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GOSFORD HIGH SCHOOL
2008 HIGHER SCHOOL CERTIFICATE
MATHEMATICS EXTENSION 2
ASSESSMENT TASK #1

DECEMBER 2007

Time Allowed — 105 minutes + 5 minutes reading time

All necessary working should be shown.

Full marks may not be awarded for unnecessarily untidy work or work that is poorly organized.
Students must begin each new question on a new page. |
Students need to place their name and/or HSC candidate number at the top of each new page.
Questions will be collected separately at the conclusion of the assessment task.

All questions are to be attempted.



Extension 2 Mathematics Assessment Term 4 2007

Question 1 (17 marks)

(a)

(b)

©

(d)

Evaluate i

Let z=3-2i and w= 3+41.

Find, in the form x+iy.
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Gi)  zz
i) =
w
(1) Express 1+ ~/3i in the modulus argument form.

7
(i1) Express (I + -\Ez) in the modulus argument form.

(i11)  Express (1 + \/gz')? in the form x+ iy.

Sketch on separate Argand diagrams

@ |z-i=|e+]
i) |z-3=3
(i) Arglz-1)= —34£

Mark clearly on the Argand diagram the region satisfied by

simultaneously by —1= Im(z)=1 and - -} s Arg(z) = -i-:—
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Question 2 9ﬁlarks) Marks
(a) FindAhe square root of 8+ 6i 3
(b)  Find all the solutions of the equation z° = 1. 3

Give your answers in modulus-argument form.

(¢) If wisarootof z’—1=0,show that

i @’=1 1
(i l+o+0’=0 1
(d)  Using the results from question 2 (¢} or otherwise 2
1 1
evaluate —

1+ 1+w?

(e) The diagram below shows the lociis of points z in the =4

complex plane such that
arg(z - 3) - arg(z +1) = %

This locus is part of a circle.
The angle between the lines from -1 to z and from 3 to z is
@, as shown.

Copy this diagram onto your answer sheet.
(i)  Explainwhy 0 = 1;- %

(ii)  Find the centre of the circle. 3

\

Im(z)

Re(z)
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Question 3 (],5/ marks)

(a)

(b)

(c)

(d)

By considering the first derivative of y = { f(x)}”, where
is a positive integer greater than, show that the stationary
points on the curve y = { f(x)}" occur at the same x values

as the stationary points on the original curve and where the

curve cuts the x axis.

Given the sketch of y= f{x). Draw neat sketches of

i y=f(-%)
Gy y=|f&)
iy y= f(})
@ y={r(x}
W) y=+A(x)

. 1
(vi) y= o

Draw on the same number plane a neat sketch of
)] y=x*(x-1)
and (i) ¥ =x(x-1)

Li .
Evaluate o 4= nt 12
n— [os) 21’!-
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Question 4 (18 marks)

(a)

(b)

(c)

(d

(e)

6]

Sketch the graph of f(x)= x'—4x’ +4x*.

1
Hence show that x* — 4x% +4x* - 5= 0 has four real roots.

Find the equation of the tangent to the curve

x* = 3xy+y" =13 at the point (2, - 1).

x4+ 3x

=Xx+4+—.

(1) Show that
x-1 x-1

(i)  Write down the equation of any asymptotes of

xt43x

r= x-1"

(it})  Find the coordinates of the points of intersection
of the curve with the x axis.

(iv)  Draw a neat sketch of the curve.

Given the complex number z = cosf +isinf show that

z2"+z7" = 2cosnd

O is the origin and A is the point represented by the complex

number 2— 5. A right angled triangle is formed by rotating
OA anticlockwise through 90°. Find the length of the hypotenuse

of this triangle.

-1 )
The complex number £ e where z = x+ iy, is real. Show
z—-2i

that the locusof z is 2x+y= 2.
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y=(x-1)(x-3) y=1 y=(=x-D-(-x-3)
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y=(x-1)-(x-3)
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y=lx-1)-(x-3)
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y=(e-D)(x-3) y= y((-1x3)
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