Question 1 Start a new page Marks

(a) Simplify, leaving your answer in the form a+ib:
M (2+30)(1-2i) _ 1
N
(i —=—
V2 -i
KAMBALA (b) ()  Write 1+iv/3 in mod-arg form 2
; ] .
EXTENSION 2 MATIIEMATICS (i)  Hence find the two square roots of 1+iv/3 3
@ Iz, =4i, z,=23-2iand z, =23 -2i represent A, B and C . 4
HSC ASSESSMENT TASK #1 ' respectively, show that A ABC is equilateral
NOVEMBER 2004 -
Time Allowed: 50 minutes
Question 2 Start a new page Marks
INSTRUCTIONS
« This task contains 3 questions of 12 marks each. Marks for each part question are . '
shown, ' (@ @  Find (1—i)" in mod-arg form 2
* Answer all questions on the writing paper provided. (iiy  Using De Moivres Theorem or otherwise find the values of n for 2
 Start each question on a new page. . which (1-i)" is purely real.
» Calculators may be used. )
e Show all necessary working. : : ()] For what values of a and b is z=1 a solution to the equation
2i2* + (ia+1)z—(+3b)=0? ‘ 3

 Marks may be deducted for careless or badly arranged work.
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2




(© ) Solve the equation z° —=0, giving the roots z,,2,,%;,2;, 2510
mod-arg form with principal arguments.

(iii)  Show that the perimeter of the pentagon zz,7,z,25 formed by the
roots in the Argand plane is given by

P=5 2(l—cos2—7£)
V 5

Question 3 Start a new page

(a) . Sketch the region on the Argand plane where both

1<]z~4<2 and %<argz<2—:€- apply
2

® By looking at the values of " for n=1,2,3,4,... or otherwise, find the
possible values of the series S, =1+1+1 41+ + ...+ 1"

(c) z is the complex number z=x+iy |

) Find the equation of the cur\}e for which Im(z®)= 4 and sketch on a

suitably labelled Argand plane

(iiy  Show that the locus given by Re(z*)=0 is the pair of intersecting
lines y=1x

- (iii)  The region R in the Argand plane consists of all points which

satisfy both 0 <Im(z*)<4 and Re(z*)<0.
Complete a sketch of the region R on your answer for part (i)

End of task

Marks
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Icos ax dx
Jsinax dx
Jsecz ax dx

_[sec ax tanax dx

a® + x*

I L dx
1
="
1
I

1
I

STUDENT NUMBER/NAME: ................. e

STANDARD INTEGRALS

=——1——x"+1, n#-1, x#0,ifn<0’

1.
=—sinax, a#0
a

1
=——cosax, a#0
a

1
=—tanax, a#0
a

1
=—sgecax, a#0
a

1 ax
=Ztan? >, a#0
a a

L X
=gin” —, a>0, ~a<x<a
a

=ln(x+\/x2—a2), x>a>0

i)

NOTE: lhx=log,x, x>0
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