RESTRICTED AER3C#

89 CE Maths I-1

Solution Marks Remarks
1000 1000
1. .(a) Increase percentage ( 8000 X 100 )% 1A for 8000
= 12,57 1A Accept 12.5
¢
(b) His savings = $9000 x Tg- 1A
= $2700 1A
2
i o
2. (a) x+ 1> -5-(3x + 2) 3 2 ;
X - g X > -b:' -1 M
5x‘3x>2—5 ® 6 5 0 0 09 00 0000 PO PO LSOO O NN NESOEOONEPSDN lM
2 _>_3
3*7 73
2x > -3 3
— 3 X > - E 1A
X > - 3 1A
2
(b) Furthermore, if -4 € x§4, then the range of x 1is
- :;’. <x £ 4. 2A -1 if '=' incorrect
Accept graphical
representation
-2
3. (a) Since (x + 1) is a factor of x4 +§3 -8x+ k,
70 my UL ,,’7 -
DP e -8 k=D rl M
k = -8 1A
2
— 4 3 3 :
(b) x +x" -8x-8=(x+ 1)(x" - 8) 1IM+1A | IM for (x+1) X cubic
o | 8FEPe ey fafter G
= (x+ 1)(x -~ 2)(x® + 2x + 4) 1A+1A | 1A for&xg—ég b
' (x-2)(x2+2xf4)
4 |
4 3
OR (2) +(2)" -8(2) -8=0
=» x - 2 18 another factor 14 24
Xk o Br -8 = (x4 1)(x - 2)(x? + 2x + 4)=5 | +24A| 1M for (x+1) (x-2) X
quadratic exp.
)
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RESTRICTED AER3CH

89 CE Maths I-2

Solution Marks Remarks
1A For circle with A,B,M
4, (a)
f"r;J.C
1A ‘Indication of BM = MC
2
(b) Consider A ABM and AACM (OR joining AM, AC) 1 In this part, candi-
R dates are expected to
Since AB is a diameter, LAMB = 90° UAMB =LAMC) 1 give brief reasons.
] . -‘_ "rb\ - Lanc neheate o the 7:7:/\ oK
i )—
— As AM is common and BM = MC, the two triangles are o ‘
congruent . (SAS) 1 elefe A Avp s A Ane .
(o il pre )
J. LBAM = LCAM, i.e. AM bisects LBAC. 1 et B bisedls LRt -
% Shale. A dnitz LRAME e
—no—rm———— (n‘{'ﬂ\ RA-L-,,) ,.‘ul._
— gemnelale. nwy biscel lBne
5- (a) {X+2y=5 ccnooootco(ij .{-Ln\h;,l
Sx — b4y =4 (.ieeeenn . (11)
2 x (1) + (1) = 7x = 14 M For elim. or subs.
x = 2 1A
Putting x = 2 in (1), 2y =3
y =% 1A
X =2
.. the solution is 3
y B ews
~ 2 3
a _ b_3
(b) By (a), i 2 and <=3 Jq
a:b:c=42:3: 2 (or equivalent ratios) ' A
3
6. (a) LABD (= LACD) = 60° 1A
- aw (( (,l!GW " d“"‘/‘*.;i
Since ABCD 1is a cyclic quadrilateral, e~ nh
‘ contsln (‘f' .
7
LBAD + LBCD = 180° : 1~ |OR LBDA = 40°
. LBAD = 180° - (60 + 40)°
= 80° 1A
3 [
(b) By the sine rule,
10 BD
sin 60°  sin 80° 1M+1A “
D
BD = 10sin80°
s1n60°
= 11.37 cm (corr. to 2 d.p.) 1A
3
o 29 RESTRICTED A&



3 RESTR'CTED N%Bil* 89 CE Maths I-3

Solution Marks |- Remarks
7. tan® = 2cos®
3 ﬂ = 2co0s@ : M
cos®
3gin0 = 2cos>@
3gin0 = 2(1 - sin0) M
.‘, 281n29+331n9"2=0 a.oc-.-.oco.ou-.ooocoocooo 1A .
(2ein® - 1) (sin@ + 2y =0 1A -
. , ) ‘ .
sin@ = -;- or -2 (rejected) 1A Accept sin® = } or.
ST ¥sin0 = 3 or -2 '
The solutions are 9 = 30° or 150° (-'ér or =¢ ) 1A+1A |Deduct 1 for each
[as cos30° and cos150° # 0]. ) extraneous solution.
7

~

o 29 RESTRICTED PIER3CHE
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89 CE Maths I-4

Solution

Marks

Remarks

(a)
(b)

(c) -62 is given by

(d)

GA 29

E = (1, 2)

From x + 7y - 40 = 0 , we have x = 40 - 7y

40 - x
7 )

Putting in 61 > (40-7y)% + y2 ~ 2(40-7y) - 4y - 20 = 0

(ory=

50y2 - 550y + 1500 = 0
y? = 11y + 30 = 0 (9rx2-3x-10;0)
(y -5y -6)=0
"y=50r6 (orx =275 or ~2)

X =15 or -2

“P= (-2, 6), Q = (5, 5)

y-6 y-5_
x+2 " x-5

x2 +y%2 - 3x - 11y + 20 = 0

-1

i.e.

Putting (x, y) = (1, 2) in L.H.S. of fgz
12 + 22 = 3(1) - 11(2) + 20 = ©

¢, passes through E

(As PQ 1is a diameter of 62,) LPEQ = 90°

(Since PE = QE (radii of 61)’)
90

LEPQ = - = 45°

&

. N
RESTRICTED WMER3TH-

1A
1

1M

1A

1A

.l}

IM+1A

1A

E=/, 2

PPl

g od e gl

Accept P = (5, 5)

Q= (-2, 6)
OR
Ctr. of GZ = 62, l%)
1A
radius = 5‘£§ (=3.54)
eq.oféz:
_3y2 J1lya 50
(x3)* + (y-=3) ' 4‘3
IM+1A
Answer _
OR

gfope of PE x slope of
QAE=~1

OR
Let P = (-2,6), Q = (5,5

Slope of PQ = - %

Slope of PE = - é

-
3

tan LEPQ =
1

M

+ [~iI~
~5f —

”
wf &

=1
LEPQ = 45°

OR

171.87° - 126.87°
= 45°

1A

1M

I
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89 CE Maths I-5

Solution L Marks Remarks
k% . '
(a) T=T(' M
1
2 [
- k* = 5 .
k = ﬁ( or £‘22 Y(as k > 0) 1A Do not accept # l-inbut
Mew
7— | fte threghe
_ -l
1 \n-1 1 2 _1 n-1
(b) T(n) = (ﬁ ) [ or — 2 , etc.] IM+1A 73 ~ p.p.
(V2)
-2
(c) Sum to infinity = T 1M+1A g
1 -7
.2
J2 -1
. f2( 2 +1) 1M
(/[Z7-D(JZ+D
= 2+ J_Z- ooooooooooooooooooooo . lA
A
(d) No. of terms in the product = zl:—%-;-!- + 1 =n
T(1) x T(3) x T(5) X ... x T(2n-1)
c1xlyl Lym-2
1 1 ' 1
[orlxm?x(-ﬁ-)rx...x(ﬁ);mz]
crxdy 1
X 2 x?x x-z—-ﬁzr-
l .
B RAE AECRATE D R S AACREREREEY 1M
-n(n-1)
=-_l— [ or 2 2 , ete. ] : IM+1A | IM for summing index as
n(n-1) AP
2 2 L ] *
____Z

o 2 RESTRICTED AE&R3TH-
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89 CE Maths I-6

Solution

Marks

Remarks

10. (a) AB' 10cos45°

5 /20 ( or 73, (7.07107)

AC'

10cos30°

5 [3m  (8.66025) | ,

J102 + 102

10 [2m  (14.14214)

(b) BC

BB' 10sin45°

5 /2m  (7.07107) -

cc' 10s1n30°

5m

(c) Let D be the foot of the perpendicular from.C to BB',
BD = (5 J2 - 5)m (=2.07107)
B'C' = CD |

JaoJ2)? - (5 7 - 5)2

J125 + 50 [2m (= 13.9897)

(d) By the cosine rule, _
50 + 75 - (125 + 50 J2) 1

1A

1A

1A

1M

cosB'AC' = x5 T 573 (= - TTE s =0.57735) 1M

LB'AC' = 125° (125.264)

Area of the shadow = % x 5J2 x 5J3 sinl25.264°

= 25m?

1A

M
1A
4 _

Any figure roundable
to 7.07

, ‘
Ao l(\“{_, - me /zr

. LY ._// s :
Y rrr

Accept figures roundable
to 13.9 -~ 14.0

124° - 125°

For A = -;— absinC

25.0 - 25.4




RESTRICTED PuzpsciE

89 CE Maths I-7

Solution Marks Remarks
11. - (a) Area of cross-section = ég (2 + IO) = 300m?
20K
Vol. of water = 20 x 300 = 6000m3 IM+1A | IM for Vol.= Area of

(b)

GA 29

(1)

(11)

(111). V.ol. of water left after 8 hrs = 6000 - 4241

When the depth of water at the deeper end is

8m, the cross-section of water is a triangle

8 x 50
2

Vol. of water left = 200 x 20 = 4000m5,

of area = 200m2,

Vol. of water pumped out in 8 hours

(0.125)2Ww x 3600 x 8 x 3

1350 m3

4241m® (correct to the nearest m®)
(4241.15)

= 1759m°
When the depths of water are 8m and h m, the
corresponding cross—sections of water are
two similar triangles with bases 50m and b m.

b _ 50 .50
R~ °r P=h

o %b 2 hy 20 = 1759

20 & 50 ., _ |
> ® 2 h? = 1759

h = 5,305 = 5.3 (correct to 1 d.p.)

go

-2

2A

1M+1A

IM

1A

M

RESTRICTED M&B3tiF

cross-section x width

Lo00

OR

h

R Ilo)(foxll + l/

3AEOXT) n2g

Water pumped out
= 2x50x20 = 2000m>.

Water left = 4000m?®

IM for area of cross-
| section

2 _ 1759
%000

Drop in water level = 2m

1A

1A




RESTRICTED RER3ciE

89 CE Maths I-8

Solution Marks Remarks
1 2 W)
12. (a) (i) Area of A OAB = 5(2)(2)sin9 = 251n0 cm 1A
(11) The area is greatest when 0 = %chQY 1A 90° not acceptable
2
(b) Area of sector OAB = %(2)20 = 20 (cm?) 1A
Tz-/i‘fl“-hw(- .
20 - 25in@ = 2 M
B8 -ginf-1=0 1A
3
(¢) f(O)=0-0-1<0 ) For sub., £(0), f(3)
) PR S, 1M Accept graphical method
_ f(3) = 3 - sin3 -1 (=l}§59) >0 ) ’
/
o 0 <ot <3 ) TKWFW\T-{JA P .,‘/Y J"Mk N IA
N . s 5
?\f p.vti/,,lf{,;!c. /A -
(d)
Interval Mid-value © £(0) ,
IM Testing of sign at
mid-value of suitable
0 <x <3 1.5 : - 1M+1A interval
: 1A Correct sign
1.5 < <3 2,25 + 1M Correct choice of sub-
interval
1.5 <ot < 2,25 1.875 (1.88) -
1.875 <= < 2,25 2.063 (2.06) +
1.875 <ot < 2,063 1.969 (1.97) +
1.875 <= < 1.969 1.922 (1.92) -
1.922 < < 1,969 1.946 (1.95) + 1A
- 1.922¢ o < 1.946
We see that o« lies between 1.922 and 1.946. -
s o = 1.9 (correct to 1 d.p.) 1A
5

7}3( -/ / /S //\)“\\)’b
X

J. O

3
Pl
b

o 23 RESTRICTED &R
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RESTRICTED RER3CiF

89 CE Maths I-9

!

Solution Marks Remarks
13. (a) Since p +q =1, 1A optional
putting p = 3q
ol gs i 1A,
4q = 1 ( (N
Q=3 1A
2
(b) (4) The probability that the first ball drawn is
black is 15 - 1A
After a black ball has been drawn, the probabilit]
of drawing a second black ball is 2 ; 1, 1A
- the probability that both balls are black W e
o n-1 o X ATy iy,
"T0* 9 1M i |
_n(n -1 ay = 1A fe
90 re e !
( 1) wvcv\{
n{n -
(ii)'—§0—- 3 tessscsecessesvee cssscene .o IM
2-3n-90>0 1A
n® -n-30>0
(n - 6)(n+5) >0
S.om2>6 or n< -5 1A ;iccept n> 6 il enf; )
' e
As n is integral and positive n = 7, 8, 9 or 10. 1A ‘
) 7 iy el -
_ lv;/,i “I h:)‘b.f'nc,‘ 7,_\
atl Coumt
(c) The probability that the first ball drawn is red
and the second is also red = % X % (= % ). 1A
The probability that the first is green and the
second is red-zx (=-) 1A
<. the probability that the ball drawn from N
1 .1 7
isred—§+z=ﬁ. lg
QT £y (((lv.( /]‘I’—,
“"{‘{. (v,.u/r, e '
s RESTRICTED PIaB3THE
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89 CE Maths I-10

Solution Marks Remarks
14, o R 1A 1A for each line
(a). SEnee } + '
i 7 1A +1 horizontal/
\ i LT + vertical unit at .
‘;' .r,’ p i (20, 0),(60, 80);
;» } i , ‘,! (0, 20),(100, 20)
i {. l N
7 1A |Region
rom B -
i
VA
545 WA e 4 %
\
b 1
N
T E
- (b) (1) =z =100 -x -y , 1A
(1i1) Cost of mixture = 6x + 5y + 4z 1A
= 6x + 5y + 4(100 - x - y)
= 2x + y + 400 dollars U 1A
(1i1)400x + 600y + 400z 2 44 000 1A
800x + 200y + 4002 2> 48 000 1A
Puﬁi,,j Zelov-X-y  y > 20
2x-4 ¥ 4o
[ 7 ,"L'(,'{ )
Further, (as z 2 0, 100 - x -y 20) x + y < 100 1A | o T
, » pdl
(iv) Drawing the line 2x +y=01in the figure, 1M Any line. -
; W (el Ak Costs at (30,20),
the least cost is attained when x = 30, y = 20. 140 160
(80920)’("3—" T)
¢ x =30, y=20, z =50 1A
are 480, 580 and
: 546.7 (Any point)
8

o 29 RESTRICTED &SR3
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