GIRRAWEEN HIGH SCHOOL
YEAR 11 MATHEMATICS EXTENSION 2 TASK 1
Time allowed: 110 minutes | December 2010
Instructions:
* Show all necessary working.
* Marks may be deducted for careless or badly arranged work.
* Approved scientific calculators may be used.

Question 1 (12 marks)

(a) Evaluate: 4
r=1000 ,
O Giyi ™"’ a > @
r=0
(b)Y If z = —2+3i and z, =3~4i, express the following in the form a +ib. 8
. ' e veny 2.2
(D) z+z, (ii) z,-z (111} %

2

Question 2 (13 marks)

(a) Express in modulus argument form where argument is in radians. 6

G  z=-1-i (i) z=-3+i3

(b) Evaluate each of the following in Cartesian form

@) [3(cos 40° +isin 40°)][4(cos 80° + i sin 80°)] 3
. 1 eonT
(i) (2cis15°) 4

(4cis45°)’



Question 3 ( 12 marks)

(a) 6 Find all real numbers x and y such that (x +iy)* =—-5-12i.
(i)  Hence solve the equation z° — 4z +(9+12i) =0

(b) Solve the equation z* = 8('\/§ +1). Write answers in modulus argument form.
Question 4 (27 marks)
(a) Byletting z =coséd +isind and expanding z°find expressions for
(1) sin6d
(i1) cos 66
(iii) tan 6€ in terms of tan®

(b)  Prove that

. a1 T .

M z +—=2ncosnt (1) z —— =2isinnd
z z

(¢)  Using the result/s of (b)

) Prove that sin®@ = % (cos 68 —6¢c0s48 +15¢c0826 —1 O) '

_ (z2 - iz) X i
(i)  Find all complex numbers z such that ——Z2—— = /3,
(2'2 + ?)

Question 5 (17 marks)

(i) Find the seventh roots of unity. Show the roots on an Argand diagram.

(i) Resolve z’ —1 into real quadratic and real linear factors.
(iii) Find the sum of the roots.

(iv) Using (iii) above and the fact that cos(360—8) = cos&, deduce that

27 4z 67 1
COS— +CO0S— + COS— = ——
7 7 2



Question 6 (17 marks)

(a) If @ is a complex cube root of unity
(i) Show that (1- & - 0*)(1- @+ o)1+ - 0?) =8
(i)  Form a quadratic equation with roots a@ + b’ aw’ +bw .

2
a+b
A +d?

(b) Ifx+iy=ﬂ,prove that x*+ y* =
c+id

1+cos@+isindg
1+cos@ —isiné

(c) Prove that ( ] =cosnf +ismn@

(Hint: Express 1+ cos#@ and siné in terms of g)

Question 7 (26 marks)

(a) If z=3+2{, plot on an Argand diagram
Q) =z (i) -z (i) z
(v) iz V) z+2i
(b) Sketch these on separate Argand diagrams.
(@) |z+2+3]<2
(i) 1<|z-1<3
veny, T /4
1) — < ar < —
(iii) o SABZ <

(iv) arg(z—-1-2{) = % . Find the equation of the Locus.

(v) 2<|z/<3 and Im(z) 21
(c) Prove that for any two complex numbers z and @
|z + a)|2 +lz—af =2] (z|2 + [cu|2 ]. Give a geometrical interpretation

of this equation.



Question 8 ( 14 marks)

(a) Plotthe points z=7 and w = —1-+ 2 onan Argand diagram. Deduce from the

V2 2
diagram that tan%r =2 +1.(Hint: 2| =|o|=1, argz = %, argo = %)
{(b) Find the locus of z:

() If arg

-3 . . e
z 1= % (Find the centre and radius of the corresponding circle.
Z e

Show working and write reasons)

z _;‘ =2 (Find the algebraic equation and describe it)

(i) If

zZ+

Question 9 (14 marks)

Let x=cosg§£+ising§£ and b=x+l,b>0.
x

() Show that x* +x°+x2+x+1=0 .

(ii) Use (i) to show that *+b—1=0.

(iii) Show that x* —bx +1=0 and hence x = %(b +iv4-b%)

(1v) Hence show that cosz?ﬂ- = L z \/g and sinz?ﬂ = _;_
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