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NORTH SYDNEY BOYS HIGH SCHOOL

2009
TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION
L 4
Mathematics
L]
Extension 2
Examiner: B. Weiss
General Instructions
¢ Reading time — 5 minutes ;
Working time — 3 hours » Attempt all questions
* Write on one side of the paper (with
lines) in the booklet provided Class Teacher:
Write using blue or black pen (Please tick or highlight)
e Board approved calculators may be O Mr Barrett
used O Mr Fletcher
¢ All necessary working should be O Mr Weiss
shown in every question
e Each new question is to be started on
a new page.
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(To be used by the exam markers only.)
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Question 1

(a) Find the following integrals:

) f tan’x dx P
.. dx
@ f x2-6x+13
(b) Evaluate

1
b
: dx
) f o

k.

2
(ii) f x cos’x dx

0

1
. , n,-x 1
© @ Show thatif I = fox e dc, then I =n-1_, - >

1
(i)  Hence find fx3e""dx.
¢

Question 2 (Start a new page)
(@  Find y6i -8, and hence solve the equation 2z° - 3 +i)z+2=0.
(b)  Solve 3x’-10x*+ 7x+10=0 given that x=2 - i is a root of the equation.
(©) The polynomial equation P (x) =x+ px> + ¢ =0 hasroots o, B and y.

Form the polynomial equation with roots given by

O L) aa

a P Y

() o, B* and ¥?

(d)  Use the method of cylindrical shells to find the voume of the solid generated by

rotating the region bounded by y =1n x, the x-axis and the lines x=1 and x=e¢,
about the y-axis.



Question 3 (Start a new page)

(a) (i) Prove that the equation of the tangent at the point ( t, —1—) ‘to the
hyperbola xy =1 is x+ £y =2t

(i)  The tangent at a point P on the hyperbola xy =1 meets the y-axis
at A4, and the normal at P meets the x-axis at B. Find the equation
of the locus of the midpoint of 4B as P moves on the hyperbola.

(Draw a diagram)
()  Placosa, bsina) and Q(acosB, bsinB) are the endpoints of a focal chord
2 2 ,
ofthecurve > +2_ = 1.
a’? b2

Show that ¢ = (@ =P)_
sing - sinf

{©) Shown below are two circles with centres H and K which touch at M.
PQ and RM are common tangents.

P R

) Show that quadrilaterals HPRM and MRQK are cyclic.
(i)  Prove tha triangles PRM and MK(Q are similar.

(d)  Show that the polynomial equation 4x° +20x* - 23x+ 6 =0 has a double root,
and find the value of each of its roots.



Question 4

(a)  The diagram shows the graph of y =f(x).

\

0 2 4 *

T

Sketch on separate diagrams, the following curves, indicating clearly any turning
points and asymptotes.

. . L
€y y—ﬂ@

i y=[/®P

Draw neat sketches of the following:

(b) y=xsinx

1t

(¢)  y = sin"!(sinx)

@ y=xi-t
X

2 _
@ O fo=-*2
x-3

2_4

Gy [f@]=I=
x-3



(a)

(b)

(©)

(d)

Question 5 (Start a new page)

(1) Express the complex number z = ~/3 +i in mod-arg form.
(i)  Hence, or otherwise, show that z’ + 64z = 0.
Find the equation, in Cartesian form, of the locus of the point z if

Re 2—4}:0'
z

Sketch the region S in the complex plane, where

S={|z|sl and Ogargz<§~}

(1) Use de Moivre’s theorem to express cos 56 and sin 58 interms of
sin® and cos®9.

(ii)  Hence express tan 58 as a rational function of ¢, where = tan®6.

(i) Find tan”-tan2" - tan 3" - tan I
5 Ty g TR

Question 6  (Start a new page)

(a)

®

©

(d)

A particle of mass 1 kg is projected upwards with initial speed 10 ms™*.

The air resistance is givenby R = 1—10 V2,

Take the acceleration due to gravity to be 10 ms™
Find the maximum height reached, and the time taken to reach this height.

Find the largest coefficient in the expansion of (2x + 3)*.

If x”y"=k, where k is a constant, show that % S
nx

Use the expansion of (1 + x)*" to show that

Q) 2n) | 2n) | 2n) | o 2nl g 1
1 2 3 2n
(i)  Use the identity (1 4+x)* = (1 +x)" (1 +x)" to show that

(3]



Question 7  (Start a new page)

(a) Use the process of mathematical induction to show that
< k 1 1

o kDU ey

(b)  With the aid of a diagram, show that the area enclosed by the ellipse

2 2 ¢
v 2 -1 isgivenby 4 = 22 f ya® -x?dx.
a’? b? a Jy

Hence show that the area of the ellipse is mab.

(©) B

Provethat /A4 + /B +/C+ /D + /E = 180°
(d) The base of a solid is the region bounded by the parabolas x=)” and x =4 - 3)?,
and the cross-sections perpendicular to the x-axis are squares.
@ Draw a neat sketch of this solid.
(ii)  Find the volume of the solid.



Question 8  (Start a new page)

(a)

(b)

If 2 and b are positive numbers such that a + b= 1, prove that

@) a+b > 2/ab
1

1
— 4
(1) -3 b

1
ii P+ b > =
(i) a >

(iv) [1+é]{1+%] > 9

A particle is projected from ground level so that it just clears two poles of
height 4 at distances of b and ¢ metres from the point of projection.

If v m/s is the velocity of projection, and © is the angle of projection to the
horizontal:

2

(i)  Showthat y = xtan® - 8% -sec?9

2y?

2 _ (b~ c)gsec’d
2 tanB

(i)  Showthat v

h(b+c)

(1i1)  Hence or otherwise show that tan8 = .
C



2009 MSI. B 4 Kxi & ires M
: Q9 A ®eptey so

W gy e
. i

L]

ket gateo

et ey 2o !

i) Pl s xdeptrg 7o
() Ay o
L xR fpary)

D2 P Apaat s

NN\ 0.
i

_—

5 If a7& @ 4 ot seia axi

T (2= (=) (- (9)
2ok s (A~ (aru +S
= XAy S

3+ 2 I

. | =
: | o xtars ) 30 -0n e Ta ko
a
3t e+ isx

g gy | ; ‘ -
“ A , . A - Ex Tt

I
2 ﬂ.ﬂ + K wm\y&r\Mw.i ,M S dn  eln, = b - 16
i & & [ |

T e TR
(]

A 8
R S S T S A
1 8 g

mmmm@«

2 = H-Canupiion Corderencs 2007

g foonreren 3 ustrajian




4) f’/"f) T ohxT4a0xr c23x 1 Q3)
’? At rbon - 23 '
(s |
o )ﬂk~7=° L b

LN RN Br S ~ - I (“’“‘ - «@p)
S e of {"Q - ,
Plf)zoz?y q - bshe b SM- sp) (x. o wws)

bl oy c«,&)

o e e 7 (g0 Y

e = an -.SM* cop)r cox e
i mfeh, ==y gl X *SM* ‘*}5 ¥ f‘y“/“”" oSy

eh mots are 4
A

?,,3 P ; ain e
BB T

_n,omp(, Mb k- MMOJ

t..) 0. I~ . H’PQM -
. am 5L mH (e Mun rastics w«f) .
L KR s e cqebic gl (op amle add b )
Swidady  MRQ ¢

I’}x‘-“.""?" A “‘Q“ o
‘.{PRMF,‘(&:{QKMW'{*%&&L ) o
PR = RN (fomguds ﬁ»mmﬂ !
K4 > Q. /mezaj
N L gtm sk kg

a /’K/? A ARy (..c?w«owlk—/ )

TR

ﬂﬁpﬁﬁi} ’f t=0 | %?%&(M

3 HEEREAGE ?5115'?? fiarn Public ! Bz foonrrrencs Ausiralion Public Sect

et b




d?y o 5) e

i

l
1
]
|
|-
|
4
|

¥
&

. N
e F 79%‘7‘,,-,1. L

e

oo geyt (Mms)
[

»fPhqi

T \_/ 3‘; N R TS f io ,*%Cffﬁ)e&, VA Ay

2 2 V CTan

e e e a4 e -{»»»; 1AM el reasees saes e vars s aggaens b2 b . e e PO PR e v e e . e e v e e vaea e B - e

i

* 2 S whken a® R X = S L melrs.
R . - B _ sober KSR e = s L medrs

apsac
®E

conrensnor Australion Public Iscke 4 - --~~\~‘$~“"f“g Mf{-' of x?
a N,

J

\

apsac

conFErENGE Ausiralian Public Secior Ardl-Corruplon Conference 2007

&
Ve


http:J.><-+"s).tI

<*

S R S B

army s en I

7wo .S.q

4«. S+ 30/ =1
- 0» w T no\ - n.w T
5 5 T
.\\.\ma TR - A
ey as T o5 e .

o

9
o
s

AE S e =

2

‘ dﬁw%iamqo e/

m,wiw&@ﬁr

EAG

My

e 5 QLT @ WIS Of - ay\a.c e ws g

L@, mvado.f@ Ew < 9-0 em
S Vs 2 @My v o #
Wm»w@.rn& I8+ o

W@f.m .»&* 4«9:.H¢mv¢3 s a4

\52\0 w1 O 4 ﬁasﬁv%mﬂv O 4 OWE @, ¢+ & W

a5 .ramo o8 e

ey

ag uis

&

s

g

—

as woy oy

a5 ws
o5 w

o

(s

HIEG

Sesd %@

B A

,H,, (SRS : .m, A.N) \Kv

WT‘ J:wl

N AT . .
(P =) 3t b= =

If e §Xi- =

ﬁ fhg& w.i1 5\ w.ﬁ )

[

m ,
AWJ&ymaaxipA
(F wipeZeen Jiur

Bz

?Tﬁ ;.,

R PRI RN

* -



e

5 usnsnuos- gy 0 LHORENY 2anau

@i&‘*

o um. s , 2007 SOUSISIOT BORANLOS-HUY IOIRSS JIANS UDIDASAY soxs w33y

e ;%\.{{Qaé\w g

R

B
ey
4
O w!
¢ Licer
o :
"
<A e

.l\ SN U \s»h\ L\m \15«\ 3 \\v

\t v 3

m «x\w \%&

.FNQ@. .\v>

A

*VFS,&.}‘&%«?oﬁs Wy o= x weis

2 ,_,.,\_._Ef




Leat = ooty (-a)t
-l B

fay

S 39&“5% wden @rg R

M R

+~+\

]
Yo p-n P
A

(R

a ﬁm@

Bz foonrerence Ausiralion Public Sector anii-Comuplion Conference 2007

. o k= Ve moe o g vtsin® 3 ww»
t = X
; ; .\.E.vG

oy Vsme.x -
w w\n&%‘

c X tame Sl fodlcal S o

i pessa e (BR) ama (o, 4).

it :i - g8 Ee @

N P B T NKP

L amt 2 - *»: @- rno @
mw

_w w@s & - mnt ALS = P+b:% .ml anct®
b:k \«.\v

mr & K&@ i A% ¢ p \nr o @ N
I s (bre)g o
DT mfo m, pte b

u. .TY,Q

r+n$.3 \mwvghc \N._vb‘?av o
A.f&\m @hce .
I

-
Ta




