Question 1

a) Reduce the complex expression (2-1)(8+3i) totheform a+ib
B+1i)
where a and b are real numbers.

b) The complex number z isgivenby z=-V3+i
iy Writedown thevaluesof argz and |2zl
ii) Hence or otherwise show that z7+64z =0
¢) Find the roots of the equation (2 +1i)22-4z+ (2-1)=0
expressing any complex roots in the form a + ib where a and b are

real.

Question 2 (begin a new page)
a) Giventhat P(X)=(x*-1)}(x2-2) factorise P(x) completely over:
i) the rational numbers.
ii) the real numbers.
iii) the complex numbers.
b) If the polynomial P(x) =x*+x2+6x+ 4 has a rational zero of

multiplicity 2, find all the zeros of P(x) over the complex field.

c¢) Consider the polynomial  P(x) =x4- 4x3+ 11x2- 14x + 10

i) if P(x) hasroots (a+bi), (a-2bi) whereaand b are real
find the values of aand b.

ii) Hence find the zeros of P(x) over the complex field and express

P(x) as the product of two quadratic factors.
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Question 3_(begin a new page)
a) Let a, g,y be the roots of the polynomial x3+ 4x2-3x +1 =0
Find the equations with roots:
) 2a,28,2y iy o, gL y7?
b) Graphthefunction f(x)=1-x2 for 2<sx<2
Without using calculus, neatly sketch the following curves, clearly

showing their main features. Use half a page for each graph.

) y=1f)! i) Iyl =f(x)
iil) y={fpQp iv) y=e'®

Question 4 (begin a new page)

a) Given that 1, w and w? are the cube roots of unity, the roots of z3 =1

simplify (1 -w)(} -w2)((1-w4)(1 - we)

b) Sketch the following loci on separate Argand diagrams:

——O

i) agz+1+d=rm i) 1z-2t = lz+il
4 Y
» 8
¢) OABC is a square in the complex plane and
the point A represents thecomplex number z. ¢ A
i) State the complex numbers represented by Band C. ° =

ii) Draw the square reflected in the x axis tobecome OA'B'C’

What complex numbers are represented by A’,B',C’.
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Question 5 (begin a new page)

a) Find the value of k such that the equation
x2-3x+ k-2 =0 has two distinct real roots.

b) A Ravenswood old girl leaves a will in which she establishes a fund of
$50 000 for the students of Ravenswood. This money is to be
invested at 6% interest compounded annually. Under the conditions
of the will no money is to be withdrawn from the fund during the first
20 years.

i) If these instructions were followed, what amount would be in the
fund at the end of 20 years ?

ii) Suppose that at the beginning of each subsequent year after
establishment the old giris union decides to add $1000 to the
tund. This also eams 6% compounded annually.

How much money would now be in the fund at the end of 20
years.?

4 £ x A
¢) ABCD is a square of side 2 units
E and F are chosen on AB and BC
respectively such that BE = BF = x units. P
EF and ED are joined. . o s———— |
i) Show that the area of the 2 c

quadrilateral EFCD isgivenby A= 1 (4 +2x-x?)
2
ii) Find the maximum area of this quadrilateral.

d) The continuous curve corresponding to the functiony =f(x) has the
following properties in the closed interval a<x<b

fx)>0, f(x<0, (x>0

i) Sketch a curve satisfying these conditions.

i) State the least value of f(x) in this interval.

Question 6 (begin a new page)
L X'}
a) The base of a solid is in the circle x2 + y2 = 16 and every plane section 11

perpendicular to the x axis is a rectangle whose h‘]ght is twice its base.
Find the volume of the solid.

> L 4
b) The region R in the first quadrant is such that y= 4xR - xA is rotated
about the y axis to form a selid of revolution. Use the method
involving cylindricAl shells to find the volume of this solid.

¢) Find the volume obtained when the area in the first quadrant -
enclosed be the curves y = sinx and y = cosx and the y axis is rotated
about the x axis.

Question 7_(begin a new page)

a) Inaclass of 30 girls 25 study mathematics and 20 study History. ifa
girl is picked at random from this class find the probability that she
studies both Mathematics and History.

b) An inspector selects 3 light bulbs from their daily production for
testing. If a bulb does not last longer than 1000 hours itis calleda
'failur?". If the probability of a failure is 0.0002 find the probability that
he selects

i) 1 failure ' ii) 2 failures

iii) no failures iv) at least 1 failure.

¢) A highway running West-East passes through town A and town B
which are 130km apart. AnothertownC is N43°E of town A and
N 58°W of town B. A new road is to be built from town C running due
South to the highway. How long will this road be?

d) Given X 0/ 02 |04 {08 108
f(x) [ 0 { 0.20(0.39/0.560.71

0.8

Use Simpson’s Rule with 5 function values to calculate Jf(x) dx
o
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Question 8 (begin a new page)

a) Draw neat sketch graphs of the foliowing showing their main features

i) y=2-sinx ii) y = In(2x-6)

b) Express_ - 4x-1_
(14x3)(1 +2x)

Hence find x2-4x -1 dx
(1+x3)(1+2x)

as the sum of two partial fractions

¢) P,Q,R are the mid-points of the sides BC, CA and AB of a triangle

ABC. The circle through P, Q and R meets the three sides again at X
Y and Z respectively. show that:

i) RPCQ is a parallelogram.
i)y Triangle XQC is isosceles.

iif) AX is perpendicularto BC

Q
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