SYDNEY GIRLS HIGH SCHOOL

2007 HSC Assessment Task 2
March 5, 2007

MATHEMATIES Extension 2

Year 12

Reading Time 5 minutes
Time allowed: 90 minutes

Topics: Complex Numbers

DIRECTIONS TO CANDIDATES:

Attémpt all questions

Questions are not of equal value

There are 3 questions with part marks shown

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 (Start a new page) 24 marks

a) Solve 2x” —x+3=0 and express your answer in thé form x + iy

b)If z, =2+37 and z, =3-5i, find in x+Hy form
Dz
i) lzll
iii) 3z, -2z,

N
iv) =L
2

c) Find V25-24i and express your answer in x-+iy form. )3 o

PRS-,

I z=-3+i
i) Express z in modulus-argument form <
ii) Evaluate z° and express your ansx%rer in x-+iy form -
PURLE W

ki

iIf z, = a+ib and z,=c+id, prove that lZJZZI = ]zl ”22[

) If z=rcish , what is the modulus and argument of rkiz wheré k isa
——non zero real number.

g) Solve for x if ix® —(14+1)x+2/—3=0 and express your solutions
— in x-+Hy form.
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QUESTION 2 (Start a new page) 24 marks

a) Copy (or trace) the diagram below - -

Z3

Z4

-

A 4

On your diagram mark the positions of
D) z+z,
i) z, -z,
iit) iz,
i) (1+i)z,

%i) Use a diagram to show that for any complex numbers z and w that
|z +wl <[]+ v |

ii) Give a numerical example so that ]z + w] = ’zl + ]wl
¢) Prove, by induction that (cosé+jsin6)" = cosnf+isinné for positive n.

d) i) Solve z° +1=0 over the complex field
ii) Sketch the solutions to z° +1=0 on an Argand Diagram
iii) Let ¢ be the root with the smallest positive argument and
write all roots insterms of & g
iv) Factorise z° +1 over
) The complex field
/) The real field
) the rational field
v) Find the perimeter of the polygon whose vertices are represented by the

roots of z° +1=0 on the Argand Diagram.

[2]

QUESTION 3 (Start a new page) 26 marks

a) If z=x+iy express Z—H in the form a+ib 3]
z—1 ‘
b) DIf z=cos@+isind ,show that z" +L” =2cosnb 2]
zZ
ii) Express cos* @in terms of cosines of multiples of & I3]
iii) Find [cos* 6.40 {given [cos0.d0 =sing+c } 2]

¢) If w isacomplex root of 2> —1=0,

i) Show that 1+w+w? =0 A
ii) Find a quadratic equation whose roots are 1+w and 1+w* [2]
iii)  Bvaluate (1+w)(1+w )(1+%*)(1+%*)(1 +w') 2]

&Express —1+4+/3i and ~1-+3iin modulus-argument form, and hence
prove that if n is a multiple of 3 then (—l +\/§z‘)n + (—1 —\/51')" =2 3]

¢) Find all the solutions of z* = izwﬁere z is a complex number [3]

f) Express cos4# and sin46 in terms of cosf and sind and hence express
tand @ in terms of tan & 4]
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