicate the limit .............2
=2xj{4-—,--x+—,i-— OR
H x'41 x4l Solution which atiempts to find
+ 2 the volume ~ showing all steps ~
=2,[4,-4:;“-'_,-_"_*4__;"(1_,.,2) but incorrectly caleulates the
202 VolIME ..o, 2
=a(12-8tan™ it!
#02-8tan™ 2 +1n$) uoit Solution which only states the
limit in correct form ......... 1
OR
Solution which correetly
evaluates the volume based
upon incomect assumptions
............ 1
Question 7 cont’d ;
EZ'(c) [Svep]: Show true forn=1,2 ‘ .

T =3"42=3

T,=3""42=5
Step 2: Assume truc forn =k, and n = k- |
T, =342
T, =342

ie

Step 3 : Prove true forn = k +1
ie prove T,,, = 3' +2 istrue
T, =41, =31,
=43 +8-33"" ¢
=433 33242
=3"2(12-3)+2
=373 42
=3"+2
Step 4
ciftrue form= k-1, kthentrue forn = k + |
but true forn = 1,2
stueforn=2+41=3,n=3+1=4ec
- true for all integer values of .

S marks : complete solution

4 marks : substantially correct
solution

3 marks : significant progress
towards correct solution

2 marks : atiempts to follow the
process of mathematical
induction but fails 10 make
significant progress

1 mark : Shows true for

numerical value of » only

PEXY  solves prablems i i ions and inations, i lities, pol; inls, cirche g ry and
parametric mprewntannn:
| E2 chooses appropriate sirategics fo constriict arguments s and proofs in buh concrete and ahstract sott ings _
Outcome Solutivns Marking Guidclines |
PEY a}D) | The circle through D, B und X has centre A, since 2.murly : Writes correct argument.
AD = AB = AX, 1 mark : Rocogrises that D, & and
Hence DAY is a diameter. Xlie on a circle contred at A,
Hence ZDBX =% (angle in & semicircle).
PEXa)(ii) | By the converse of the angle in a semicircle, since 3 marks ::r;‘::;";:;;i“z"“‘
alfDI’)( isa l‘;:f,ht ‘nn’.,:le, lhe)cuv:lc with diameter DAY with dismeter LUX also passes
s0 passes through . o through P without giving reasons,
Hence AP = AB  (radii). Ymark : Attempts to determine AP
PE3 (bXi) | Since a#b, a—~bh=0,50 (a-b) >0 Lmack : Gives appropriate
2 explanation.
Hence, o' -2ab+b* >0
a® +b* > 2ab
PE3OMED | From (i), a” +b? > 2ab 2 marks : Correctly derives the
b 4 > 2be and inequation
a® +c* > 2ac, 1 mark : Provides an unfinished
Adding, 2(4:42 b 4t )> 2ab + ac + be) derivation of the incquation,
] H 1, .2 .
a* + b +¢* > ab+ac+be showing b +.0% > 2he
PEXOXED | 0t 4 = ab, B = b and C = ac
Then A, B and C are distinet positive numbers, 2 marks : Establishes result
fi il B0t D+ BC
;:dbs:i(t‘\l:.il(:;), A B> 4B ACH Lmark : Obtains correct incquality
4 232 . 522 21
a'h? +b%c* +atet > (ab)(be) + (abYac) + (be)uc). for a°b” +b’c* +a'c
Now (ah)be) + (ab)(ac) + (be)ac) = abela + b +c)
Heuce, a*b? +b%c? +a’c? > abe(a+ b+ c)
a’h? +b%c? +a¥c?
— > ahe
athic
[Vear12 Mathematics I: 2 | TRIAL Examination 2005
'—(:)duesliun No. 8 Solutions and Marking Guideli
Ouicomes Addressed in this Question
PE3  solves problems involvi ions and inations, i 1) Is, circle geometry und
punmﬂru: mpresmmoms
O rox Marking Guideli
[Q.0] v by zn 2 marks : correet soltion
PE3 N W [2v5]]

1 mark : substantially correct,
=2/n-2n '
=2Jn{V2-1)

(a)iiNe) | The upper m:mnglts have area greater than the intcgral,
PE3 * dx 4 marks : Establishes result
f f ‘/;' RN 3 marks : Substantially correct -
Derives inequalities © and @

Adding —1 ~-1_ 10 both sides, and usi (i) gives (or equivalent) without final

ng \/—~ N 3 ng (i) g incquality

1 1
2l I)+M—T J‘M RV e A 2.marks : Partially correct —
eg, establishing
The Iolwcr recu:nglcs have nlren lcsi :}:;n the integral, 5< I( ) J;( ’)
so B e LI B
T L

1 Lwmark : estublishing one
e Tna ’n+ J“" <2J—(ﬁ l) @ inequality correctly.
From © and @ we get

1 1 5

2nl2 <1} = < 8, <24nlV2 -1

(5o s ot
ie 2\/‘(\/— ) ~:/_——=-<S <2f(~/2 --l)

(a)iiNB) | When n =10, S, =~ 8284.2712 on substitution into Laark: comect result
PE3 resuft from (ii)(a)




(b))
PE3

(b)Y
PE3

()it
PE3

(b)(iv)
PEX

Question 8 continued

LAET = LADB
LADB = LFAT

. LAET = LFAT
Also,

LATF = ZETA
So, ATFAJATAE

1w

TE T4
~TETF =74
But 74 =7B

TEIF = TR

ZBTE = ZFTB
TE T8

T8 TF
- AEBTJABFT

ZEDB = /FBT

LFBT = ZBET
4BET = LEBD

~LEDB = LEBD
-~ ADEB isisosceles (base angles equal)

(corresponding, CT{DB)

(£ between chord and tangent
equals £ in altcmate segment)

(buth = £ADB)

(common)
{equiangular)

[scale of ratios of similas A's in (i)}

(tangents from an external point
are egual)

{common)

(from (ii) )

(2 pairs of corresponding sides are
in proportion and their included
angles are cqual)

( £ between chord and tangent
equals Z in alternate segment)

(corvesponding, AEBTJABFT )
(alternate, CT|DB)

3 marks : writes correct argument.

2 marks : incomplete, but relevent
argument.

1 murk : recognises relevent data
without constructing an argument

2 marks : writes correct argument.

-L!!!.'L : incomplete, but refevent
argument,

2 marks : writes correct argument.

L mark : incomplete, but refevent
argument.

1 marks : writes corrocl argument,




