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HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 2005

ADDITIONAL MATHEMATICS

3:00 pm — 5:30 pm (2% hours)

This paper must be answered in English

Answer ALL questionsin Section A and any FOUR questionsin Section B.

Write your name in the answer book provided. For Sections A, thereisno need to

start each question on a fresh page.
All workings must be clearly shown.
Unless otherwise specified, numerical answers must be exact.

In this paper, vectors may be represented by bold-type letters such as u, but

candidates are expected to use appropriate symbolssuch as u in their working.

The diagram in the paper are not necessarily drawn to scale.



FORMULAS FOR REFERENCE

sin(A+B) =sin AcosB + cosAsin B snA+sinB=2sn2t BcosA; B
cos(A+ B) =cosAcosBFsinAsnB | snA-sinB= 2c0s 2+ Bin A; B
+ p—
tan(A+£B) = tanAttanB cosA+ cosB = ZCosAJr BcosA B
1x tan Atan B 2 2

2sin AcosB =sin(A+ B) +sin(A-B) | cosA-cosB =-2sin A+Bgn A; B

2cos AcosB = cos(A+ B) + cos(A- B)
2sin Asin B = cos(A- B) + cos(A+ B)
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Section A (62 marks)
Answer ALL questionsin this section.

1. Solve 4{xl=‘x2+j.
(3 marks)

2.  Find J'sinxcoszxdx.

(4 marks)
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3. Let Abeavariable point onthe curve xy=-2.B isthepoint (1, —2)
and Pisthe mid-point of AB. Find the equation of the locus of P.
(4 marks)

4. Intheexpansionof (1-2x+ x?)", the coefficient of x> is153.
(& Findthevalue(s) of n.
(b) Find the coefficient of x.
(5 marks)

In the figure, the shaded region is bounded by the curve y =8x—x?,
y =X and the x-axis.
(& Write down the coordinates of A.
(b) Find the area of the shaded region.
(5 marks)
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6. (3@
(b)
7 @
(b)

Find d cos® X.
dx

Hence find J' sin®xdx.

(5 marks)

Show that cos2Xx+ cos4x + cos6X = cos4x(1+ 2C0S2X) .

Hence show that SIN3xcos4x =snx.

COS2X + COS4X + COS6X

(5 marks)

8. In the figure, let O_A=3i+4j, a?;=4i—3j. P is a point on AB

suchthat AP:PB=t:1-t.

@
(b)

y
A

B

Express OP in terms of t,iandj.
If OPbisects ZAOB, find the value of t.
(5 marks)
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10.

11.

(@ Show that the equation of the tangent to the curve
x=2t-1,y=t>+1 at(1,2)is L:x-y+1=0.
(b) Find the equation(s) of the line(s) parallel to L whose distance
from L is5 units.
(6 marks)

Given that a«aand S ae the roots of the equation
x> —2tx—(t* +4) = 0, where t isareal constant.
@ Find a+p and aff intermsof t.

(b) If |a|=p,findtand a

(6 marks)

(@ Prove, by mathematical induction, that
Ix2+2x3+3x4+...+n(n+1) :W
for al positive integers n.
(b) Using theresult of (a) and the identity
1+2+3+...+n= n(n2+1) :

find 1x100+2x99+ 3x98+...+100x1.

(7 marks)
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12. (@ A5, 2), B(3, 3) are two vertices of the square ABCD. Find two
possible equations of AC.
(b) A student saysthat
‘the two possible equations of AC in (a) are tangent to acircle
C centred at the origin.’
Determine whether the student is correct or not.

(7 marks)
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Section B (48 marks)
Answer any FOUR questionsin this section.
Each question carries 12 marks.

13. (@ O, A, B and C are 4 points on a plane such that OA=a,
OB=b and OC=ma+nb.
() Express AB and AC intermsof m, n, aand b.
(i) Show that if A, B, C arecollinear then m+n=1.
(5 marks)

P

(b) In the figure, POA is a straight line and OP = 2 OA. Q is a
point on OB suchthat OQ = kOB, where O0<k <1 and PQis

produced to C such that PQ=(1-k)PC. Let OA=a and
OB=h.
() Showthat OC=—2a+ K p.
1-k 1-k
(i) Giventhat Clieson the straight line AB.
(1) Findthevalue of k.
(2) If OC isperpendicular to OAand ZAOB =120°,
find 28
OA
(7 marks)
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14. The dlope of the tangent T at any point (X, y) to the curve C is given

. The x-intercept of Cis 1.

by !
24Ux-1
(@ Findthe equation of C.
(4 marks)

(b) Findthe equation of T parald tothelinex—2y+5=0.

Show that T passes through the origin.
(4 marks)

(c) Find the volume generated by revolving the area of the shaded
portion bounded by the tangent T, the curve C and the x-axis

about the x-axis.
(4 marks)
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15. The figure shows a tetrahedron such that VA = VB = AB = 2a,
VC=+/5a and CA=CB=23a. O is the foot of the perpendicular
from V to the base ABC. M is the mid-point of AB. Pis a point on

BC such that BP = ra whae 0<r<3. ZVMC=60 ad
VPO =¢.

(@) Express CM? and VM? intermsof a.
Hence find the value of cos@ in surd form.

(5 marks)
(b) Usingtheresultsof (a), find sind and VO.
(Give the answersin surd form.)
(2 marks)
(c) Express VP? intermsof aandr.
Hence show that sing = 5 45 :
8(3r° —8r +12)
(5 marks)
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16. «, Baretheroots of the equation x> —2mx+ (m-1) =0, where mis
area constant.
(@ Show that «, parerea and ditinct.
(3 marks)
(b) Find (- p)* intermsof m.
(2 marks)
() Thegraph y=x*-2mx+(m-1) cutsthe x-axisat A and B.
A circle C isdrawn with AB as diameter.
(i) Using the result of (b), show that the equation the circle
Cis X*+y*-2mx+m-1=0.
(i) When m=1 and m=4, two circles C, and C, are
formed.
A circle C; passes through the point (2, 1) and the
points of intersection of C, and C,. Find the equation
of C,.
(7 marks)

2005-CE-A MATH 9 by K.B. Poon



17. Inthefigure, P(a, b) isapoint moving on the parabola y=4- x> in
the first quadrant. The tangent at P cuts the axes at A and B.

P(a, b)

_2/ 3 > \\A X

(@) Expressthe coordinates of A and B in terms of a.

3
Hence show that the area of AAOB isS = aZJr 2a+ﬂ )
a

(5 marks)
(b) When b:g, B is moving down at a rate of % unit per

second.
() Find the rate at which point A is moving out.
(i) A student says that the area of AAOB is decreasing at this
moment. Determine whether the student is correct or not.
(7 marks)

END OF PAPER
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