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e Reading Time — 10 minutes

e Working Time — 3 hours

¢ Write using black pen.

e Calculators approved by NESA may be used.

o A reference sheet is provided.

e For questions in Section Il, show relevant mathematical
reasoning and/or calculations.

e Marks may not be awarded for careless work or illegible
writing.

¢ Begin each question on a new page.

Section | - 10 marks

e Attempt Questions 1 — 10
e Allow about 15 minutes for this section.

Section Il - 90 marks

e Attempt Questions 11 — 16
e Allow about 2 hours and 45 minutes for this section
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Section |
10 marks

Attempt Questions 1 — 10.

Allow about 15 minutes for this section.

Use the multiple-choice answer sheet for Questions 1 — 10.

1 The magnitude of the vectoru = ai — 6 + 8k is 12.

What is a possible value of a?

A 211
B. 11V2
C. 44
D. 2

2 Which expression below is equivalent to: (i ?
A, —1-3i o
B. -1+ 3i
C. 1- V3i
D. 1+ V3i

3 Choose one of the statements to describe the relationship between P and Q.
P:n=8 Q:n? =64
AL PsSQ
B. P&Q
C. P=>¢Q
D. -P<(Q
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4 The vectors y = 61 — 2] + pkand v = 21 + pj + 3k are perpendicular.
What is the value of p?

A =12
12
B. - ;
12
C. .
D. 12

5 The Argand diagram shows the rectangle OABC where OC = 40A. Vertex A
corresponds to the complex number w.

Which of the following complex numbers corresponds to vertex C?

A. —4iw
B. 4iw
C. —-4w
D 4w

6 A particle is moving along the x — axis in SHM. The displacement of the is x —metres,

The particle is at rest when x = —2 and again, when x = 8. It takes 6 seconds for the
particle to move fromx =-2tox = 8.

What is the maximum velocity of the particle?

m/s

6

4
" mis

3

5
C.”" mls

3

10
D. " mis
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7 The complex number z = 3 + 4i is shown.

Which of the following is the graph of i2z ?
A. B.

8 The two possible values of Re(Vi) + [Im(vi)| are:
-1,1

0,v2
0,1

1,/2

oo w >
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9 The parametric equation of the curve shown is:

x=t’,y=t, z=1
x =sint,y =cos2t, z=1t

sint,y =cost, z=1

o0 ® p
=
Il

x =sint,y =cost, z=1t

10 The value of
5
j (x — DV5 — xdx
1

96
A.
5
16
B.
3
208
C.
15
128
D.
15
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Section I

90 marks
Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section.

Answer each question in the writing booklet. Extra writing paper is available.

For questions in Section I, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Start this question at the top of a NEW page.

(@) Express % in the form x + iy, where x and y are real numbers. 2

(b) Find the value of m given that i is a root of the equation,

zZ2+mz+(1—-i)=0 2
(c) i. Write the complex number —/3 — i in exponential form. 2
ii. Hence, find the exact value of (—v3 — i)'~ in the form x + iy. 2
(d) By choosing a suitable substitution, or otherwise, evaluate, 4

s

2

f\/l —sin2x (1 — 2 cos? x) dx
T
7z

(e) Find, [ sin? 2x sinx dx. 3
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Question 12 (15 marks) Start this question at the top of a NEW page.

(a) For integer n, use the contrapositive, or otherwise, to prove the following statement:

"If n? is even, then n is even".

3

(b) A triangle is formed in three — dimensional space with vertices A( 1, -2, 3 ) B(2, 3, 1)

and C(-1,3,2)

Find the size of ZABC, correct to the nearest degree.

(c) Use the substitution t = tanx, and find:

f dx
3cos?x + sin?x

(d) Let l; be the line with equation 1 = (=t +2j) + 4(2t + 5)), 1€ R.

The line [, passes through the point A(1, -2 ) and is parallel to ;.

Find the equations of [, in the form y = mx + c.

(e) Leta = w and b = w? be the two complex cube roots of unity.

If x = 9a+5b and y = 5a + 9b, then evaluate xy.
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Question 13 (15 marks) Start this question at the top of a NEW page.

(a) i. Decompose into partial fractions. 3

(x2)(2x-1)

ii. Hence, f m dx. 2

(b) Find the least positive integer k such that cos (47”) + isin (47”) is a solution to
zF =1. 2

(c) Show that the complex number w is a solution of z" = 1, then so is w™,

where m and n are both arbitrary integers. 2

(d) The probability density function describing the likelihood of a continuous variable

occurring is given by the function.

K(si T <y < 3
f(x) = (sinx + cosx) — IS¥X<
0 elsewhere

(i) For the domain of —% <x< %n, express f(x) inthe form Rsin(x + a),

where R > 0 and «a is acute. 2
(i) Calculate the mean of this distribution. 2
(iii) Calculate the variance of this distribution. 2
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Question 14 (15 marks) Start this question at the top of a NEW page.

(a) Write the negation of the statement P: “I am beautiful and tall” 2

(b) Consider the complex number z = cosf + isinf

(i) Using De Moivre’s theorem, show that.

z" + zin = 2cosnf, forneZ 2

(i) Hence or otherwise express (z + §)6 in the form

Acos60 + Bcos460 + Ccos26 + D where A,B,C,D € R 2

i Hence, evaluate [¢cos® 0 do 2
(iif) B

(c) A particle is oscillating in simple harmonic motion such that its displacement x metres

from a given O satisfies the equation ¥ = —4(x + 2), where t is the time in seconds.
(i) If the particle is initially at rest at x = 2, show that the speed v m/s of a particle
moving along the x-axis is given by v? = 48 — 16x — 4x2. 2
(i) Find the displacement of the particle after t seconds of motion. 3

(d) Sketch the graph of |z —VZe#| < 2 on an argand diagram. 2
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Question 15 (15 marks) Start this question at the top of a NEW page.

(@)

(i) By choosing a suitable substitution, show that,

foaf(x) dx = foaf(a—x) dx. 2
(i) Hence, or otherwise, determine the value of. 2
fol x3V1 — xdx

(b) A particle of mass 4 kg moves in a straight line such that at time t seconds its

Displacement from a fixed origin is x metres and its speed in v ms™1.

The resultant force F is given as F = 16 — 4v% N.

(i) Find an expression for x as a function of v, given that the particle starts

at the origin with v = 0 ms™1. 2

(i) Find an expression for v as a function of t and hence find the

displacement of the particle after 3 seconds. 4

4+xy

(c) The sequence {x,}isgivenby x; =1 and x,4; = T forn > 1
(i) Prove by Mathematical Induction that forn > 1,
X, = 2 (igi) where a = —% 4
(i) Hence find the limiting value of x,, asn - « 1
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Question 16 (15 marks) Start this question at the top of a NEW page.

(a) Given that n is an integer that is not divisible by 3, prove that n* + 6n + 2 is a
multiple of 3. 4

(b) Let I, = fol(l —x)"dx and J, = folxz(l — x?)"dx.

()  Showthatl, = 2nj,_, 2
. 2
(i)  Showthat1, = T’;In_l 2

1

(i)  Show that/, = I,, — I,,,1, and hence deduce that J, = Py

I, 2

(iv)  Hence write down a reduction formula for J,, in terms of J,,_;. 1

Question 16 continues on the next page
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(c) The diagram shows isosceles triangle ABP where AP = BP and £APB = a.
PM is the altitude of triangle.

Suppose that A and B represent the complex numbers z; and z,respectively.

(i) Find the complex number represented by: 2
a. AM
B. MP

(i) Hence show that P represents the complex number: 2

! (1 — icot a) z1 + ! (1 + icota) Zy
2 2 2 2

END OF TASK
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