
MATHEMATICS EXTENSION 2
2021 HSC Course Assessment Task 1

13 December 2021

General instructions

• Working time – 1 hour. (plus 5 minutes reading time)

• Write your answers in the answer booklet provided.

• Write using blue or black pen. Where diagrams are to be sketched, these may be done in pencil.

• Board approved calculators may be used.

• All necessary working should be shown in every question. Marks may be deducted for illegible or incom-
plete working.

• Attempt all questions.
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Question 1. (6 Marks)

(a) Let ω =
20 + 21i

29
and z =

3 + 4i

5

(i) Express ωz in (x+ iy) form. 1

(ii) Express ωz in (x+ iy) form. 1

(iii) Hence find two distinct ways of writing 1452 as the sum a2 + b2 where a and 1
b are integers such that 0 < a < b

(b) In an Argand diagram, ABCD is a rhombus with ∠ABC = 600. 3
The points A and B represent the complex numbers (3 + 4i) and (6 + 6i)

respectively.
Find the complex numbers representing the points C and D.
(your answer in (a+ ib) form with exact values for a and b.

Question 2. (6 Marks)

(i) Find the square roots of 8 + 6i 2

(ii) Solve z2 + 2(2 + 3i)z − 13 + 6i = 0 2

(iii) Describe geometrically the locus of z, if |z + 5 + 4i| = |z2 + 2(2 + 3i)z − 13 + 6i| 2

Question 3. (7 Marks)

(a) Write down the negation to the statement ”For all xϵR, if f(x) =
2x+ 3

x+ 2
, 1

then f(x) ̸= 2

(b) Write down the converse statement to the conditional statement 1
”If 5x− 1 = 9 then x = 2”

(c) Let a, b and n are integers. Prove by contrapositive the conditional statement:
”If n does not divide ab then n does not divide a and n does not divide b ” 2

(d) Prove by contradiction that there are no rational solution to the equation
x3 + x+ 1 = 0. 3
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Question 4. (7 Marks)

Let |z| ≤ 2 and arg
(

z + 2√
3 + i

)
≥ π

12
.

(i) Sketch on an Argand diagram the region representing z. 3

(ii) Hence determine the exact value of a and b such that a ≤ arg(z + i) ≤ b 2

(iii) Find the minimum value of |z + i| 2

Question 5. (9 Marks)

(i) Solve the equation z5 + i = 0. Write down all the roots in mod-arg form. 2

(ii) Express z4 − iz3 − z2 + iz + 1 as the product of two quadratic factors in z 2

(iii) Hence evaluate
(
sin

π

10
sin

3π

10

)
1

(iv) Hence evaluate
(
sin

3π

10
− sin

π

10

)
1

(v) Hence find the exact value of sin
( π

10

)
3

End Of Paper
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