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Mathematics
Extension 2

Outcomes Assessed: E2, E3, E4 and B9

General Instructions

» Working time — 80 minutes

» Write using black or blue pen; diagrams in pencil
and at Jeast one-third of a page. :

» Board-approved calculators, mathematical
templates and geometrical instruments may be used

» All necessary working should be shown in every
question :

» Marks may be deducted for careless or badly
arranged work

Student Number

Total marks —- 43
- & Attempt Questions 1-7 .

» Section A ~ 4 multiple choice
questions to be done on
answer sheet

* Section B — 3 questions to be
answered in booklets. Start a
new booklet for each
question.

Question Marks Corﬁplex Numbers | Polynomials | Induction
Mmc | -4 ' Bl o
5 12 /9 A3
6 T 4 11 13
7 - M3 16 3 14
TOTAL - 143 129 no 4
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=—e% a=0
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= —sinax, a#0

1
= —-—cosax, a#0
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1
= —tanax, a=0
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1
= —gecax, a#0
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1

= ltan‘ f, a#0
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L aX
=s8in" —, a>0, —a<x<a
a

= ln(x+\/x2—az), x>a>0

= 1n(x+\/m)

NOTE: Inx=1log,x, x>0




Section A — Multiple Choice

Questionl:
. Question 2:
The complex number z = 7 + i is represent: g i - .
plex mumber [ is represented on the Argand diagram below: Ifz =1+ 2i then Re(z?) is
Imz
Ay -3 B) 3

0 -4

‘Which of the following Argand diagrams represents iz? .
' Question 3:
A .
) FImZ B) Im z 1, w, w? are the roots of the equation z° — 1 = 0, the value of:
(1+ )2+ 20%) is:
Rez Rez -
A) 2 B) -2
Q) 20 D) —2w
9] ‘AIm z D) Imz
Question 4:

The polynomial equation 4x® — 5x% 4+ 2x — 1 = 0 hasroots @, 8, y.
Rez Rez

Which of the following polynomial equations has roots %, %,% ?

Ay x*—-2x"4+5x—4=0 B) '——'iz+3._1=0
. X x

C) x3—4x?+20x—32=0 D Z_ 2% 1=0
x X




Section B-
Marks

Question 5: (12 Marks)
a) Given z = 1+ /31 find:

Dzl 1

if) arg(z) 1

i) 23 1
b) The polynomial function P(z) = z* — 4z3 — 32% 4+ 50z — 52 has 3 — 2{

as a zero.

Factorise P(z) over the field of rationals. 3
c) i) Find the five roots of the equation z° + 1 = 0 2

i) Indicate the five roots on an Argand diagram. 1

% i)  Hence show that cos T + cos = = 2 3

Start a new booklet
Marks
Question 6: (14 marks)

. x+2 A B
a) 1) If m = m-{-ﬁﬂndﬂle values of A and B. 2
i) Hence, find: 1

x+2

(x+Dx—2) dx

b) The point A represents the complex number z; = 2 and the point B
represents the complex number z, = 3 + 2. The point C represents

T

the complex number z such that AB = BC, £ZABC = 3 and A, B, and C
are in anti-clockwise order, as shown in the diagram.

Imz

Not To C
Scale

A Rez

i) Find the complex number z; represented by point C. 2

ii) D is the point on the Argand diagram such that ABCD is a square. 2

Find the complex number, z, represented by the point D

Question 6 continued on the next page.




Marks
Question 6 continued.
c) Consider the locus on an Argand diagram represented by 3
2zl =z+ 74 4, where z = x + iy.

Describe the locus geometrically

d) i) Sketch the region on an Argand diagram where the inequalities 2
|z] <5 and "—47-! < arg(z — 5i) _<_ 0 hold simultaneously.
ii) Let a be the complex number of minimum modulus satisfying 2

the inequalities given in part i).

Express « in the form x + iy.

Start a new booklet

Marks
Question 7: (13 Marks)
a) A sequence of numbers U, is such that U; = 3, U, =21and 4
U, =7Up_q —10U,_, for n = 3.
Use mathematical induction to show that U, =5"—2"
b) Given that 2x* + 9x3 + 6x% — 20x ~ 24 = O has a triple root, 3
find the triple root.
c) The n roots of unity zy, z3, Z3 ... ... ... Z,, are represented by the points
X1, X0, X3 e e e X, on an Argand diagram.
X1, X5, X3 oo . X, are joined to form a polygon.
i) Show that the area of the polygon is given by 4, = gsin(%") 2

if) Show that the perimeter of the polygon is given by B, = 2nsin(§) ‘2

iiiy =~ Show that B, = 24, for all positive integers n. 2

End Of The Paper
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