NORTH SYDNEY BOYS
HIGH SCHOOL

EXTENSION 2 MATHEMATICS
HSC Course Assessment Task 1
December, 2023

General instructions

e Working time — 60 minutes.
(plus 5 minutes reading time)

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

e Board approved calculators may be used.

e Attempt all questions.

@UESTIONS 1-@

e Commence each new question on a NEW
BOOKLET.

e All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.

STUDENT NUMBER:

Teacher (please ¢)

O Mr Berry
(O Ms Lee
(O Mr Umakanthan

(O Dr Vranesevic

# BOOKLETS USED: .....

Marker’s use only.
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Question 1 (12 Marks) Marks |

a) If(14+i)z=3—1i,find:

1)  zinthe form x + iy 2

i) |z| 1

ii) Argz 1

iv) z 1
b)

i)  Find V8 + 6i 2

ii) Solvez?+ (2+4i)—11-2i=0 2
c) z is a complex number such that z = k(cos 8 + i sin ) where k € R 3

Show arg(z + k) = g
Question 2 (10 Marks) Marks |
a) Consider the statement “for all integers a and b, if a + b is even, then a and b are
even”

i)  Write the contrapositive of the statement 1

ii) Write the converse of the statement 1

iii) Write the negation of the statement 1

iv) Is the original statement true or false? Prove the statement is true/false 1
b) State the negation of 1

(Vxe€Z)(x=3=>x2=9)

c) Prove that if n > 0 and 4™ — 1 is prime, then n is odd 3
d) Prove that there are no integers x and y such that x? = 4y + 2 2



Question 3 (12 Marks) Marks |
a)
7 46,9 Diagram is not to
scale
X
~
~
/{ ?
In the diagram, ABCD is a thombus whose diagonals meet at O, the origin. A
represents the complex number 3 + 4i and OD = 2 units.
Find the complex number represented by
i) C 1
i) D 2
b) The cubic equation
223 +pz+qz+16 =0
Where p and q are real, has roots a, § and y.
It is given that @ = 2 + 2+/3i
i)  Write down another root, 8, of the equation 1
ii)  Find the third root, y 2
ili) Find the values of p and g 2
iv) By expressing a in modulus-argument form, show that 2
n nm nm
(2 + 2\/§i) = 4"(cos? + isin?
v) Hence, show that 2
nm 1\"
a™ + lgn + yn — 22n+1 COS?-F <_§>
where n is an integer
Question 4 (13 Marks) Marks |
a) Find the five roots of unity, and then express the complex roots in terms of w, where 2
w 1s the complex root with the smallest positive argument.
b) Prove that (1 — w)(1 — w?)(1 — w3 (1 —w*) =5 2
©) Show that (1 —w)(1—w*) =2-2 cosz?n 2
d) Hence or otherwise, show that sin%sinz?” = \i—g 3
e) Suppose Py, Py, P,, P3, P, are the corresponding points of 1, w, w?, w3 and w* in the
Argand plane
i)  Show that |P0P1| =2 sin% 2
ii) Hence find the value of 2

|PoPy| X [PoPy| X |PoPs| X |PoPy|
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