BAULKHAM HILLS

BAULKHAM HILLS HIGH SCHOOL

2016
YEAR 11 December - Task 1

Mathematics Extension 2

General Instructions

¢ Reading time — 5 minutes

e Working time — 50 minutes

¢ \Write using non erasable black or blue pen

¢ Board-approved calculators may be used

e All necessary working should be shown in
every question

e Marks may be deducted for careless or
badly arranged work

e Attempt all questions

e Start a new page for each question

Total marks — 35
Exam consists of 3 pages.



Question1 (11 marks) Start on the appropriate page of your answer booklet. Marks
a) Find:
) 1z2+3i 1
(i) arg(—1-1) 1
. 4430 2
(i) -
b) (i) Find+v15—8i 2
(i) Hencesolve z2 — (24 3i)z—5+5i =0 3
c) Draw a neat sketch of the following locus: 2
zZ —3(z+2)<0
Question 2 (12 marks) Start on the appropriate page of your answer booklet. Marks
DG fw =" showw3 = —1. 2
. 2
(ii)  Hence calculate wlt,
b) Ifz=cosf +isinf
i) Giventhat (x + y)®> = x> + 5x*y + 10x3y? + 10x%y3 + 5xy* + y° 3
show that cos 56 = 16 cos® 8 — 20 cos® 6 + 5 cos 8.
ii) Hence show that polynomial equation 16x° — 20x3 +5x —1 =0 2
has roots cosz—”, cos4—”, cos6—”, cosZ and 1.
5 5 5 5
iii) Hence deduce that cosz?” X cos%7r = —i 3




Question 3 (12 marks) Start on the appropriate page of your answer booklet. Marks

a)  Find the equation of the locus of z, stating any restrictions, such that: 3
[z -1+ Zi] T
M|z 3421l 3

b) Letw = cosz?”+ isinz?”
(i) Show that w3 =1, 1
(i) Showthat1+w + w? = 0. 1

The points A4, B and C form an equilateral triangle in the Argand diagram, and represent
the complex numbers a, 8, y respectively.
y

B (B)

C(y)

A (a)

(iii) Showthata —y = w(y — B).

2
(iv) Deduce that a + wp + w?y = 0.

1

c) The locus of z, such that |z — 1 — 2i| = 1 is sketched below.
y
>

(i) Find the maximum value of |z + 1]. 2
(if) Find the maximum value of arg(z + 1) correct to the nearest degree. 2

End of Exam
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