GIRRAWEEN HIGH SCHOOL
MATHEMATICS EXTENSION 2 TASK 1
DECEMBER 2009
Instructions:
* Start each new question on a new piece of paper.
* Use only one side of the paper.
* Show all necessary working.
* Marks may be deducted for careless or badly arranged work.
* Approved Scientific calculators may be used.
Time allowed 90 minutes

Question 1. 8 Marks
Given z=2-3i and w=-1+4; find in the form a + i

(a) z+w
(b) zw
() zw
(d) 2*

© +
w

Question 2. 16 Marks

Given that z = \/?_J—i and w=-1+1i

(a) (i) Express bothz and w in niodulus argument form
3

(ii) Express —- in the form a + ib
W

(b) (1) Find all real numbers x and y such that V8+6i = x+iy
(if) Hence or otherwise solve forz: z* +(1+3i)z> -4z =0
(c) Find the fourth roots of 2+/3 +2i you can leave the answer in mod/arg form
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Question 3. 6 Marks

Copy the diagram below into your answer book, z, and z, represent unit vectors

(a) Draw the vectors representing
1) z +z,

) +
(i) z,
(iv) —z,
V) z-gz

vi) (z)
Question 4 20 Marks

(a) Sketch on separate Argand diagrams
) [z-Q2+9|<2 :
(i) |z-@+h|<|z-2|

(i) arg(z—2i)= ,3”_

(iv) ‘22 -(2)’| 24
(b) Express the following loci in Cartesian form
(i) |z—(2+z')l =3
(i) |z-2|=|z+2i]
z-2\ &«

(iii) arg (— = {(Hint all details required)
z+2) 4

(c) The point P on the Argand plane represents the complex number z where

. 1 . )
z satisfies ~—+i =1 Find the locus of P as z varies.
zZ Z
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Question 5. 11 Marks

Let z=cos@+isind by expanding z* using De Moivre and binomial find expressions for
(a) cos4d
(b) sin4d
(c) tan4#d intermsof tan” @

(d) Prove that z" +in =2cosnd
z

(&) 27 —in = 2isin nd
z

(f) Show that cos®é@= é(cos 60+ 6c0s 46 +15¢c0528 +10)

Question 6. 14 Marks

(a)

- (0)

1+sinf+icos@

1+sin@—icosé
(if) Hence or otherwise deduce that

=sinf+icos@

(i) Prove that

(1+sinZ +icos )’ +i(l+sinZ —icosZ) =0
5 5 5 5

Let w=cosz?ﬁ+isin2%r

(i) Showthat w* is asolutionto z° —1=0 where k is an integer
(ii) Explain why 1+w+w +w’ +w' =0
(iii) Hence or otherwise find the value of (w~1)(1+2w+3w? + 4w’ +5w")

w w? W wt
st b}

7 Show that S=10
—-w 1w l-w l-w

(iv) GiventhatS= " 3

Question 7. 14 Marks

(a) If » is a positive integer prove that [

(b)

1+itant9]" _l+itannd

l—itan @ i—itannf

(i) Solve the equation z®—1=0

(if) Hence factorise z° —1 into linear and quadratic factors with real coefficients

(iii) Sketch the roots of z° —=1=0 onto a Argand diagram.
(iv) Find the area of the regular polygon formed by connecting the roots.
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Question 8. 9 Marks

5

(a) Determine the greatest and least values of arg (z) , where |z—4i| =2
(b) If z=cos@+isiné prove that 2 =1—z'tanE

1+z 2
(c) OABC isasquare OA is represented by the vector 3+ . Find the vectors

representing OB and OC

Question 9. 9 Marks

Using the fact that lz|2 =zz
(2) Show that Iz[ +Zz!2 +|7, —z2|2 = 2I21|2 +2|zz|2
(b) (i) Express 1+cosé+isin@ in modulus argument form.
(i) Find (1+cos&+isin&)* in modulus argument form.

(©) (i) Express sin&+icosé in modulus argument form.
(i) Hence find +/sin@+7cos@ in modulus argument form.

Question 10. 7 Marks

Z, v Zy

‘3

Z, , Z, and Z, are three points on the unit circle forming an equilateral triangle.
(a) () If Z, = cos@+isind express Z, and Z, in terms of @
(ii) Provethat Z +Z, +Z, =0
(iif) Provethat Z* +Z,> +Z,*=ZZ,+Z,Z,+Z.7,
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