Sydney Girls High School
2013
YEAR 12 HSC ASSESSMENT TASK 2

MATHEMATICS EXTENSION 2

Time Allowed: 60 minutes + 5 minutes reading time

Topic: Complex Numbers

Totél: 60 marks

General Instructions:

There are THREE (3) Questions which are of equal value.
o Attempt all questions. ,
Show all necessary working. Marks may be deducted for badly arranged work or

incomplete working. A

Start each Question on a new page.

Write on one side of the paper only.

Diagrams are NOT to scale. »

Board-approved calculators may be used. - :

Write your name clearly at the top of each question and clearly number each
question.
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Qilestion 2 (Start a New Page)

\

Question 1 20 Marks
a) Ifzis the complex number -2+ 243 , find:
) g 1
i) arg z 1
iif) Indicate on an Argand diagram, the complex numbers:: 4 .
. = 1
z, —z, iz, z and —
z
iv)  Show that z* =4z 2
V) Show that z is a root of the equation w* ~64 =0 and find the other roots. 2
b) Simplify i*2 . 1
fc) 1, w, @* are the three cube roots of unity.
. T R S . . 2
i) Simplify ————— . Give your answer as a simple fraction.
l-o+w
i)  Form a quadratic equation with integer coefﬁcignts whose roots are 1
2— dnd 2~ . '
d) If o is a non-real complex nth root of unity such that 2
2" ~1=(z-1)(z~ D)z~ ") %...x(z~ ") , show that 1+ @+ @ +...+ 0™ =0 .
€)
i) Find the Cartesian equation of the locus of z if |z - i| =Im(z). 2
i) Find the gradients of the tangents to this curve, which pass through the - 2.

origin. Hence find the set of possible values of argz, where —z<argz< .
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20 Marks
. , 2
a) Given z, =i+/2 and z, = l—
—1
) Express z, and z, in modulus-argument form. 2
i) On an Argand diagram plot the pdints P and R representing the complex 2
numbers z, and z, respectively and the point O représenting zZ 4z, .
iii) Giving reasons, show arg(z, +z,) = 3% 2
iv)  Use the diagram to find the exact value of tan3—8ﬂi » 1‘
b) Ifzis a complex number, mark on a separate Argand diagram the regions of the
complex plane, satisfied by: )
7D arg(z+)) s% 2
H)  1s|z-1<2 2
c)
i) Find the roots of the equation z* +1=0 in modulus-argument form 2
i)  Factorise z° +1=0 into real linear and quadratic factors. 2
ili)  Deduce that cosZ+ cos3—7r L and cosicos3—” = L . 2
: 5 5 2 5 5 4
iv)  Write a quadratic equation with integer coefficients ‘which has roots cos% 3

and cos?ﬂ. Hence find the exact values of cos% and cos3?”.
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,-'/ Question 3 (Start a New Page) !
/T~

20 Marks

.1 a)
YA B -
A .
c:
D -
0 " x
In the diagram the vertices of A4ABC are represented by the cﬁmplex numbers
z,, z, and z Tespectively. The triangle is isosceles and right-angled at B.
1) Explain why (z, —z,)* =—(z-2)". - 2
ii) D is the point such that ABCD is a équare. Find the complex nﬁmber, in 1
terms of z, z, and z,, that represents D.
b)
i) If z=cos@+isin@, prove that z" +z™" =2cosné 1
i) Hence solve the equation 2z*+32° +52% +3z+2 =0, expressing 4
/ the roots in the form a +ié) . |
c)‘
i) Use De Moivre’s Theorem to show cos36 =4cos® 8 —3cos6. 2
i)  Deduce 8x® — 6x —1=0 has solutions .¥= cosf Wilen cos36 =%. 1
iii)  Find the roots of 8x® —6x—1=0 in the form x=cosf. 2
iv)  Hence evalu\até, without the use of a calculator cos%cos-zj£ cos-‘-1r£ . 2
d)
i) Sketch the locus of a point z which moves such that: : 2
arg (z_-_l) _z
z+i) 3
i) Find the Cartesian equation of the locus. 3

End of paper
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