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Section I — Multiple Choice

10 Marks
1. Let z=1++/3i. What isz in exponential form?
(A) e’
(B) e
(C) 2e?
(D) 2e®
2. What is the distance of the point (2,3,7) from the x - z plane?
(A) 2 units
(B) 3 units
©) 7 units
(D) 9 units
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Which of the following is equivalent to \/1_3 ?

(A) et
(B) e?
3in
©) e’
(D) et
Which of the following expressions is equal to J;z dx?
x(log, x)
1
(A) +C
log, x
1
(B) ——+C
(log, x)
1
©) log, (—j +C
X
1
(D) - +C
log, x
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Let a=1-i.

Which of the following is true about the value of «'® ?

(A) It is purely real

(B) It is purely imaginary

©) 0

(D) 32 coss—ﬂ+ z‘sin5—7r
2 2
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A particle is moving along a straight line. The displacement of the particle from a
fixed point O is given by x. The graphs below show the acceleration of the particle
against its displacement.

Which of the following graphs best represents the particle moving in Simple

Harmonic Motion?

(A) sceeierstion
(B) scoeleration
(C) acoeleration
(D) acceleration
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A particle of unit mass travels horizontally through a medium. When time ¢ =0, the
particle is at point O with initial speed U. The resistance on the particle due to the
medium is kv*, where v is the velocity of the particle at time ¢ and & is a positive

constant.

Which expression gives the correct velocity of the particle?

1 1
A —=kt+—
(A) , U
(B) v—kt+i
U
© l:kt
1
(D) v=hkt

Which expression is equal to J

dx 0
V8 —2x—x* .

1-x
A sin”!'| —= |+C
(A) Ny
(B) sin”' I=x +C
3
1+x
C sin™ +C
© N0
(D) sin”! HTX +C
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A particle is moving in simple harmonic motion about the origin according to the

equation x =3cosnt, where x metres is its displacement after ¢ seconds.

Given that the particle passes through the origin with a speed of V3 ms™!, what is the

period of motion?

(A) 2\?” seconds
(B) & seconds
kY1
67
©) — seconds
NE)
6
(D) —— seconds

37

Page 7



10. The locus of z is displayed on the Argand diagram below

Im

1 C\
O Re

Which of the following is the equation of the locus of z?

(A) arg(z_i =0

z—1

(B) arg

Il
I+
S|

(D) arg

©) arg(Z” =0

END OF MULTIPLE CHOICE
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Section II — Extended response

90 Marks

Question 11 — Please start a new booklet. 15 Marks

(a) Let z=1+iand w= cos 2 +isin .
6 6
(1) Express Y in polar form. Show all working. 2
z

(1)) Hence or otherwise, express (w?)8 in the form a +ib where a,be R 2

2
(b) Letg=|1| and b=| 1
3

What is the angle between the vectors, to the nearest degree? 2

(c) Let P(z)zz4—4z3—3zz+502—52 .

Solve P(z)=0 if z=3-2i is a root of the polynomial. 3
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(d) A line passes through the points A(1, 3, —=2) and B(2, -1, 5).

(1)

(ii)

(iii)

Show that the vector question of the line AB is given by: 2

r=(i+3/-2k)+4,(i-4/+7k) .4 eR
Determine if the point C(3, 4, 9) lies on the line. 1

Consider a line with parametric equations x=1-1,, y=2+34, and z=-1+4,.

Assuming the line is neither parallel or perpendicular to 4B, determine whether

the lines intersect or are skew. 3

END OF QUESTION 11
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Question 12 - Please start a new booklet. 15 Marks

(a) Consider the equation z* —2(1+2i)z+(1+i)=0.

(i)  Show that (z—(1+2i))’ =—4+3i 1

(i) Hence solve z* —2(1+2i)z+(1+i)=0 3

(b)  Sketch the intersection of the regions defined by: 2
3z

|z—2i|<1 and 0< Arg(z—2i)< 7

/4

2 2
(©) LetI:J — dx.
o 3+5cosx

1

dt. 2

(1)  Using the substitution ¢ = tan% show that 7 :j 2 2 5
—1
0

(i1)) Hence find the value of /. Give your answer in the form In Jk where kis a

positive integer. 2
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(d)

(e)

On the Argand diagram below, points 4 and B correspond to the complex numbers

z, =543i and z, =3 —i. M is the midpoint of the interval 4B and QM is drawn such
that it is perpendicular to AB and OM = AM = BM . Let Q represent the complex

number @ .

Find all possible values of ® in the form a+ib. 3

3
Evaluate J uNu+1 du 2

0

END OF QUESTION 12
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Question 13 — Please start a new booklet. 15 Marks

(a)

(b)

Consider the following.

2
(1)  Express 2x+—2x+5 in the form ayzc_+b+L 2
(x +2)(1—x) xX*+2 l-x
2
(i1)) Hence find 2x+—2x+5 dx . )
(x +2)(1—x)

A particle of mass M kilograms is projected vertically upward with a velocity of
120ms™!. The air resistance acting on the particle is 3Mv newtons where v is the

velocity of the particle.

(i)  Show that if the acceleration due to gravity is 10 ms™, the equation of motion

is given by ¥=—(10+3v). 1

(i) Find the maximum height reached by the particle, correct to the nearest metre.
3

(i11)) Find the time at which the particle reaches its maximum height, correct to one

decimal place. 2
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(¢) A sphere S, with centre ¢ =2i+2j+2k passes through a=4i+4;+4k.
(1)  Find the Cartesian equation of S . 2
(ii) A second sphere, S,, has equation (x— 2)2 +(y- 2)2 +(z- 5)2 =1. Find the

equation of the circle in which §, and §, intersect and state the centre and radius

of this circle. 3

END OF QUESTION 13
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Question 14 — Please start a new booklet. 15 Marks

(a)

(b)

A particle is moving such that its speed (inms™") is given by v’ =2 —x—x", where x is

the displacement of the particle from a fixed-point O.
(1)  Show that the particle in moving in Simple Harmonic Motion. 2

(1)) What is the maximum distance of the particle from O? 1

The price, p, of fuel rises and falls in Simple Harmonic Motion according to the

. [t t
3+sin| — |[+cos| —
(7) (7j

2

equation p = , where the price is measured in dollars and ¢ is the

numbers of days after 9 am on Sunday.

(1)  What is the amplitude and period of the fuel price? 3

(1)) What is the price of fuel, to the nearest cent, at 9 am on Monday? 1

(iii) At what time and day, correct to the nearest hour, will the fuel price first be at a
minimum?

3
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(c) A particle is moving such that ¥ = 2x” + 6x” +4x . Initially x=1 and v=-3.

(1)  Show that v= —x(x+ 2) .

(1) Find an expression for x in terms of ¢.

(ii1)) Hence, find the limiting position of the particle.

END OF QUESTION 14
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Question 15 — Please start a new booklet. 15 Marks

(a)

(b)

Find J e sin(—x) dx. 3

A projectile is fired from ground level with an initial velocity of # ms™ at an angle of &
to the horizontal. The air resistance is directly proportional to the velocity, with & the
constant of proportionality.

Assume that the equations of motion are:

ucosﬁ(l_e,k[)

10+ kusin @ _w\ 10f
e

where (x, y) are the coordinates of the projectile at time ¢ seconds. Do NOT prove

these equations.

A projectile is fired at an angle of 60°, with initial velocity 10+/3 ms! and k=0.4.
(1)  Find the time when the projectile reaches its greatest height. 2

(i1)) The projectile hits the ground when ¢ = 2.6 seconds. Find the magnitude and

direction of the velocity of the projectile when it hits the ground. 3

Page 17



(c)

Consider the equation z° =1.

1 Write down, in polar form, the five roots of z° =1. 2
(@) p

(1)) Show that for z #1: 2

5
z 1= 22—22008(2—ﬂ-j+1 22—22005(4—7[}&
z—1 5 5

(i11)) Deduce that cos (%Tj and cos(%) are roots of the equation 4x* +2x—-1=0.

3

END OF QUESTION 15
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Question 16 — Please start a new booklet. 15 Marks

(a)

(b)

(©)

Let the line / have parametric equations x=3-1, y=2+24 and z=5-24.

Find the distance from the line to the point R =3i+2; -k 3

T

2
Let /, :j cos” xsin® x dx.

0

(i) Show that I = ( n-l jlnz for n>2. 4
n+2
(11) Hence show that 7, = % 1

Consider the equation z° = (z + 1)5 where zeC.
(1)  Explain why this equation does NOT have five roots? 1

(i) Solve z°’ = (z -+ 1)5 , giving your answer in the form a + bicot@ where a,b,0 € R

4
(ii1)) Describe the geometrical relationship between the roots of the equation
5 5 . . 5 . 5 .
z> =(z+1) and the roots of the equations iz’ =(iz+1) . Provide some
mathematical working to justify your answer. 2

END OF EXAM
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