RESTRICTED RER3TF

87 MATHS (SYLL A/B) P.1
SOLUTION MARKS REMARKS
1. (a) x2 - 2x + 1 = (x - 1)2 2A or (x-1)(x-1)
(b) x* - 2x + 1 = 4y? = (x - 1)2 - 4y? 1M for ()2 - 4y2
= (x - 1-2y)(x -1+ 2y) .... IM+1A IM for diff. of 2
» B sq's. No marks for
-(x -2y - 1)(x + 2y = 1) e x2=4y2=(x=2y) (x+2y)
g 5
Pl (mimeg ) 474Y) | =
¢ 1M
2. Let f(x) = 2x? + ax? + bx - 2 ?
Putting x = 2, " k,&é A kY"
£(2) = 4a + 2b + 14 [\ 1A
As x - 2 divides £(x), 4a + 2b + 14 = 0 , 1M for £(2) = 0
A , . or f(-1) = 0
Similarly
f(~1) =a-b -4 1A
-0
Solving the equations 6a + 6 = 0
a=-=1, b= -5 1A+1A
C 5
(Syll A)
P2 5
3. (a) 1A
27% (33)k |
-3k+1 ....'..’..........‘..l..l.‘........v. lA
a%h2 or
) loga®b? - logab? _ log. ab> 1A _loga®+logb?~-loga-logh?
log j—a— 108 fa ® 0 0 5 00000 O PO Ne PO SRR N - log /E
1A
. log a? - 3loga - loga 1A
log Ja iloga
- %Ezg 00 000 PP 0PN OO OSCGEOENTOEEOIEOEPBSDIOOE IA
loga
-4 1A
5
(Syll B)
3. 343 2.0
(ax)2+3x"2-0 S0 000 PENLOLIENNLOENPEOIEEIOOOIROGORSITROBRDRDTDLES IM (3x)2
G -DE*+2) =0 1A
3wl or 3= -2 1A | ) .
x , Accept 3" = 1
(Rejecting 3" - 22) 1A )
x =0 1A
5
cA 29
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87 MATHS (SYLL A/B) P.2
SOLUTION MARKS REMARKS
4. sin?@ = % cos®
1 - cos®@ = % cos® 1A
2c0s8?6 + 3cos@ - 2 =0
(2cos8 - 1)(cos8 + 2) = 0 1A
2cos® = 1 or cos® = -2 1A )
) Accept 2cos88 = 1
Rejecting cos® = -2, we have 1A )
cos® -%
0 = 60° or 300° (or T, ELI 1A+1A |-1 for each ex-
traneous solution
___3
2 ~ Jd l/,_Z(}) !
5. kx? -4x+ 2k =0 oLy = (%)
v [
N d+Bad -~ o4
QX/} d? - 2 k ) ........‘.....-........r‘.-.m-... lA
A v J
(a) 2+ B2 = (o +B)2-2a — b= 1A
R*+ P oﬁ p P Ay Ty &
- ()2 - A
($)7 - @® Sl ] )
16 ? ) 0y btk
- b iiieiieranns ceseccscsasncane .e A T
b" \ 7
L, B A2+ B2 L N | s geeivelent
| b _ 2 | IM
16 1 — 4v
-(E!"' 4)'3 es 60000 cse0sss s seNsRERBClROTSES ].M
8
- ey - 2 1A
k 3
6. By symmetry, £ BAE = 30° 1A
AS oDl AB,
o o 1
81n30 —AB ® 09 &8 0085060 VO SO S 0 lA
-.\Ao- 2 IA
AE = A0 + OF
= 24 1 iiiieceenenccens. 1M
= 3 A 1A
AB = AE
\“r- 3 ® 0 0 0. 0005 00 0000 02O PE PR R COESOAPEESIOERNEESEOIETSSPIPSINPEEPQCSDE IA
6
o 29 RESTRICTED &R
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87 MATHS (SYLL A/B)

P.3

SOLUTION

[ MARKS |

Join OB.
As OA and OB are radii of the same circle,

LOBA = LPAB = X°  ccececeosscssncscanccns
Since PB 1is a tangent,

< 2? e .
Losp = 90° 24% % , A,
(R

)ﬁN l :Y PQ\/

LBPA- LPA.B-XO ooc.t.-tu;.-.Q..'.tll'.o'lllo!..l.

a

-~
-
[

[}
=
d

A1

Given that BA

fx’+x+x+9o-1ao

b
G Q

Al

wn RESTRICTED RZi3iF

REMARKS

1A

1A

1A

1A

1A

Alternatively:

Join BC.

As PB is a tangent,
LCBP = LPAB = x°.

Since AC is8 a
diameter, LABC = 90°
etc.
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P.4
87 MATHS (SYLL A/B)
SOLUTION MARKS REMARKS
8. (a) Equation of 1 1is y - 0= (D[x - (-2)] 1A
z .
Q) l.e. y=x+2 (orx -y + 2 =20) 1A
2
L
(b) As CO = CB, C 1lies on the perpendicular bisector 1M Alternatively:
(E) of OB. y
. ' Let C = (x, y)
'ﬁ‘,{kv/n x-coordinate of C = 2 1A
- - C Jx%+y? = [(x~4)24y? 1M
))‘ C(z, ) Substituting in L, 8x = 16
)- X ™ 2 .e0e.0 lA
(o) y =2+ 2
= 4 1A
C= (2, 4) ‘
/420 O : . B(4,0) —
(¢) Let the equation of the circle be Alternativel%:
@ ' The centre of the
x2+y2+ax+by+c=0. ;;7;4;‘ { _‘,T_S circle lies on the
perpendicular bi-
Substituting (x, y) = (0, 0) or (4, 0) or (2, 4), @ gector of OB (or OC,
BC) 1M
c=0 ~ - 7(v 1A Let it be (2, y)
(x- A +hl = (2-0)2 + (y-0)2
16 + 4a = 0 Wy — M = (2-2)2 + (y-4)?
4+ 16 + 2a + 4b = 0 fqadiod — y = 3/2 3
CW'T* F ntih The centre is (2,%) (A
a= =4 YOMA l * 1A
b = -3 @ﬂé 1A Radius of cilsrcle
- . - M + Z = L iieee 1A
the equation 6f the circle 1s
2 2 . eqn. of circle is
+ - - =0 .

x y bx - 3y = 0 ( , 3., 25
x=-2) +(y—i-) -z 1A -
or
x?+y2-4x-3y = 0

4
(d) Substituting y = x + 2 in the equation of the circle,
@ x2+ (x+2)2 - 4x - 3(x+2) =0 1M
2x2 - 3x-2=0
2x + 1 -2) =0
(2x + 1) (x - 2) g g
1 Z — v
x=2 or - 3 [ (s In 1A
) L% L
Putting x = - 3 )
3 ) ® 0 0 00 0000000 SN RGGEPINEOINOSOTISOOS lA
=" - t [P ‘o
A B (LIRS Ry
D= (=-%,32) In oo LA
3
RESTRICTED RER3CF
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P.5
87 MATHS (SYLL A/B)
SOLUTION MARKS REMARKS
9. (a) (1) Capacity of hemispherical part
LS [
- - we wngy i VT
@M@ 1 7"”2%] oo IM for settd
1 RS . or setting up
= () (108T) A | eqn 1o £2.
rd = 27 1A for correct eqn.
T = 3 iiiecnncenns Cecesesancne cesseccssee 1A
Capacity of cylindrical part o e _ o
Z5 T
= Tr?h 4 4y |
1 X %A A
-9Trh ..l;/J:/.l“'.I.I'.l'l.l‘......ll.'. IM
9T h = (%)(IOBWT) 1A
h =10 1A
(11) Volume of space = T(32)(4) [od "H% (" Alternatively:
> + Volume
rnd 1087
@7 Volume of water = 108T - (T)(32)(4) 7‘) M‘ i IM+IM | = T(3)2(10-4)+ —
' v TG E eeo IMHIM
= 72T cm? +> 1A
9 - 72Tem® .o.onenn. 1A
-
&)
hcm
rem |
LY~
Let radius and depth of water be R and H .
o+ ’// &z I { /5
-;—TTRZH-UTT LG 1™ M
R?H = 216
Capacity of vessel = %T(ZR)’(ZH) 1M
8.2 '
3“TR H-
- 3ne(216) o7 fpam §
= 576 cem?  tiiiiiiitenecnionnes 1A [~ f uM}k‘mattjf\vo\,
3
Alternatively:
Since height of vessel = 2 X height of water
Capacity of vessel = 22 X 72T M
= 576Tcm?® ...... cecesatesaceas 1A -1 4f unit not
‘ 3 given
| -

GA 29
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87 MATHS (SYLL A/B) P.6
SOLUTION MARKS REMARKS
10. (a) Since the triangle is equilateral, LAl = 60° ,
1 o
/_,\ T1 =3 (3)(3) (sin 60°) 1M
(>
2
Alternatively:
(b) (1) Since AZBI = 2, BIBZ = 1 and I.BI = 60° , By cosine rule,
75 )
1 = §Q° 2
7 LB B,A, = 90 M (A,B,)
- A8, = /3 e, e - 1A | = 22412-2(2)(1)cos60°
= 3
S A,B, = J3
(i11) AA_B.C, and AA B C., are similar. The ratio of
— 27272 1°1°1
@ their sides is fi-! : 3.,
S~ T - -—-——9 ‘/—3( -Jé )2 M
2 4 3 5
< 27
3./3 ﬁi =} 14
-_Z—' . o0 eee0es0s0s0a0ssss0 0000
4
1 a N A
(¢) (1) The common ratio = 3 ( D IR ot e ) 1M
71« ‘(t“ e
(1) T = 9_\_/—2 ( 1 )_n-l M
n 4 3 L u
N o bk
AN
l.n
. 1 - (%)
9./3 3
D(iii)Tl+T2+...+Tn T T IM
. 1 -<=
\J&/ 3
27301 - %w)
- 3 1A
[ /"
9 /3 PN A L
(iv) The sum to infinity = —*4—]:‘ - 1M
a4 1 - %
0
27./3
- 8 0 6800060 0600 c0 0o lA
6

\
\
~

hoLTTTT

2K
/

—————

B,

-]
[

a PIER3C I
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87 MATHS (SYLL A/B) P.7
SOLUTION MARKS REMARKS
11. (a) Consider A ADE ., By the cosine rule
—— - 3+ X5
@ AE? = AD? + DE2 - 2AD - DE cos L ADE \*? C%‘Z’ v . IM correct use of formula
A AOE )
= 32 + 22 _ 12¢c0s80° (= 10.91622) 1A
AE = 3.304 cm (correct to 3 d.p.) 1A
3
(b) Consider A ADE again. By the sine rule,
- DE = AE 2M or cos rule
@) sinlDAE = sin/ADE ('3_\ ’E\@S\“f) &)
”~
DE sinADE
sin/DAE = —iF
1.9696
(= 3305 0.59613 )
LDAE = 36.593° (correct to 3 d.p.) 5 1A Accept 36.593-36.594
= g 3
NN SN I $
’ A ™ DG
(C) DG'ADSinDAE es e e vors e LIS S RS I S W N B Y N S S A NN Y 1M _OESinDAE-‘A-ﬁ'
/ ,7/\ ( = 3s1036.593° ) 1B vl ¢
b4
U ( = (3)(0.59613)) 4
= 1.788 cm (correct to 3 d.p.) .ceeeeces ceaena 1A
2
(d) BD? = AB? 4 AD®  .iririiiiiiiiiiiirieinnnanaans .. 1M
@ BD = J18
= 4.243 cm (correct to 3 d.p.) 1A
2
N~
(e) sinDBG = -g% ’ ! 1M
‘4\ 1.788
Q—y ( 3,243 0.4214 )
.. LDBG = 24.923°  (correct to 3 d.p.) 1A Accept 24.920-24.940
2
A

GA 29
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P.8
87 MATHS (SYLL A/B)
SOLUTION MARKS REMARKS
12, (a) Given that x 2 0
y 20
4000x + 6000y 2> 24 000
Considering Products B and C ,
Ve
@ 20 000x + 5000y 2 60 000 1A Withhold IA if '='
. missing
6000x + 3000y 2 24 000 1A
2
(b) The constraints in (a) can be writt:en aiz
. D
o x2 0 -
O A% oF 5535 1%
2 2x + 3y 3 12 / PEERAAS
bx +y 2 12 (M /Z') A a
2x+y 8
The lines corresponding to the last 3 inequalities 1A+1A | %] unit at x,y axes
are shown on the graph paper. +1A
. Ly
Shading the correct region. _ 7 "‘/”;543 5%” "3 3A |-11if shading not
7\~ (I complete.
[ -2 1f only arrows used
44 (D -
(c) Cost of materials used = 4000x + 3000y (dollars) 1A
Drawing the line 4000x + 3000y = 0 (or equivalent) 1M Candidates may also
oA Were ¥ UL 73 b e test all vertices of
@gj’w ) ! % 2;/:/5{5 ‘f’f ) given region.
The cost i1s least when x = 3, y = 2 ; ‘j,_, 1A Awarded only 1f region
T — ? I Ty correct
and the least cost is 18 000 (dollars) 1A Point Cost
, . ‘ Lo (6,0) 24 000
P T 2 gadieg AW R | @2 18000
2 $04¥ m& 7 (2,4) 20 000
- 9
s &0 NEA ) — \(0,12) 36 000
l\\’l, \Vu\ ,, n \\"\ . Y l — \% /ﬁ\{\k
. NN (-
K /M\ 7\*\~ ?" O
7 N —
a7 v
Jil\y Lo (3 7hj?“% R Eay
M " | & 5578)
(» . ¢ &:A—l(v\) i — 1
oAk
BB
o 25 RESTRICTED AES
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a =
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=
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=
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87 MATHS (SYLL A/B) P.10
SOLUTION MARKS REMARKS
13. (a) The probability that the black ball is not
drawn = = (or 1l -~ % = %) 2A Any value roundable to
. 0.83 i
TN P.P. 1if only answer is
(:Zﬁ> given. However, accept
P = 5/6.
2
(b) The probability that the black ball is drawn
—~ from P to Q 1in the lst draw = % 1A
\S£> After that, the probability that the black ball is
not drawn from Q to R 1in the 2nd draw = % 1A
.. the probability that the black ball is in Q
-1lx4 [
62 5 . Z-+ @' | + !
=13 (= ET ) 4 e 2:
¢ Fy Yt
~Alternatively:
(c) The probability that the black ball is drawn 5 9 (;ﬁ
Zh from Q to R = 1 1A o 6§15 1
@ 5 c-o-vo..--oruoo--oanooooon-noo 7//‘\/1
¢. the probability that the black ball is in R
1 1
s X T rerecescecciteccitiiiititiiaaaans 1A
1 : ‘ Iy
- — - |
30 -9 -Df) . __l%_
- \ W3 —_—
WV -
(d) The probability that a whit%ball is drawn from
3 1
RN P to Q in the lst draw = = ( = =) 1A + - T
) o LA
" After that, the probability that a white ball is o
1 K‘k"ﬁ/ i? /‘s
drawvn from Q to R in the 2nd draw = < 1A
ry -
' the proabability that all balls in R are <1;f:::>
<
white = + x 1 1+ 3 \j.*/} ?f) ,
255 | — (TXF ¢ ; 3 17 b
R ST T TSNP 1A 25 3
. 3 -
N P . 2
o) Zoe b Gl SAE F
Jcvt 3o L
(5 G2pf }25\

GA 29
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P.11
87 MATHS (SYLL A/B)
SOLUTION MARKS REMARKS
(Syllabus A)
14, (a) (1) x? -6x2 +9x -1=0
@ x3 - 6x% + 9x = 1 1M
Drawing the line y = 1, the roots of the given
equation were found to be 0.1, 2.3 and 3.5 1A+1A | 1 mark for 2 correct
(correct to 1 d.p.). o v iy — answers
P _ﬁ = ﬁ: ( /))
- 15
(11) x? - 6x2 + 10x - 6 = 0 %:’ ” /—;/J’h
~ Zr\ { [ ! Ll: L~ .
@ X7 = 6X2 + 9K = 6 = X arirrniinniennneeiiita 1M for correct L.S.
Drawing the line y = 6 - x, the root was found 1A for graph, t|unit at
to be 3.8 (correct to 1 d.p.) 1A (3,3), (4,2)
e 6
Cal? o ]\_ L
i g%, zLA3-7 % 1A |
(b) : '
X x? - 6x2 + 10x - 6 - C“Mif /y,g\v‘
PN it" ' .
‘}‘ 3.76 - (= -0,068) ) . _
) 1M Change of sign, -ve
3.77 + (= 0.005) ) ) for 3.765-3.769
) ... 1A May use graphical
3.765 | - (= -0.031) S ) method
<+ x = 3.77 (correct to 2 d.p.) 1A
3
H ! ‘(,
(c) Consider x2 - 6x2 + 9x = k & ¢ & RO 1M
From the graph, 1f 04 k < 4 , 1A+1A | -1 for '& ' if
- ! 1 otherwise correct.
the 1ine y = k meets the curve y = x3 - 6x2 + 9x
may omit
at three distinct points.
7+ x? = 6x2 4+ 9x -k = 0 has three distinct roots.
’ 3
25 RESTRICTED AIER3T{F
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RESTRICTED AER3CHF p.13

87 MATHS (SYLL A/B)

SOLUTION MARKS REMARKS
(Syllabus B)
1 k, k
14, (a) Since y o~ x and z=¢ ' y- klx and z = -~ 1A+1A | Accept y = kx, z = b

(for some real k1 , kz).

¢ - ka
NP klx + X

Putting x = 2, p=7, (or x = 3, p = 8) 1M

ky
7 Zkl + = 1A

i.e. 4k1 + kz = 14

Putting x = 3, p =8 .,

ka
8 3kl+ 3 @ 8 0 000 4000000 S O LA OIOIOSIOIEBRSIEOGIEOSEBDNOS IA

or 9kl + kz = 24

Solving these two equations,

Sk1 = 10
kl - 2 | | 1A
kz = 6 | 1A
. 6
.y p 2x+x ’
When x = 4 , p = 2(4) + %
-1—3' ® 9 5000008000000t e9sssLIRGEEEE lA
8
. 6 |
(b) 2x + b <13 1M
2x2 - 13x + 6 <0 (as x> 0) ' 1 1A
(2x - 1)(x-6) X0
L <x <6 2A -1 for ' '
2 4
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