GOSFORD HIGH SCHOOL.
Extension 2 Mathematics.
Assessment Task December 2011.

Question 1
(a) Solve for x over the complex field  5x2 — 12x + 17 = 0,
(b) Find the complex factors for x2 + 4x + 5,

(c) Given the complex numbers 4=3—-4; and B=1+; ,
determine the following in the form x + iy.

(i) 4-B
(i) AB
(i) B2
A
(iv) Z

(d) Find real numbers x and y such that 3x + 2y—ix+5y=7+5;.

Question 2
(@) Given C=1+;

(i) Write C in mod-arg form.

(i)  Hence, using De Moivre’s theorem find C* .

(b) Ifz; =3(cos40°+ isin40°) and z, = 4(cos 80° + { sin 80°)
Evaluate z,.z,.

(¢) Given that 1, @, @? are the cube roots of unity show that:
(1+20+30?)(1+20* +3w) =3

(d) If zy =x+iyand z, = x, +1y, show that Z+z,=Z+1Z,.

(e) Find the real numbers a and b such that (a + ib)2 =9+40;



Question 3

Draw a neat sketch of the following.

a) Im(z) = —4 1
b) |z|<4 1
) |z-3+4i=5 2
d) arg(z+1)=120° 2
e) arg(z—1)—arg(z+1)=45° 3
f) zZz-4(z+2)=10 3
Question 4
c Ty
(2) 3
B
D
O 1 A x

OAB is an equilateral triangle of side length 1 unit. OBCD is a square.

Find the complex numbers represented by the points B, D and C, in exact terms in the
form x+iy.



(b) Solve
(i) 7%t =1 wrirlff_q GASBEcs W sip PI“‘L trlesing ‘torv"

(ii) 23 =24 20 wmowers la M.w(-q.j

(¢) (i) Show thatif z =(cos8+isin®)then 2" +z™" =2cosnb.

(i) Hence or otherwise solve z* +2z3 +32% +22+1=0.
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