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* Working time — 2 hours

» Write using black pen

+ Calculators approved by NESA may be used

A reference sheet is provided at the back of this paper

» For questions in Section Il, show relevant mathematical reasoning
and / or calculations and/or calculations
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120 Section | — 10 marks (pages 2 — 5)

+ Attempt Questions 1 — 10
» Allow about 15 minutes for this section
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 Attempt Questions 11 — 17
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9 A particle moves according to the following displacement equation.
x=2cos(nt) —sin((2n— 1)1)

How many rational values of n are there such that x moves in simple harmonic motion?
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10 The notation a mod b refers to the remainder when a is divided by b. Using this fact, what
is the value of the following limit?

— W A= O
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Question 15 (15 marks) Use the Question 15 Writing Booklet.

(a)

(b)

(©)

Let w be a non-real fifth root of unity.

(i)  Prove that w is a root of the polynomial 25 +z* + 22 +z+1 = 0.

(i)  Hence, or otherwise, factorise z° +z* + 2% + z+ 1 = 0 into two quartic
factors with integer coefficients.
It is given that |z| > |w|, where z and w are complex numbers. Prove the fol-

z 1
R > —
e(z—w) 2

(i) Let @ =tan ' x+tan'y. Prove the following.

lowing inequality.

X+y

tan @ =
1 —xy

T
(i) Iftan'x+tan'y4tan 'z = > show the following.
xy+yz+zx=1

(111) Let o, = tan~! X1+ tan~! X2+ ...+ tan~! Xn, where n > 1. Using math-
ematical induction, prove the following expression,

Im(f,)
Re(B,)

where B, = (1 —ix;)(1 —ixp)...(1 — ixy)

tano,, = —

End of Question 15
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