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SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

2008

HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK #1

Mathematics

General Instructions

* Reading time — 5 minutes.

*  Working time — 90 minutes.

*  Write using black or blue pen. Pencil
may be used for diagrams.

*  Board approved calculators may be
used.

* Allnecessary working should be shown
in every question if full marks are to be
awarded.

*  Marks may NOT be awarded for untidy
or badly arranged work.

¢ Start each NEW section in a separate

answer booklet.

Exténsion 2

Total Marks - 90 Marks
*  Attempt questions 1 -3
e All questions are NOT of equal

value.

Examiner:  E. Choy

This is an assessment task only and does not necessarily reflect the
content or format of the Higher School Certificate.

STANDARD INTEGRALS

Jx"d)c:.—l—x"“, n#-1; x#0,ifn<0
n+l
Jldx=lnx, x>0
x

1
e“dx==e", a#0
a

Jcosaxdx= lsinax, az0
a

Jsmaxdx=—lcos_ax, a#0 -
a

i .
Jsecz axdx=—tanax, a#0
a

Jseeaxtanaxdx=—1-seca.7&, a+0
a
J U _e=Len® axo
at+x* a a
L dx=sin"£,a>0, —-a<x<a
& - a
J L dx=1n(x+w]xlz —az), x>a>0
©—a
J 1 dx=ln(x+w/3c2+a2)
£ +a

NOTE: Inx=log,x, x>0




Total marks —90
Attempt Questions 1-3
All questions are not of equal value

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

Question 1 (30 marks)

@

©

@

(i)

@

@)

®

@)

Use a SEPARATE writing booklet

For the complex number z = J3-i find

(@) s
(B) argz.

For z=+/3—i , show on an Argand diagram (clearly labelled)

_ 1
z,7,2° and —.
z

Sketch on an Argand diagram the region defined by

[argz[S% and z+Z <6 and |2]>3
/

z4+2i T
arg B =—'3‘ \\

Express —\g +—;—i in moduilus - argument form.

Using (i) above, find the value(s) of n such that (—\/2—5 +—;—ij =1,wherenisa

positive integer.

Marks

Question 1 is continued on page 3
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Question 1 continued

@

@

(i)

(iii)

Im (z)

60

o RE()

The above figure shows a parallelogram OABC in an Argand diagram.

|04 =2 and 04 makes an angle of 60° with the positive real axis.
\

Let z, z, and z, be the complex numbers represented by vertices 4,

B and C respectively.

Itis given that z, = (\/5‘)2, .
Find z and z; in the form x +iy

Show tha i=1+\/§i‘
Z,

1

Let o =cosf+isind » Where 0° <6 <360°. Point £ is a point on ﬁe

Argand diagram representing the complex number @z,
Find the value(s) of @ in each of the following cases:

(¢)  Erepresents the complex number z;;

(B) Points £, O and 4 lie on the same straight line.

Question 2 starts on page 4
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Question 2 (20 marks)

(@

®)

©)

@

© O

@)

Find the constants p and g such that x —2 is a cornmon factor of

X —x>—2px+3q and gx’ —pxX* +x+2.

P(x) is a cubic polynomial with real coefficients.

One zero of P(x) is 1+2i and the constant term is —15.
Also, P(Z) =5.

Write P(x) in the form ax® +bx* +cx+d .,

Y

Factorise 4x* +1 as a product of real quadratic polynomials.

If @ and —c are both roots of x° +zmx? +nx+ p =0, show that mn=p.

Explain briefly why any rational root of x" +a, ;x"" +...+a,x’ +ax+a,=0,

must be an integer, where @, (i =0,1,2..., n—1) are integers.

Find the integral roots of x* —6x” +6x+8=0 and hence find all the roots

Question 3 starts en page 5
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Use a SEPARATE writing booklet Marks

Question 3 (40 marks)

(a)

®)

©

®
(i)
(i)

@)

®

(i)

(i)

(iff)

™)

Use a SEPARATE writing booklet
Bletlwoxe 0
J X 45x+6 v
,/
14sinx
Euvalvate
1+cosx
i
EV&\\Q: 23 dx
* PV I

Find J x* cosx dx

< By means of the substitution u = a —x prove that

J:f(x)dx{j:f(a—x)dx |

-

:
Hence evaluate J J1—sin2x dx.
0
|'

Let y = x"sinx , where x is a positive integer.

. dy .
Find — . "
dx AS

Hence, show that j x" cosx dx=x"sinx— nJ x""sinx dx, where n>1.

x E3

x" cosx dx =-—nJ x"sinx dx,
0

i
Use this result, in £y above, to show that J

o

n
Hence evaluate J xcosx dx |
0

Question 3 continued on page &
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Question 3 continued

(d) How many ways are there to split 4 red, 5 blue and 7 black balls among:

(@ Two boxes, without any restriction?

(i) Two boxes, with no box empty?

(e) In the AABC below, BE bisects £A4BC.
APQ is a straight line such that AP = AE.

Prove that 4B is a tangent to the circle that passes through the points 4,
Qand C.

B : ? —

® A straight line is drawn to the curve y 2 x*»-4%° ~18x? so that it is a common
tangent at two distinct points on the curve. )
. - ' <

-

() Ifthe equation of the tangent is y =j}v‘e~+ b and its points of contact are x = p,

and x #q, show that
(@) p+g=2;

(B) pP'q=-b.

(ii)  Hence, or otherwise, find the equation of the common tangent.

End of paper
Page-é of 7
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) ler fhe , roob be [ +2 | /-2 a0 e

bl e fo//.‘. bae real cocFfs.

plx) = (x-2xr5)(ax-3) S the
Co nafanf Fer 7

A7
Naco P(2) =5 ’

pla) = (4475 ) (2273 d

s2a-3 ° 7
2@:4
a =2

Plx) = (1‘—2{ 1-.5')(21“3)
= 24 - sxt-4xisEx 102 =5

2 g TXT R sEx 1S

4 A
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1 L+ ‘ﬁ'é} 4 L3
T —
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1 - -
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@3 (a) C4J f5 dx
—_— Vi ‘/-
- 2 a i) rf
[ (x+2)(x+3) 7 (X F2)(x+3) ® X2 - Kij ) cas it * d.
5 - ¢
- = s
] , , .. cees prxes ' z;\/\ ol PR Y s Whea ]
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X7z &=F
P
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<0 (5)-(n (@)

- T
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: f
Ia?
. M
<) 1+ rrET 2 (/ﬂb.j &= Tan 3
;¢ 2mE T dc s
T & . 1 set%
/+€& d& - 2 s€c 3
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gre 22 2 4 2 .
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i) HWith no box Cmf?

”® "% “
C,‘f Cz.f‘_. o+ C;f

wi thect resh "Cﬁ::n.

3) (=)

s

3

o ((Sivce BE bisecss LABC)

ler L ABE = LEBC =
and L APE = LAEFP = (since PA =AF)
- ZapcC = 180°- 2 ( £ som of AAPE)
LAQC = 24+ ¥ (EfoaFAAt?&)
. L Acq : 180 - L&Ac - LAQC

180 - (/Io—-z,g) - C2x#+ YD

%o —)s€°f2/€—2a—a'
(bat B =X+ CExt LoF AABP)

L}

z 2(<+¥) - 2o -7

= 20‘4-2)’-2,(—7
; »-
-y =2 LBAR CAngle 0 #e atlt. sggme P)
- ol through.
8 s he Mml' 4o THe circle FWIQJ %A
- A 18 )€
A,89,C.
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olve s:ma/-l'oneoueg/ : ] 2K - ¢x3—-/?x.‘ ard

Y2 mxtsd
Eg—”. x*-413-/¢914—-m4—6 0 hoo root>
PP 2»2
. __b
(x/ Usin o = a
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2p+27_ s 4
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gt s -t
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L Sep z P PPLIPETFIFI rg”

Fd

»

479 "‘Pl*i‘

”

fIn

g = 4ry+ CPrg)-2eg
= 2pg + #
. 2pg = -22
Vi BN 4
Pt e

b 2 ~121

R

Z_d/h’ = ’{2 ™

L Y A
pig #2930
L apg )t T
4pg ="
. m
:,::Z R A - 44x =12/ &

fhe covman fao}yw’




