GOSFORD HIGH SCHOOL
2010/2011 HIGHER SCHOOL CERTIFICATE
MATHEMATICS EXTENSION 2

ASSESSMENT TASK 1

Time Allowed — 60 minutes

All necessary working should be shown.

Full marks may not be awarded for unnecessarily untidy work
or work that is poorly organised.

Students must begin each new question on a new sheet of
paper.

Questions will be collected separately at the conclusion of the
assessment task.

All questions are to be attempted and are of equal value.



Question 1 - (15 marks) — Use a separate sheet of paper Marks

a. Let z=34+4i andw= —1+4+1i

Express the following in the form a +ib, where a,b are
real numbers:

. z—w

T 2. T
5 (cos 3 T isin 5)

b.ﬂ If =

2 (cos 2= + isin=")
Express « in mod - arg form.
c. Let B = -2 +2ivV3
i.  Find the exact value of |f| and argf. 2
i. Hence, express B° inthe form a +ib, where a,b

real numbers.

d. Find the complex square roots of 7 + 6V2 1.

End of Question 1




Question 2 - (15 marks) — Use a separate sheet of paper Marks

I On an Argand diagram show vectors representing z; 2z,
Zq + Zo and Z1 — Zp.

il If z, and z, are two complex numbers such that

Z1t 2z = 2i show that |le = |22|'
21— 23

b. On an Argand diagram, shade the region defined by: 2

Im (z) <2 AND g < arg (z + 1) g%

_ i. Sketch the graph on the Argand diagram specified by:
lz—1—-+3i| =2
ii. Hence, find the maximum value of |z|.

d. Find the three cube roots of 8i (express answers in the form
a -+ ib).

i.  Find all solutions of the equation z° = 1, giving your
answers in modulus — argument form.

ii. Show on a diagram that the points representing the five
roots of this equation, on an Argand diagram, form the
vertices of a regular pentagon.

iii. Hence, show that the perimeter of this regular pentagon is 5
10 sin-TSE units.

End of Question 2



Question 3 - (15 marks) — Use a separate sheet of paper

a. Sketch the region in the complex plane where the inequalities
|z > 2 and 2 < z+ z < 6 hold simultaneously.

b. Given z =3+ 4i, find all possible co-ordinates of w, so that
the origin 0,z and w form a right angled isosceles triangle (right
angled at z) on the Argand diagram.

c. The point P on the Argand diagram represents the complex
number |z — 1| = Re (2) |

i.  Find the equation of the locus of P in terms of x and y.

il Describe the locus geometrically, giving at least two
features of the curve.

d. Find the locus in cartesian form of z if:
arg(z + 4) = arg(z — 4) — % :

e. Find the Cartesian equation of the locus of w if w = Z—;E and
given that |z| = 2. Describe the locus geometrically.

End of Assessment Task

Marks
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