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GENERAL INSTRUCTIONS TO MARKERS
It is very important that all markers should adhere as closely as possible to the marking scheme. In
many cases, however, candidates would use alternative methods not specified in the marking scheme.
Markers should be patient in marking these alternative solutions. In general, a correct alternative
solution merits all the marks allocated to that part, unless a particular method is specified in the
question.
In the marking scheme, marks are classified as follows :
‘M’ marks ~ awarded for knowing a correct method of solution and attempting to apply it;

‘A’ marks — awarded for the accuracy of the answer;

Marks without ‘M’ or ‘A’ - awarded for correctly completing a proof or arriving at an answer given
in the question.

In marking candidates” work, the benefit of doubt should be given in the candidates’® favour.

The symbol should be used to denote marks deducted for poor presentation (p.p.). Note the

following points:

(a) At most deduct 1 mark for p.p. in each question, up to a maximum of 3 marks for the whole
paper.
b) For similar p.p., deduct only 1 mark for the first time that it occurs, i.e. do not penalise

candidates twice in the whole paper for the same p.p.

(©) In any case, do not deduct any marks for p.p. in those steps where candidates could not score
any marks.
(d) Some cases in which marks should be deducted for p.p. are specified in the marking scheme.

However, the lists are by no means exhaustive. Markers should exercise their professional
judgement to give p.p.s in other situations.

The symbol @ should be used to denote marks deducted for wrong/no units in the final answers (if
applicable). Note the following points:

(@) At most deduct 1 mark for wrong/no units for the whole paper.

®) Do not deduct any marks for wrong/no units in case candidate’s answer was already Wrong.
Marks entered in the Page Total Box should be the net total score on that page.

In the Marking Scheme, steps which can be omitted are enclosed by dotted rectangles ...........!,

whereas alternative answers are enclosed by solid rectangles ’:‘ .

Unless otherwise specified in the question, numerical answers not given in exact values should not be
accepted.

Unless otherwise specified in the question, use of notations different from those in the marking scheme
should not be penalised.

Unless the form of answer is specified in the question, alternative simplified forms of answers different
from those in the marking scheme should be accepted if they were correct.
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Solution Marks Remarks
L. General term = (C, (x)°~” (—_Z)' 2A
x
= 6C,- (_2) r x6—-2r
6-2r=2 IM
r=2
. coefficient of x? = ¢C, (-2)*
=60 1A
N Ve solul
Fmm oo esesee=- 1
: i 4 2 4, 202
(== =1 x*+ D+ 1 4Crx"(-0)" + 1A For ¢C; x -2
t 1
fmommmommmm e ' 1A For other terms (can be omitted)
Omit dots (pp—-1)
Coefficient of x? = 4C, (-2)> M For choosing the correct term
= 60 1A
-4
2 (a) The centre is (2, -5).
Distance = 2-7(9+3 IM Accept omitting absolute sign
‘/12 +(-7)?
=442 1A Accept equivalent forms
(b) If L isatangentto C,
a2=1a IM
a=32, 1A
Substitute x =7y ~3 into C.
(1y-3-22+(y+5) =a OR
5052 - 60y +(50-a)=0 50x% ~120x + (1640 - 49a) = 0
A = (~60)% — 4(50) (50—a) = 0 IM A = (-120)% - 4(50) (1640—49a) = 0
a=32. 1A
-4
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Solution Marks Remarks

3. For n=1,LHS=1x2=2,.
RHS=2'x1=2 = LHS. 1
... the statement is true for n=1.

Assume 1x2+2x3+22 x4+, + 25T (k+ 1) =2%(k) 1

_______________________

=2%(ky + 2F (k+2) 1
=2t (k+k+2) ‘ ) v
=21k 4 1) 1

[ 1
E The statement is also true for n=4k+ 1 ifitis true for !
von=k '
1
i By the principle of mathematical induction, 5
t 1

the statement is true for all positive integers n. ]
S
4, 4 _ cos? x
dx
)= J'cosz v du 1A Withhold this mark if “y = is
omitted
\ Omit dx (pp-1)
= j; (1+cos 2x)dx 1A
x  sin2x e . . .
=St e i cisaconstant, | 1A Awarded even if ¢ is omitted
e e e K
Put x=—,y=n ﬂ=-§—+SIZ”+c M For finding ¢
=3z 1A
4
. . x sin2x 3rx
.. the equation of the curve is y = ot 0 + -

98-CE-A MATHS 114
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Solution

Marks

Remarks

(a)

The equation is
Rx+y-3N+k(x-3y+1)=0.

E (k is real) E

___________

® @ Substitute (0, 0) into the equation in (a).

3+k(1)=0

k=3

.~ the equation of L is
2x+y-3+3(x-3y+1)=0
5x-8y=0.

(ii) Slopeof L

Slope of [; =-2.

Let & be the acute angle between Land L,.
5

2 (=2

3 -2)

tan@ S S
1+ (E) -2)

-2
2

@=185° (correct to the nearest degree)

1A

IM

1A

IM

1A

OR 2 +k)x+(1-3k)y-(3-k)=0

For either one of them

Accept omitting absolute sign

Altemative solution (1)

@ (x~-3y+D+AR2x+y-3)=0 {4 isreal)

(b) (i) Substitute (0, 0) into the equation in (a).
144(-3)=0

1

3

The equation of L is

(x—3y+l)+-§-(2x+y-3)=0

5x-8y=0.
(ii) Same as above

1A

M

1A

OR (1+20)x-(3-A)y+(1-34)=0

Alternative solution (2)

2x+y-3=0
@ '
x-3y+1=0

Solving the 2 equations, x = % W y=

~3{wn

... The coordinates of P are (% , %).

The equation of the family of straight lines through P is
5

-3

x—=
7

Tmx~Ty+5-8m=0.

=m (m is real)
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Solution Marks Remarks
() (@ Substitute (0, 0) into the equation in (a).
0-0+5-8m=0 IM
5
m=—
8
.. the equation of L is
5 5
T7(=)x-Ty+5-8(=)=0
(8) x=Ty (8)
5x-8y=0. 1A
(i) Same as above
6
6. du=cos@d6 1A
n ‘ E n E
2 . : ) )
f0055951n29 dé po= 2 (1-sin28)*sin?0 cos 9 dg |
0 1 Y1) :
ol .
= J(1-u®)?u? du 1A For the integrand
J0 Omit du(pp-1)
ol .
= | @®-2u* +ub)du 1A For the integrand
v0
S w7 1A for the primitive functi
e w 1A+1A or the primitive function,
3 5 7 o 1A for limits
1 2 1
S e - + —
3 5 7
8
105 A
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Solution Marks Remarks
7. sin(3x + %) cos(3x- —4”—)
= -;—{sin [(3x+ %) +(3x - %)] +sin [(3x + -;5) ~(3x- -’})]} 1A
=-l—(sin 6x + sin 1) 1A
2 2
= ;—(1 + sin 6x) 1
N - i
sin(3x + %) cos(3x - —;5)
= (sin3xcos-’4£ + sin%cosh) (cos3xcos% +sin3xsin %) 1A
2 " 2 . 1A
= -2—(cos 3x + sin 3x) —2—(cos3x + sin 3x)
= -;—(«:os2 3x + 2sin 3xcos3x + sin’ 3x)
| .
= E(l +sin6x) 1
sin(x+ L) cos(3x-T)=
4 4" 4
%(l + sin 6x) =-2—
sin6x = 1 1A
2
| Rttt e 1
6x=n7r+(-l)"-’-6t- E nis an integer | M For 6x=nz+(-1)" a
x=%+(—1)"3”—6 (OR x=30n°+(~1)" 5% 1A %-«»(—l)"S"etc. (u-1)
6
2 b
8. (a) S = I (3x—2—x2)dx IM+1A IM for area = J.(yl—yz)dx,
1 a
1A for limits
Omit dx(pp-1)
3x2 X2 - .
= [T -2x - —3—-]‘ 1A For primitive function only
8 3 1
=(6-4-=)-(=-2-—
( 3) ( 3 3)
=1 1A
6
l - ot
a 1 b
S, = .[1 (yz—y;Z)dy IM+1A IM for area =L(x,—x2)dy,
1A for limits
3 Omit dy (pp-1)
=272y -2y
3 6 3771 1A For primitive function only
1
=3 1A
(b)  Expressions (I} and (III) represent the total area 1A+1A Deduct 1 mark for each wrong
S, +S,. | answer, up to zero
6
98-CE-A MATHS 11-7
]
HERETZ2 /A FOR TEACHERS’ USE ONLY



1998 HKCE Add. Mathfnﬂﬁg.gﬂ Eﬁ%ﬁﬂ

FOR TEACHERS’ USE ONLY

Marks

Solution Remarks
9 @ () Letx=-y. 1A
dx=-dy
0 0
J‘ f(x)dx = I f(-y)(-dy)
=j.f(—y)dy=J‘ f(-x)dx 1
0 o
a 0 a
(ii) f(x)dx= -“ f(x)dx+ jf(x)dx 1A
-a -a 0
= J‘ f(—x)dx+ I f(x)dx (using (i)) 1A For the 1st term
0 0
C e . E
= [ x| eeodr < -neo|
=2 j f(x)dx B
0
- B
b dt= gsecz 6 do
1 odr %ﬁ sec’ 949
= 1A+1A :
2 2 1A for integrand,
01+ I° 3 (t+tan”6) 1A for limits
2B (74
3 Jo
3
g -
-
© @ () L+al= r -2, Jd Ly
o 14362 o 1432
1
- Idt
]
=] 1
'
2 L+, = dt
@ hrh _[,1+3:2
= —J% (by result of (b)) 1A
(ii) { h+a =1 ---—- ()
3z
=¥ 2
Il + 12 ) ( )
(H=-(2) 3L =1 —-—;1 M For eliminating /,
1 3z
h=50-257) 1A
98-CE-A MATHS II-8
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Solution Marks Remarks
l : :
1 2
t
I = d
2 J.ol+312 ’
1 2
11432 -1
= | - )d
.[,3( 1432 ) dt
1 ]
1 1 1
=— ] dt - d
3 .[) 3 .L 1432 f M
L P EL N W L
3 3°9° 3 27 1A
4
t 52 2 |momEs s e EE e T
1+1 V1442 2 1
d dr=2 v 1+ 1+ (-1) ! . "
@ I-11+3r2 ‘ Ol+3t2dti 14312 -l+3( -1)? forall ¢ :IM For using (2) G
R o
1 1 1 ‘2
=2J- : dt+2J.—-——--dt IM+1A
01+3t2 ol+3tz
2(‘/——-’5>+2< )(l—[—”
—3+4J_” 1A
3 27
l 1+ ¢
I .[ (- )dt
1 ]+3t 1+ t
=I de ~2 '[ f dt
-1 1 l+3f IM
1 2
=2-4I L IM+1A 1M for using (a) (ii)
0 1+ 3¢
o : k
P R ) S Y
V14312 14 3(-1) :
=2- 4(—)(1—ﬁ)
2 4J_ﬂ
=3t 1A
4
98-CE-A MATHS 11-9
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Solution Marks Remarks
10. (a) Coordinates of 4 are (2p,0). 1A
Coordinates of B are (0,2).
Since BC:CA=1:p?,
2 2
X0 =—‘li29= £ IM+1A . | 1M for division formula
I+p I+p
2p2+0  2p?
Yo =—"7—= 3 A
I+p I+p
-4
2p2 /1 p +1
® - Pt -"2 LY 1
X0  2p/p”+l
Put p= ZP—,
Xo
2 (y_o) 2 (&)2
x
=——t— | R yy=— 0 M OR xp+(Z2)y0~222) =0
1) +1 22 +1 ’ ’
Xy *o
2 2
Xo +Vo "2}’0 =0 1A
- the equation of the locus of D is x2+ y2 -2y=0.
i) '
B
x yz-zy =0
@n 2A Accept including O and B
(Circle : 1A only)
o X 1A For labelling the centre
PSR ey 5o g e - 1 (pp-1) for not labelling the axes
: 1 '
© i A S=—(2)(x) E 1A
! ]
! Area of AOBC is greatest when x, = 1. ; IM
Vo o o o o it o o e o o e o - - - -
fp =1 M
P+l
(p=1’=0
p = ] ‘A
.. the coordinates of 4 are (2, 0). 1A
N - ot
1 1A
Area S =5 (2) (xg)
=_2p
p2 +1
2
Eg = 2(p” +1D-2p(2p) M QR. differentiating x,
dp (p?+1)?
_20-p%)
P+
_c_l_§=0 when p=1. 1A
dp
As 45 >0 when p <1 and 45 <Owhen p>1, M For checking
dp dp ,
o § isgreatestat p=1. . . )
. the coordinates of A are (2, 0). 1A Withhold this mark if checking was
’ omitted.
S
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Solution Marks Remarks
1. (a) (i) Since S lieson E,
a? b?
_..+__._::'_
4 3
3a% +4b% =12 1
2 2
Xy
—t =1
(@ 4 3
Differentiating w.r.t. x,
Ly, IM
2 3 dx
dy 3«
dx 4y
3a
[ = — 1A
4b
1 4b
my =———=— 1A
m, 3a
N ve solut
Using the formula —{:—l-i- % = 1, equation of tangent
to E at §Sis
a b 1A
—x+—y=1
47737
3ax+4by=12
_ 3a |
T A
1 45
my 3a
4
. c y?
(b) (i) Substituting y = mx+— into P, OR x==—
m 4c
2
(mx+<)? =dex M y=mZ+<
m 4c” m
c?
m?x? —2ax+—7= m*y? —dmcy+4c? =0
m
2
A=(2c)? -4m* (=) M A =(4mc)? - 4m?(4c?)
m
=0 =0
Sy =mx+—c- is a tangent to P. 1
m
(i) If y=m3c+i passes through S,
m
b=ma+<
m
am* —bm+c=0 ————(% 1
98-CE-A MATHS II-11
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Solution Marks Remarks
(i) (1) m,, m, are the roots of the equation (*)
S ml +m2 =£ IA
a
mym; =_C_ 1A
a
3a 4b
From (a) (i), m) =-—— , my = —.
rom (a) (ii), m % my 3
-3a 4b b
=2a, 05 M
4b 3a a
-9a> +16b> b
12ab a
~-9a2 +1662 =1252
942 = 4p? 1
Since L, and L, are perpendicular,
c
mm, =—= -1
a
L Ce=-qa 1
3a*+4b% =12
2)
92 =45
2, 9a L
3a +4(T)=12 IM For climinating b
12a2 =12
a=-1(:a<0) 1A
SLe=—a=1
. the equation of P is y* =4x. 1A
12
98-CE-A MATHS II-12
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Solutton

Marks Remarks
k b
12 (a) Volume = J‘ zrxzdy IM For V=7rj x2dy
-~k a
Omit dy(pp-1)
k e . 5
= I 4n(l-=5)dy 1A OR =2I ax(1 - L5)dy
—k a 0 a
v 1
=4rly - - 1A For primitive function only
3a” |,
3 3
I P
3a 3a?
X
=8k(1- — K3 -
3a
4
. Xt y? ;
(b) () Putx=1,y=k into "4—+'_T=1‘ OR Put x=~1,y=k
a
k2
a2
k2 _i
4
k=¥3a 1A =232 00 )
2 2
Height of S| =2k
(i) Put & = ‘/3;" .
Volume of S, =s(‘/§")[1- ! (‘E“)Zpr M
2 3a2 2
=33 az. S V. N
-
(c) (i) Height of S,
=2+ ,/22 -1
=2+43 1A
.. height of toy ﬁa+2+\/§-=2+(a+l)a/§ 1
(ii) The ellipse becomes a circle of radius 2 when a =2
Using (b) (ii) and put a=2,
Volume of portion of the sphere from y =—+3
to y= ﬁ
=33 IM+1A
= 6,[3_”
98-CE-A MATHS 1I-13
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Solution Marks Remarks
1.4
Volume of S, =+(22(2)*) + +(643)x IM OR =22 -1t - 643n]
273 2 3 273
=l§_7£.+3J— _ 1A
Al : e
Volume of S,
i for V 2
=7 J- xXdy , where x*+y? =4 IM+1A IM for V' = T dy
-3

IAforx2+y? =4

2
- .2
”.[,/‘(4 y“)dy A

{ 3Ls | \//

~x@-3+4/3-43)

—ﬂ(——+3\/_) 1A
Alternative solution (2)
Volume of §,
2 ’ IM fi V—r 24
=§rr(2)3+ﬂj xzdy,wherexz+yz=4 IM+1A or V= a;rx y
-3
1A forx2 +y2 =4
167 2 1A
=—+7 | (@4-y")dy
3 -
0
3
=16—7r+7t|:4y—.y_]
’ -5
16
=+ 7 (@3- 43)

Volume of toy = Volume of S, + Volume of S,
=33ar + (l%£+ 31/5)7:

—16—”+3w/_(a+1)7r 1A

98-CE-A MATHS I1-14
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Solution Marks Remarks
3. @ () cM= %,/az +a?
2 a
= -—2~a (OR _J—E) 1A
(i) ' The angle between the 2 lines is ZCMH. : 1A (can be omitted)
CH fZa
tan /CMH =—— ~=
i M M V 2 C
= M JTa a
J2a/2 =z
=2 Iy
ZCMH = 55°(correct to the nearest degree) 1A
-4
FH
b i in ZFVH = ——
) @ sin e
_ {ia
Jea)? + (2a)?
B I
3
Perpendicular distance from F to BVDH
= VFsin ZFVH
= 2a(§) IM
2J§ a 2a
= R=22 1A
3 (OR J'3_)
N - o6
Consider area of AVFH. Let h be the
perpendicular distance.
LwryFry =X wayn
2 2
5 @) (2a) =2 (f6a) (0 M
pe 2, 1A
3
98-CE-A MATHS {1-15
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Solution Marks Remarks
G @ BN=%BV 4
_2a 1A
2 N S
DN =/BD? - BN?
= (2a)% - (%)2 1M 5
_Yéa 1A
2
Al - ot
BD=VD=VB=+2a
- LVBD = 60° 1A
DN =+/2asin 60° M
_ J6a 1A
2
@ E The angle between the 2 faces is ZAND i 1A (can be omitted)
e e e e . - - - - - - - - - ' N
o V2a ga
AN =asin45° = 5 1A BHa =
2 2 2 =
cos ZAND = (AN)® + (ND)* - (AD)
2(AN)(ND)
A Q
AR A
= 7 N IM OR ZAND=ZCMH
a a
X 4 ) A )
-1
NE)
ZAND = 55° (correct to the nearest degree) 1A
N - T
[ Antabatndaiaiai el ]
(2)5 The angle between the 2 facesis ZAND | 1A
ZNAD =90° 1A
sin ZAND = -42
ND
_ a
~ Joa M
%
_Js
3
ZAND = 55° (correct to the nearest degree) 1A
98-CE-A MATHS II-16
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Solution

Marks

Remarks

(iii) As the faces BHD and BVD lie on the same plane and

the faces ABGF and BVA lie on the same plane, the angle| > 2

between the two faces equals to the angle between the
faces BVA and BVD, i.e. ZAND .

So the student is correct.

‘Correct’ without explanation

~no mark

As BV is a line of intersection of the two faces, and AN

and DN are both perpendicular to BV, so the angle 2
between the two faces is ZAND .
So the student is correct.
12
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