SYDNEY GIRLS HIGH SCHOOL

2005 HSC Assessment Task 2

March 9, 2005

MATHEMATICS Extension 2

Year 12

Time allowed: 90 minutes

Topic: Complex Numbers

DIRECTIONS TO CANDIDATES:

Attempt all questions

Questions are not of equal value

There are 17 questions ‘

All necessary working must be shown. Marks may be deducted for careless or badly arranged work
Board approved calculators may be used

Write on one side of the paper only




Question 1: Givenz=4 + 3i,

a) find (i) iz
- (i) z
(iii) z + iz
(iviz+zZ
b) plot the points represented by z, iz, z. z+ iz, z+ Z

on an Argand Diagram _
[6]

Question 2: Given z=1+1i and w= 1 - i+/3, write z and w in mod-arg form and hence

10
. wy . )
or otherwise evaluate (——) inthe forma+ib

z
[6]
Question 3: Sketch the region on the Argand Diagram where:
T 27
[4]
Question 4: a) Sketch the locus of z given arg(z—3) = 2—37[— and
b) Find the minimum values of i) ||
ii) [z+2]
[5]

Question 5: Solve for z in the form a + ib if:

7’ -z+4=i(z+7)

[6]



Question 6: a) Given |z-2-2i|=|z+4+6i],

i) Find the equation of the locus ofz
i) Describe this locus

b) Given |z-2-2i|=v2 |z+4-+6i]

i) Find the equation of the locus of z
i1) Describe this locus

- [6]

Question 7: Assuming the result for De Moivre’s Theorem for both positive and
negative integers and given z = cosf+isiné

a) Show z" +z™ =2cosné

b) Express cos’ @ in the form pcos58 + qcos30 + rcosd

T

2
c) Hence, or otherwise, evaluate fcosse.dQ
0

[6]

Question 8: Given O is the origin and A is represented by the complex number SB+i ,

a) Find Cif OA is rotated through (-%) and doubled in length to

form C.

b) Find the point B which forms the parallelogram OABC

[4]
Question 9: Given w is a complex cube root of unity
a) Show that 1+w+w? =0
b) Simplify (1+2w+2w?)’
c¢) Find the quadratic equation which has the roots
(1+3w+w?)and (1 +w + 3w?) ‘
[3]

Question 10: a) Given |z+ 1 -2i| =1, sketch the locus of z

b) Hence or otherwise find
i) the maximum value of arg z to the nearest degree
if) the maximum value of |z| [6]




Question 11: By expanding (cos 9+isim9)4 two different ways and by finding suitable
expressions for cos46 and sin40, find tan 44 in terms of tané

(6]

Question 12:Find and describe the locus of z given w = z 5
z—2i

and w is a purely

imaginary number.

- [6]

Question 13: If A is represented by the complex number z =1 + 2i and B is represented
by the complex number w = 4 + 4i, find the complex number D which

represents the rotation of B about A by +90°.
Hence or otherwise find the point C which completes the square ABCD.

[4]

Question 14: Find the four complex roots of -8-8\3 i, giving your answers in the form

a+ib
[6]
Question 15: Determine the locus of w, if |z|=1and w = z-1- L
z+1+1
Describe this locus :
' [6]
Question 16: Find and sketch the locus of z given argz® + arg(-iz) =0
[3]

Question 17: Consider the equation z° =1
a) Solve over the complex field
b) Factorise z° - 1 over the complex field
¢) Factorise z° - 1 over the real field
d) Factorise z° - 1 over the rational field
4z 1

e) Show éoszz+cos——- =—

f) Find the exact value of cos -ZSE

g) Hence find the exact value of the area of the pentagon formed by the 5
complex roots of unity. [Do not attempt to simplify the answer]
: [13]
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