Name: Teacher:

Sydney Technical High School
Year 12 Ext.2 Mathematics HSC Assessment Task 1 March 2004

Instructions:

Start each question on a new page.

Show all necessary working. Single column of work only.

Staple these questions to the front of your answers.

Full marks may not be awarded for careless* or incomplete work.

Indicated marks are a guide and may change slightly during the marking process.
* Be careful when writing “z” so that is distinguishable from “2”.

Time allowed: 70 mins
Q1 Q2 Q3 TOTAL
/14 /17 /16 /47

Question 1
a) Given that a and b are real numbers, find ¢ and b if

3+4i

=147
a+ bi

b) If z=-1++3i and w= 2{005(:37—{) + isin[:;—ﬂ

i)  Find |z|

i) Write z in mod-arg form
iii) Evaluate the following in simplest mod-arg form
a) zw
o
W
oW

1v) Show w and +/w on a number plane diagram and on it write the values of Jw in

mod-arg form.

c) For a complex number z, Arg(z + 2) = 2 Arg(2).
i) Find, giving reasons, the value of | z |.

ii) Give an expression for Arg(z — 2) in terms of Arg(z).



Question 2 (Begin a new page)

a) For the ellipse 4x*> +9y* =36

) find the co-ordinates of the foci
i1) find the equations of the directrices
ii1) Sketch the ellipse showing x & y intercepts, foci and directrices.

iv) Sketch the following ellipses, explaining the relationship to 4x*> +9y° =36
for each one.
a) 9x* +4y* =36
B)  c’x*+9y’ =36 where ¢’ >4

. : . 2 : T d 2
b) 1) Differentiate -)E;- + —)%- =1 implicitly to show that LA bjx .
a b dx a‘y
i1) Hence prove that the equation of the tangent to the ellipse
¥’y X5 W

;2-+—b—2—:1 atP(xpyl) is ?—F bz

ii1) The tangent at P cuts the directrix in the first quadrant at D.
Find the co-ordinates of D.
iv) If' S is the focus associated with the directrix in iii), prove that ZPSD = 90°

Question 3 (Begin a new page)

a) Sketch the following loci

)] ]z—2[=2,0£argz$—§-
i) arg(z+1)="/y,Re(z) <2

b) i) The locus of the point P (x, y) which represents the complex number z is given by
the equation /m(z) = lz - 21’] . Find the Cartesian equation and sketch the locus of P.

il) Find the least value of arg z in part b (i)



c) 1) Show on an Argand diagram the positions of the roots of Z=-1
i1) Explain algebraically why the roots of 2> = -1 are among the roots of z° = 1.

ii1) By referring to the roots of 2% =1, find the roots of z* +z> +1=0 in mod-arg form.

d)

y=ENx+2

The area under the curve y =+/x + 2 between x = -2 and x = -1 is rotated about the y axis to form
a kind of “donut”. Find the volume of the donut in terms of .

End of Examination
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