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General Instructions: Section 1 -~ Multiple Choice
Questions 1-10

e Marks for each question are indicated 10 Marks

the guestion.
on the guestion Section II Questions 11-16

e Approved calculators may be used
o All necessary working should be 90 Marks
shown

¢ Full marks may not be awarded for
careless work or illegible writing

© Begin each question on a new page

® Write using black or blue pen

¢ All answers are to be in the writing
booklet provided

® A set of Standard Integrals is provided
at the rear of this Question Booklet,
and may be removed at any time.




SECTION { — Multiple Choice

10 Marks

Attempt questions 1-10.

Allow about 15 minutes for this section.

Fill in your choice on the Multiple Choice answer sheet stapled to the front page of your answer

booklet.

Question 1

Hw=2-3landz = 3 + 4] then w7 =

A —6—17i C.—6+4+ 171
B. 18- D.18+1{
Question 2

Ifz =48 — 4i, the value of arg(z7) is

21T ST
A. -5 C. ey
27 5T
B. 3 D. =
Question 3

1+ 2iisarootof 2x® + bx? + 2x + 20 = O and b is real, then b =

A, -3 C.0
B. -2 D.2
Question 4

The equation of the following graph is
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Question 5

2 2
The eccentricity of the ellipse %— + y? = 1isequalio
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Cuestion 6

T
With a suitable substitution [ cos®2xdx =
s a
A, ~2~f02 (1—-u*)du C.Zfo2 (1-u*)du

1 1
B. ;foz(l —u?)du D. 2 [2(1 — u®)du

Question 7

The area enclosed by y = vxZ — 1 and the line x = 2 and the x axis is rotated about the y axis

¥
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The slice at P(x, y) on the curve is perpendicular to the axis of rotation.

The volume 8V on the slice of the annulus is

A. (3 —y3)éy C.n(4—x%)8x
B. (4~ (y*+ 1))6y D. (2 — x*)6x
Question 8

X Loy =1 &_
Ife* +e l,dx

A —e*TY C.e¥x
B. ex“y D ...ey"x
Question 9

1
] x(1—x)%dx =
0

1 11
A, C.
16010 10010
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B. D
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Question 18

it a particle moves in a straight line so that its velocity at any time is given by v = sin™x, then its

acceleration will be given by

—sin~lx

_ -1
A, cos™ "x C‘v'l_—F

-1
B. cos™'x D'W

SECTION H

90 Marks

Attempt questions 11-16.

Allow about 2hours 45minutes for this section.
Start each question on a new page.

Question 11
a) letz=5—6iand w=3+4{. Express the following in the form a + ib

where g and b are real numbers

i) z?

i)

2N

b} i) Express w = 4 + 4{ in modulus —argument form
ii) Hence or otherwise find all numbers z such that z5 = 4 + 4i giving your

answers in modulus —argument form.

¢} Sketch the region in the Argand diagram defined bylz — 2+ i] < 3and

? carg(z—2+i) < 535 . Indicate whether the points of intersection are included
or excluded. You do not need 1o find the coordinates of points of intersection.

d} 14 iisazeroofx® + ax + b, find the values of 2 and b,

L pi 5de
Evaluate fO m
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Question 12
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a) The diagram shows the graph of the function f(x) = +/x — 2. On separate
diagrams of approximately one third of a page, sketch the following graphs, showing
clearly any intercepts on the coordinate axes and the equations of any asymptotes:

b)

)y =f0=xI)

i)y =[fE))?
1

i) yv= )

v vy =1 (%)

If &, B,y are the roots of the equation x3
i) P pE 4yl
i) o34+ B34 y3

L3

—4x?% 4 2x + 5 = 0, evaluate

A solid 5 is formed by rotating the region bounded by the parabola y? = 4(1 — x) and the
Y — axis around the line x = 2, By using the method of slicing, find the exact volume of S.

i
d} Find foz e* cos xdx and leave your answer in exact form.
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Question 13
a}
i} Using the diagram below, show that the equation of the chord of contact PQ of the

2o _ q

. . XXy
ellipse Is—> + 2

L W
P + 3 =1

P (xl N l)
\ i)

X
Q (x’l 8 1)

T L}L
Sbg,
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o

X Yo
o W

if) Find the equation of the chord of contact to the ellipse 3x2 + 4y2 = 48 constructed
from the external point (6,4)

b} Find the zeros of P(x) = x* — 5x% + 7x2 + 3x — 10 over the complex field, given that
2 —1iisazero.

¢) Find [ ;—L}n;dx

d}  Find the volume of the solid of revolution formed when y = sin? g is rotated about
the x axis between x = 0 and x = 271.

e) i) Show thatx = 2 is a root of multiplicity 3 for P(x) = x*% — 3x% — 6x2 +28x — 24

ii) Solve P(x) = 0



Question 14
a) i) Show that sin(4 + B) + sin{4 — B) = 2sin A cos B

ii) Hence find f sin 5x cos 4xdx

b)
A solid shape has an elliptical base in the xy -~ plane as shown below. Sections of the
solid taken perpendicular to the x — axis are equilateral triangles. The major and minor
axes of the ellipse are of lengths 6 metres and 2 metres respectively.
i) Write down the equation of the ellipse,
n . S ¥3(9-d?)
ii) Show that the volume AV of a slice taken at x = d is given by AV :—T——Ax
fii} Find the volume of this solid.
kil
c) J&sin’8dg =0 Is this True or False and give a brief reason for your answer.

2

d) Find [ cos3xdx

e) Prove by mathematical induction that 274 > (n + 4)* for all positive integers n.



Question 15

a} 0ABC isasquare on the Argand diagram and is labelled in a clockwise direction.
Arepresents z = g + ib and B represents 4 + 7i (see diagram below)

i} Find, in terms of @ and b, the complex number represented by C.

if) Hence evaluate a and b.

b) A

In the diagram, the bisector AD of 2ZBAC has been extended to intersect the circle ABC at E.

Copy the diagram into your Writing Bookiet.

i} Prove that the triangles ABE and ADC are similar.

ii) Show that AB. AC = AD.AF

ili) Prove that AD? = AB. AC — BD.DC

— d i, _
¢} i) Giventhat— (cot x) = —cosec?x, show that — (cot x)™ = —ncosec?x(cot x)"1

i) 1F1, = [ cot™xdx forn = 0 show that I, = 228X 1 oS o

) 1Ly = J cotfxdx forn = 0 show that I, = 2—2— [, forn >

ifij Hence eveluate /g
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Cuestion 16

a)

dx 2

Find | s

b) The line through 0 the origin perpendicular to the tangent at P(cp, g—) on the

rectangular hyperbola xy = ¢? meets the tangent at N. You may assume this tangent
has equation x + p2y = 2cp.

. ] 2cp 2cp?
i) Show the coordinates of N are (1+p”' 1+p4) 2
ii} Hence or atherwise find the locus of N as p varies. 2

The depth of water in a harbour is 7.2m at low tide and 13.6m at high tide. On Monday,

fow tide is at 2.05pm and high tide at 8.20pm. The captain of a ship requiring 12m

depth of water wants to leave harbour as early as possible on Monday afternoon.

Assuming the ievel of the tides follow simple harmonic motion, and the tide level is representad

by the equation x = —Acosnt + B, find
i) Appropriate values of 4, B and n and sketch your curve, 2

i} The earfiest time the ship can leave the harbour on Monday afternoon. 2

For the curve x* + 3x2y — 233 = 16

. dy _ x242xy
i) Show that ix = 2yt 1
i) Find the coordinates of the stationary points on the curve. ' 2

Let P, @ and R represent the complex numbers W, W,, and Ws respectively.
What geometric properties characterise APQR W, — Wy = i(W5 — W,)?
Give reasons for your answer by sketch or otherwise. 2

END



STANDARD INTEGRALS

f = L X" e x#O,ifn<O
n+1
1
—dx =Inx, x>0
x
ax 1 ax
je dx =—e" a0
& a
1.
cosax dx =Zsmax, a#(Q
1
jsmaxdx =——_cosax, a0
1
sec? ax dx =~£—z—ta.nax, a#0

1
secax tanaxdx = Esecax, a#0

1 1 x
j—-——dx = —tan 1-5, a#0
a2 4 2 a
1 S X
i e——7 4 = sin. 1-~, a>0, -a<x<a
[ 2 2 a :
as - x

J%l—mdx :ln(x—l—\szw-azJ, x>a>0
Vx? — 42 ’ o :

. 1 =
J—“——"dx =1n(x-i- x2+a?’)
Vx? + a2 ' -

NOTE : inxﬁlogex, x>0
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