10. A straight kne through the point R(-1.-1) has a variable slope m. It intersects the circle ;
RN » ; HONG KONG EXAMINATIONS AUTHORITY
at A and B. Let P he the mid-point of A8. ‘
HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 1984

(9 marks)

(b) The locus of P is a part of a curve €. Find the equation of C and name it. (6 marks) Bﬁ 7][] ﬁ % E’it % —
)  Sketch the locus of P. (5 marks) ADD'TIONAL MATHEMAT'CS PAPER I

(a) Find the coordinates of P in terms of m,

(c
11. (a) Show that S—i_"—%‘% 2cos20 + 1.
e 8.30 am-10.30 am (2 hours)
By putting 8 = % + ¢ in the above identity, show that
. This paper must be answered in English
cos3d —sndé - g - 24n24
cos¢p + sing ’
(7 marks)

(b) Using the substitution ¢ = % ~ u, show that

L4
!z cos3d d¢=[0 sindu__q,,

o Cosp + sing x cosu + sinu
2

Hence, or otherwise, show that

4 4
l’ c0s3d_ g9 = _1__]2 cos3¢ — sindd gy
2 o

cosdp + sing cos¢ + sing

o
(8 marks)
(c) Using the results in (a) and (b), evaluate
x s s .
T_cus3e g4 Answer ALL questions in Section A and any THREE
+ si : :
o COSG + sind 5 marks) questions from Section B.
12. Let f(x) be a function of x and let k and s be constants. All working must be clearly shown.
(a) By using the substitution y =x + ks, show that

s (k+1)s

] f(x + ks)dx = I f(x)dx.

¢ ks

Hence show that, for any positive integer 2.

5 ns

[ [(x) + f(x +s) 4 ... 4 flc+ (1~ 1s)ldx = ‘ f(x)dx.

9 o

(10 marks)
1
i . 3
" (b) Evaluate II dX__ by using the substitution x = sinf.
° 1 —x
Using this result together with (a), evaluate
L
Im 1 + ! + ! +..0F i dx.
o Wi-s \/l—(x’r-il;)z |*<x+22—")2 \/1—(x+"2;‘)1
(10 marks)
END OF FAPER
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SECTION A (39 marks)
Answer ALL questions in this section.

1. Given 04 =3i -~ 2j,
OB =—i+]j.
(a) Find the unit vector in the direction of AB .
(b) If P is a point such that AP = mAB , expiess OP in terms
of m.
(7 marks)
2. The surface area of a sphere is increasing at a rate of 8cm?/s . How
fast is the volume of the sphere increasing when the surface area is
367 cm? ?
(8 marks)
3. Let z=(1-2i)f
(a) Using the binomial theorem, express 2z in the form a + bi ,
where a , b are real.
(b) Find the real part of + .
Hence write down the real part of 2z + -i- , correct to the nearest
integer.
(6 marks)
4.  Solve for x:
| 21x1 -1 | < 2.
(5 marks)
84.CE-ADD MATHS 1~2
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Let « and f be the roots of the equation
x?=2x-(m*-m+1)=0,

where m is a real number.

(a) Show that (a —§)? > 0 for any value of m .

(b) Find the minimum value of la —B1.

(7 marks)

ABC is a triangle in which 4B = AC and LBAC = 20 . The median
AD =h . Find a point P on AD so that the product of the
distances from P to the three sides of AABC is a maximum.

(6 marks)
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SECTION B (60 marks)

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

7. In Figure 1, ABCD is a square with AB =i and AD‘=j . P_ and ]
Q are respectively points on AB and BC produce?d with BP =k an
cQ=m. AQ and DP intersect at £ and LQEP =0 .

o
D C
i 6
1
i
Figure 1 N
A i B P

(a) By calculating /i_é DP |, find cos@ in terms of m and k.
(8 marks)

, DE _ 1
(b) Given that p i

(i) Express AE in terms of k.

(i) Let A—Z:-=r . Express AE in terms of r and m .

Y

Giy If 6 = 90° , use the above results to find the values of
k,m and r.

(12 marks)

B4-CE-ADD MATHS |4 12
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8. Let f(x)=5x% +bx +c ,where & and ¢ arereal, ¢ > 0 and
1
f(=) < 0.
(2)

(a) Show that the equation
f(x)=0

has two distinct real roots.
(6 marks)

(b) Llet @ and f (a < B) be the roots of f(x)=0.

(i) By expressing f(x) in factor form, show that
0<a<i<p.

() If |a——é—| = |8 —%I , find the value of » and hence
the range of values of ¢ .
(14 marks)
9. Let w (1) be acube root of 1 .
(@) () Provethat I +w+ w?=0.
(ii) Prove that for any integer k ,
1+ w3k+1 + (w2)3k” =0
1+ w3k+2 + (w2)3k+2 = .
(6 marks)

(b) Making use of the property of complex numbers: |a|? = aa
or otherwise, show that for any complex number z ,

11 -wzl] = |z -w].

(5 marks)

(c) If z represents a variable point on the Argand diagram and ¢ is
a positive constant, what kind of curves does the equation

{1 -wzl =¢
represent 7 Sketch the locus of z on the same diagram for each
of the possible values of w when ¢ = = .

2 (9 marks)
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10. In Figure 2, ABCD is a square tin plate of side 2\/77}. mi ;’%RS lis a
pyramid = ¥ cubic metres.
A 2./2 - B
O /7 ™
/
Figure 2 }C

84-CE-ADD MATHS 1-6

(a) Show that the height of the pyramid is given by 2v1 — X metres.

Hence express V as a function of x.
(8 marks)

(b) Find the stationary points of the graph of V.

Find the equations of the tangents to the graph at the stationary

points and at x =

Hence sketch the graph for 0 < x < 1.
(12 marks)

14

11.

Figure 3

)

In Figure 3, AB is a railway 50km long. C isa factory h kilometres
from B such that LABC = 90° . Goods are to be transported from C
to A . The transportation cost per tonne of goods across the country

by truck is $2 per km, whereas by railway it is 31 per km.

c

A P B

(a) Let P be a point on the railway, LPCB =0 ,and let SN be the
total transportation cost for 1 tonne of goods from C to P and
thento A . Find N interms of § and A .

(4 marks)

(o) If h =50, show that the least transportation cost for 1 tonne of
goods from C to A is $50(+/3 + 1).
(7 marks)

() () Suppose h > 50+/3 . Show that tang < \/_1§ , and

deduce that %% < 0 for all possible values of & .

Gi) If k& = 200 , what route should be taken so that the

transportation cost is the least ?
(9 marks)

END OF PAPER
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