EM P2 Marking Scheme 1

Answer all the questions.

i R L 3]

3

1 (a) Solve the inequality 1— =

2x 1 x+1

- >__

6 3(2x D, 2(x+l) 6x

6 n dugxégmndtm
6— 3(2x NS 2(x 60
6— 6x+% M1 for cqr lu\%ﬁs on

or LOI'I dl’l‘\\\ cr

tem@;&‘ ¥. (3]

M1 for correct

éﬁ 4x+(4-3y)=0 Cross
SO ru G s
_(_4)_,_\/ (~4)% — 4(1)(4 — 3y)) multiplication
M1 for correct
substitution

x2—4x+4—

mull@%on = 2(1)
(x-2)>=3y

Neor _4£./43y)

x=2=%\3y | Ndctorisation
x=2+.3y Al forcorrect Al for correct
\/_y answer =23y answer
. 4 .. .
() Solve the equation — =D , giving your answers to 2 decimal
3Ix*—=x-2 3x+2 1-x
places. [5]
1 _ 4x 5 2
3x*-x-2 3x+2 1-x
1 _ 4x 2

M1 for correct factorization and change of sign

Gx+2)(x-1) 3x+2 x-1
1=4x(x—1)-2Bx+2) M1 for removal of denominator

1=4x* -4x—6x—-4
4x2 =10x-5=0 M1 for correct equation

= —(-10)+ \/(_10)- —4(4)(=5) M1 for correct substitution of values
2(4) into equation

x=2.93 or —0.427 Al for correct answer
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2 John took up a job offer in Japan. His annual salary package at that time was
5500 000 Yen for his one-year contract.

The exchange rate between Singapore dollars and Japang @ at that time was

S$1=282.6 Yen.

(a) Calculate his average monthly salary in Sin

Give your answer correct to the nearey : [2]

%‘b
A1 for co u.kgn ver
O(\
t, his{cothpany @QQed to extend his contract by another
entitled Jym to a pay rise of 3.5% based on his past
ity if he completes his entire contract.

eShis engébontract, calculate his revised annual salary package

>

Aan:Psalary package = 5500000x1.035+200000 M1 for correct working
=5892500 Yen Al for correct answer

Based on the exchange rate between Singapore dollars and Japanese Yen at that time, John
realised that his new average monthly salary in Singapore dollars was S$5 191.

(¢) Calculate the exchange rate between Singapore dollars and Japanese Yen at that time.
Give your answer to one decimal place. [2]

Let the exchange rate for S$1 be x Yen

5191=5892500_:_12 ‘ |
x M1 for correct working
5892500 — 62292
X
x =94.594
=94.6 Al for correct answer
- S$1:94.6 Yen
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(d) Calculate the percentage decrease in the value of Yen against the Singapore dollar. [3]

On 1* January 2021
$1=282.6 Yen
1 Yen=$0.012107

On 1% June 2022

$1=94.6 Yen
1 Yen=$0.010571

Percentag - : 100%-M1 for correct working
. 7 \*
12.7% Q OQ Al for correct answer
QQ
or Q \(o’b'

Pas®
entage ch = (—'Sgﬁﬁx 100% M2 for correct working

A1l for correct answer
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3 The diagram below shows a rescue tower at point P and a jetty at point O along the
shore of a bay on a level ground. A lighthouse is on top of a hill at point R. Rescue
tower P is 3 km along a straight shoreline at a bearing of om jetty Q.
Lighthouse R is 4.8 km southeast of Jetty Q.

N

ow tha eene Wue tower P and lighthouse R is approximately 4.96

algf.
% @4 8% —2(3)(4.8) cos 75°

@Q \/7 +4.8> —2(3)(4.8) cos 75° M1 for correct substitution

=+/24.5861

=4.9584
~4.96 km A1l for correct answer

M1 for correct angle
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(b) The angle of depression from the top of the hill at R to the jetty Q is 1.2°.
The angle of depression from the top of the lighthouse at R to the jetty Q is 2.1°.
Calculate the height of the lighthouse, in metres, 8t to the nearest one decimal
place. [3]

Let height of hill be A m.
Let height of lighthouse be L m. ///
. @
%n 00.5456
75.46 N
Al for correct answer

M1 1(&%10111 of hill
E o R cap31zed at point X, which is nearest to rescue tower P.

1<?01 correct equation for
b at atched immediately from P, travelling at 55 km/h.
Calc @

Express ym\@

fb.QuUht of lighthouse
o
1t will take to reach the capsized boat.
wer in terms of minutes and seconds. [3]

Let distance travelled be d
Let time taken be 7

sin75° = 4
3

d =2.8978 km
2.8978
© 55
2.8978

55
=0.05269 hour M1 for correct for correct time

M1 for correct distance

=3 minutes 10 seconds A1 for correct time in mins and secs

(d) How far away was the boat from lighthouse R when it capsized? [2]
cos75° = —Q3—X

OX =3c0s75° M1 for correct distance for OX
Distance from R =4.8—3cos75°

=4.0235

=4.02 km (3sf) Al for correct answer
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3

4  Complete the table of values for y =4— f—o -=.
X
x 0.5 1 1.5 2
y | -2.03 0.9 1.78 2.1 2,
/ (1]
2
(a) On the grid, draw the graph of y = 4%
" /
?e
i 4N
A |
7
(| N
- ]
L1
~ - RRE a =d=e—
| v 1! B c
- | v V| .. R
- L 4 =
- '} -
] N
LY N .
2 = - \\ N
A N b
L N\
V | ” :
[ : 1 J E X
/
| u
| >/
I
1 mark for all points marked correctly
1 mark for smooth and labelled curve 1
(2]
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(b) By drawing a tangent, find the gradient at the point when x=4. [2]

acceptable range for gradient =—-0.58 to —0.64
1 mark for correct tangent drawn
I mark for correct gradient

(¢) Use your graph to find
(i) the x—coordinate of th

4 .
tl‘a@ﬁ lentis 1, [2]

ﬁm;@
o8

ind labcc;%\\%

—QIQ(%@QQ
>
& «*\$v

@
a@. N

L* ofgegthe range of 0.5 < x < 6 for which x* +5x* —=60x+30=0[3]
N
Qh 5x75%80x +30 =0

3\?%2 _60x 30
I%(? 10 -
x3

+
x 10x 10x
5x* 60x 30
+ - +

=0
10x 10x 10x 10x
2
x—+lx—6+—=
10: 2 x
1 ¥ B
—x— T e —— —
2 10 x
2

LI
2 10 x

1 ’ ;
Draw y = Ex -2 1 mark for correct equation

I mark for correct line drawn and
x=0.5t00.60r5.25t05.35 labelled

Imark for 2 correct points
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5  The points 4 and B are (—4,2) and (2,5) respectively.

(a) Find the length of the line segment 4B. [2]
Length of AB = \/ 5- 2)2 +(2- (—4))2 Q1 correct working
\/ (3)* +(6)*
45 units or 6.71 uni ‘ect ans\;’\cr
Q’b
Q (2]

'&
(b) Find the equation of the line 4B. " &S
%6
1 corre \1)*\%?
‘b
. ‘* Al for correct answer
(c) is a 01 o pro such that P is equidistant from the two axes.
mati (2]

,b_&nce P(x, x),
9
N\ = l x+4 M1 for correct working
x=8
- P(8,8) A1 for correct answer

(d) Given that Cis (2,-4) and length of 4B and CD are equal, find the two possible

coordinates of D if it lies on the vertical line passing through 4. [2]
D(x,y)= (2—6,—4—3)
o (_4, _4) B1 for correct answer
D,(x,y)= (2—6,—4+3)
=(-4,-7) B1 for correct answer
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(e) A trapezium ABCE, with AE parallel to BC, has an area of 81 units®. Find the
coordinates of E. [2]

%(AE + BC)(6) =81 M1 for g vorking

%(AE+9)(6) =81

AE =18 units /‘/&

¢ N
S E(-4, )"" l QQQJ
©
é Qo&
Q \&Q
\ Qo
*

¢ o
6‘5 Q%

\s\

Qé
o
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10

N

25 1°0¢§g1e BCD =97° and angle EDX = 50°.

N
gl %tate Qeason clearly.
.Tb . b@
Z =£3°% %@gle at the centre twice angle on the circumference)
= 6@0’(\ B1 for correct answer
)

(b) Find angle X4E.
Give a reason for each step of your working.

ZLOAE = lgoz_i (isosceles triangle)

=57°
£XA0 =90° (radius L tangent) o
/ XAE =90°—57° Al for correct answer

=33°

M1 for correct angle

Alternatively,

ZLXAE =33° (angle in alternate segment) A Foi Gorrect Bnster

with correct reason
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11

(¢) Explain why B4 is parallel to CX.

Give a reason for each step of your working. [2]
Answer
Method 1
ZCDA=180°-33°-50° (£g/0p"a §
=97°
ZCBA=180°-97° ( it g Ml 1'01',{011‘&1
X4 / ang
= g "Igégb
Since ZXCB + ZCBA = £s) %66
Al for showing
is lé X (\\\\ correct proof
Method
= 18 A of cyclic quad) M1 for correct
angle
ince ° + 83° As)
o @
18 4 Al for showing
‘S parallel to CX correct proof
\b
6“‘
(d) Hence, o&é%rmse, find angle AXD. State the reasons clearly. [3]
ZDAB =180°-97° (s in opposite segments)
=83°
4£DAO =83°-51°
=370 M1 for correct angle
£XAD =90°-32°
=58° M1 for correct angle
ZAXD =180°-58°—-83° (sum of angles in a triangle)
o Al for correct answer
=39
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12

7  The first four terms in a sequence of numbers, 7}, T, , T,

T,=3"-3
L=3"-7
r=3" —12//
s /
7 ey
(a) Write down an expressi evafuate it. Q

L =327
=4782942

#essm ﬁeferms of n, for the n'™ term, T, of the sequence.

T =3" g@&\) M1 for either getting 3*" or (4n—1) correct

=3 \4n+1

Al for correct expression

(¢) Find, and simplify, an expression, in terms of n, for 7, =T, .

n+l n*

T.,-T = g2n+l) _ 4(n+ 1) i o (32" —4n+ 1) M1 for correct substitution

=3*(3"")-4n-4+1-3" +4n-1
=8(3")-4

Al for correct expression
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13

(d) Hence explain why the difference between the two consecutive terms is always
divisible by 4.

(1]
T;I-H —T;l =8(32")_4

=4[2(3*")-1]

Since 7,,, -7, is a multiple of 4, it is

Crescent Girls’ School 2022 Prelim S4 Math P2 [Turn Over

159



14

8 (a) Inthe diagram, ORS is a triangle where Q is a point on OR.
P and T are points on OS.

00 =3a, OP =2b, TQ =3a—4b, TR =9a—4

T is the midpoint of PS.

[1]
O
— (%)
*@b 60 B1 for correct answer
?, &
S
@ OR 3% [2]

N\

OR =0T+ 1R
—3a+4b+9a—4p Ml for correct working

=6a B1 for correct answer

Gii) SR . 2]

PT = PO+0T

=3a-2b-3a+4b
M1 for correct working
=2b -
SR =SO+OR
=9a—-6b
=3(3a—2b) Al for correct answer
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15

(iv) Show that triangles OPQ and OSR are similar.

Give a reason for each statement you make. [2]
—> e
SR =3PQ .
.. SR is parallel to PQ porking
AOPQ =ZOSR (corresponding
' N
Q"b
ct 6@\ fer
gle OgQQo the area of triangle 7SR. [2]
‘\'b'
M1 for any correct ratio of areas
- ratiois1:3 Al for correct answer
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16

(i) The coordinates of R are (—3,2). Find -/ ates of P. [2]
Method 1 Methy
o A
oi=( ) i @

g
oo &
L j_ orP @ for correct working
PR = PO+ QR 20

O

Coordinates of P = (_1, 3) Al for correct answer

(i) Given that RS is parallel to P_Q., find the value of £. [2]
3. 7.5
2k M1 for correct working
k==5

Al for correct answer
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9

Cumulative Frequency

17

(a) The cumulative graph shows the time (in minutes) spent by 200 visitors at an
exhibition.
1T I
1
! 11
200 : = 2 = I : A
i & N “
150 ; >
] /
o / i
R
i q 1 3
100 —HH .
e i S
50 ‘
| v
ER l E
— | ‘ 1
0 2 % 40 60 80 100 120
N Time (Minutes)
Use the graph to estimate
(i) the median time, [1]
59 minutes B1 for correct answer
(ii) the interquartile range, [2]
Interquartile range = 72 —47 M1 for correct working
=25 mins Al for correct answer
(iii) the value of 7 if 45% of the visitors spent more than 7" minutes at the
exhibition. (2]
. . 55
No. of visitors who spent 7" mins or less = mx 200
=110 M1 for correct working
r=62 Al for correct answer
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18

(b) The organiser of the exhibition set up two boxes at the lucky draw booth.
All the balls in the boxes are identical except coloug
Box A4 contains 15 coloured balls of which 8 are ye
are blue.
Box B contains 8 yellow and 4 red balls.
Visitors first draw a ball randomly from Box#,a
then drawn from Box B. Below is the tablC 4

)  phige X \\\ [2]
’Y x.lﬁéx_s_..*_ﬁ_xg
I5A8Y 15 13 15 13 M1 for correct working
<
&

@ Al for correct answer

5 are red and remaining balls

(i) a con@‘ﬁon prize. 2]
\o 3
P(consolation) =1-— . .
65 M1 for correct working
= 2 Al for correct answer
65

(iii) The organiser wants most of the visitors to win the consolation prize. Do you

agree with the current setup? Explain. [2]

P(consolation) < P(X,Y or Z)

The setup is wrong as more people will win one of the top prizes instead of
consolation prizes. M1 for correct comparison of probability

Al for any acceptable conclusion
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19

10  Stephen came across beautiful concrete garden ornaments during his overseas trip recently.

He decided to make his own concrete ornaments based on the dimensions below.
The base diameter of a solid cone is 30 cm.

(a) [The curved surface f the enti\e olid cone is 12.25 times of the curved surface
ea of thesmall at is rérpoved.
t of th ai

t th ning part of the cone is 37.5 cm. [2]

(%)
{ O
t t Qwe remaining part of the cone be 4 cm.
W
c surfagd area of big cone

~ =12.25
Curved {u}@ée area of small cone

2
(“15) =12.25 (M1)
15

h+15
15
h+15=52.5

h=317.5 (A1)

3.3
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20

(b) Show that the volume of the concrete ornament is 19 200 cm?, correct to the nearest 3
significant figures. [2]

B 15
15 15+37.5
2
7
©
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21

Through his research, he found the following information.

- 1 m? of concrete weight around 2.4 metric to 0 kg)
- Typically, 1 m® of concrete is made up of abut 330 kg cement, 700 kg sand,
1 200 kg aggregate* and about 150 litres
The mass and cost (without 7% GST) per packet ni le below.
Materials are sold in the following quantities only”
Item Mass (kg) per pack ige wi Y% GST per packet
Cement 40 N
5 e 7.880°~
Sand 4 ®6
Aggregate %) 0.$16.80
o
(Pyice without 7% GST
,\o il $1.20

* Aggregates are ¢
** 1 litre

our of the concrete ornaments showed. He has a budget of
% here is no other cost incurred, comment if he can

ow 6@2;:1%1 workings. [6]

Voltfie n&n\\ent—wlsol 191501—00191501m3
1000000

1 mark for correct

Volume Kﬁ}%maments =0.0191501 x4 =0.0766004 m* )
amount of concrete

Concrete Sand Aggregate
1 mark for correct
Mass 0.0766004x350 | 0.0766004 x 700 0.0766004 x1200 masses
=26.81kg =53.62 kg =91.92 kg
I mark for correct
Number of | 1 pack of 50 k y . packets
;?ck:so PAKOL0RE | V92 _qaaps | Dy
4 4.5 1 mark for
=14 packets =21 packets correct
calculation with
Cost with $7.80%x1.07 $5.86x14x1.07 $16.80x21x1.07 G

GST =$8.35 = $87.78 =$377.50

1 mark for correct

Total cost = $8.35+$87.78+$377.50+($1.20x1.07)
cost

=$474.91
1 mark for correct

Since $474.91 <$500, he can achieve his plan.
conclusion
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22

Alternative answer

19200
X

1000000
=184.32 kg

Amount of cement needed = ﬁ— x184.32
2400

Amount of concrete needed = 4 x 2400

1 out pf mark% G(Ol correct

a D out off ﬁ\ﬁks for all correct

items
QQ
Q \"9’0
oAH 7.8 $5 86 N x$16 80) + ($1.20)] % 1.07
=[$ 0 2 80+$1.20]x1.07 | mark for correct quantity
needed
@+ 1 mark for correct cost

\66
N
Since SQZ}@I < $500, he can achieve his plan. 1 mark for correct final
answer

End Of Paper
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