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Section 1

Multiple Choice (10 marks)
Use the multiple choice answer sheet for Question 1-10

1. Wiite Y in the form « + ib, where a and b are real.
(A) 4-.12¢
(B) 4+ 12i
(C) -5~ 15¢
D) -5+ 154

2

2. Consider the hyperbola with equation J; - 1.

What are the co-ordinates of the vertices of the hyperbola?

2
L
3

Ay =20
B  0,£2)
©  0,£4)
D) &40
3. Consider the equation £ 27 +bztc= 0, where b and ¢ are real numbers. If one of the roots of

the equation is 2 —i, what is the value of 5?

(A) -3
® -19
© 3

® 19



el

-1

x
What are the equations of the directrices of the ellipse —+ yz =1

4
A —:i:i
(A) x J3—
(B) x=+43
© x=:l:§
D ﬂi—z‘
(D) X JS—

A stone of mass m is dropped from rest and falls in a medium in which the resistance is directly
proportional to the square of the velocity. Suppose mk is the constant of proportionality and that the

displacement downwards from the initial position is x at time ¢. The acceleration due to gravity is g.
Which of the following is true?

(A)  The terminal velocity is g

P
(B) Asi — oo, x — L where L is a positive constant.

. T dv 2
(&) The equation of motion is given by v T =g-kv.

v

(D) The time for the stone to reach velocity V is given by J g- o’ dv.
0



The polynomial P(x) with real coefficients has x =1 as a root of multiplicity 2 and x + i asa
factor.

Which one of the following expressions could be a factorized form of P(x)?
@ &+ DE-1

(B) G+ E-1)

©  E-ye-1

@ &+ -

The horizontal base of a solid is the circle x° + y2 = 1. Each cross section taken perpendicular to

the x axis is a triangle with one side in the base of the solid. The length of this triangle side is equal
to the altitude of the triangle through the opposite vertex. Which of the following is an expression for

the volume of the sclid?

1
1
(A) 5[ (1—x%) dx
-1
1

®) fa—xz) dx

-1

1
3 3
©) EJ (1-x7) dx
-1

1
(D) 2] (1-x") dx
-1



8. Consider the graph of y = f{(x) drawn below.
y

Which one of the following diagrams shows the graph of y = f(|x|)?
(A) (B)

¥

©




A circle with centre (2,0) and radius 4 units is shown on an Argand diagram below.

Re(z)

Which of the following inequalities represents the shaded region?

(A) Re(z) £ Oand 22| < 4
(B) Re(z) < Oand z-2| < 16
© Im(z) < Qand z~2] < 4

(D) Im(z) € Qandz-2] < 16

Which of the following is the range of the function f(x) = sin x + tan 'x ?

(A) ~T<y<T
(B) —_T<y<w
o o,
© —4-“%- n
Tt< P
_ 7 Lo
D) : g SV



Section IE

Total Marks (90)
Attempt Questions 11 — 16.

Answer each question in your writing booklet.
In Questions 11-16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 Marks)

(@)

(®)

()

(d)

(©

. cos 2x
Find J 5 dx
cos x

3+
Let z= .
AT
1) Express z in the form @ + ib where a and b are real.
i1) Hence express z inmodulus argument form.

) Find the square roots of -24 — 10§

(ii)  Hence, or otherwise, solve X - (I-dx+6+2i=0

N
A
0
by
IA
A

On an Argand diagram shade the region where both [z—1]| =2 1 and ~

: 8
@ Show that cot 8+ cosec 8 = cot [5)

(i)  Hence, or otherwise, find J {cot 8 + cosec 8) 48.

End of Question 11
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Question 12 (15 Marks) Use a Separate Sheet of paper

2x

(a) Use the substitution z=¢"+ | to find j

¢ + 17

ja | D F

(b}  ABCD is a cyclic quadrilateral. AB produced and DC produced meet at E. AD produced
and BC produced meet at F. EGH bisects ZAFED where H lies on AD and G lies on BC.

Copy the diagram and show that FG = FH.

{(c) Find the equation of the tangent to the curve X - xy+ y3 =1 at the point
p
P(1,1) on the curve. -

X
4

(d) Let I, =J. tar’ x dx for all integers # > 0.
0

(i) Showthat I =

iy

4

I,_, forintegers n = 2.

n—1 "

(i) Hence find Jmnsx dx.
0

End of Question 12

9-



Question 13 (15 Marks) Use a Separate Sheet of paper

(a) The diagram is a sketch of y = f(x)

Draw separate one third page sketches of the graphs of the following:
1

® y= JH’(;)“

@  y=fx+1)

@)  y=)
@)  y=Ih{fx)

2 2
(b) For the hyperbola };—6‘ w% = 1, find

(1) the eccentricity
(i) the coordinates of the foci S and S and the equations of its directrices

(iif)y Sketch the hyperbola showing all the above features.

© F'dj 223
c ind | 5
X —4x+5

End of Question 13

-10-




Question 14 (15 Marks) Use a Separate Sheet of paper

@ O

(i)

1

Evaluate J x sinx dx 2
0

The area bounded by y= siahlx, the x-axis and the line x = 1 (as shown below)
is rotated about the y-axis. Use the method of cylindrical shells to determine the

volume of the solid generated. 2
¥
A &
2
y= sin™'x
< X
-1 _ i
n
2w

(b) A particle of mass 4kg is projected vertically upwards. It is subjected to a
2

v
gravitational force of 40 Newtons and air resistance of — Newtons.

10

The height of the particle at time t seconds is x metres and its velocity is v ms™.

®

(i)

(iif)

(iv)

X

Given that v° = 4{)0[ 10¢ o 1) until the particle reaches its maximum height,

find the maximum height in exact form. 2
After reaching maximum height the particle begins to fall. , 1
Show that the equation of motion as it falls is ¥ = 401; ’

How far has the particle fallen from its maximum height when the speed is 50% of

its terminal velocity? (Leave your answer in exact form) 3
Find the speed of the particle when it returns to its point of projection. 2

(Leave your answer in exact form)

-11-



(¢) The area between curve y = ** and y= J; is the base of the solid S.

Cross sections perpendicular to the y-axis are squares.

Y
&

Find the volume of S.

End of Question 14

=12~



Question 15 (15 Marks) Use a Separate Sheet of paper

(2)

(b)

(c)

¢
©» Show that the normal to the hyperbola xy = cz, c# 0, at P( cp‘,;} is given

by  pr-t= C[JDZH"I“}
iy p2 '

. 1
c
(i)  The normal at P meets the hyperbola again at Q( cq, E} . Show that g= ——3.
P

A projectile is fired with initial velocity ¥ at an angle of projection c.

The x and y components of its displacement at any time # are given by x = ¥ cos «
2

4
and y=Vrsmu ——%*, where g is the acceleration due to gravity.
2

(i) Show that the cartesian equation y=x tano — *28;—2(1 + tanzoz)

describes the motion,
(i) A projectile with initial velocity 50ms™ hits a point 100m away at a height of 3m

above the point of projection. Taking g = 10ms?, calculate the two angles of
projection which allow this to happen. (Answers to the nearest degree.)

)] Show that if « is a zero of multiplicity 2 of a polynomial S(x), then f'(a)=0
(i)  The polynomial g(x)= px3 —3gx + r has a positive zero of multiplicity 2.

Show that 4g3 = prz.

End of Question 15

~13-



Question 16 (15 Marks) Use a Separate Sheet of paper

(a) @) The diagram below shows a trapezium ABCD whose parallel sides AB and DC are
9¢m and 13m respectively. The distance between the sides is 4cm and AD=BC.
EF is parallel to AB at a distance of h m.

-
L
)
=]

D > C
X go *
E g Figm
hin
A om B

Show that EF= (9+h) m.

(ii)  The trench in the diagram below has a rectangular base with sides 9 m and 3 m. Its
Top is also rectangular with dimensions of 13 m and 5 m. The trench has a depth of

4m and each of its four sides faces is a symmetrical trapezium.

Find the volume of the trench.

-14-



% dx
(b) Find f —

X H+x+1

(c)  Consider the polynomial equation x* + Ax> + By + C=0 where A, B and C are real.
Let the roots of this equation be o, B, y and 8.

Show that:

@ a2+32+y2+62=-2/.{
Giventhat (a+B+y+ 8  =o + B +y' + 8 + 208 +ay + as+ By + BS + y5)

(@ of + vy + 8t =24 uc

(d) (i) Show that for k > 0,

(k + 1)2 kE k+1

(i)  Use mathematical induction to prove that for all integers n > 2,

i+‘1“*+i'+ +~1—<2
I e n

End of Examination

Pee
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