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GENERAL INSTRUCTIONS TO MARKERS
1. It is very important that all markers should adhere as closely as possible to the marking scheme. In
many cases, however, candidates will have obtained a correct answer by an alternative method not
specified in the marking scheme. In general, a correct alternative solution merits all the marks
allocated to that part, unless a particular method is specified in the question. .
2. 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 a question consisting of several parts each depending on the previous parts, ‘M’ marks should be
awarded to steps or methods correctly deduced from previous answers, even if these answers are
erroncous. However, ‘A’ marks for the corresponding answer should NOT be awarded.  Unless
otherwise specified, no marks in the marking scheme are subdivisible.

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

4 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.

(o)  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.

(©)  Inany 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.

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

(a) At most deduct 1 mark for wrong/no units for the whole paper.
(b) Do not deduct any marks for wrong/no units in case candidate’s answer was already wrong.
6. Marks entered in the Page Total Box should be the net total score on that page.

..................

7. In the Marking Scheme, steps which can be omitted are enclosed by dotted rectangles :
whereas alternative answers are enclosed by solid rectangles T "1 .

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

9, Unless otherwise specified in the question, use of notations different from those in the marking
scheme should not be penalised.
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Solution Marks Remarks
sin30  cos36
1. bl
sin@ cosf
_5in3@ cosf+sin foos36
sinfcosd
- ‘sm49 1A
sinfcos &
--------------------------- For numerator only
 25in26 c0s20 A y
sinfcosf
; 2sin26 cos26
=43111? cosfcos26 OR = 1 4 1A
sinfcosé Esmze
=4¢0s20 1
Alternative solution
sin39+cos30
sind cos@
3sind —4sin’ @ N 4cos’ 6-3cosf 1A+1A For numerator only
sin@ ' cosf
=3 -4sin? §+4cos’ 63
= 4(cos’ §—sin’ 6) 1A
=4cos28 1
4
2. Let u=x-1,du=dx
Ix,’x-—l dx
1
=j(u+1)u2 du 1A Omit du (pp-1)
31
=j(u2 +u2)du 1A
3 3 e,
=Zu2+Zu2 +c! cis a constant 1A For primitive function only
2, 22 2 2 >
=—§(x—1)2 +§(x—l)2 +c %:1—5(3x+2)(x—1)2 +c | 1A no mark if ‘¢’ is omitted
Alternative solution
Let u="x—1 , du=2Jl_1.dx
- OR Let #* = x—1.
Ix‘/x—l dx
=| (2 +Du(2ud
[ o +1uudu) A
_ a 2
- j 24 +24%)du A
(2 5.2 3 e
TSt i cisaconstant | 1A
5 3
2 5 2 5
=Z(x=D2 +Z(x-12 1A
5(x 1) +3(x 1)2 +¢
4
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Solution

Marks

Remarks

®)

43 6i+2

The coordinates of P are (
+171+4

1A+1A

0 2 0

1l 3 0 1 3
—| 44 64 +2|=6 OR —| 44
142 144
0 2 0

118&+6 84 —6)=6| L
1+,1 2

2 1+4

1+4

or —

A=

W
5
[

1+4

1 1824 +6
+

2

0
6A+2|=%6 IM+1A

1+4
2

84

-6)=%6
1+A4

= (reJected)

1A

(®)

Alternative solution (1)

Area of AABC =10

it

[ SR
O A~ W O
LIS I N e R

Area of APAC =l—}:rT(Area of A4BC)

6_7{—100)

3

A==
2

M

1A

1A

Alternative solution (2)

Ac=ﬁ04f+@~m2=Jﬁ

E@mmndAcm§+§=1

2x+3y—6=0
Distance from P t0o AC
64 +2
J—| (1+l) SEPYR l
204
NEREE)
l 204
"2 Than
104
T

" )(/13)=6

A=2
2

IM+1A

1A

IM for LHS

J 4

Alo2)

6(‘1;6)

1M for LHS
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1997 HKCE Add. Maths. II M.S.

Solution Marks Remarks
4. 6sinx+8cosx
=10(£sinx+—§~cosx) IM reosa=6
10 10 rsina=38
~10sin(x+53.13°) 1A+1A r=10,a=5313° Accept a=53°
OR = 10sin(x +a) where cosar=i
6sinx+8cosx =5
10si{x+a)=5
x+a=180m°+(-1y"30° | misaninteger : M For 180n°+(-1)"¢
x=180r°+(-1)"30°-53° correct to the nearest degree 1A nx+(-1)" (%) -53etc. (u-1)
S
5 OIS
dx xz
y= J‘(6x+-7)dx
ESRRURO X : IM Withhold this mark if “y = is omitted
Omit *dx’ (pp-1)
2 1 : 1
y=3x"——+c ‘¢ is aconstant ¢ 1A+1A 1A for 3x2 , 1A for ——
x DA bt P : x
Withhold 1 mark if ¢ is omitted.
Put x=1,y=0 0=3-1+¢ M
c=—2
.. The equation of the curve is y = 352 -2, 1A
S

.........................................................................
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Solution Marks Remarks
6 (a) m=2|_ anase 1A (pp—1) if absolute sign is omitted
1+2m
P4
m—2 A i
=11 L
14+2m
m::—li or -3 1A+1A
Alternative solution M2t SN\ my
N
1+m]
- =2 ve
—m, 1A /0 \ X
1
™m=3 1A
my =~3 (. The 2 lines are perpendicular.) 1A OR 1+2 -
- 1-2
m ==3
(b)  2x-3y+2+k(x-y-D=0
Q+k)yx-B+k)y+2-k)=0
2+k
Slope =—— 1A
pe 3+k
From (a), 2—t’(—=—l— M
3+k 3
=2
2
.. The equation of the line is 2x -3y +2—§-(x—y-—1)=0
x-3y+7=0 1A
Alterantive solution
{2x—3y+2=0
x~—- y-1=0 . 1A
Solving the two equations, x=5,y=4.
From (a), the equation of the line is
y4_ 1
x-5 3 M
x=3y+7=0 1A
6
97-CE-A MATHS II-6
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Solution

Marks

Remarks

7. For n=1,T=(1+1)(1)=2

=1[(1+D)!]
. The statement is true for n=1.

......................................

.......................................

Then [+ +..+T +T;
=k[(k+DH Kk +1)2 +1]{(k +1)!]
=(k+D)[k +k* +2k +2]
=(k+1)1(k? +3k+2)
=(k +DIk +T)(k +2)
=(k+D[(k+2)!]

: . The statement is also true for n =k + 1 if it is true for
n=k. By the principle of mathematical induction,

...................................................................................

the statement is true for all positive integers n .

ON [t

3. (+x)" (1-2x)*
=1+, Cyx 4, Cpx® +. )14 4Cy(<2x) + 4Gy (-2x)* +..]
=1+, Cx 4, Cox? +.)(1-8x +24x% +..)

=1+(,C; - 8)x+(,C, —8,C; +24)x” +...

OR =1+(n—8)x+[ﬁ(—"5"i)—sn+24]x2 +..

If the coefficient of x*=54,
,Cy —8,C, +24=54

mn-D) _gn124=54
2
n* —=17n-60=0

.........................

n=20 in=-3istejected :

Coefficient of x=,,C; - 8

=12

1A+1A

IM+1A

M

1A

(pp-1) for omitting dots

97-CE-A MATHS 117
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1997 HKCE Add. Maths. I M.S.

Solution Marks Remarks
9. () G-+ =jx+1] |OR (x-DP+y*=(x+1)? 1A+1A 1A for LHS, 1A for RHS
(xr=2x+1)+ y2 =x* +2x+1 (pp-1) if absolute sign is omitted
yz =4x 1
3
(®)  yi=dx
dy
2y—=4
ydx
. dy 4 1
At th t (2,20, 2= ==
e pomnt  ( ) dx 2(2t) ¢
Equation of tangent is IM
y-2r 1
x=12
x—ty+ =0 1

Alternative solution

Using the formula yy,; =% .4(x +x;), the equation of the

tangent is
y@2n)=2x+1%) 1A
x=ty+t=0 1

Equation of normal

y-2t
=-t
X~ 12
tx+y-2t—12=0 1A
3
) (i) Since P and C have common tangent at R, the normal

to P at R passes through Q(k, 0). M (can be omifted)

0=—1t(k)+2t +13 M

=kt-2t

k-2 w120 1
Alternative solution (1)
RQ is perpendicular to the tangent to P at R. M (can be omitted)

2t

Slope of RQ =

pe of RQ o
Slope of tangent to P at R =%

2t 1

e (=)=~-1 M
I
P=k-2 1

97-CE-A MATHS II-8
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Solution

Marks

Remarks

Alterantive solution (2)
Equation of C is (x—k)* +)? =t - k) +4r2 —(1)

Equation of tangent to P at R is x—ty+11=0 —(2)
Substitute (2) into (1),

(ty=12 = k) +yr=(? - k)? +41?

(2 +1)yr 202 + k)y + 42 (k- 1)=0

Discriminant =412 (¢ + k)2 —4(t2 +1)41% (k- 1)=0
(4 -2 +(k-2)1 =0

[ - (k-2)} =0

12 =k-2

IM

M

Alternative solution (3)
Equation of Cis (x - k)2 +y2 =(t2 - k)Z +4r%.

2(x—~ k)+2y%}i=0
x

dy _(x-Fk)

dx y

. dy (*-k)
AtpointR, <%= %)
POt A 2

Equation of tangent to C at R

y—2t 2 -k

PR T

(k =t x-2ty+(* +41 —1%k)=0

Compare with the equation of tangent to R at R
(,\:—1‘y+t2 =0)

k12 4,42 2
5 =1 OR £+ 4t tk:=ﬁ

— 2
f+20="1k

=k -2 )

IM

IM

Alternative solution (4)

Distance between R and @ = - k)2 4-(21)2

k+f?

Distance from Q to the tangentto P at R =

Since the circle touches P at R,
k o+

"(tz —kY 44 =
\/1+t2

(2% = k) +42 11+ 2)=(* + k)°

2 -2k +42 + k% -4k +4) =0
Fr(d-202 + (k-2 =0
(2-k-2)F =0

£=k-2

M

M

97-CE-A MATHS I1-9
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Solution Marks Remarks

(i) (1) Put (0, 2) into x~ty+1* =0.

0-2t+£2=0 1A

1=2 1A

Atpoint S, t=-2. 1A [OR The point Sis (4, 4). |
The equation of the tangent to P at S is

x=(2)y+(-2)* =0. M

x+2y+4=0 1A

Alternative solution

:} 1A+1IA Same as above
t=2

Equation of tangent to P at R is
i
x-2y+4=0 1A %slomoftangentatR:E
By symmetry, slope of tangent to P at §
= —(slope of tangent to P at R)
i

=77 M
.. Equation of tangent to P at § is

x+2y+4=0. 1A

(2) k=1*+2=6 M

Point Q 15 (6, 0).

radius = /(6 - 4)% +(0-4)* =420

.. The equation of C is (x—6)>+3 =20. 1A 43y -12x+16=0
10

97-CE-A MATHS [1-10
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Solution

Marks

Remarks

0. ()

(b)

sinx =sin2x

sinx = 2 sinx cosx

1
cosx = —
2
z
x=—
3
Putx = 1, y= sin£=£.
3 3 2
. T ¥3
-, The coordinates of A are (? , —2-—).

Alternative solution

.. The coordinates of A are (% ,—2-3—).

2
....... e
Area =I |sin2x-sinx|d x:
()} :
r x
=I3(sin2x—sinx)dx+J'” (sinx —sin2x)d x IM+1A+1A
0 hd ?
x
1 3 "
= [—Ecosh + cosx:[ + [—cosx + —cost] 1A
1 1 1 1 1
=l—4——(—=+D)|+{1+—- (77—~
[42( )][2(24)]
:-1—+2.}_
4 4
=21 1A
2
Altemative solution
T
Area A; betweenx=0 to 3
x r
A4 =I 3 (sin2x — sinx)dx| OR = I3(Sin2x—sinx)dx IM+1A
[ 0
L
_ l:_ cos2x +oosx]3 1A
2 o
1 1
={—+—=(—-—+1
[4 2 ¢ )]

97-CE-A MATHS II-11
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1M for Area =f (¥, —ydx,

omit “dx’ (pp-1)
1A for each expression

For primitive function, awarded if one
of them is correct

1M for Area =f (v, —»)dx,

For primitive function
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Remarks

1M for V=7r£by2dx

For either of the 2 primitive functions

For the graph

For shading the area

RRKEHSE

Solution Marks
n
Areca A, betweenx=—3— to
LA . T
A, = J.” (sinx —sin2x)dx OR = j‘ (sin2x — sinx)d x 1A
3 x
3
[rose e Jome]
=|—~cosx +—cos2xJ
2 x
3
1 1 1
s{l+—=(==—
2 ( 2 4)]
~21
4
. Total area =4, + 4,
1
=2—.
5 1A
- 5
z z
©  Volume = j' 3 sin’xdx + th 2 sin2xdx IM+1A
0 3
LA} r 1
= nj 3_(1-cos2x)dx + ﬂj‘ 2 _(1-cosdx)dx M
o 2 KA
3
=—7—z—l:x———sm2x:|3 +£[x———sm4x:|2 1A
2 0 - —
=z ﬁ_ﬁ_o + I o0& _‘E_)
213 4 212 3 8
LA LWL L2
6 8 12 16
4
= —(4n-343 1A
= V3)
5
(@ 2A
Y )
7’=|S/n 2X|
1] 2A
}/: Srnx
Y \ X
0 n 4
2
4
| 97-CE-A MATHS 11-12
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Solution Marks Remarks
11. (a) du = —csc? 6do 1A
j cot” esc? 040 = — j' W du 1A
n+1 e,
=— +¢ ici
n+l : ¢Is a constant
n+1
=t 9+c 1A no mark if ‘¢’ is omitted
n+1
3
(b) Icot" *2940 = Icot" Gcot? 6dG
- _" cot” (cse? 6-1)d@ 2A
= J‘cot” fesc? OdG—Icot" 0do 1M For separating into 2 terms
n+l
ot o Icot" 6deo 1
n+l
4
x
@  [eot?eae
4
x E
=[-coto]? - j' ) 1A Omitting limits (pp-1)
PR
x z
=[-cotd]3 - [613 1A
4 2
=1_[3__._”_ 1
3 12
Alternative solution
x Ll
[ 3ot 0a0- [ 3 ese?0-1a0 1A
4 r
z
=[-cot6-0]3 1A
2
=]_£__’_t_ 1
3 12
3
97-CE-A MATHS II-13
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1997 HKCE Add. Maths. 11 M.S.
Solution Marks Remarks
) dx=secHtan9dég 1A
k3
2 dx 3 secftanfdg
J:ﬁ s _{ E 2 r 1A+1A 1A for integrand,
XJ(JC ~1) r SGCQJ(SGC 0—1) 1A for limits
n
= J‘; cot* 040 1A
2
n
00t30 3 z 2
== - I 2cot’0do M For using (b)
L
1| 1 1
SRS U S ¢ QP SRS
3[(J§)3 } “F2
_ 2,88 2 1A
3 27 12
6 Omitdu , d8 etc. (pp-1)

97-CE-A MATHS 1i-14
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Solution Marks Remarks
12. (a) (i) By Cosine Law,
(AC)? =(AB)* +(BC)* - 2(AB)(BC)cos £ ABC
=(3a)? +(2a)? - 2(3a)(2a)c0s120° 1A
=194
AC=+19a 1A
(i) mc=Lac =£a
2 2
tan2 Emc =€ M
MC
_ a
%ﬁ%
£ HMC = 25° 1A
. The angle of elevation is 25° correct to the nearest
degree.
4
) (@) (BD)=(a)’ +(2a)’ ~2(3a)(2a)cos60°
=7a%
BD=v7a 1A
Consider the area of ABCD.
%(BD)(CE):%(BC) (CD)sin60° M
%(\ﬁ a)(CE)=§—(2a)(3a)-‘§ M For substitution
321 33
CE= a 1A Accept —=a
7 ocp 7
Alternative solution
BD=+7a 1A
BD BC
By Sine Law, ———=—————
y SIne LA, “ine0°  sinZ BDC
. (2a)sin60° ) (3a)sin60°
sin £ BDC =~"—~— sinZ DBC=~—"——
J7a IM V7a
BB 33
7 247
CE=CDsin£CDE M CE =BCsin £ DBC
3 33
=3a(.j— =20 —
(\[; O )
W21 321

97-CE-A MATHS II-15
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Solution Marks Remarks
(i) (HEY! =a® +(CE) 2 +(3J5a)z _34
It
(EBY*=(BC)* —(CE)* | =(2a)?- (ﬁa)z LI IM
z 7T
2 1 2 s prreeee e
(HE)* +(EBY =[a” +(CE)"] §.—_2al lal M
+{(BCY -(CEYY, T 7
=a® +(BC)* = & + (2a)
e
.. HE is perpendicular to BD (Converse of Pythagora’s
Theorem). 1
Alternative solution A
(HEY =a® +(CE)* L, 33 5 34,
’, a +(Td) = —7—0
: M
(DEY =(CDY: —(CEY ‘= (312 — (3 gy - 36
SR A )
(HEY +(DEY'={a* +(CEY] i 34 , 36 ,:
=imat +— M
+(CD)* -(CEY): 7
—+(CD}  =d
comy
. HE is perpendicular to BD (Converse of Pythagora’s 1
Theorem).
The angle between the planes HBD and ABCD is ZHEC]|.
tan LZHEC = He M
EC
_——a
W21a/7
-1
W21
ZHEC = 27° correct to the nearest degree. 1A
9
(¢} {Point X lics on AD produced such that CX LAX. | 1A
AX=4D+DX M
=2a + CDcos60°
=2a +—3§a—
/
Ta -
> 1A j O
Alternative solution (1} -
.......................................................................... D 2 >, C
: Point X lies on AD produced such that CX LAX 1A 1a
2 2 a2
cossCan=2D +(W19a)? - (3a)
2(2a)(¥19a)
-1
2419
AX = AC coséSAD ™M
=419 a( )
219
_Ta
= 1A
97-CE-A MATHS II-16
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1997 HKCE Add. Maths. II M.S.

Solution Marks Remarks

Alternative solution (2

.........................................................................

! Point X lies on AD produced such that CX L AX. 1A

AC? - AX? = pC? - px?

Let AX =d.
W19a)? -d? = 3a)® - (d - 2a)> M
14a* =4ad

Ta
d=— 1A

97-CE-A MATHS II-17
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Solution Marks Remarks
13. (@ A+ -6x-2y+kQx-4y+3)=0
2 +y? —(6-2k)x—(2+4k)y +3k =0 M For collecting terms
The centre 1s (3-k,1+2k). 1A
Radius =‘[(3—k)2 +(1+2k)? -3k M _;_J(zk_s)z +(4k +2)? - 4(3k)
—y5k? ~ 5k +10
=y5(k? -k +2) S L
I S
. 2 i 5
(b) Radius =\[S(k —k+—)-=+10
4" 4
f 1, 35
- k—-—)* 4= IM+1A
X 2) 4
.. Radius of smallest circle in F' :g. 1A
Since 4B is a diameter of the smallest circle in ',
AB =2 x _J;js_ =435, 1A
l e solution (1]
Let r=y5k* =5k +10
dr 10k -5 52k -1) OR differentiating
Y = 1M 2
dk p\sk? Zsk+10 245k -5k +10 (5k* =Sk +10)
dr 1
EE:O when k=5. 1A
_____________________________________________________________________________ .
Since £>0 when k>—1- d ££<0 when k<l, X
dk 2 d 2 ) . !
i OR using 2nd derivative test !
r is smallest when k=—2— :
R N I 1
Smallest radius = S(E) - 5(5) +10
V35
) 1A
Since 4B is a diameter of the smallest circle in F,
AB=2x ‘/_;“5-=J§§ . 1A
The circle is smallest when the centre lies on AB.
Put (3-k,1+2k) into 2x — 4y +3=0,
2(3-k)—4(1 +2k) +3=0 M
1
k==
3 1A
. 1., 1
. Smallest radius = 5(5) - 5(—2—) +10
:iS—i lA
2
Since AB is a diameter of the smallest circle in F',
: AB=2><‘[2£=J5§. 1A
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Solution Marks Remarks
Alternative solution (3)
x? +y2—6x-2y=0
2x-4y+3=0
-390, .2 4y-3 -
(T) +y ‘6(—:—2‘—)—2}’—0 IM
203% —80y +45=0 A OR 4x*-20x-3=0 °
4+47 4-47
y= or
2 2
L3 5-247
2 2
. The coordinates of 4 and B are (5 +§‘ﬁ s 4 +2ﬁ) and
1A
3= 247 a-471 )
2 o2 7
Length of AB
- J{(S’“z‘ﬁ) et (I LS (R
2 2 2 2
5 1A
4
© (i) Distance = | 2C= k)+2(1+2k) -9 1M Accept omitting absolute sign
V42 422
L
=~{—- i which is a constant. ! 1
The locus of the centres of the circles in F is parallel to
the line L . 1A
OR The locus of the centres of the circles in F
and the line has no intersection point.
Alternative solution
1
Mg =—, M;=—2
4B =5, ML
Mg .My=-1 . ABandL are perpendicular. 1
As the locus of the centres of circles in F is the
perpendicular bisector of AB, so the locus of the centre
of circlesin F and L are parallel.
So the distance from the centre of a circle in Fto L is
always a constant. 1
The locus of the centres of circles in F and L are parallel. 1A
Ly Ly ading?. ™
(.2 2 :
(-‘/-;’_3)2 Jr(-‘g)2 =(V5k? - 5k +10)? iM
5k* - 5k=0 1A
k=0 p0r 1
.. The equations of the two circles are
x? +yt-6x-2y=0 1A (x-3)2+(y~1D=10
and x? +y? —4x -6y +3=0. 1A (x-2)2 +(y-3)*=10
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Solution Marks A Remarks
Alternative solution
{Distance from centre to AB = Distance from centre to CD | | 1
23-k)—4(1+2k)+3 =..‘/i_ M Omit absolute sign (pp-1) .
Va2 422 2
5-10k 5
e == —
1/55 3 1A For LHS
k=0 or 1
.. The equations of the two circles are
P +y2-6x—2y=0 1A
and x*+y? —4x -6y +3=0. 1A
8
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