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RESTRICTED AAER3ziE P.1
Solutions Marks Remarks
1. a* - a-6=(a+ 2)(a- 3) ) b Tv
) ... Q yJ {‘2A+1A 2A for first correct
a® + 8 = (a + 2)(a? - 2a + 4) ) ey A part
2 ¢ *AK_/‘(/ /_
Their L.C.M. = (a + 2)(a - 3)(a® - 2a + 4) iiee. | IM+1A| Both exp. must first
4 be factorized.
(= a’ - 3a% + 8a - 24) " ,
5 wost. 3 pe~ F’*t\’\/\J
(PP ok ”ﬁ*( | F;N FACst on
. A wvwosts | v Tl saneg
sin(180° - 0) _ 8in® .yt Lo sh 1A " . G p
2. (a) sin(goo + g) COSO o.-.h&-.%......o... lA R t‘af t
= tand 1A 64§
(b) sin?( 1 - @) + sin? (—— + B)
N ™ .
= sin?p + cos?@ sikegp - cogP 145 For»sin(a—;-r + @) = -cosf
= 1 LA B BT AR IR B NI B Y A B Y I RN B R R R RN R R R I AR I I Y 1A
5
3. 2x%2) 5x With hold 1 mark if '='
omitted. If solved by
2 - s5x 20 1A equation, no marks
awarded unless answer
X(ZX-5)7/0 ® s 0000000000000 000 0000000000000 1A correct.
Case (1) »0 and 2x - 570
VARSI Po«\l
5
i.e. XY s - (,
2 OPfuma > hosk =
v\)(tV\I\O‘G | Mm?’\ .
Case (11) x£0 and 2x -5 0
i.e. x§0
Combining the two parts, we have x 0 or x2 7 . 3A For x £ 0, x> % s 2
€0 and x 2 5 1
5
4. (a) If 9x® - (k+ 1)x+ 1 = 0 has equal roots, Alt. Solution:
(k+1)2-36=0 S0 s 000t seress st 1A (k+1)2'—36=0 l.A
k? + 2k - 35 = 0 1A k+1=16 1A+1A
(k-5&+7)=0 1A k =5 or -7 1A '
k=6 1A ol
k=5 or -7 bk conecte 1A e
sub.
(b) Putting k = -7 in (%) 1M ForAnegative value of k
9%x2 + 6x +1 =0
Bx+1)2=0 L.S. = (3x + 1)?
X = - % , . 1A X = - %
:"\iﬂg oo H. } OLV\O\ 6
‘[21‘5' rm,rm(;,a
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‘ Solutions |Marks Remarks
102 v 100° '
5. (a) Area of 0ABC = 7102 X JEOT  trcccceeccreeecs M
= 87.27 (corr. to 2 d.p.) (07'87‘18) 1A
(b) Area of A OAC = 2 X 10 X 10 X s1nl00° 1M }A = ZAC X OM
= 49.24 (corr. to 2 d.p.) 1A =%x15.3209xs.4279
LN ] 1M
» = 49,24 .0 1A
(c) Area of minor segment ABC
= 87.27 - 49,24 D 1M
= 38.03 (corr. to 2 d.p.) (or 38.04) 1A
6
6. log2 = r , log3 = s .

(a) logl8 = log 2X32 1A | For 18 = 2 X 32
=10g2+10g32 ).C.‘....l......'l.t. ].M )logab=loga+logb or
= log 2 + 2log3 ) ) loga®? = 2loga
=r+zs l..l‘.......I....'......'..'. 1A

(b) 1logl5 = log3X5

‘ = log3 + log5 JA
210 10 30
= log3 +(log ST reeereeteietiatieaaens 1A For 5 = — or 15 =
= log3 + logl0 - log?2 1A
=1—r+S LR A I O I I R I Y NP 1A
6
7. (a) The coordinates of the centre are given by W ]
4 1 et gy e BT R
X = —(- —)! y = —_2 D R I I N T T AP ON IM i \x s (-y-!’:‘) -1
answ 2 2 o ‘
1AV
Flofrecl. e f.e. x = 2, y = =5 o5 1A
A | »,\J:ﬁmffx g1
(b) As C touches the y-axis, orathcs OR
itS radius=2 A A A R I I P 1M+1A SUbS. (0, -5) ].M
' 25 -50+k =20
4+ 25 - k = 22 1M k =25 1A
r=J4+ 25 - 25 1M
k = 25 1A = 2 tiireecens 1A
OR
Put x = 0,
y2+ 10y +k =0
has equal roots. 1M
100 - 4k =0
k =25 1A
r = etc.
—_5
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88 Maths 1 RESTRICTED RER3CHF
Solutions Marks Remarks
8. (@ @ A B
P. st
\ ABCD in “order
\
\ 1 For P
\\ 1 For Q (between D, C)
D G c
(ii) Since A PBC is equilateral, £ PBC = 60° Follow through even if
. o ‘ diagram not accurate
Aeate A o £ ABP = 90° - 60° = 30°  ............. 1A
S on W\L O)oaro na
—= e wefhed wmanko ao BA < Bp » L PAB = % (180° - 30°) 1M or equivalent
= 75° 1A | oR
Since AB // DC, L PQC = 180° - 75° M LPAD = 15° .
} £ PQC = 90°+ 15° 1M
= 105° 1A = 105° 1A
7
(b) (1) A TCB is similar to A ACT because. 1
00/\ )» L C is common. o } PPt
L,C']'(/.f‘ "o y\_QQA‘
- el L BTC = 4 BAT (angle in alternate segment) 1 Indication of 2 pairs
LT no mark of equal angles. With-
— I . held if proving con-
ATCR ~ AACT g[_\,r(ﬁ_j/:\_ Y o mank, gruence.
| W&D\J&,
(ii)%%=% St et tesiestser s tarecennenseeess 1A Follow through even
if (b) (1) wrong.
62 + ot -#(,; F
AC = = = 7.2 Correc. susUtaiivn 1A
J,AB=17.2-5
= 2.2 (=-1—1) tecescscsssnens 1A
3 5
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Solutions Marks Remarks

9. (a) Between 100 and 999,

the smallest multiple of 7 is 105, 1A
the largest is 994. 1A
2
(b) The number of multiples is 22£T§T%92 +§i?: mast | 2M OR 994= 105 + (n-1) X 7
- -2 e Cofrrect.
= 128 1A

The sum of these multiples

it

105 + 112 + ... + 994
128

= -5—-[105 L M
= 70336 1A
6
(c) The sum of all positive 3-digit integers }
= 100 + 101 + ... + 999 \Sor A
= 9% [100 + 999] J ot ceneat
= 494,550 Liiiiiiiieiiiiieriteeeetttnnn, 1A
The required sum = 494,550 - 70,336 . M
= 424,214 12
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Solutions Marks Remarks
N For
10, (a) Let y = klx + kzxz, where k1 and k2 are y=kx+kx? or y = kx+x2
. o = 2
constants. %vaﬂxtthzz 2 or y = x+kx* ....... 1
Putting x =1, y = -5; x = 2, y = -8, we have 2 M YENAN re s ks
noLys Ly
R R T e | Tk
2k1 + 4k2 = -8 1A
Solving, kl = -6, k2 =1 1A+1A
Joy = —-6x + x2
Putting x = 6 , we have y=0. » 1A
8
(B) y = —6x +x2 = (x2 - 6x+9) -9 1M Equality must hold.
= (x-3)%2 -9 s eccentetscaanee 1A /:xﬁifm»ﬁ oF.
When x = 3, the value of y 1is least and k 7 P
the least value is -9, IM+1A Last ede o // R
4 ’ ﬂfm

11. (a) From the curve,
(1) the median is 70 marks. 1A

(11) the lst quartile is 50 marks. )

the 3rd quartile is 86 marks. ) I 1A for either

', the interquartile range = 86 - 50 1M
= 36 marks 1A
%

(b) (1) From the curve, the number of prize-
winners = 60. 1A

(i1) The probabif@(i that the student is a
" e0'™ 1

prize-winner f\gﬁﬁ ( = 1) ). IM+1A
AY
(111) (1) The probability that both are prize- Accept — X Lo L
M : A % 10 10 100
60 59 59
winners is =

00 X <99 = 5990’ (=0.01) IM+1A] IM for product rule

(2) The probability that both are not prize-
(A

winners = 288 X ;gg (= gggé)-(=0.81) 1A Accept T% X T%
the probability that at least one OR
is a prize-winner = llsqgggé M T% X gg% + T% X %%g
'j-;—;% (=0.19) 1A/ | + == X =25 1M+1A
=
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... 88-Maths T P.6
\ Solutions Marks Remarks
o ; Z/W)’m\
12, (a) L3 is given by % + % =1 ;ﬁj";"ﬁ* “Tﬁ M or 2-pt form, etc.
1M
i.e. 4x + 3y = 12 L L LT R TR A 1A Must be in this form.
ﬁ:_}:w 2
(b) The three constraints are y <4 1A Withhold 1 mark if '='
omitted.
x¢ 3 1A
4X+3y>/ 12 L N I A lA or 4x+3y_12>0.
3
For 1A
(c) The line x + 4y = ¢ drawn in the diagram. IM+1A| Drop of 2-3 verticle
units for 10 hori-
From the diagram, P 1is greatest when x = 3, zontal units.
¥ =4 and least when x = 3, y=0. OR Testing any vertices
TV [ The greatest value of P = 19 ., 1A | At (3, 0), P = 3.
2A , At (0, 4), P = 16.
the least value = 3, T 1A At (3, 4), P = 19, 1A
1 i i | LL test. 2 TO‘?HTZ 07"(”} !
I .
n J
) Y 1
N
14 "-‘
i
< ] [
1) ! -
JI
A
- N
Y =01 N
J
(d) The line 2x - 3y + 3 =0 drawn in the diagram. 1A tl unit at (1.5, 2),
(3, 3).
The shaded region. 1A Should be reasonably’
3 shaded.
P 1is least when x = T Y= 2, At (3, 3), P = 15,
19 : At (1.5, 2), P = 9.5,
The least value = = (= 9.5) tiiiiiinnnnnn, 1A
3
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Solutions . Marks Remarks
: . Ay ponk in Holo %KGSU%
13. (a) ﬁ—g = tan@ 1M Wrong/no unit,’ pp-1.
l 3 ‘ " ‘%nOQZﬁaY co~tl
o 2 a0 S 2 ......................... 1A ¢ 2 +1 \
T RE = té_?g” KC = tano lg
6
() (1) S1 =3 (3 + 2)
=15 m% e, 1A
6 3 2
(jfi) S'2’ =3 ( tan@ + tan@ )
= talus'z(-) B2 it eeineeennnn, 1A
S1 15
- — = = tan@ 1A Must show working..
15 5. “ar@ § 5
2  tan® TN s s
\m'&) N T (_lj:l o Tor® A
A L’? Tt o = tan @ - : i?},‘-,;f\m
'f(";-%) ' O ok p ’ o
LA / - -lan6n
' P N { -
P F G
&.,‘; /
/
/
/
y 2
/ q D
/ v,
= Saase=S
-/ \ \\\i?\\w
/{E <« \\\\\\\\\\\ ¢
H ‘
(¢) Let KE Jl BH. ) 1M Construction of per-
K? ) — 2 marks pendicular line
EK = BC = 6'm) 1A
M .
3 2 3 2 il -
HE = tan® ~ tan@ (t:«m30‘T N t:%n307) m (= [3) IM+1M HB‘S'T??‘ o t
~. HK = JHE® + EK2 MO0 M Fm3tot or =S
: Vb= N
=/ (IDH2 + 62
- N2l
= J39m e 1A
6
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Solutions Marks Remarks
14. (a) (1) «x3 - % X -6 =0 can be written as
x3 = g x+ 6 . M
Consider the line y = % X+ 6 1A+1A [ 1A for equation
1A for 1line drawn,
It cuts the curve y=x> at x = r, *1 vertical division
about (0, 6), (3, 10)
where r 1lies between 2.0 and 2.1 . 1A
3 4
(11) Let f(x) = x3 - 3 X - 6
[ | £2) = (= -0.67)
b‘ 3 / Loﬁ’\ Correct,
% (‘f(Z.l) = +(=0.46) Tt ee ettt enananns 1M Correct change of sign.
Interval Mid-value x f(x)
‘Y\ — -+ o ! A\ .
SR s 000 < r < 2100 ) 2,050 ") K Eec0.12) || 1er1a fam gor choosing mid-
e IM2,050< r < 7.100 2.075 +(=0.17) 1M$t value, 1A for correct
@VQ 5 aar 2.050< r< 2.075 2.063 +(=0.02) ~ rsign.
2.050< r < 2.063 2.057 -(=-0.04) Mﬁﬂva\
i Next correct step.
L 2.057 ¢ r < 2.063
\
.. T = 2,06 (correct to 2 d.p.) 1A
9
Alt. Solution:
£(2) = - )
f(z‘s) =+ ) .."....0 . ].M
25 oMt oA
\
Interval Mid-value, x f(x) 1¢
/
2.000 < r< 2500 2.2850 + IM+1A
2.000 < r ¢ 2T225 2.113 + 1M
S, r =2,06 (correct to 2 d.p.) 1A
(b) Put x=¢ + 1 1A
The given equation can be written
as 3x3 - 4x - 18 =0
or x3 - % X-6=0
By (a), the solution is
t=2106-1 ..oooo..ocoooo-ooocoonoooo IM
= 1.06 (correct to 2 d.p.) 1A
3
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