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MATHEMATICS -

Extension 2

Year 12

Time allowed - 90 minutes

Topics; Complex Numbers and Polynomials
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* Attempt all questions.

*  Questions are NOT of equal value,

*  All necessary working should be shown in every question.

* Marks may be deducted for careless or badly arranged work.
~ Write on one side of the paper only.

* Questions do not necessarily appear in order of difficulty.

Question One (27 marks)

1. Given z =1~3j find in the form atib{{ b ‘\'awl\\.;‘:(¢>
a) z b) z* ¢) zz al €) z+iz
z

Dag(z)  g) Re(z)
2. Given z, =a+ib and zy =c+id prove z—,+z_r:=z, +1z,

3. Find the square roots of 5 12i

4. JSketch the locus of the following:
a) Im(z)<2 N Re(z)<-1 b <4 N arg(z)z% )
. z-2i) 7«

O 25)

(S_,A) Find the three cube roots of unity and plot them on an
"~ Argand diagram,

b) If w is the root with the smallest positive argument

show the other is w?*
¢) Show I+w+w' = o
d) Evaluate (4+w-+ yv’)(2+3w+3w’) .
e) Show ﬁi"i’.".fl"zi =

+ow+ aw’

f) Form the quadratic equation with roots aw+bw® and ay? +bw

(6]

(3]
{1

(1]
{1]

(1]

- .




Question Two (26 marks) Question Three (27 marks)

o H Cl : -~
l. a) Write (—\/5 + i) in modulus argument form 2] 1. Fully factorise x" ~36 over the complex field [3}
b) Hence or otherwise evaluate (_ﬁ + ,-)6 1] 2. Solve the equation x* —5x* ~9x? +81x —108 =0 given that it [4]
has a root of multiplicity three.
2.If z= +ising -
F =cosGkisin 01' {71 - The polynomial equation 2x* +3x* ~4x-4=0 hasroots @,Band y.  [4]
a) Show thatz" +—=2cosng Find the polynomial equation with roots:
K “ a) 2a,2f and 2y

2 2 2
b) Expressin cos*d terms of cosnf b) a’,f" andy

. C
©) Find I cos 6do . Find the equation of a cubic polynomial that is monic, odd and gives [3]

a remainder of 4 when divided by x+1

2
3 ) Sketehthe locus of arg (z-2)= ~37£ 2] . Given the polynomial equation 3x* +$5x* +10x—4 =0 [4]
b) Hence find 2 5o that |2] is a minimum 2] a) Show that (-1 +\/§i) is a root.
. b) . Hence or otherwise find the other roots.
4. Find the Cartesian equation of |z—8= 3z 24 3]
. Given that px‘ +4gx+r =0 has a double root a: {51
> @) Solve 2*+1=0 . {4] a) Show that pa’ +q=0
b) Hence factorise z° +1 c;ver tl;e real field. . 3] b) Hence prove 274" = pr’
i3 s :
c) Prove that cos—5—+ cos—s~ = 5 2]
7. Given the polynomial P(x)=x’-6x"+9x+k find the values of k [4]
for which P(x) = 0 has exactly on?r root.
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