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This paper must be answered in English

Answer ALL questions in Section A and any
THREE questions from Section B.

All working must be clearly shown.

Unless otherwise specified in a question, it is
sufficient for numerical answers to be given
correct to three significant figures.
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SECTION A (39 marks)

Answer ALL questions in this section.

1. (@) Simplify (Vx+1+8x — Vx+1)(Vx+1+Ax +/x+1).

(b) Let y= x+1.

Find % from first principles.
(5 marks)
2. Find the equations of the two tangents to the curve y? = x¥y +2 at
the points where x = 1.
(5 marks)
3. Imaginary
]
3
2 4 ¢ ;
1 B
Figure 1
D — Real
0 1 2 3 °

A,B,C and D are four points in the Argand diagram (see Figure 1),
and A, B, C represent the three complex numbers z,,z, and 23
respectively.

Zy2 . s R
Z 2 jn the form a + bi where a and b are rational.

(a) Express

(b) Using the result of (a), find LAQOD + LBOD — LCOD.
(5 marks)
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Let y =sinx — 2cosx where 0 <x <2m.
2
Find (a) 4 4nd _(L.Z,
dx dx2

(b) the minimum value of y .
(6 marks)

Let f(x) = x? + 4mx + 4m + 15, where m is a constant.

Find the discriminant of the equation f(x) =0 .
Hence, or otherwise, find the range of values of m so that f(x) >0

for all real values of x .
(5 marks)

Let a=3i+4j, b=28i+6jand ¢ =2i+Kj where k is a constant.

Find a*c and b-c in terms of k.

If ¢ makes equal angles with a and b, evaluate k.

(6 marks)
Solve the inequality -Iii——3L < 1 by considering each of the
x
following cases:
i) x=3,
(ii) 3>x>0,
(ii) 0>x.
(7 marks)
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SECTION B (60 marks)

Answer any THREE questions from this section.
Each question carries 20 marks.

8.

2 _
The curve C:y=i‘—+—‘—"-3‘—-—~2- cuts the line y =1 at P.

(@)

(®)

(©)

(d)

x? + 4

Find the coordinates of P .

(1 mark)

For the curve C, find

(i) the x- and y- intercepts;

(i) the range of values of x for which the slope is negative;
(iii) the turning points; and for each point, state whether it is a

maximum point or a minimum point.
(Testing for maximum/minimum is not required.)

(11 marks)
In Figure 2(a), sketch the curve C for -5<x<5.
(4 marks)
(i) Express the equation of the curve C in the form
y=at bx t ¢ (4. b, c are constants).
x? + 4
Hence show that if x > 1% then y > 1.
(i) In Figure 2(b), sketch the curve . C for x 2 5.
(4 marks)
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on this page

8. If you attempt Question 8, fill in the details in the first three boxes

above and tie this sheet into your answer book.
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If you attempt Question 8, fill in the details in the first three boxes
above and tie this sheet into your answer book.

88-CE-A MATHS -6

25 50

Figure 2(b)

75

75



Qvu‘

-

A, B and C are three points on a plane such that
—y
04 =i+ 2j,
—
OB = —-6i — 2j
— —
and AB — BC = —12i + 6j,
where O is the origin.

() Find AB and OC .
(5 marks)

—

(b) X is a point on the plane such that AX = kOX .
(i) Express OX in terms of k ,i and j.
(i) If OX L BX, find the value of k and hence find
— — —
AX + BX + CX .
. . N —
Furthermore, if M is the mid-point of BC, find AM and

hence show that X lies on 4M .
(15 marks)
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10. Let f(x)=x*+2x-1

and g(x) = —x* + 2kx — k® + 6 (where k is a constant).

(a) Suppose the graph of y = f(x) cuts the x-axis at the points P
and Q ;and the graph of y = g(x) cuts the x-axis at the points
R and S.

(i) Find the lengths of PQ and RS.
(i) Find,in termsof k , the x-coordinate of the mid-point of RS.

If the mid-points of PQ and RS coincide with each other,

find the value of k.
(9 marks)

(b) If the graphs of y = f(x) and y = g(x) intersect at only one
point, find the possible values of & and for each value of k,

find the point of intersection.
(6 marks)

(c) Find the range of values of k such that f(x)> g(x) for any real

value of x .
(5 marks)
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11. (a) Let
(@)

(i)

®) @
(i)

z=cosf +isinf where i= /1.

Show that, for any positive integer #n ,

n —
2"+ =5 = 2cosnf |,
z
and z" - - = 2isinno .
z"

Using the results of (i), find all complex numbers z such that

and represent them in an Argand diagram.
(10 marks)

Solve x? —x + 1 = 0, giving the roots in polar form.

Let a and B be the roots of the equation in (b)().

Find the quadratic equation whose roots are (—Oi)k and (ﬁ_)k
8 al

where k is an integer. Write the answers when

(1) k=3n,

) k=3n+1,

(3) k=3n+2,

where n is an integer.
(10 marks)
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12. (a)
P 0
%
2
PC
%
%
0 0

Figure 3(a) Figure 3(b)

Figure 3(a) shows a piece of paper in the shape of a sector of radius
Qcm and L POQ = ¢radians. It is made to form a conical vessel
of radius rcm where OP coincides with 0Q (see Figure 3(b)).

(i) Express r in terms of 2 and ¢ .
Let Vem?® be the capacity of the vessel.
(i) Show that

V2 = k(4n’¢® — 9%,

26
576

where k =

Gii) By finding 95_5-1 _ determine the value of ¢ for which the
capacity of the vessel is a maximum.

[Note: You may use the fact that ¥ is a maximum when

V? is a maximum.]
(10 marks)
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12.

(b)

Figure 4

Figure 4 shows a circular pool of radius r metres centred at O .
Two men, X and Y , holding the ends of a long rod, are walking
in the direction shown at a speed of u metres per second. At a
certain instant, the portion BD of the rod subtends an angle of
20 radians at O and is at a distance £ metres from the mid-
point C of the rim BD of the pool.

(i) Express £ in terms of r and @ .

Let A square metres be the area of the shaded region.

(ii) Express A4 in terms of r and @ .

(iii) Let %‘% (in m?s7!) be the rate of change of the area of the

shaded region with respect to time.
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Express 44 in terms of r ,8 and u . (Hint: 48 - u.)
dt dr
Hence deduce that %?— =ru when § = % .
(10 marks)
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