CIPREIZH FOR TEACHERS’ USE ONLY

Solution : Marks Remarks

L (+x) +({+2x)

= 14,0 x+ sz o 14,C (20 +,Co (20)F - ;c'**"“*"
Coefficient of x? 7,0, +4,C3)8" Fp- S 1A+1A
=% C woy % Y
T a2 14 A%t 5B w
5,0y =75 > bot
a2 AUy 4 Wk ¥
i aln =D s ; iM For ,Cqp = ) .
: 2 Pact ed
E - —30=0 ! (can be omitted)
i n=6 or —5 (rejected) |
Tpmg TTTTTTTTTTTTTT 1A
4
2. y={x-1)" +4
figf_ﬁqx_]f 1A
dx '
Slope of the line y =4x+8 is 4.
4(x - 1)3 =4 iM For setting %m{
(x=1)° =1
x=2
Put x=2, y=(2~1)" +4 M For finding x, y and equation of tangent
:5 .
Equation of tangent is
¥-3 .4
x=-2
y= dx—3 ,...1_15,,_,,_,.«-..
WA
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Solution Marks Remarks
3. xsiny = 2002
. dy . dx
smyﬁwxcasya»—-:{) OR smygw+xcasyu(} IM+1A+IA] 1M for product rule,
X b4
e T d dy
1A for —-sin y = cos y—2.
(W) dx ydx
1A for -9«(2002):0
Lty 1A Accept 32 =Sy
dx x dx xcosy
| Altenative solution (1)
sin v o 2002
Y= o 1A
cos y &2 72002 M for chain rule
Vi T T i Aand IMHLA | hA forrHS
d 2002 ~lo0d 93 ) o TR
Y " ~ 2v, et Y 74 1A
dx  x?cosy
Alternative solution {2)
2002
sy - 1A ‘
. dx
-gf-x-ZO{}chcycaty = - lwol (0% IM+14A | {IM for finding o
y — o
v b) 1A for RHS
4y _rsinyany
dx 2002 14
——
4. Let x=sinéd,
dx = cosfdg 1A
: dx = J‘ cosfdg TATIM 1 1A for limits, IM for integrand
0 \,] \fl_:-sm ¢
= J‘ d&
Q
x
— &
={e]:
=T 1A Omat dx, d& in most cases (pp~1}
3 dA st cas
S S
2002-CE-A MATH- 4
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Solution Marks Rernarks
5. {8y |x-4i=2J(x-1+y 1M+1Q 1M for distance formula
Q‘\i’uv’ a4t} Accept omitting abseolute sign
x* —Bx+16 = 4(x ~1)? 4 457 pUvEE
=4xt ~8x+ 4+ 4y*
3x* 44yt -12=0 N 1
y SV S
®) ™ .
% A
g3
/Nﬂ +4y* ~12=0
> x 1A+1A 1A for shape
_g\i"’/z ora fue X Axes not labeled (pp-1)
.’f: -3 ort £ )
acaet i
po ar 3
6 T o
i y=snx [
: H
: {y:cosx :
¢ sinx=cosx | M {can be omitted)
L
x=Zwonsg (el RE
% 4(&1‘7% b
Area = J‘ (cosx - sin x) dx u IM+IA | IM for = J. (vg ~y)dx
a 4 (Gmﬁ_!.(x)(]/]‘ 2
Ll
:-[sinx+ccasx}; M for Icosxdx:sinx and
J‘sin xx=~Cosx
V2 42
w D ATy
2 2
=422 1A
5
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Solution Marks Rermarks

. @ |x-1}>2

Xx—=1>2 or x-l<-2 1A

x>3 or x<-i iA

Alternative solution (1)

ixmi|>2

(x-1? >4 1A

x2-2x-3>0

{x+D{x~-3)>0

x>3 or x<-] ] 1A

Alternative solution {2) )

Consider the cases (|) x21,(2) x<l. cccptincluding“-;:sia

Casel: xz]
The inequality becomes

Xe]>2 e 1A
x>3
Since x»1, x>3.
Case?: x <l ' : Q“A
The inequality becomes
—-x+1»2
x <}
Since x <1, x<-1.
Combining the 2 cases, x> 3 or x < ~1. 1A
®  Jiyt-i>2
Using the result in (a), _
{»1>3 or {pl<-1 (nosolution) IM+IM | M for using (a),
1M for 2nd term having no solution
Y>3 or y<-3 1A

I | yi-t ]> 2

ipl-i>2 or jyj-1<-2 tA

Iyl>3 or fyl<-1 (no solution) 1M For 2nd term having no solution
y>3 or y<-3 1A

Alternative solution (2}

Consider the cases (1) [y|>1,{2) lyl<t.
Caseb:fyi>1{y>1 or y<—-3)
The inequality becomes H
fpi=1>2 1A
1¥{>3 -
¥r3 or y<-3

Since | yi>1, >3 or y<-3.
Case2: [plel (-1ay<l)
The inequality becomes

“lylal>2 —
fyl<—1 (nosolrtion) M
Cornbining the 2 cases, y>3 or y<-3. 1A

2002-CE-A MATH4
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Solution Marks Remarks

o Sinx-sin? xcosx

man T IO FCosx
sinx+sin? xcosx
k-sinxcosx

o 22U XCOE X

e - 1A
Y +sinxcosx

lu%sinl’x 1
E— IM Por sin xcosx = +sin 2x
1'1"‘5513} 2x 2

_2-sin2xi 4- (2% sin2x)
“2+si.112x::“ 24sindx :du
4 L LTS
2+sin2x

1 1

E=)

Alternative solution
4

e e
Z2+sindx
4 ) L]
= e | IM For sin 2 = 2 si
24+ 2sinxcosxy OF 5 dx = 2sinxcosy
2

wr - — I
T+ sinrcosy

_I-~simxcosx :
N I+sinxcosx 14
_ tenx (1 ~sinxcosx)
" tan x (I + sinxcos x)

tanx - gin’xy ) ‘
18 the Jeast when (7 + gin 2x) is the

tanx +sin’ x

greatest, ie. when sinlx =1 ix= -} ™ {can be omitted)

Least vabue = .__4,_, -
241

[ER RS

2002-CE-A MATH-7
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Solution Mar Remarks
9. :2~i—z~i-l==0 .
- -4
- lizv‘l IM
1. V3 N - . .
B 110 .
2 2 & . AL
a, f oare cos%ﬂr—w'sin%{{, cos (—-%ﬁ)ﬂsin (“_253}_ 1A+]1A Acccptdcgrees, Accept cis%—’i
ab+pt =(cos%£+:‘sin 3;-)5 +] cos {»—%’-{)Hsin (-£3£} 1
T €0S4% +1sin 4 + cog {-47) +¢5in (41 IM For De Mojvre Theorem
=2cosdr .
= 1A
M 1
-z’ 4240
z? =leg -
As a,ﬁan:thcmotsof z3-1=(},
Q3 :/53 a iM ~
364_‘663{“1)2*(’63}2 )
=it +17

=2



/ HIRFETZE  FORTEACHERS' USE ONLY
Solution - Marks Remarks
10. ()}  OB=0Ad+4B
=04+0C
=(f+a7)+(57427) M For finding 05 or 43
=67 +6; 1A
AC = OC - 04
=(51+27)~(1+4))
=47 -27] 1A

(b 53‘-35”|C_>E}|§a{:959
(67+67) (47 ~27)=V62 467 Ja7 + ()% ccho 1M

24-12 =72 y20 cos ¢ M For LHS
1
cos = T
Vg
8 =72° (correct to the nearest degree} 1A Omit vector sign or dot product sign
in most cases (pp~1)
Alternative solution (1) Ay
mOB = } (6,6}
1 > IM
mAC = - "i“ - ,I‘ -
% (1,4 g
185 6 = lm, My actep ‘\“ /z Jﬁ .
+mymy abanlete Al
l LY
3 vele I oS, 0
= ‘*'—'-‘“—*---n---) (’
i 1M -
1 + l - 1’
-3)
& =72° (correct to the nearest degree) 1A

Alternative solution {2}

BC=\(6-5)2 +(6-2)? =/i7

71
CM = J(5-3)2 +(2-3) = 5 M :_;
SN e e e
c058~5+18_17- EERAL A LSRN
2»/;\[1-5; M
8=72° (correct to the nearest depree) IA
Alternative solution (3)
Stope of OB =1
. ZBOE =tan"'(1)= 45° 1M
Slope of AC:MT:E = ~-;~
¥+ 1
> =’m"}(—-—2~}x253,4°
b= & ~ LBOE 4 IM
= 180°~(153.4 =457
= T2% (correct to the nearest degree) 1A
6
2002-CE-A MATH-%
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| Marks Remarks
y=x? ~2x—0
11 {2) {
Y=2x4+6
¥ - 2x6=2x46 M
X eqre12x9
x=2 or 6
When x=-2, ;=2
When x=86, y=ig
~ the coordinates of 4 and 8 are (-2,2) and fﬁ,!Q)
(6,18) respectively. 1A
fx)=x? =255 R
=G-1)? ~1-6=(x-1)? -7 IM
~. the coordinates of Care (1,~7). 1A
{2
[E:)) The range of values of X suchthat f(x)g g{x} is
-25x56. 1A
From Figure 3, {x}=£ has only one real root when
2<k<18 OR k=-7. LA+1A
e
2
% = 2¥-bo
1
(v-y= 1
B 1183
2002-CE-A MATH. .10
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Solution

Marks

Remarks

12. (@ For n=1, LHS=2(2)=4
RHS=1(2*"}=4=LHS
-, the statement is true for p=1.

Assume 2(2)+3(2)% + - +(k+ 1 (2¥) =k 2*) for
any positive integer k.

Then 2(2) +3(2) « 4(2° 4 4 (k+ D (24) + (k + 2)
= k(MY + (k4 2) 2%
=28k £k 4 2)
=k + 1)2“’*

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

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

{b) HZY+ 2273+ 3(2°) 4 4+ 08(2%Y)
' =21+ 22432 )+ +98(27Y)
=2+2{2(2)+302%)+...+98(2%")]
=24 297 (2%%)
=2+97 (2%

Not awarded if any one of the above
marks was withheld.

For using {(3)

Alternative solution (1)
Putn =97

223 +3(2%)+4(2° )+ 49827y =972y
Add 1 to both sides :

T+2(2)+32%) 4+ 49827 ) = 97(2% ) +1
Multiply both sides by 2 ;
2+2(2%)+3(23) +... 49825y = 97(2% ) 4.2

M

For using (a)

Alternative golution ()

2+ 22°) + 32 ) + -+ 98(2°%)

=1+ DD+ E+D2HY+E+H @)+
w98+ (2% 2427 4.2 2%

=2{2) +3(2%)+ 4(2* )Y+ ... 2 (99) (2%
“(2427 427 +..2%

202% - p

2

=98(2%) -2 +2

=97¢2"%) + 2

=98(2**!) -

M

For using (=)

¥

HD XY ) Ko 4 R 2 (hopy Ay
[ S L.'.“’\.S‘:ll; ?-1-\-5‘:}.

. lQ‘i .l
Pt U‘ﬂ * \(I\j S & ‘Lc.i\c - (E{"“‘) DI

SR R N (2 S
S )Y 4 e
S SR

2062-CE-A MATH-11
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Solution TG Remarks
- - B T
i3. (a) a-bziéifb}coséAOB £
= (3)(2) ces-;i IM .
=3 1A
2 _
OF = 104+ (1-0)0F
OF = =\ 7HC8 3
® t4+{-1)
=134~ 1A
Since OF { 48,
OF 4B =0
[:5+(}-r}51-(5-a}zo M
:a-£-:a-a+(1~:)£-5-(zw:>a-5=0 M For distributive Jaw
-9+ 4(1~1) 30 -f =g 1A For 4.4=9 or §.5=4
-7 =0
i
I =
7 .
e B
SOE=—g+2f - 1A
7777 2 ol B
2 DT S ~
e o A
——— s - /—\“ -
{c) BA- BF g ) -
' =| BA|| BF | cos £ARF 1A,
~| B4} BE| 1A
=g constantfsince i:ﬁ'jij and- ) EE’[. are constantsf

- the student i3 correct, T

By Cosine Law,
| BA) =| 042

=37 422 _23) (2)cos_3’i

=7
|BE =7
7
From (b), fé".é:%ﬁﬁ
|BE =L 54y
7
AT
7
&-E?:;EX;@E;
:«/?(%i):z

2002-CE-A MATH-12
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Solution

Marks Remarks

Alternative solution for finding | BA 1 EE}
YR i
= (OA-OB)- (GE - 0B)

S M

=}
-~ BA-BF =1

1A

Alternative salution . |
() Let OF =k OF . (kis areal no) 1A
BF=0F 0B - FAERL)

1. 6= »
~k(a+2 BB
BA-BF
oo k. 6k .-
={ﬂ~b}‘i-{a+{~§-~1)b} .sz
m;a-E+(%£-—2)E-b"»»$~6-5~{%w1}5- 3
ko 6k k.. 6k
2o+ Enm-Le-Eyw
AT 7
- 1A
— z

- BA-BF is constant and the student is correct.

Ornit vector sign or dot product sign
in most cases (pp—})

L
o=

2002-CE-A MATH~13
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Solntion Marks Remarks
4. (a) A '
T*-P
X
B 5 C
[+ 4 >
(i) PB=pPC=+yx? 424
£A = (3-x)
r=PA+ PR+ PC
=2vyx? +4+(3-x) 1A
fixz(i) 2Zx -1
dx 2 x2+4
- :
x* 44
@ Zao - Accept I
H i ccept &?>0
Ix
e Y M
Vxtig
2xz+fx? 44
4x? 2x? 44
xz-t
3
-~ r is increasing on{m_’i. é}- xamz—». 1A Accept x > 2
..... \."3‘ ~ . 3
@ <o *
X
x<w~g-
)
- r 18 decreasing on Gs xs:% . %3 1A Agcept x <:%
r is the least a1 x*-—% %35 M
Least value of 7 = 2 /(»-%w)z +4 43 -2
V3 V3
=243 +3 A
002.CE. A MATH-14 ; N Y
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Solution Marks Remarks
S
[ Alternative solution
_dr . 2x 1=0
{ii} dx "m = M
2
X _
) e
dz A 2 - g
I CLR ) TR ST -
dx
- 8
I
(x7 +4)2 ? IM For checking
,
d’r e 3Y3 >0
dx? 2 8 :
g 4
S F attains a minimum at xa-—2-.
Vi
7 1S increasing on:3:2:: xk:%-. 1A Y
d decreasi 6! 2
and decreasing on 10 < xs*ﬁ' 1A Not awarded if checking was
. incormplete, .
2 2
Least value of 5 =2 (~=)* +4 L L
V3 V3
:2ﬁ+3 1A /
(1i1) The greatest value of T occurs at the end-poings. l
At an,ru2J0+4+(3mO}x7 }
M
Al x=3,r =232 444 (3-) = 2J13 .
- the greatest value of ris 2417, 1A {"']"‘“ ¥= ﬁ
D ,
®  rex’+d4g-n \’tw.i" L&z
i o
e S 1A
X g
From{a), ¢ is decreasingon O<y<t
roisthe leastat x=1. iM
Least value = 24144 +{1-1
=25 1A
3

2002-CE- A MATH-15
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Solution

Marks

Remarks

15. {a}

A = Area of AODE + area of ACEF +
area of AGDF (O is centre of <)
1
'-2-*(35)(")4-**(54")(")** S{(DFY(R
1

=5 (DE + EF + FD) (r)

24

IM+]

IMfor p=DE+EF 4 FD

_rA—ltemative solution
A = Area of ODEF' + area of ACE'FD +
area of AOF'DE"

- 2@) (ED')(r) +2<~2’-) (mw)«»é{%) (DF*)(s

T
Ly

== (2ED" + 2FE' + 2DF") (1)

A=

L.

br

B f e 3-._;

2A

M

IM for = p = 2(ED' + FE' +DF)

® 6 y

OR = J(-2-2)7 +(1-5)F = 53
RS = {25 (527 = i}

S0=J-2-5 v (-2 =55

p—wf32+ﬁ+-f~

=122

s o

fe

g2

Area of AQRS = M{QR) (RS}

=2 (32) (/78

=12

2002-CE-A MATH-16
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Solution Marks Remafks
Alternative sc;Iut_icn !
: -2
115 2
{Area of AQRS 31 5 5 N
-2 1
m—;-(w4+25+2~5—4+10) 1M |
=12 |
Using (2), A= % pr
12 m%(tzﬁ) r M
r=2 1A

(ii) Let (A, k) be the centre of ;.
From (i), slope of QR =1 and slope of RE =1,
so the angle bisector of QR and RS is a vertical

fine. iM
As the centre of (, lies on the angie bisector, 5o
h=2, 1A
Distance between R and the centre =J(J5)2 +{J232 1M
M'—'&'z -
k=5-2=3 M
~ the coordinates of the centre of G, are (2, 3).
The equation of Cpis (x-2* +(y-3)2=2. . 1A OR x* 4y wdx-6y+11=0
: :

IAlternative solution (1)
Equation of OR
y=-35 5
X2 2 (D) M
x-y+3i=90
Let {4, k) be the centre of (.
hek+3
( 7 y=+2 iM Feor distance formuia
Boktl=0 ween- (H A For either (13, {2) or {3)
Equationof RS y e
y=5 51 _ ' R g et BRIRS =dls
x-2 2.5 [ H
x+y-7=1

h+ k7
¢ +k Yo7

2
hek-5=0  ----. ¥3) e _
Soive (1)and (2), k=2, k=3, " M For solving (1) and (2)
- the equation of Cy is (x—2)2 +{y~—3)2 =2, 1A ' . C .
| Equation of 0S 1 x~7y+9=0 E |
VR~ Tk+9 \/— ; - !
! wnd = 4§ 2 V -
i | - /50 N B : :
v B Thk419=0 ceo-n I -
’ a8
%

2002-CE-A MATH--17
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Seiution  Marks Remarks

Alternative solution {2}

1A,

*the equation of Cy is (x=2)% +(y~3)? =2,
S SRR —
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;- Solution Marks Remarks
I r o{u.rg‘\
16. (@ Volume = I:rxzdy wranyed Leway IM Forh::rx?dy,
L] !_\""i ’ [+
T
erj‘(rI—yz}dy a0
.1
I :
= [rzy -~3—y3] 1A For primitive fimction
A
3 } 3 rd l 2
=air -’ —rhd=h
3 3
:%{2r3—3r2h+hs) O IO T
L
v
(b} (i} Using the resultin (a), substitute r = 14, h= 13:
Capacity of the pot ™
= :;«:r(ld)a -%{2(24)3 ~334)? (13)+(13)*] IM
= 3645 1 1A
Alternative solution
Capacity of the poit‘ ot T
£
200 —x | ase-vyay M 1 .
3 5 OR V=m §(196~y")dy
””k: ' e
) 14 : be W7
4 3 I s by
= 7(14) — 2 [ 196y -~
3 a9 [ ¥ 3}’ ]U . i 15
_ 109767 4lx -ty
3 3 3
=3645 1 1A 2
R SR
(i) °
i1
— L
K v
J,:Iq (tac-g 4y
= (¥ ‘T‘% Ao
Let C be the centre of the stopper.
OB=14,BC=6,04=13 Alternative ion
AB =+ OB - 04’ M Subs, y=13 into x* +1% =196, x = /27
=147 <137 = 23T ¥
A2 = BO? - 48 M Subs. x =27 into x*+p? =36,y =3
| V62723
(AD=6-3=3 1A
2002-CE-A MATH-19
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Sohution Marks Remarks

Capacity of the perfume bottle
= Capacity of pot found in (i) - Volume of portios

of the stopper lying inside the pot iM
= 36457 - %{2(6)’ ~3(6)2(3)+ (3)°] M ' For 2nd term
= 36457 ~ 457
=3600r 1A

8 .

2002.CE-A MATH-20
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Marks Remarks
17,
Consider A4CD: .
Let £ be the foot of perpendicular from 4 to €D,
cnsabﬁzﬁml{:i M aCDm.{AD{Z‘=S3.l3°

4 :

4D 253 LCAD=7374

ns CF = CDsin LZADE -

2 2 .

25 230("]5 5 3 )(osw'( M ,-
D =24 v “?) 1A
30 o 2w .

c

Alternative solution

AE =y25% -15 M

= 20 )
L) (a5 = %{AD} (CF)

_‘2_(39} (20) = -;-(25) {CF) M
CF =24 1A

Consider AdRD -

2 7 a2
cos ZBAD = 28 125 —40 M

4 228)(25) LBAD =97.84°
28 25 191 mgﬁ:;ggoz
1400 <ABD =38.26
B g
n
40 D ’ :

{15~ AF = 35 - (25-AT)

Consider AACF ;

p AF? = 4C? — OF? AT =]
=25% ~24% — 49 M
F AF =7
25
24

{Consider AARF .
BF® = AB® « AF? — 2{AB) (AFlcos LBAF

A
191
=28% + 77 - 2028) (V) (~—=) IM
I8 7 * (28} (7) ¢ 14,}0)
£ BF =88648 (=~ 29.77)
B

W02-CE-A MATH-21
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Solution
e

Marks Remarks

Allernative solution
f% f
Consider A48D :

y 407 1252 _ g2

COSLBNg - T2 T2 —48%
f 28 25 ° 2(40) (25) M
B _ 1441
2006
40 b

Consider ACDF '

F DFY =op? _pil2

=307 .. 242 IM
24 D DF =18

30
C
Consider ABDS :

BF? = pp? + pp? ~2ABDIDF)cos £8pF
4 = 40% + 187 2040 (g 1AL, M
/\3 ) 4
Is;
B 40 BF = J886.48 (=20, 77
H__.__MMMMW

Consider ABCF :

V88643
F
40 24
¥

B

2ABFY(CF)
_ 88648424 442 M
2(,/886.48) (24)
= -0.006
LBEC = gg® {correct 1o the
nearest degree) A
B

2002-CE-A MATH-22
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CIPRZYETER  FOR TEACHERS’ USE ONLY

Solution Marks Remarks .

(b}  Consider A4BF:
BF? + FA* =886.48 + 49

y = 93548 IM+IM+14 1M for considering ZAFB
- » AB? (OR £BFD)
: J . LAFB #90°
F
B .
J286.48
Alternative soliution (1
cos LAFE
7% +886.48-287 .
R e TN ES q‘.\m
2(7){/886.48) n ke IM+IMHIAIIM for considering A4FB
=0.363%0 1N
S aAFB » 90°
Alternative sohtion (2}
From (a), cos ZBAD = %;;3{: . . :
. 1 +EA idert
ZBAD > 90° ie. £BAF »00° M+IM IM for considering A4FA
S LARB <900

' From (a), ZBFC =96°_ Since CF L AD but BF is
tnotperpendiculartodd, .

£BFC does not repregent the angle between the 1 1A

two planes,
The student is incotrect.

2002-CE-A MATH-23
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Selntion Marks _ Remarks
. N - X 4T !
18, (@) 2l=cos2@aising oS0 sva @ JHACHOABL
2t +1=(cos26 + 1) + isin 260 ' 3":\ --(@59 «8) gﬂﬂqe
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From (a), {z° +1|s2. .
. greatest value of { w* + 9] =9(2) CIM For using (a)
=18 i
()  w'-81=100i{w’ -9 - .
(W' +9) (w? —9) - 100i(w* - 9) =0 M For factorization
(W ~9)(w? +9-100i)=0
W ~9=0——~() of W +9-100i=0-——{2)
Congider (1): w=13 1A

whrch sat:sﬁes the t:cmdlt:on | wi ={3}
Consider (2) 1 w’ + 9= 103:

From (i), |w? + 9|18 but |100/| = 100. 1M
So equation (2) has no solutions
" the equation has only two reots, P =1

Alternative solution for explaining why (23 has po

sglution
W =9+ 1001
let we=g+bi. -
(& ~B2) 4 2aht = =9 + 100i

2 .

al bl =9 == (3) | ‘
M For attempting to salve (3}, (4), (5)
{2ab=l{)0 < () P (
Since jwi=3,u L =9 —(5) i
From {3} and (5), a=0. J
Substitute ¢=1 into{4): LHS =0 = RHS.
So the equation has no solution, ] 4
i
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