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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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You are advised to spend 60 minutes answering the questions in this booklet.

QUESTION ONE

(a) Write in the form a + b\/g , where a and b are rational numbers.
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(b) Complex numbers u and v are represented on the Argand diagram.

If w= u—v, then show w on the Argand diagram below.
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(c) One root of the equation z* —~3z+p=0 is z=2 - 3i. ASSESSOR'S
USE ONLY

If p is a real number, find the value of p and the other roots of the equation.

(d If z=14+1 andw= %+ i, find the exact value of arg(w).
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() If u=6+ki and v=4+ki, find k if arg(u.v) = T ASSESSOR'S

4° USE ONLY
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QU ESTION TWO ASSESSOR’S

USE ONLY

(a) What is the remainder when x* + 4x? + 3x — 9 is divided by x +2?

2
(b) Ifu= 2cis?n and v= 6cisg, write = in polar form.
\%

(c) Find the equation whose roots are three times those of x?>+9x — 12 =0.
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(d) If u=x+iy and au®+ bu + c =0, prove that ai’> + bii + ¢ = 0. ASSESSOR'S

USE ONLY
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z+21

(e) Describe fully the locus of the points representing z if is purely imaginary. ASSESSOR'S

USE ONLY
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QUESTION THREE

(a) Solve the equation z? + 6z +20 = 0.

Express the solutions in the form z = a++/bi, where a and b are integers.

(b) pand g are complex numbers, where p =3 +4i and ¢ =2 - 3i.

Find pg, expressing your answer in the rectangular form a + bi.

(c) Solve the following equation for x in terms of p:
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(d) Find all the solutions of the equation z*> + n = 0, where 7 is a positive real number. ASSESSOR'S

Write your solutions in polar form as expressions in terms of 7.

(e) Find the values of & for which the equation 6+ x —4+/3x + k& =0 has no real roots.
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Extra paper if required. ASSESSOR'S

USE ONLY
QUESTION Write the question number(s) if applicable.
NUMBER
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