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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:

(@ 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.

(c) 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:

(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.
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 H_

() 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 for the
first time if happened. In any case, do not deduct any marks for excess degree of accuracy in those steps
where candidates could not score any marks.

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.

2004-CE-A MATH-2

DR EFZ2R FOR TEACHERS’ USE ONLY



OR#MEIZ2R FOR TEACHERS’ USE ONLY

Solution Marks Remarks
1. (a) ._.oom BGx+1)dx
= wwa Gx+l)+c !, where cisaconstant.: [ IM+1A | 1Mfor ._. cos udu = sinu
Withhold 1A if ¢ was omitted
(b) .— (2-x)""dx
2005 . n+l
= |%g|.+ c ', where c is a constant. ! IM+1A IM for ...:: du=2
2005 TTUrmmmmmoTomeoemseeees n+1
2005
OR = mx||m|v|+ c
2005
4
2. (@  (1+20)° =1+ (C 20+ C, 2x) % + (C,2x) + | 1M 6Ci =6, 6Cy =15, (C3 =20
(pp-1) if dots were omitted in all cases.
=1+12x+60x? +160x> + - 1A
I 1 6
®)  (A-—+=)(1+2%)
X x
1 1 2 3
= Otl+|~v (1+12x+60x" +160x° + --)
X x
Constant term
=1(1)-1(12)+1(60) M
=49 1A
4
d
3. hat 3x2 +1
dx
L y= ._.axfc& | M
y=x>+x+k Hm«m:@no\m,mm m-m@ﬁw.ﬂmpmﬁ.-“ 1A Award even if k was omitted.
Put x=1, y=0:
0=1+1+% M
k=-2
-, the equation of C is y=x> +x-2. 1A
4
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Solution Marks Remarks
4, (a) A
3
2k
oF
2 b
Volume = ._; zx*dy M For V = .q zx*dy
0 a
2
= [ #0-570y 1A
0
= x[9y qu\w uw IM For primitive function
8
= 7(18——
( uv
4
_ 46 1A
3
4
5. sin 3x +sin x = cos x
2sin2xcosx =Cosx 1A For LHS
cosx (2sin2x-1)=0
Alternative Solution
sin3x +sin x = cos x
3sin x—4sin® x +sinx = cos x
4sin xcos? x =cosx 1A
cosx (4sinxcosx—1)=0
cosx =0 or sin2x= W 1A+1A
2x=mr+(-1)" z M 1M for the correct form of a general
6 solution
x=2nrxl y DT qpm Ty whee momare i,
2 2 12 | integers. ] B
(360 n° +90°) (90 m® +(=1)"(15°)
OR
T
X=nr+—,
2
Fig
x=2n+1)—
( ) 5
5
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Solution Marks Remarks
— 204+0B
(@ OC _204+0B
1+2
_ 2d+b - 1A
3
() |OC2=0C-0C
2d4+b. 2d+h
- . 1M
( 3 ) ( 3 )
uw:m.mim.T b-b]
uwz M+ 4() Soommlw.ieﬁ 1A+1A | 1Afor G-G=1and b-b =4
4 1A for @-5 = (1) (2) cos 2.
== 3
9
‘%_ HW 1A Omit vector sign / dot sign in
3 most cases (pp—1)
Alternative Solution
AB* = 04* + OB? —2(0A) (OB) cos ZAOB
=12 422 -2(1) QSMWN M
AB=+7
ac=Lp -7 s
3 3 3
2 2 2
coscoaB=C4 +AB" -0B" | @ oBA or 98 __ 4B
2(04) (4AB) , sin ZOAB sin ZAOB
PP -2 | 22+ ()12 "y 2 _ 7
2(1) W) 2(2) 7) sin £04B mawlw.
2 5
7 Nz mERQ\&wH%
7
OC? = 04% + AC? ~2(04) (AC) cos LOAC
J7 V7. 2
=12 +(E9? -2 (A (==
va Cﬁu:,\mv 1M
=3
9
— 2
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Solution Marks Remarks
7. For n=1
9" -1 =9-1=8, which is divisible by 8. 1
.. the statement is true for n=1.
Assume 9% —1 is divisible by 8, where £ is a positive integer. 1

(OR 9% _1= 8 m, where k and m are positive integers.)

9k _1-9(9%)_1 OR =9%"-9438 OR =8(9%)+9* -1
=9(9%-1)+8
=9@m+1)-1 =9@m)+8 1 =8(9*)+8m
Z12m+8 i=800m +1) [=8(9% +m) !
i=8Om+n) § | ttomoooeee- Lo !
-~ 9%1 2775 also divisible by 8. 1

.".the statement is also true for n =%k + 1 if it is true forn = £.

true for all positive integers x. 1 Not awarded if anyone of the above
marks was withheld

Alternative Solution (1)
Consider
X" =yt == p) T A eyt b x4 yn1 IM+ 1A | |1M for considering X" — )"
Putx=9, y=1:
9" —1=(9-1) (9" 1 +9"2 49" 3 4 ... 19 +1) IM+1A

=8m,where m=9""+9"2 4...41 is an integer.
. 9"—1 is divisible by 8 for all positive integers n. 1
Alternative Solution(2)
Consider f(x) =x"— 1!, where 7 is a positive integer, M
f(1)=1"-1=0 B e e oo oo _
Sxmlisafactoroffy). _ 1A
F) = (=) (" x4+ kx )
Putx=9 . M
19" —1=(9-1) (9" +9"2 +9"3 4+ ... 1.9 11),
9-1=8 isafactor of 9"—1. 1A
- 9"—1 is divisible by 8 for all positive integers . 1
Alternative solution (3)
9"~ 1=(1+8)"~ 1 2A

=14+,C,(8) +,C,(8)% + - +8" -1 IM

=8[,C; +,C,(8)+ - +8""] 1A
- 9"—1 is divisible by 8 for all positive integers 7. 1

5
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Solution Marks Remarks
(a) [x-3]|=1
x=3=1 or x-3=-1 M
x=4 or 2 1A
Alternative Solution
jx-3]=1
(x=3)Y =1 1M
x> —6x+8=0
x=4 or 2 1A
)  |x-1]=|x*-4x+3|
fx—-1=](x=-1) (x-3)|
[x=1](|x=3]-1)=0 M
|x-1}=0 or |[x-3|=1 1A+1A
x=1 or x=4 or2 (using (a))
x=1,2 or 4 1A
Alternative Solution (1)
|x—1]=|x? —4x+3|
x-1=x*-4x+3 or x—1=—(x? —4x+3) M
x*=5x+4=0 x?2 -3x+2=0 1A+1A
x-D)(x-4)=0 x-DEx-2)=0
x=1or 4 x=1lor 2
Sx=1,2 or 4 1A
Alternative Solution (2)
[x—1|=|x? —4x+3|
(x-1)? = (x? —4x +3)? M
(x=1)? —(x-1)2(x-3)> =0
(-2 [(x-3)*-1]=0
(x-)*=0 or (x-3)% =1 1A+1A
x=1 or x-3=1or -1
x=4 or 2
x=1,2 or 4 1A
Alternative Solution (3)
[x-1|=|x? —4x+3|
fx—1]=|(x-1) (x-3)|
Consider the three cases:
(1) x=<1, 2) 1<x<3, (3) x>3 M Accept the equality signs omitted
Case 1:
“(x=-D=x-Dx-3) e (d)
x=1lor2
Since x<1, x=1
Case 2:
x=1=—(x-Dx-3) rrrrreeeeen . (5)
x=1lor2
Since 1<x<3, x=2
Case 3.
x-1=(x-D(x-3) e (6) 2A Award 1A if only one or two of the
x=1ord equations (4), (5), (6) was/were correct
Since x>3, x=4
Combining the 3 cases, x =1, 2 or 4. 1A
6
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Solution Marks Remarks
dy 2
9. a —=3x
(a) dx YA
d
At P(a,b), ¥ =342, M
dx 0, 2)
Since the tangent to C at P passes through (0, 2),
b=2 4,2 1M
a-0 >
b=3a+2 1 P(a, b) © g
Alternative Solution
d
kuuxw
dx
dy 2
At P(a, b), —=3a“.
(a, b) ix M
Equation of the tangent
y—b=3a%(x—a) OR y=3a’x+2
Put x=0, y=2: IM Put x=a, y=b:
2-b=3a’(0-a)
b=3a’+2 1 b=343+2
(b) Since PliesonC, b=a>. 1A
b=3a>+2
b=a®
3a*+2=4> 1M
OR
y=3ax?+2
y=x
3ax? +2=x° M
Substitute x=a: 1A
363 +2=4°
a=-1
b=a>=-1
a=b=-1 1A Forboth g and b
6
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Solution Marks Remarks

10.
YA

Let the coordinates of P be (x, y).
_ 00
113 4
2| x y
00

Area of AOAP = M Accept omitting absolute values

1
= | =@3y-4
N: x)

1
—13y—4x|=2
S| 3y-4x]
3y—4x=4 or 3y—4x=-—4 M

-.the locus of P is a pair of parallel lines. 1

Alternative Solution
Since the area of AOPA is a constant,
the distance from P to OA4 is a constant. 2M

Consider the line 4x—3y+4=0 :
Put y=0, x=-1. 1M
(=1, 0) is a point on the line.

Distance between the two lines

- [4CD-3(0)-4 IM

V42 +(=3)2

_8 1A
S

Alternative Solution (1)

Distance from O to the line 4x-3y+4=0

4

=TT 1M
V4% +(=3)?

_4
5

Distance between the lines

-2 M

5

_8 1A

5
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Solution Marks Remarks
Alternative Solution (2)
Distance between the two lines
_ 4-(-4)
\au +(=3)? 2M Accept omitting absolute values
_8
5 1A
Alternative Solution (3)
Let / be the distance from P to OA.
Since area of AOPA =2,
h(04) 5
5 M
hy3% +42 =4
p=2
5
Distance between the two lines =2h IM
_8
5 1A
6
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Solution

Marks

Remarks

11. Q

B

(@) Consider AOBC:
0C?* = 0B* + BC?
=5% 4122
oCc=13
Consider AOAC:
By cosine law,

AC? = 04? +0C? -2(04) (0C) cos LAOC
=32 +13% - 2(3) (13) cos 120°
=217

AC =+/217

(b) Marking guideline:

IM : considering ZABC

IM : correct method of working

1A : correctly arriving at the conclusion

Consider AABC:

AB*=5"_32

AB =4

AB? + BC? = 4% +12
=160 # AC? (=217)

. ZABC #90°

M

M

1A

M

M

OR
2 2 312
cos £4BC =2 F127=(217)" ) soae
2(4)(12)

M

M

For considering ZABC

For considering Z4ABC

.. £Z0BA does not represent the angle between the
planes. The student is incorrect.

1A
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Solution Marks Remarks
12.  (a)
IA
L
N 2
B0, ¢
P
o L
A\
0 / > X
4(c, 0)
Slope of L; = -1 1A
Slope of L, =2
tan @ = My 7
1+mym,
2-(-1) o )
= — M Accept omitting absolute sign
1+2(-1)
=3 1A
(b)  The coordinates of 4 and B are (c, 0) and (0, ¢) 1A
respectively.
y=2x
y=-x+c
2x=-x+c M
c
X=—
3
_U., 2¢O TTTTT i
P YyE= |
| 3 _
_ . ¢ 2c _
“ . the coordinates of P are Aw , lulv. “
Let AP:PB=r:1.
10+ (0) _¢ or 1O+r() _2¢ M
1+r 3 1+ 3
r=2 r=2
S AP:PB=2:1 1A
OR
AP : PB =area of AOAP: area of AOBP
1 2¢. 1 c
=—()(—):=() (=
N@Auv MCA% 1M
=2:1 1A
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Solution Marks Remarks
Alternative Solution (1)
The coordinates of 4 and B are (c, 0) and (0, ) 1A
respectively.
Let AP: PB =r:1 and coordinates of Pbe (u, v).
:lZnTlAS <!§8+~Amv
1+r I+r M
_ < _rc
1+r 1+r
Since Plieson L, ,
rc
A, YA
1+~7 A: xv M
r=2
. AP:PB=2:1 1A
Alternative Solution (2)
The coordinates of 4 and B are (c, 0) and (0, c) 1A
respectively.
y=2x
=—-x+cC -
2x=-x+c
H = m
T3 1M
_2e
Y3
¢ 2c
. the coordinates of P are Al llv
P= (\ -5+ (22 = ?
AP PB = ,\ln ,\ln 1M
= N.w 1A
Alternative Solution (3)
Consider AOPA : )
AP _ OP
) sin(135°—0)  sin45° Y 1M+ 1A | | 1M for using sine law,
Consider AOPB : 1A if at least one was correct
PB_ OP
sin(@—45°)  sin 45° )
AP PB
- =- 1M
sm(135°-60) sin(6-45°)
AP mEGuMQ -0) 1
PB sin(@-45°)  tan(@—45°)
_l+tan@
tan -1
_1+3
3-1
=2 1A
7

2004-CE-A MATH-13

RIRMET2EH

FOR TEACHERS' USE ONLY



DR EIZ2RE FOR TEACHERS’ USE ONLY

Solution Marks Remarks
13. (@ (i) OC=cos@7 +sind j 1A
OA= c0s(90°+8) 7 +sin(90° + ) j 1A —c0os(90°—8) 7 +sin(90° - @)

=-sin@i +cosd j

(i) AD =O0D~04

=27 —(-sin@i +cosf)) 1M
=2 +sind)i —cosb j 1
4 B
() FC=0C-OF y ¢
- - - P
=cos@i +sinf j—(-2j) IM b
- - D
=cos@ 7 +(sinf+2)] ol o

AD-FC

=[(2+sinf) 7 —cosf j1-[cosO i +(sinf+2) ] ] M

= (2+sin #) cos @ — cos O(sin 6 + 2) M

=0

— — F E

AD is always perpendicular to FC . 1
Alternative Solution
Let P be the point of intersection of AD and FC .
Consider AAOD and ACOF :
04 =0C
OD = OF > IM+1 IM for attempting to prove

AAOD = ACOF
ZLAOD=90°+ 9 = LCOF
AAOD = ACOF 1 (S.AS)!

£ADO = £CFO OR

-0, P, D and F are concyclic. 1 £ PQD = 2 OQF
ZFPD=~FOD <L PDQ +POD = 2 OFQ + £ OQF
ZFPD=90° =90°

- AD is always perpendicular to FC. 1
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Solution Marks Remarks

(c) BC=A0 \
=—(~sin@i +cosf j)
Ilumw.% N.||+8m%\. v M For finding w|ﬁ.., mwm..uoﬂ BE

CE =0E-0C
HMN|NMIAoom%w+m5%wv
=(2-cos@)i —(2+sinf)j J
If B, C and E are collinear,

sin @ _ cosé M
2—cos@ 2+siné

OR
CE = OE -0C 5
.anlwwaoom%wLTmEmwv 1M
=(2-cos8)i —(2+sin6)j
If B, C and E are collinear, O . "
OC-CE =0 N
(cos@i +sin@F)-[(2-cosO) i —(2+sin8)j]=0 M AN
w
!

1

g

~

AN

AN
N,
N
N

cos@(2—cos ) —sin O(2+sin@) =0
OR

If B, C and F are collinear, F E
LZECM =6

—_—2
_nm_ = (2—cos6)? +(2+sin 6)°
ME =2—cos@ ™M

Consider ACME :

¢ %lwloofm. b s
M= e 1M 1+[(2—cos ) +(2+sin 0)*]=8

CM =2+sm@ W

OOmmlmE%HW
2

IHloom,%x'Hlm_.bm uIHI
1

V2 V2 242
SIn(4%—6) = —— M

1
cos(@+45%) = ——
242 02
6 +45° ~ 69.3° 45° -0 ~20.7°

0 =24° (correct to the nearest degree) 1A
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Solution Marks Remarks
OR
. 1
cos@—-sinfd =—
2
2 . -2 1
cos® @—2sinf cos @ +sin m:M M
sin268 = El
4
20 ~48.6° or 131.4°
#=~243° or 65.7° (rejected)
6 =24° (correct to the nearest degree) 1A
OR
cosf—sinf = 1
2
2
Let Nuﬁm:.%i‘ Then cosd = ! NN and sinf = 2
2 1+1 1-72
2
1 NN 2t _1 M
1+22 142 2
32 +4t-1=0
2547
3
0°< 6 <90°, .. Nulimw,\mﬁn 0.2153)
6 =24° (correct to the nearest degree) 1A
Alternative Solution B
Consider AOCE : y
sin 20EC = 2€ C
OF 7]
1 1 O
B Hz //
V22427 VB .
ZOEC »20.7°
0=45°- LOEC .
~45°-20.7° M
=24° (correct to the nearest degree) 1A F M
2 Omit vector sign/dot sign in most
cases (pp—1)
2004-CE-A MATH-16
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Solution Marks Remarks

4. (@ () x2+y?=(6cosO)?+(6sin0)’
=36 1
. P always lieson Cj.

(i) x*+y? =36

l ml
At P, a]wu 6 cos _ cosfd

dx 6siné@ sin &
Equation of tangent to C at P is IM
—cosé

y—06sinf =————(x—6cos )
sin 8

ysin@—6sin® @ =—xcos6+6cos? 6
xcos@+ysinf@—-6=0 1A y=(—cot@)x+6sin @+ 6cosfcotd

Alternative Solution

Using the formula xx; + yy, =36, the equation of
the tangent to C, at P is

x(6cosB)+ y(6sin @) = 36 1A &)
xcosf+ysin@—-6=0 1A

IA

o~
<Y

® @  x*+y?-10x+16=0
(x-5)2+y2 =9 M
Centre of G, is (5, 0), radius =3
If L is a common tangent to C; and C,, \
_m c0s 6 +0(sin 0) lm_ =3 IM+1M | 1M for distance formula
“ Vcos? @ +sin? @ * Accept omitting absolute sign
|5c0s6—-6|=3
5cos6-6=3 or 5cosf8—6=-3
9 roeerooooacy 3

cosf = 3 : (rejected) : or cos@ = 5 1A

OR
xcosf+ysin@—-6=0 ————— )
x2+y? ~10x+16=0 ————— ®)

6—-xcosd
sin @

Substitute into (2) :

2 482008032 10160 M

From(1): y=

sin &
x* —(12cos @ +10sin? ) x +36+16sin> 6 = 0
A=(12cos0+10sin? §)2 -4 (36+16sin> ) =0| 1M

25 (1-cos? @)+ 60cos0—52=0 1M
25cos? @ —60cos@+27 =0
s&”m (rejected)! or cos® “w 1A

2004-CE-A MATH-17
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Solution Marks Remarks
When cosé = W“ sind = M (rejected) or ...M
Equationof Lis ____ -
; 4 v 34
t=x+—y—-6=0 or: —x-—y-6=0
15757 P 5057
! (rejected) ' 3x-4y-30=0 1A
Alternative Solution y
x2+y?-10x+16=0 A
(x-5)?%+y? =9 M
Centre of G, is (5, 0), radius = 3
a-3_3 M (5, 0) 9,&
a 6 0 >
a=10 3 3
J4
£=+10%-6% =38
3 IM+ 1A
Slope of the tangent = tana = 2 \
The equation of the tangent is
y HM@LS 1A
4
(ii)
A
o2 L
ol 0
&)
0 > x
R
Equation of the family of circles passing through Q
and R is
2 2 2 2 _ 2 2
x“+y  ~10x+16+k(x" +y~ -36)=0 1M OR x“+y~ —-36+
[ (kis a constant) _} kG2 +y? ~105+16) =0
(1+k) (x* +y*)-10x+16-36k =0 OR x?+y%-36+k,(5x—26)=0
5k 5k
The centre of the circle is Tml ,0). M OR (—-,0) OR (-—%,0)
1+k 1+k 2
The centre of C; lies on L.
uﬁlml.vlﬁelwono 1M
1+%
p=_1 OR k =-2 OR k, =4
2
The equation of C; is
x? +y? Leﬁimuwom +y?-36)=0
x?+y?-20x+68=0 1A (OR (x-10)* +y? =32)
2004-CE-A MATH-18
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Solution

Marks Remarks

Alternative Solution

xt 4y ~10x+16=0 2?42 105 +16=0
x*+y? =36 5x-26=0

x2+(36-x2)-10x+16=0 IM
26
5

X =
2 26.,
=36— (22
y f
w4
* 5

v\”

-.the coordinates of O are A.w|m %v
Centre of C; is at the point i:m_.m L cuts the x-axis.

~. the coordinates of the centre of C; are (10, 0). IM
Radius of C;

a\eonim +e.[l,\||¢ =32 M

The equation of C; is
(x-10)* +y? =32

1A

2004-CE-A MATH-19
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Solution Marks Remarks
15. (a) Let f(x)=a(x-4)>+9. 1A
Put f(10)=0:
0=a(10-4)* +9 M
1
a=—-—
4

:sulwc?eu +9

MIWRN+NR+m 1
4

Alternative Solution (1)

Let the equation of C; be y = ax? +bx+c. OR
Since C; passes through (4, 9) and (10, 0) b2
16a+4b+c=9 ----- o) “aa
100a +10b+¢=0 - - -~ @) w 1A

Since the vertex of C; is (4, 9),

MNHNQH+@ R

dx Iim.lnu
2a(4) +b=0 : M 2a
b=-8ga ----- 3)

Solve (1), (2) and (3),

anlm.. b=2,c¢=5
4
zbuuw%i%& 1

Alternative Solution (2)

Consider g(x) = |Wk~ +2x+5.

m?&ﬂlwﬁxm ~-8x)+5

1 2
= 7 (x*—-8x+ H.m -16)+5 M For completing square

1
u||QLcN+o 1A

mC&nlWR +2x+5 1

2004-CE-A MATH-20
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Solution

Marks

Remarks

2004-CE-A MATH-21

®) @) anlwx -%womo:;

Put x=10,

1 2 k=20
=——=(10)" - (—)(A0)+A
y MA )" =( T )(10)
=-20-(h-20)+h=0
C; also passes through the point (10, 0).

(i) QHIWHN +2x+5

1, h=20
y==oxt=(

5 10

IWHM +wx+mulWxN .Awlmo
4 5 10

L b inos—o

20 10

x? =2hx+20h-100=0 - - --- *

From (a) and (b) (i), x =10 is a root of (*).
Let a be the other root of the equation.
Sum of roots =24

a+10=2h
a=2h-10

.. the x-coordinate of the point of intersection other
than (10, 0) is 2A-10.

Yx+h

)x+h

IM

1A

IM
1A

OR
a(10) =20/~-100
a=2h-10

OR (x-10)[x-(2~h -10)]=0
x=10 or 2hA-10

.. the x-coordinate of the point of intersection other
than (10, 0) is 2A2-10.

IM

1A
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Solution

Marks Remarks

) O C: %n|WxN+wx+m
Put x=0, y=5

.. ODy=5

. 1 ,  h-20
Cy:y=——x"~

(W Cary=-gx" -
Put x=0, y=h

e Q@N =h

As D, is above D,
S<h<g1s -----

From (b) (ii), C; and C, intersect at the points where

x=10 and x=2h-10.

In order for the two streams of water not to cross
each other before reaching the ground,

2h-10> 10 IM

: h<5 or} h=10

Combining (1) and (2),
10 <OD, < 15.

v.x\.._..\a 15 A\J

D,

M M

1A

=Y

2004-CE-A MATH-22
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Solution

Marks

Remarks

16.

2004-CE-A MATH-23

(a) S=area of AOCD + area of AOBC + area of AOAB +

area of AOAD
2 2 2
"qmg N%+|NImEA§|%v+MwEAN\HIN§v+

2
~-sin(B-6)
2
= Wwa 20 —sin 28+ 2sin(f - 0)]

IM+1A

Alternative Solution

S NWA\EL,QDV\“
MWHN;EQN.IEV+N;E 6] [rcos@+ rcos(r - B)]

=r?(sinff +sin 6) (cos @ — cos o))

NHM.?ElemEMthNmEAQISH

HxNAmEhoOmmlmE\woomermEmoom%lmE%oomh_q

IM+1A

2
(b) mnwﬁmswmlmagtmimlsu

2
quw:ESﬁmlNSm%:&H

llllllllll

20=p4-6 ",.wmlumm +(B—-0) 20=27- (5-06))
B | 27 B d
0= 10="—+L 0=2m- !
3 I 33 7P “
L __(rejected) __ __ (rejected) __|

2
d°5 _ —r*[2sin 26 +sin (S - 6)]

de?
At o=2 %u:n%ﬁ%%iih;%:
3’ 49% 3 3
Mon

=-3r? sinZ
3

B

S attains a maximum at 4 = M

o e e e e ——— s e ——— Y ————— —_

I As S has only one turning point, S attains the |
_ i
_ greatest value at & HuMl . “

2
Sy nw TEW%AEN?NEQ;%:
2
n.m, amamwmé.ié

2
= Bsin22 - Gsin
2 3

328
!

—4sin

28
3

=2r? mgwﬁwl%.

M

1A

M

SRIRHETERH

OR cos28—cos(B-0)=0

0+p , 30-5

2 2

—2sin

"
3

For checking

328

>

3
r’ 28
OR “.IMI..meE.lw'lmeA

/2
OR =-—(4sin
2

2p

awiz
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Solution Marks Remarks
(c)  Among all possible values of 8, Sj attains the
greatest value when
sin(— 25 =1, 1A
3
ie. 2 _=
3 2
3
Y
p-L_7 M
3 4
ZCOD =20 = m
£BOC (= 240D = p-0="2 L
........... 4 4
=
N S
1 + CA and BD are straight lines and C4 L BD .}
. ABCD is a square
{ (diagonals 1 and bisect each other). 1
.. the student is correct.
3

2004-CE-A MATH-24
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Solution Marks Remarks
17. @ () y=(x—x)sinx+cosx
d d
MNHQ,.“D%I,@EH+ME a.%l@l\wfrmlo%x M For product rule
x x x x
=(x—7m)cosx+sin x—sin x
=(x—-7m)cosx 1
._.On —m)cosxdx
=(x—-7m)sinx+cosx+c 1 viwnana mnozmﬁm:m 1A withhold if ¢ was omitted
(ii) (1) Area of R;
T
= ...§ (x—7m)cosxdx 1A can be awarded in finding R,
2
HTRINvax.ToomLM
2
=(0-D-(-Z+0)
2
=X
2
Area of R,
3z
= |‘*. 2 (x—m)cosxdx
T
3
=~ —Axlﬁvm5x+oo@; M
=—(-Z+0)+(0-1)
2
= WIH 1A For area of R, and area of R,
3z i
)] .Q.am (x—7)cos Hmaum.-.a (x—m)cosxdx+ m
2 U2 |
P "
: ._.w (x—7)cosxdx !
: T '
=Area of R, —Area of R, !
; 1
o AWLV tﬂlec LY (can be omitted)
' )
=0 T 1A
Alternative Solution
37 37
._.an (x —m)cosxdx nTxlavmgaiuomL%
2 2
T b3
=(-—=+0)-(-=+0
( 5 )—( S0 M
=0 1A
7
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Solution

Marks

Remarks

® @ ._éwgaxuo

[£]] =0
f(x)=1(x3)

1A

Alternative Solution
Area of S; = Area of S,

e e — - ————

_5 £(x)dx n-...f,oo&

X, Xx:

£ (xy) =1 (x;) =—f (x3) -1 (x;)]

£(x)="1(x3)

1A

(i
A

0] + +
Xy X2

=Y

1A+1A

1A

1A for W-shape, 1A for x-coordinates
of the turning points

All correct
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