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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.
Bff hn 5 82 ADDITIONAL MATHEMATICS
‘ Y. PAPER Il

(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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Figure | shows the curve » = x? - 4x.
A straight line L intersects the curve at
the points P(1, —3) and Q(5, 95).

Find (a) the equation of L,

and (b) the area of the shaded region.

Figure 1

(6 marks)

i - =0 and
Find the equations of the two lines which are both parallel to the line 3x 2y

tangent to the ellipse

4x? + y? = 16. (6 marks)

6 A circle C passes through the point P(1, 2) and the points of intersection of the circles

C, :x* 4y -3x+2y-2=0
and CI:x’+_v’+x+3y—10=0.

Find the equations of  (a) the circle C,

to C at P.
and  (b) the tangent fto (6 marks)

7. Show that sin’nf — sinZmd = sin(n + m)@sin(a — m)o.

Hence, or otherwise, solve the equation
sin238 - sin?20 - sing@ = 0

for 08 <. (7 marks)

83.CE-Add Maths H{E)—2

SECTION B (60 marks)

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

8.  Figure 2 shows a tent consisting of two
inclined square planes ABCD and EFCD
standing on the horizontal ground ABFE,
The length of each side of the inclined
planes is a. N is a point on CF such
that AN L CF. Let NF = x(# 0),
LCFB = @ and M be a point on BF
such that NM 1 BF.

(a) By considering A ABM, express AM
in terms of a, x and 6.

(4 marks) A

(b) By considering AANF, express AN

in terms of 4, x and 6. Figure 2
(5 marks)
{¢) Using the vesults of (a) and (b), or otherwise, show that x = 2acos?6. (5 marks)

(d) Given that x = % , find (correct to the nearest degree) the inclination of AN to the

horizontal.
(6 marks)

9.  A(1, ~2) and B(4, 4) are two points on the parabola »? = 4x. P is a point on the line AB

such that AP : PB = 1: k. Aline L, through 4 is perpendicular to the tangent at A,
Another line L, through B is perpendicular to the tangent at B. L, and L, intersect at .
Let O be the origin.

(a) Find the coordinates of the point N and the slope of ON. (8 marks)

(b) (i) Express the slope of QP in terms of k.

(ii) Express tan LPOWN in terms of & when
(1) LPON is acute,
(2) LPON is obtuse.

(7 marks)
(c) Find the value of & in each of the following cases :
(i) when LPON = 45°;
ii) when OPN is a straight line,
@ B (5 marks)

83-CE-Add Maths 11{E}-3
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10. A straight Lne through the point R(-1, ~1) has a variable slope m. It intersects the circle
xT+ =1
at A and B. Let P be the mid-point of AB.

(a) Find the coordinates of P in terms of m. (9 marks)
(b) The locus of P isa part of a curve €. Find the equation of C and name it. (6 marks)
(c) Sketch the locus of P. (5 marks)
11. (a) Show that sin38 = gcos26 + 1.
sin@
By putting 6 = -z— + ¢ in the above identity, show that
cos3¢ = sin3d - | — 25in2¢.
cos¢ + sing
(7 marks)

(b) Using the substitution @ = -’2L - u, show that

r cos3¢ M:r sindu g,

° cos¢ + sing x cosu + sinu
2

Hence, or otherwise, show that

= T
2 cos3¢ d¢ = 1 [2cos3¢ ~ sin3Qd¢_
° cosd + sing 25, cos¢p + sing

(8 marks)

(¢) Using the results in (a) and (b), evaluate

F cos3¢ g4

o COSG + sind .
(5 marks)

12. Let f(x) be a function of x and let k& and s be constants.

(a) By using the substitution y = x + ks, show that
s (k+1)s

! f(x + ks)dx = J f(x)dx.

k

0 s

Hence show that, for any positive integer n,
ns

r[('(x) F (e +s) + ..+ flxt n - 1)s)}dx = ‘ f(x)dx.
0

0

(10 marks)
1
. 2
(b) Evaluate ] -—=d—§_—. by using the substitution x = sinf .
Vs
Using this result together with (a), evaluate
1
2 1, 1 R 1 N 1 ) ax
2 g 7 . AT .
L (\/T x «,/l_—(x+7l;) \/l“(xa‘izﬁ) l—(x+"2"l)
(10 marks)

END OF PAPER
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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.
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L —2< A<l

il

a—

3. x

4. -42

s, x#1 and 1-v/2Z2 <x<1++2

6. x+t
x =
7 (c)
8 (a)
(b)
©
9 (b)
10. (a)
(b)
11, (a)
)
(©)

2y—-10=0
2.,y=4

8= (4nt1)nm
16

tan% s tani—g, tan%, tan—l-136—1r
a=-12,b=48
p=-4,q=-8

x=6 or 3+iV3

x2 =" 190
arg (x, __4) 120

® %(l"r)
(i) -é—lt(n+1)(n+2)

(iii) (r + 1) minutes

65 minutes

Whenx =2,y =1.

Gy 9 =-2xty
dx x + 2y

S

2 m/s

i
847

n=0, %12, ...

1983

Additional Mathematics H

1. k=3 or -7

2. %—%sin2x’+c
38
3 13

6. () x2+y? +5x+4y—18=0
(b) 7x+8y-23=0
=g & 1 91
7 8=0.95:2 10
8. (a) AM =+a® + (2a —x)* cos’@
(b) AN =+a% + 4a¥ cos?h — x°

@ 19°

or m

9. (@ N=(,2)

Slope of ON = %

. ~4-2k
(b (i) Slope of OF T E
- =+ |12 - 12K
(i) tanl PON =% ErEve
according as L PON is acute
or obtuse
) - 40
© O k=%
(i) k=1

(m-m* m-1
0@ P (o)

(b) Thecircle x> +y? +x+y =0

|
—_

11, (0

N
P
=
2
A R AR
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