SYDNEY BOYS HIGH SCHOOL

MOORE PARK, SURRY HILLS
2008

HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK #1

Mathematics Extension 2

General Instructions Total Marks - 90 Marks

e Reading time — 5 minutes. e Attempt questions 1 - 3

o  Working time — 90 minutes. e All questions are NOT of equal

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

e Board approved calculators may be
used.

e All necessary working should be shown

| in every question if full marks are to be Examiner:  E. Choy
awarded.

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

e  Start each NEW section in a separate

answer booklet.

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




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) Use a SEPARATE writing booklet

(a) (i) For the complex number z = J3-i find

(i) For z= 31, show on an Argand diagram (clearly labelled)

_ 1
2,Z,z* and —.
z

() Sketch on an Argand diagram the region defined by

@) |argz|£% and z+% <6 and |z/>3

) arg(z+2zj=—£
z 3

(c) (1) Express _;_ +%i in modulus - argument form.

3

(i)  Using (i) above, find the value(s) of z such that [—2— +%i ) =1,wherenisa

positive integer.

Question 1 is continued on page 3
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Question 1 continued

(d)

(1)

(iif)

Im (2)

60°‘\\

o RE(2)

The above figure shows a parallelogram O4BC in an Argand diagram.

|OA| =2 and O4 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.
It is given that z, = (x/gi)zl.
Find z and z, in the form x+iy
Show that 22 =1++/3i.

Z

Let @ =cos@+isiné , where 0° <8 <360°. Point E is a point on the

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 E, O and 4 lie on the same straight line.

Question 2 starts on page 4
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Question 2 (20 marks) Use a SEPARATE writing booklet Marks

@ Find the constants p and ¢ such that x —2 is a common factor of 3

x*—x*-2px+3q and gx’ — px* +x+2.

(b) P(x) is a cubic polynomial with real coefficients. 5
One zero of P(x) is 1+2i and the constant term is —15.
Also, P(2)=5.

Write P(x) in the form ax’ + bx* +ex+d.

(c) Factorise 4x* +1 as a product of real quadratic polynomials. 3
@ - If @ and —¢ are both roots of x* +mx* +nx+ p =0, show that mn=p. 4
() (i) Explain briefly why any rational root of x" +a, x"" +..+a, x> +ax+a, =0, 2

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

(ii)  Find the integral roots of x> —6x” +6x +8 =0 and hence find all the roots 3

Question 3 starts on page 5
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Question 3 (40 marks) Use a SEPARATE writing booklet

@ @

(i)

(i)

(iv)

b @

(ii)

(©)

(i)

(iif)

(iv)

5
Evaluate J _2___dx__
1 X +5x+6
Fde l+smx
1+cosx
J3
Evaluate FTL_Zx_2
) —
= x“yl—x

Find J x2cosx dx

By means of the substitution # = a —x prove that

| 7= [ sams)as

T
Hence evaluate J J1-sin2x dx.
0

Let y =x"sinx, where 7 is a positive integer.

Find EZJ—}—
dax

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

Use this result, in (ii) above, to show that j x" cosx dx = —nj

0

V4

Hence evaluate j XCoSX dx .

0

Question 3 continued on page 6
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Question 3 continued Marks

(d)

©

®

(®
(if)

Q)

(i)

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

Two boxes, without any restriction? 2
Two boxes, with no box empty? 2
In the AABC below, BE bisects ZABC . 3

APQ is a straight line such that AP = AE.

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

B 0 C

A straight line is drawn to the curve y = x* —4x’ ~18x” so that it is a common

tangent at two distinct points on the curve.

If the equation of the tangent is y = mx + b and its points of contact are x = p

and x =g, show that

(@) p+g=2; 2
(B) Pa’=-b. 1
Hence, or otherwise, find the equation of the common tangent. 5

End of paper [
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STANDARD INTEGRALS

.
x"dx=——1——x"”, n#-1; x#0,ifn<0

J n+l

ldx=1nx, x>0

J X

( 1 &
ey = —e™ a¢0
a

J'cosaxdx —sinax, a#0
J 1
sinaxdx=—-—cosax, a#0
a
1
Jsec axdx=—tanax, a#0
a
Jsecaxtanaxdx lsecax, a#(
a
J 21 =-—tan E, a#0
a’+x* a
J' 1 X
. dx =sin” —,a>0 —a<x<a
/a-
{\/17 (x+x/x -a’ ), x>a>0
[ detnfxs o)

NOTE: Inx =log,x, x>0
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