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HONG KONG EXAMINATIONS AUTHORITY SECTION A (39 marks)
Answer ALL questions in this section.

HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 1987

1. Let f(x) = cosec’ 3x. Find f'(llz) .

Bﬁ bn %ﬁ % ﬁit% - (4 marks)
ADDITIONAL MATHEMATICS ) Let =yt siny.
KLY 8.30 am-10.30 am (2 h?urs) . ' Find & g ary in torms of .
, This paper must be answered in English dx dx? (5 marks) L
VI
f
y ' 3. For any complex number z, let z, Izl and Re(z) be its conjugate,
,Lr modulus and real part respectively.
[:4 Show that z + z = 2Re(z) and |z| > Re(z) .
Hence, or otherwise, show that for any complex numbers z, and 2z,
i
tz3z, <2 .
Answer ALL questions in Section A and any 2122 T 2122 EF ' lZZ l (5 marks)
" THREE questions from Section B.
ol All working must be clearly shown. 4. 5
' .
Unless otherwise specified in a question, it is
\wg sufficient for numerical answers to be given
correct to three significant figures. 3cm X cm :
Hi 0
M A 6 cm C
| , !
”. ¢ Figure 1
}
In Figure 1, AB = 3 cm, AC = 6.cm, BC=xcm and LA =80.
Ll
(a) Express x> in terms of 0 .
(b) If 8 increases at the rate of—é— radian per second, find the rate of
change of x with respect to time when 0 =Z.
3 (6 marks)
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5. The equation x> + 4x + p = 0, where p is a real constant, has
distinct real roots o and B.

(a) Find the range of values of p.

() If o +p% +a’B? + 3(a+ ) - 19 =0, find the value of p.
(6 marks)

Figure 2
In Figure 2, |AB| =3, |AC| =1 and LCAB=60°.
Find (a) AB-AC,

(b) |A4B+24C| .
(6 marks)

7. Solve the inequality (x +2) |x ~ 2| <~5.
(7 marks)
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SECTION B (60 marks)

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

8.

Y

Fi 3
igure A

o

In Figure 3, R is a point on BC such that BR : RC=m 1. Q is
a point on AC. BQ intersects AR at P. 04 =4i+]j, 553 =i+4j,
OC=7i+7j and BQ = 5i+]j.

@) () Find 4B and AC. \

(i) Express AR in terms of m i and j.
(4 marks)

(b) Suppose AR is perpendicular to BC.

(i) Show that m =

P

(i) Find LQPR.

(iiiy If Eé = )\5;4 + uEE' , find the values of X and u.

(iv) If AP : PR =n @1, express BP in terms of n ,i and j.

Hence find the value of 7.
(16 marks)
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(b)

Figure 4(a)

B H C

Figure 4(a) shows a circle of centre O and radius a inscribed in
an isosceles triangle ABC with AB = AC. Let LOAB =18.

(i) Find, in terms of a arid @, the height AH of AABC.

Hence show that the area of AABC is

a?(l + sin(‘)!2

sin 0 cos 6

(i) For what value of 6 is the area of AABC a minimum ?
(Testing for maximum/minimum is not required.) (10 marks)

P

Figure 4(b) A
o~—_ R

Figure 4(b) shows a circle of centre O and radius b circumscribing
an isosceles triangle POR with PQ = PR. Let LOQR =¢.

(i) Show that the area of APQR is
b2cosp (] + sing).

(i) When APQR is equilateral, show that its area is a maximum.
(10 marks)
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10.

1.

(a)

(b)

It is given that the equation

has no real roots.

(2)

(b)

(©)

Let z = cos@ + isin @, where & is not a multiple of .

1 is real, find the two values of z.

If 22 —2z +=
z (9 marks)

Let z, and z, be the two values of z obtained in (a).
(i) Show that 22 =z, and z,? =z,.
(i) Find the values of z,> and z;’.

(iii) Find the values of z,k + zzk when

(1) k=3n,
2 k=3n+1,
(3 k=3n+2,

where n is a positive integer,

(iv) For any positive integer &, show that

k- 2 when k is a multiple of 3,
-1 when k is not a multiple of 3.

(11 marks)

zlzk + 222

z2 =2z + k=0 (kisreal) ... (*)

Find the range of values of k.
(2 marks)

Find the quadratic equation whose roots are the cubes of the roots
of (*) and show that the discriminant of this equation is

a1l - k)4 - k).

If this equation has real roots, deduce the value of k.

(11 marks)

Find, in terms of Kk, the squares of the roots of (), expressing
the answers in the form x + iy where x and p are real

As k& varies, find the equation of the locus of the points in the

Argand plane representing the squares of the roots of (¥).
(7 marks)
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12.

A
g
a km
RIVER
N
M p
LAND \a v
Figure 5 B

In Figure 5, 4 is a fixed point in water a km from a straight river bank.
B is a fixed point on land b km from the river. M and N are the points
on the bank nearest to A4 and B respectively. P is a point between
M and N. Let LMAP =0 and (NBP =¢. A man can swim at a
speed of wkm/h and run at a speed of vkm/h, where u <.

(2) The man swims from A to P and then runs to B.

(i) Express MN ‘interms of a,b,8 and ¢.

.2
Hence show that 49 = —2&2—9
dé bsec? ¢
(ii) Let 1 hours be the time taken to travel from A4 to B via P.
Show that ¢ = %sec 0 +%sec¢,
If ¢ is a minimum, show that H} = -S—”—]—a .
} sin ¢

(Testing for maximum/minimum is not required.)
(12 marks)
(b) Let MN = hkm. Suppose the man swims from A4 to P and
then runs to V.

(i)  Express the time taken in terms of a , i, u ;v and 6.

(ii)) Using the result in (b)(i), find M/F in terms of a ,u and v
when the time taken is a minimum.

(Testing for maximum/minimum is not required.) (5 marks)

(¢) Suppose C is a point in water ckm from N and CNLIMN.
If the man swims from A4 to C via P in the minimum time,
find MP : PN, (3 marks)

END OF PAPER
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11.15 am-1.15 pm (2 hours)
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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