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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 will have obtained a coirect 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 has been specified in the question.
Markers should be patient in marking alternative solutions not specified in the marking scheme.

For the convenience of markers, the marking scheme was written as detailed as possible. However, it is likely that candidates
would not present their solution in the same explicit manner, e.g. some steps would either be omitted or stated implicitly. In such

cases, markers should exercise their discretion in marking candidates’ work. In general, marks for a certain step should be awarded
if candidates’ solution indicated that the relevant concept / technique had been used.

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

Unless the form of the answer is specified in the question, alternative simplified forms of answers different from those in the
marking scheme should be accepted if they are corect.

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

In the marking scheme, marks are classified into the following three categories:

‘M’ marks — awarded for applying correct methods
‘A’ marks —  awarded for the accuracy of the answers
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 erroneous. ( L.e. Markers should follow through candidates’

work in awarding ‘M’ marks.) However, ‘A’ marks for the corresponding answers should NOT be awarded, unless otherwise
specified.

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

(b) In case a certain degree of accuracy had been specified in the question, answers not accurate up to that degree should not be
accepted. For answers with an excess degree of accuracy, deduct 1 mark (pp) for the first time it happened. In any case, do
not deduct any marks for excess degree of accuracy in those steps where candidates failed to score any marks.

Marks may be deducted for poor presentation (pp). The symbol should be used to denote 1 mark deducted for pp.

(2) Insection A, at most deduct 1 mark for pp in each question, up fo a maximum of 2 marks. For similar pp, deduct 1 mark for
the first time that it occurs. Do not penalize candidates twice in section A for the same pp.
(b) Insection B, at most deduct 1 mark for pp in the whole section.

(c) Inany case, do not deduct any marks for pp in those steps where candidates could not score any marks. -

In section B, marks may be deducted for wrong / no unit (x). The symbol @ should be used to denote | mark deducted for u.
(a) At mostdeduct I mark for & in the whole section B.

(b) Inany case, do not deduct any marks for u in those steps where candidates could not score any marks.

Marks entered in the Page Total Box should be the NET total scored on that page.
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L Solution Marks Remarks
2 (414‘])3 I"+]
1. (a dx+1)2dx=22""2 4 ¢ M For [x” dx=
(@ J( ) 3-4 I n+1
(ax+1)°
. i T 7 . S——
12 é
Alternative Solution
[(Ax+1)? de= [16x" +8x +1)dx IM
WL | Withhold 1Af either one
=g F PR 1A 1S of these C’s was omitted
(b) [sin30cos0do = jiﬂ’f%sﬂ‘ﬁda IM+1A
=—c0549_00329+c 1A
8 4
&)
2. @ y*+5y-620
(y+6)(y-1)20 1A
p<-6 or yz1 1A
(b) From (a), put y=x> . IM
x2<—6 or x2>1
no solution or x<-1 or x>1 M For no solution
x<-1 or x21 1A
(5)
3. (a) Therequired familyis x—3y+7+k(3x—y—11)=0 , where Xk is areal number. 1A OR 3x—y-11
+h(x-3y+T7)=0
(b) 2-3()+T7+k[3(2)-1-11]=0 1M
which gives k=1 1A
Hence the required lineis x~3y+7+3x—y-11=0
i.e. x—y-1=0 LA
4)
4. 2x=|x-2
Case 1: x=22
=g
‘A‘=—2 (YSJ?Cth) For considering 2 cases
i.e. no solution 1A
Case2: x<2 1M
2x=2-<x
2
x== 1A
=
: 2
Conclusively, x=— . 1A
2
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Solution Marks Remarks
Alternative Solution (1)
2x = lx - 'Z'l S
2x =4(x—2) 1M
x=-2or — 1A
By checking, x=-2 should be rejected. 1A
| %
Conclusively, x== . 1A
2
Alternative Solution (2)
Y
y=2x
\ y= lx— 2‘
1A For y=2x
%) 5 =X 1A For y=1x—2|
From the graph, the solution can be obtained by solving y=2x and y=2-x . 1M
2
Le. x== 1A
2
(4)
5. For n=1,
L.HS. =1x4=4
1
RHS. =—M(1+D(A+5)=4
o |
- L.H.S. = R.H.S. and so the statement is true for n=1. 1
Assume 1x4+2x5+3%x6+--+k(k+3) :ék(k+ D(k +5), where k is a positive integgr. 1
14 4+2x54+3x6+- -+ k(k+3)+(h+1)(k+1+3)
1
= gk(k +Dk+5)+(k+1)(k+4) (by the assumption) 1
:—;-(k Pk +5k+3k+12)
:%(k +D)(k+2)(k+6) 1
§:§(k+1)(k+1+1)(k+1+5)§
Hence the statement is true for n=k-+1 .
By the principle of mathematical induction, the statement is true for all positive integers » . 1 Follow through
)
6. (a) y +x3y= 10
w D0E . 5 3dy _ , 1 A for either of the last 2 terr
Sl E‘O VAFTE by ol oerest
.32
B 1A
dx 34 3y2
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Solution

Marks Remarks
Alternative Solution
x:’y+y3 =10
1
x:(l—o——yz]:s
JJ‘
-2
de 1{10 3(-10
.c_l._=._( _sz £_2 = ] IA+1A
y 3\ ¥ y
2
4 2
dy _~3y3(0-y’)3 i
dx 2y +5)
d 30 <8
o 2 0 -8 "
12 M7 +3@)° 13
Hence the equation of the tangent to C at (1,2) is
-6
y T (x-1)
i.e. 6x+13y-32=0 1A
(%)
7. (a) a-b=|a||b|cos£LAOB
24=6-8-cos ZAOB M
(:OSAAOB=l
2
ZAOB = 60° 1A OR z40B=Z
4 3
(b) |clealcos£40C
=6-—l- 1M
2
=4 1A
0 C B
4)
8. i(w+l)= lim Aehiot el 1A |Withhold 1Aif lim was omitted
dx h—0 h h—0
- (x+h+1)—(x+1) M For rationalisation
h=0 h(\/x+h+ 1 +Jx+l)
= lim l 1A For :
h=0x+h+1+Jx+1 Nx+h+1l+x+1
1
= 1A
24x+1
4)
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Solution Marks
1A

Remarks

9. Theslopeof O4 is 1.
Let the angle between of OA4 and L be « and the inclinationof L be S .
Since L bisects ZAOB , a=/ .
tan @ = tan f

1A
l—m . ;
=m M Absolute sign can be omitted
14+m-1
ST S 2! %
l-m=m+m*ior —14+m=m+m"! 1A 4 A(2009,2009)
A o R .’
m- +2m-1=0 -
m= ﬂ or m ::E_ig. (l-ejected) ,/,} ‘{‘ JY=mx
2 2 .
RN
ie. m=+2-1 1A oy
s ° X
0 B(2009, 0)

Alternative Solution (1)

The equations of O4 and OB are x—y=0 and y=0 respectively. 1A For BOTH
Hence the equation of the angle bisectors are

| sy I_\ y
Wzecn?| Woz 2| e
x—y=i'\Ey LA

. X or y= x (rejected)
1+J_ —J_

s el B 1A

Alternative Solution (2)
The slope of OA4 is 1.

1A
ZAOB = 45°
m = tan 22.5° 1A
Consider tan 45° =tan(2x22.5°) M
e 1= 2:1:2 v
1—m
m? +2m—-1=0
-2++/8 -2—4/8
m= v8 or (rejected)
2 2
ie. m=+2-1 1A
(5)
10. (a) 8cosx= sec” x
c053 x=l IM
8
1
cosx=—
2
x:E for O<x<£ 1A
3 2
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N

Alternative Solution

;)20 I 1)}? iy
(xz-l-—J :(xz)29+20C1(x2)19[_)+2002(x2)18(_} +2OC3(x2)l?(“]
X X X X

4 5 5
+mc4(x2>“‘(l] +20C (vz)"-‘[l) +30C (x%”[l]
X X X
7 8 9
+20C7(x2)]3[l} +20C3(x2)]2(l] +20C9(3€2)“[l]
x X X

Lo 1Y° Lo 1) yos( 1)
+20C10(x) (";) +20Cn 1 (x )9[;} +20C12(x7) (-;]

o af] 13 .61 14
+20C13(x7) (—] +20C14(x") (—} et
x x |/

1
=+ ZUCB'Ilﬁ Fraviin 20C|3-x+ 20C|4'T+"' 2A

X
(a) In'the expansion, the coefficient of x' is 20Cg =125970 1A
(b) In the expansion, the constant term =0 . 1A
(6)
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(b) The area of the shaded region

= E(Scosx —sec? x)dx... . . . IM For _[(J’l —yp)dx

£
=[8sin x —tan x]g 1A For primitive function
3
=g
2 -
=33 1A
(5)
1 20 1 r 1 20-r
11. The general term in the expansion of [xz +—] is 20C, (xz)zo"'(—] 1M OR 94C, (xz)r[—]
x x X
:20 Crx40—3r I A OR _'__20 Crx3.=‘—20
@ Intheterm x'®, 40-3r=16 IM OR 3r-20=16
r=38 OR r=12

Hence the coefficient is 45Cg =125970 1A

(b) In the constant term, 40 -3r=0 OR 3r-20=0
S : 200 sy
i 5 which is not an integer 1A OR r= 5 which is not ...
Hence the constant term =0 . 1A OR there is no constant term

OR there is no constant term
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Solution

Marks Rermarks
12. Let M be the mid-point of BC. } IM
AM 1L BC and DM 1 BC A
Hence the required angle is ZAMD .
AM = DM =422 —1?
=B 1A
2 2
In AMAMD |, 22 =37 +437 = 2(3)(3)cos ZAMD  (cosine formula) M
cos ZAMD =—;— 1A
ZAMD =71° (correct to the nearest degree) 1A
Alternative Solution
Let N be the mid-point of AD .
In AAMN , sin ZAMN =—— IM+1A
NE)
LZAMN =3526438968°
S LAMD =2/AMN =~ T1° (correct to the nearest degree) 1A
(5)
: N
1(h) +2(0) 1(k)+2(-1) C
13. (@) x=———= and y=——""—= 1M
Sl B T T %
h=3x and k=3y+2 1A+1A
X
(b) Since A(h, k) lieson C, h®+k%=1.
Hence, (3x)%+@By+2)% =1. IM
2
ie. 3x? +3y2 +4y+1=0 which is the equation of the locus of P . 1A OR «x* +[y+—) =%
(3
14. (a) AH=p+q 1A
8]
(b) AC=p+2q 1A € -
5= (p+29)+1(Ap)
r+l
_(r+A)p+2rg ¥k H
r+l
Since A, H and E are collinear, D
[r + ).] [ 2r ]
r+l _\r +1 M
1 1
F — /{ l
4)
2009-CE-A MATH-8
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Solution Marks Remarks
(¢) (i) Since H isthe orthocentre of AABC, AH-BC=0 . OR EE-;—&:O
(p+q)-(p+2q-1p)=0 IM |OR (p+q—4p)-(p+29)=0
a-2)pl* +21q|>=0 (p-q=0 since CD L AB) 1A ;
a-0m? +2(2)* =0 £
A=9 1A
By(b), r=9 . £ I
E:(9+9)p+2-9q
9+1 A D B
9
==(p+q) 1A
5
(i) BH=(p+q)-9p
=q—8p 1A
Let fﬁ:s .
FC
-B}=$BC+BA
s+1
_s(p+2q9-9p)-% M
s+1
~ 25q—(8s+9)p
s+1
Since B, H and F are collinear,
)
s+l) s+1
1 -8
165 =8s+9
s=2 1A
8
. AF_9
FC 8
Alternative Solution
Let E‘zaﬁ
=a(q-8p)
AF = AB+BF
=9 +a(q—8p) IM
=(9-8a)p+aq
Since 4, F and C are collinear,
9 -8 e
1 2
1
17
— 9
AF =—(p+2
I?(p q)
9
AF_ 17 _ 9 1A
FC 9 8
17
()
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Solution Marks Remarks
15. (a) VDlume=9r_[r!(r2—y2)dy IM For V:Jrf:xzdy
"—n
3 r
2 ¥
S L 1 1A
r—h

1A
"""""" O S T
=n[;3 LB +r2h+£_-‘——r2h+rh2 ——]
5 h
_____________ e e st
= h? B 1
3
)
(b) (i) Sum of the volumes of the water and the sphere = :rr(él)2 (10) 1A
3
7(4)2 H + 2 (3)h2 —”’T’ — 7(4)2(10) M
3
16H =%~3112 +160
H =L ~on? +480) 1 1
48
(if) Differentiate (1) with respect to ¢:
A oL gt IM
de 48 dt
hen h=y 929 A @) 1A
dt 16 dr
Since the sphere is being pulled out at the rate of % ems™!
d 1
—(H+h)=—
dr( ) 4
d—h(-f%:—l- 3) 1A
de de 4
Solving (2) and (3), we have il e d and & 22 :
dr 28 d 7
(1) The rate of change of the water depth :;—9 ems™! . 1A OR decreasing at icm st
(2) The rate of change of the distance between the top of the sphere and
the water surface :% cms™! . 1A
(8)
16. (@) () y=04—x)(x%+9)
dy 2
——=—(x"+9)+(14-x)(2x
m (x"+9) + (14 - x)(2x)
=—3x%+28x-9
dy 1
—=0 when x=—or 9 IM
3
2
d—%’: —6x+28
dx-
dl 2
2 22650 and =2 =-26<0 IM OR by using sien test
dx? ik de™| _
x—s x=9
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Solution Marks Remarks
. the minimum point is [é, 124%} and the maximum point is (9, 450). 1A
|
(ii) 5007y
: (9,:450)
4007
300
2001
IM+1A | 1M for shape
100 1A for all correct
0
(5)
AQ BR
by (i) -~ AAPQ~ABQR , .—=—
®) 0 0 4P BO
. x BR
ie. —=
3 l4-x
BR =—x(143_ x) 1A
g(x) = POxOR
2
=\'x2+32-J(]4-x)2+|:i(1—43-_—-ﬂ] M
’ 2 xl
=yx“+9-(14-x) l-l-? (since x<14)
_(14-x)(* +9) i
3
(i) Since S lies inside the cardboard, BR+ RT < BC . 459 B
it R M P
3 P
x2 —14x+24>0 Rl 1
x<2 or x212
0<x<14 35T
0<x<2 or 12<x<14 1 D< >C
14
(iii) From(a)(ii), the curve y =f(x) hasno maximum points in the above range. i
Therefore, the greatest value of f(x) is attained at one of the boundaries.
f(0)=126, f(2)=156, f(12) =306, f(14)=0!
Hence the greatest value of g(x) is f(i“) 102 . 1A
|
@)
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Solution | Marks Remarks
- 1P
17. (a) PO= (—l+rcost9+l}2 +[T+rsin9+:] M
it e 1 e 3 [
= Jr2(cos?‘ f+sin’ 6) »
=|r| 1A L
(2)
B
(b) (i) Since 4 and B lieson L, they are in the form (—1+r cos@,—i—}—ﬂ‘sin 9) r
il
where r=n or r. 4 .
Since 4 liesson I, -:—l+rsin9=3(—l+rcost9)2 +2 M P/‘ 0
.}
—143rsin@ =972 cos® G —-18rcos@+9+6
9r2 cos? 6 -3(sin@+6cos@)r+16=0 E‘wf\iéh—ﬁas roots r; and s, 1
(i) 4B =(r,—n)?
= (?’] +f'2)2 —4!'1."2 M
; 2
:[3(sm9+6c059)] ﬂz{ 152 ) i
9cos? 0 9cos” @
_ sin® 6+ 12sin 6 cos§ - 28cos? 6
9cos? 0
_ (sin@—2cos@)(sinf +14cosb) 1
9cos? @
(iii) Since L, isatangentto I' from P, AB=0 .
By (ii), sin@—2cos@ =0 or sin@+14cos@=0 .
tanf=2 or -14
Hence the possible slopes of [; are 2 and —14 . 1A
, 2 |
When tan&=2 , sinf=— and cosfd=——=. IM
Js 5
. the equation in (i) becomes 9:—2(l]~3 i+—6—}='+16 =0 M
B 5 5 45
9r% - 24+/5r +80=0
(3:'-4\/5)2 -0 Either one
PR=7 =————4J;
2 Either one
. 14 -1
When tanf =-14 , sinf = and cosf =— . —
V197 197
- 1 14 6
.. the equation in (i) becomes 9!‘2(—]—3 --—-——}’4— 16=0 Both
i 197) V197 197
9r2 —244197r +3152=0
(Br-4/197)% =0
PR=r= 4 ;97 1A
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Solution Marks Remarks
Alternative Solution )
By (a), PR=r ,where r (:- 0} is the double root of the equation in (i).
. 16_2 - IM OR 2r = 3(51115}(3(:058)
9cos“ @ 9cos” 8
_16(1+ tan” 6) i OR by considering a
9 right-angled triangle
_16(1+2%) " 16 [1+(~14)%]
9 9
PRzrzﬂ or g 1A
3 3
(iv) The slopes of tangents are —2 and 14 . 1A
(10)
18. (a) i—=tan30"
DK
DK =+[3hm 1A
M)
(b) Let AB=xm.
20
Hence BD:I—-x=2x 1M
tan45°
Since B isclosestto K, KB L AD .
In AABK , BK?=AK?-AB? .
In ADBK , BK*=DK?-DB? .
o —x? = (32 - (2%)? IM
=@
3
ie. AB=J§J1m 1A
3)
AN
(c) In AKAB, BK* =h2—[\Eh] :’T M
BC ==t
10 J6
2 S
Hence in AKBC, KC = £—+-h—-=—h— 1A
6 2
Alternative Solution
In AKAB, COSLKAB=\/:€ IM
=2
AC =-11AB 2 \/Eh
10 2
3 ‘ 3 2 h
Hence in AKAC, KC = h* + \/:h 0 T s GO 1A
2 2 N3 2
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Marks
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Remarks

Solution

2

tan ZHCK = T
T

Alternative Solution

= 2
In AHAB, HB* =21 —u;h]
3
]2

Hencein AHBC, HC =

h
2

M

ihz
3

5 2
2 apl 2
10

BC2=(
1A

m | A
;:!\-
]

sin ZHCK = -h— =
E
2

ZHCK =54.73561032°
1A

3)

i.e. the angle of elevation of A from C is 55° (correct to the nearest degree)

Let DE=ym and E4A=zm.

J-E—h
3

2
AB} =6h? (Pythagoras theorem)

(d @O

40

+z=—AB=4
AT
1A

2 2 (30
+z7 =)=

4 [10
Hence y and z are the roots of the equation

2
2 +(4J§h—r] =6h?

14

wﬂ%%
3 3
i)
z =—/
by 31

W2 =0

For both

Alternative Solution
2yz=(y+2)> —(y* +2%)

1A

On the other hand, the area of the park = Eyz =9450

17
—-—h% =9450
2 3

h=90
(i) AAED can be inscribed in a semi-circle with diameter AD (converse of
Z in semi-circle)
Hence the vertical pole should be located at C , the centre of the semi-circle

Let & be the required angle.
;’1—3__2_2\5
30

tan @ =

)
ie. @=54° (correctto the nearest degree)
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