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HRELAMEIE 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.

SECTION A (40 marks)
Answer ALL questions in this section.

1. Determine the range of values of A for which the equation
X tax 42+ A2+ 1) =0

has no real roots.
(5 marks)

2. Given that a, b, ¢ are in arithmetic progression and the positive numbers x, y, z are in
geometric progression, prove that

(b—c)logx + (c—a)logy + (a— b)logz = 0.
(6 marks)
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3. Figure 1 shows an isosceles triangle ABC with A
BC = 2x and AB = AC. The perimeter of
the triangle is 2 metres. The triangle is revolvéd

about BC so as to form a solid consisting of I
two cones with a common base of radius AD. I
Express the volume of this solid in terms of '
x. Hence find the value of x for which this l
volume is 2 maximum. h
C
(6 marks) B x D x
Figure 1

4, Expand (1+ ax)*(1 — 4x)’ in ascending powers of x up to and including the term containing x?.

Given that the coefficient of x is zero, evaluate the coefficient of x2.
(7 marks)

5. Solve the inequality Ix(x — 2)] < 1. {8 marks)

6. The complex number z satisfies the condition
fz - @+ =lz~(5+ 5.
If z =x + iy, where x and y are real, find and simplify the relation between x and y.

Find also the values of x and y for which 1z| is a minimum.

(8 marks)
SECTION B (60 marks)
Answer any THREE questions from this section.
Each question carries 20 marks.
7. {(a) Using De Moivre’s theorem, or otherwise, show that
@) cos48 = cos*@® — 6cos?@sin?@ + sin®0
(ii) sin48 = 4cos®0sin® — 4cosfsin’f .
(5 marks)
(b) Using (a), or otherwise, show that
andf = 41an0 — 4tan’g .
I - 6tan’f + tan*§
(3 marks)

{c) By putting x = tan8 and using the result of (b), show that the equation

x*rax® ~6xT - 4x + 1 =0 (*)
can be transformed to
andf = 1. e (*%)

Find the general solution of equation (**) in terms of .

Hence deduce the four roots of (*) leaving your answers in terms of =.
(12 marks}
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f(x) = x* +ax* + bx ~ 72.

Given that x = 4 is a double root of g_f = @, find the values of a4 and b. (5 marks)
x

1

Show that f(x) can be expressed in the form (x + p)® + g, and find p and gq.
Hence find the three roots of f(x) = 0.
(9 marks)

Represent the three roots x,, x,, x3 of f(x) =0 on an Argand diagram by the points A,

B, C, respectively, x, and x, being complex conjugates and 0 < arg(x,) < 7.

By considering triangle ABC, or otherwise, determine arg (;3——:—:) .
! (6 marks)

Prove, by mathematical induction, that for all positive integers n,
IX2+2X3+3X4+ . +nn+l) = l?rr(n+l)(n+2).
{6 marks)

On a battle field, cannon-balls are stacked as shown in Figure 2. For a stack with n layers,
the balls in the bottom layer are arranged as shown in Figure 3 with n balls on each side.
For the second bottom layer, the arrangement is similar but each side consists of (n — [) balls;
for the third bottom layer, each side has (n — 2) balls, and so on. The top layer consists of
only one ball, '

Figure 3

(i) Find the number of balls in the r-th layer counting from the top.

(ii) Using the result of (a), or otherwise, find the total number of cannon-balls in a stack
consisting of n layers.

(iii) If the time required to deliver and fire a cannon-ball taken from the r-th layer is
2
v
layer.

minutes, find the time required to deliver and fire all the cannon-balls in the r-th

Hence find the total time needed to use up all the cannon-balls in a stack of 10 layers.
(14 marks)
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10. In Figure 4, PQR is an isosceles triangle with r T #H + E )]
base QR = 2r. N is the midpoint of OR. HONG KONG EXAMINATIONS AUTHORITY

1 and M are variable points on PQ and PR,
respectively, such that LM # QR. Let _ .
- h A= £ F B 8 & F
HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 1983

LM = x.
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(a) Find x such that the area of ALMN
is 2 maximum.

(8 marks)

: (b) If the figure is revolved about PN, find :
1 x so that the volume ?f the cx?ne Q N R i N Two hours
N generated by ALMN is a2 maximum. Fi 4
H re e 5 E T —Bs RS .
i (6 marks) tigure 2 LR RS E TR i1.15 a.m.—1.15 p.m.
HAECABEXNEE This paper must be answered in English
(c) Show that the volume of the cone generated by revolving the ALMN specified in (a) about
PN is only %—7 of the volume generated in (b).
2 (6 marks)
1. Figure 5 shows a rail POQ with 0
LPOQ = 120°. A rod AB of length
\/7m is free to slide on the rail with its Answer ALL questions in Section A and any THREE
end A on OF and end B on 0Q. let questions from Section B.
OA = x metres and OB = y metres. B
All working must be clearly shown.
VT
(a) (i) Find a relation between x 4 .
and » and hence find the 120 P
value of ¥ when x = 2. 0 x A
" Find u ) o
(i) Fin i Figure 5
Given that x and y are functions of time ¢ (in seconds), show that
SECTION A (40 marks)
dy - f(2x + y\dx Answer ALL questions in this section.
dt x + 2p)dt
(10 marks)

1. A triangle has vertices P(k, —1), Q(7, 11) and R(1, 3). Given that the area of the triangle is

(b) The end A is pushed towards O with a uniform speed of %m/s. When A is at a distance 20 units, find the two values of k.

of 2 metres from @, find the speed of the end B. (5 marks)
{4 marks)
2. Use the substitution « = x* to find the indefinite integral
(c) Suppose the perpendicular distance from O to the rod is p metres. Show that
[x sin?(x?)dx .
- xy /3 (5 marks
P \/; ‘ )
! ép
Hence find ar when x = 2. 3, Use the substitution u = | + 3x? to evaluate
(6 marks) 1
J x3J/1 +3x2dx.
° (5 marks)

END OF PAPER
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