SYDNEY TECHNICAL HIGH SCHOOL

(Est 1911)

MATHEMATICS EXTENSION IT

HSC ASSESSMENT TASK 1

~ MARCH 2003
Time allowed : 70 minutes ( COMPLEX NUMBERS ¢ CONICS)
Instructions :

Show all necessary working in every question.

Start each question on a new page.

Attempt all questions.

All questions are of equal value.

‘Full marks may not be awarded for careless or badly arranged work.
Approved calculators may be used. .

This test forms part of your HSC assessment.

These questions are to be handed in with your answers.

Name : Twmy, Lin.
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Question 1

)  Write 22 in the formx + iy
1+
b) (3+2i)(d +1i) is real. Find the value of d
: x2 y2
c) In answering questions about the ellipse — + el =1(a>b) Ting
a

gave the following answers.

i) eccentricity 0<e<l1

ii) foci (0, £ ae) ‘

Are Ting’s answers correct. Give explanations for your choices.
d)  Find |x+ip+2]
e) If z is the complex number x + iy simplify (z - z)?
f) 1) Sketch the locus of z defined by arg (z+1) = _765

i) Find z in the modulus argument form such that |z| is a minimum
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"Question 2

a)

b)

d)

C 1) If OABC is a parallelogram find the cc@ number for C
(z?

For the ellipse 4x? +9y? =36 find
i) eccentricity
if) co-ordinates of foci

iii) equation of directrices

iv)  sketch the ellipse marking all the necessary information N
1/ \
- )\ k/
- e /1/‘
B(2i2): Qﬁ v
C . A ()

In the diagram < CBO =<BOA = 90° and OB =20A. If A is the complex number z
i)  Explain why B is the complex numbe@ :

Find the equation and sketch the locus of z if p= 2

Let A and B be the complex numbers z, and z, satisfying |z,|=|z,| harb??’

i) Draw an Argand diagram showing the cbmplex numbers z,,z, and
z, + 2, (label C), z, and z, in the first quadrant.

ii) What type of figure is OACB

iii)  Mark on your diagram the complexv number z, —z, (label D) -

zZ,+2

“L—2 is imaginary

iv)  Use your diagram or otherwise to show that
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/" "Question 3 ' Marks

a) The complex number z is given by .z = —/3 + 7. Find

i) arg z | 1
if) ]z, 1
- 1ii) 2" in modulus argument form 2
i it (2o (et
b) Therootsof z° —1=0 are 1, w, w2, w?,w*,w 2 @ tw 1),
) Find w (first complex root) in modulus argument form 1
i) Plot all the roots on an Argand diagram A 2
J¥- iii) By factorising or otherwise write down the equation whose roots 1
are w, w’ and w’
c) Give the inequalities which describe this region in the complex number plane. 3
"
« —»
' x2 y2 )
d) i) Prove that the equation of the tangent to the ellipse —-+ X =1 3
‘ a
at the point P(x, y,) is ﬁz'+% =1
a
i)  This ellipse meets the y axis at iB and B'| The tangents at B and B' 3

to the ellipse meet the tangent at P at O and Q! respectively.

@)  Draw a neat sketch labelling each of the points and showing
the tangent.
B) Prove BQ x B'Q' = g
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