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Year 12 Mathematics Extension Il Trial HSC

Question 1 (12 marks)

(a) Let w;=8~2i andw, =—5+3i.Find in the form x+iy:

@ w+w,

6)]

ww,
(b) () Show that (1—2i)*=-3—4i

(i) Hence solve the equation z* — 5z + (7+ i) =0

(¢) (i) Express 1—iv3 in modulus-argument form.

s .
(ii) Express (1—i1/§) in modulus-argument form

5
(iti) Hence express (1— nﬁ) in the form x + iy

Question 2 (12 Marks)

a) Find all solutions to the equation 2> =-1 in modulus-argument form.

b) Sketch the region in the Argand diagram where the two inequalities
" e~i<2and 0% arg(z +1) < § hold simultancously.
¢) Describe the locus of Z on the Argand diagram if
arg(z—D—arg(z+ D= %, giving its Cartesian equation.

d) Sketch the region in the Argand diagram that satisfies the inequality

Z+2z+7)s0
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Question 3 (12 marks)
(a) If z=cosO+isinf

@) Show that z" + -17 =2cosnb
z

1
(i)  Hence show that cos* 8= g(cos49 +4cas26+3)

(b) The roots of x*+5x%+11=0, are &, § and 7.

(i) Find the polynomial equation whose roots are o, B* and 72,

(ii) Find the polynomial equation whose roots are %, 213— and %
3
x —4x-10 3x-4
¢) Show that ————=x+1+—5——.
© ?-x-6 * x—x—6

3
(d) Using part (c) express -)-C—Zi——m—
x“=-x—6

as the sum of partial fractions.

Question 4 (12 marks)

a) Determine the complex roots of z5=1 in the form cos &+ isin Hand
hence factorise z° —1 over:

[6))] The complex field

" (i) 'The real field using linear and quadratic factors

b) When a polynomial P(x) is divided by (x —2) and (x— 3) the respective
remainders are 4 and 9.

Determine what the remainder must be when P(x) is divided by (x—2)(x~3)
¢) If o is a complex root of =1
(@)  Show that 1+@+a”*=0

(ii) Ik is apositive integer, find two possible values of 1+ a® + w*
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