KILLARA HIGH SCHOOL

YEAR 12 MATHEMATICS EXTENSION 2

2008
HSC Assessment 1

Time Allowed: 70 minutes

Instructions:
. Attempt all questions
. Start each question on a new page
. Show ALL necessary working
. Marks may be deducted for untidy or badly arranged work

Board approved calculators may be used.

Outcomes Assessed:

El Appreciates the creativity, power and usefulness of mathematics to solve a broad range of
problems
E3 Uses the relationship between algebraic and geometric representaﬁons of complex numbers

and of conic sections.

ES Communicates abstract ideas and relationships using appropriate notation and logical
argument.

This assessment task constitutes 10% of the final HSC course Assessment



Question 1 (15 Marks) START ANEW PAGE

(8). Ifz=3+ /21 find in the form a + ib,

G z () z+% (if) 2z (iv) z™

(b) (1) Find the +/16—-30i .

()  Hence, or otherwise solve the equation 2> — (1 —i )z +7i—4=0
in the form a + ib

(c) By writing each factor in the modulus-argument form, simplify

(VB+if +@-i)
Question 2 (15 Marks) START A NEW PAGE

(a) Sketch and describe the loci defined by the following:
Q) |z-4=lz+2f

(ii) ZZ =2z4Z

(b) 1 —2iis one of the roots of x* + (1 + ) x + k=0

) State the other root.

(i)  Find the value of .

(c) Given that 1, @ and @® are the complex roots of unity.
Evaluate:

§)) 1+o + o

@ (+o?)



Question 3 (20 Marks) START A NEW PAGE

z—1

(a) Find the locus of z, if W= is purely imaginary. 4
(b) (1)  Find the fiveroots of Z° =1. 3
(ii) Hence, express Z Y+ 73+ 7247+ 1 as product of two quadratic factors. 3
e
(©)
c B
2,0
< D A 2.0 > x
K F
Y

ABCDEF is a regular hexagon drawn on the Argand diagram with the vertex 4 at the point (2, 0).
O is the centre of the hexagon.

i) Copy the diagram into your answer book.

(ii) On your diagram show the region within the hexagon in which both the 2

. " s )
inequalities |z| =1 and -y <argz< % are satisfied.

(i)  Find, in the form |z —¢| = R, the equation of the circle through the points O, Band F. 2
and sketch it on the Argand diagram.

(iv)  Find the complex numbers represented by the points C and £ 3
(v}  The hexagon is rotated anticlockwise about the origin through an angle of z. 3

Express in the form 7 ( cos 0 + i sin 8 ) the complex numbers represented by
the new positions of C and E.

End of paper
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