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Apply the algebra of complex numbers
in solving problems.

Apply the algebra of complex numbers,
using relational thinking, in solving
problems.

Apply the algebra of complex numbers,
using extended abstract thinking, in
solving problems.
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QUESTION ONE
(a) Solve the equation x> —8x+4=0.

Write your answer in the form g% ere-a5-band ¢ are mntegess.and b = 1.
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(b) If u=1++/3i, clearly show #° on the Argand diagram below.

Imaginary
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(c) v is the complex number 3 — 7i : jz' ssessors
w is the complex number —4 + 6i. ' .

e real numbers p and ¢ such that pv + qw=6.5 - 11i.
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of e, where c is real
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(€)  If x®+bx+candx? + dy + e have a common factor of (x-p), Assessor:
prove that e

75 p,where b, ¢, d, e, and p are all real.
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QUESTION TWO

() What is the remainder when 2x3 +x? — 5x + 7 is divided by x + 3?
a

z=-3  2(-3043) ~sx-307

e _"'5’4 ;&A?'i" /5—]"7 —

+3i
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(b) The complex number

Find the value of £.
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can be expressed in the form k(1 + i), where £ is a real number.
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(¢) Find real numbers 4, B and C such

+

1
that =

4B, C
rx-1) x x°

(x-1)

(d) Wrjtefihe complex number [

47 =i ¥
1+2i

J in the form a + bi, where ¢ and b are real numbers.
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QUESTION THREE assesso
(@) Ifz=4+2iandw=-1+3i, find arg(zw).
G+2:)(-143;) S
= =202 6.2 22,35 )
z '/(;7 o L/‘

(b)  For what real value(s) of & does the equation kx” + % +2 =0 have equal roots?

Y (@? -8Bk

Bk 0 Lpeee gl
. é‘};"/{g
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(¢)  One solution of the equation 3w + Aw? — 3w+ 10=0 is w=—2.

er two solutions of the equation.
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(d) Solve the equation z° = k + \/_ 3 ki, where £ is real and positive.

2 -;72‘}-—— (;S 5) e ,
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on the following page.
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Achieved exemplar for 91577 2015 Total score 10

Q | Grade score | Annotation
This question provides evidence for A4 because the candidate has gained 3 u grades
for their efforts in parts b), ¢) and d)
a) The solution for the quadratic equation is correct but not sufficient because it has
not been expressed in its most simplified surd form.
b) u3 has been found and indicated on the Argand diagram.

1 Ad c¢) The candidate has substituted for v and w and expanded the brackets to simplify
the left-hand side of the equation. The candidate has not gone on to equate the real
and imaginary parts or solve the resulting pair of equations in p and q.
d) The discriminant has been found. No progress has been made to show that it must
always be positive.
e) The candidate has made a start by dividing the given factor into the first quadratic
expression.
This question provides evidence for A3 because the candidate has correctly
completed the two achievement level questions a) and b).
a) The remainder has been used to find the required -23.
b) The quotient of the two complex numbers has been simplified to find the required
k=2

2 A3 2
c¢) The candidate has provided a correct value for C but incorrect values for A and B
without any supporting working.
d) Not attempted.
e) The candidate has substituted for z but has confused the modulus with the
argument.
This question provides evidence for A3 because the candidate has correctly
completed the two achievement level questions a) and b).
a) The candidate has correctly multiplied the complex numbers, z with w. There is no
working to support the correct answer for the argument. Most likely the student has
used the arg option on their graphic calculator.
b) The discriminant has been found and solved equal to zero.

3 A3 c¢) An algebraic long division involving the factor corresponding to the given solution

has been unsuccessfully attempted.

d) The complex number has been converted to polar form but the following attempts to
use de Moivre’s Theorem to find the required roots have been unsuccessful.

e) i) As with part d), the candidate has converted from rectangular form to polar form
but has not been able to complete the problem.

e) ii) Not attempted.






