25

Answer key s 4 . C‘p&l; J

1a 11x-6
(x-2)°
ib =2, y=-4
1c -1 1
x-3 3—x
1d x=-12
le x< ~-1—
7
1f 1
X=—=
7
2ai 540m
2aii | 381m
2b 236.6°
3a 6
8
3bi
3bii om the sales of men’s and womens’
3ci (1 15 202.5 51 .5)
3cii 1
(1 15 202.5 51 .5) 1] = (369)
1
4a b=4.75
4d —24<x,£-22, x,=0, 22<x,<2.4
4e | A=3, B=16
Sai 603 cm®
Saii | 17.0cm?®
5bi | 7.33cm’
Sbii | 82
6ai LADE =90°+ LADG
LCDG=90°+ZADG
L LADE=/ZCDG
6aii AD = CD (sides of square ABCD)
ZADE = ZCDG [from 6(a)(i)]
DE = DG (sides of square DEFG)
. AADE = ACDG (SAS)
6bi | ZADE =26° (/s in same segment)
6bii | 51°
6biii | 103°
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26
7a 48.1°
7b 14.7 cm
8a a=3
8bi 0.949 kg

8bii | The mid-values of the masses are used instead as the exact masses were not known.

8c | The masses of durians from shop B are heavier (or have higher mass) than shop 4
because the mean mass of durians from shop B (4.4kg) is greater than shop 4 (3.5kg).

The masses of durians from shop B have a greater spread than shop 4 because the
standard deviation of the masses of durians from shop B (1.2kg) is greater than shop 4
(0.949%kpg).

9ai 3
10

9aii | 10.4 units

9bi | —2a
9bii | a-b
9d

b’ﬁ:-;-(sma)

BE=%(5b+a)

Since DF = kﬁ, DF is parallel to DE and D is a cormmon point, hence D, E, and F
lie on the same straight line.

%e 4
9
10ai 1
2
10aii ior0.04n
25
10bi | 1
4
10bii 1
4
10biii | 7
16

11a | 363 miles

11b 6 hrs 10 mins

11c | Recommend Bus
Advantage: Lower cost by bus ($71.52) than train ($136)
Disadvantage: Longer travelling time by bus (7 hours 40 min) than train (6 hours 10 min)

OR

Recommend Train
Advantage: Shorter travelling time by train (6 hours 10 min) than bus (7 hours 40 min)
Disadvantage: Higher cost by train ($136) than bus ($71.52)
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BP-~607

2022 See 4ESNUNA(DOS)
EM PRELIM P1
Marking Scheme with Marker’s Report

[35 (7 _4
27 81 ) 9

P Different scales used for the vertical axes.
3z | Diagram 2
3b | Height of cylindrical part of the container / Depth of
water when the cylindrical part of the container is fully
filled up

da | 44702 =—(x = Tx-4)

=—|x*~ ?x-{-(*—,}—?f “(ﬁf —--4—!
¥,

- - - wd

34

| Maxval _-=-‘§
10+n
16+n
Wsn v
16+2n 16
160 +16n = 144 +18»
216
n=4

h
£

2A]
&

‘el woanb bes = 33
6 | 2400 =360 - M (2 ata'welnd
= jA§e
ZBOC = 28084
=907 {tan Laowd alt. 25, QT AB)
L4008 =144> 90
= 34@
7 3—23;=.5__.x+5
4 7
-3y _42-x-3
4 7
21-14x=148-4x
10x=-127

x=-127

h
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BP-608

g
8b 1,9, 25,49, 81
8c 0
9a | x=15,y=19,z=23
9b dn+T7or 11+4(n-1)
10a 2y~ = Z(x”)—z
-2
1000
=—1— or 0.02 oe
500
10b 1
gm*F m* _2m n’
ns )  n on?t om™?
=2m5n5
11a |7
11b y=~9-4x
y?=9-4x
4x=9-y°
2 2 _
5= o =22 o x=(_3j_&(3__yl
12 _ 360 _16
10
q=§=18
r=36+18=54
13a | smallestx =27
corresponding y =15
13b | y=50-(26+13)
=11
14a 5532
Total in US$ = 5000 1+———)
100
= 5253.125
2
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BP-609

US$5253.13
14b | In Jan 2020, US$5000 = 1.3453 x 5000
= S5$6726.50
In Jan 2022, US$5253.125 = 5253.125 + 0.7415
= S$7084.46
Mr Lim made a gain
15a V36 cm:/9 km
6cm :3km
6cm: 300000cm
1:50000
n = 50000
15b 1.64 km =164000 cm
164000
Len froad =
ength o 50000
=328 cm
16a | (2¢-3)’-4a(a—4)
=4g*—~12a+9—-4a*+ 16a
=4q+9
16b | 14x* —7xy+3ay —6ax
=T7x(2x - y)+3a(y-2x)
=T7x(2x-y)-3a(2x~y)
=(7x-3a)(2x-y)
or any equivalent form
172 | 1188=22x3’x11
17b m=2x11?
=242
17c¢ | 360=2°x3*x5
HCF of 360 and 1188 = 2° x 3
=36
18ai ZECD =176° —-34°
=42°
ZEBA=/DCA
(Corresponding Angles, BE//CD)
Or ZBED = ZECD , Altemate Angles, BE//CD
18aii | LZEDC =180° —34° - 76°
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70°

Angle sum of triangle

BP-610

18b

EC is the longest side because it is opposite the largest
interior angle.

ZEDC =70°
ZCED = 68°
ZECD =42°

Or
EC _DC ED
sin ZEDC sinZDEC sin ZECD
EC DC  ED

sin70° sin68° sin42°
Since

sin 70° > sin 68° > sin42°
EC>DC>ED

19

80

C= ——————
tan 50.6°
=65.71274

50

M™¢s71274 D

50 o
——— = tan X
65.71274
o -1 50
x°=tan” —————
65.71274
=37.267°
=37.3°( 1d.p)
4
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BP-611

20a

VX?= OX*+ VO* (Pythagoras’ Theorem)
VX= 3.5 +8

VX= 7625 or8.7321 (5s.f)

Total surface area of the pyramid =

4(—;—x7x\/76.25)+72

=171.2497444

=171 cm? ( correct to 3 s.f)

20b

Vol. of the Pyramid = %x 7% x8
= 1302 om?

Vol. of 1 sphere = %x nx(0.2)°

4 32
= —7ncm” or —7mm
375 3

Maximum number of spheres

=3899.29 (5s.f)
= 3899 ( round down)

21i

$2.70

21ii

IQR = $3.70-$2.00
$1.70

21iii

Acceptable Answers
School B, since the median of donations of School B
($3.00) is higher the median of donations of School A

($2.70).

School B has a lower interquartile range of ($1.30)
compared to School A ($1.70), donations are more

consistent/less widespread with the greater donations
than School A.

School B has a higher upper quartile ($4) than School A
($3.60), 50 25% of students in School B donated $4 of

more compared to less than 25% of students in School A.

5
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BP-612

22ai

DC=3a

22aii

Dd=DC+CA
=3a+2CM
=3a+4b

22aii

I

DX =—DA
5

1
=—(3a+4b
5( )

22b

BX =BD+DX

=a+—;—(3a+4b)

=a+§a+ﬁb
5 5

=§a+ib
5 5

4
=—(2a+b
5( )

BX = %(Za +b) (Shown)

22¢

BM =BC+CM
=4a+2b
=2(2a+b)

22di

4
px 13@a® 3

BM  |2(2a+b)| 5

22dii

1
areaof ABX _ 5 BX*Lh gy

area of AAMX %xMXx Ln MX

2

3

22iii

area of AABX  area of AABX area of AABM =—2-x 1

area of AABC " area of AABM 8 arca of AABC 5 2

1

5
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BP-613

2022 Sec 4ESN/4NA(OOS)
EM Prelim P2
Marking Scheme with Marker’s Report

9x-2

+

X —4x+4 x-2

_ 9x- 22 . 2 --- factorization of denominator
(x-2)" x-2

- 9%~ 22 + 2(x— 22) - correct denom. & numerator
x-2y (x-2)

_1Ix-6
(x-2)

1b | Any method to solve either substitution or elimination

=2, y=—-4 --Aleach

e Bx+2)(3x-2) o 1
Bx+2)(x-3) (2-3x)

_=Gx+2)2-3x) 1
C Bx+2)(x-3)  (2-3x%)

ld (23 )1—2x = (25 )S—x
Comparing indices:-
31-2x)=5(3-x)

3-6x=15-5x
x=-12
le 1—5+2x<3x+l ; 2x+~l—S-—x+——
2 2 2 5
lx<4l ; -lxs—l—
2 2 10 10
x<9 ; x<——
xs—l
7
1f 1
X=—=
7
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QS =+/420% + 340 =+/292000
= 540.37
~540m

BP-614

2aii

ZRSQ =tan™ 420
340

=51.009°
ZOSP =360°—-21.009°—280° (s at a point)
=28.991°

2
PO = \/ 750% + (J292000) —2(750)(;[292000) cos 28.991

=381.571
=381m

2b

sin ZPQS _ sin28.991° N\
750 381.46

or

/PQS =172.35(acute) @

> Find using
Cosine rule
obtuse ZPQS =180°-72.35°
=107.65°

R LS P LR

S
Z/ROS =180°-90°—51.009° (£ sum of A)

=38.991°
Bearing required =128.991° +107.65°

=236.6°

3a

(6
8
10

3bi

64
190

3bii

The elements represent the § i from

the sales of men’s and wome

3ci

(115 202.5 515)

3cii

(115 202.5 51.5)

or (10 11.5)(276} =

Total amount received = $369

= (369)

(369)
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Tb=475

BP-615

All points plotted correctly
Correct Labelled Axis & Scale

Smooth curve drawn with curve ruler passing through all
points

4c

Ruled straight line through (0,1)

Must show gradient = %

4d

~24<x<-22, x,=0, 22<x,524

4e

A=3, B=16

3
lx+1=ic——x+1
3 4

4x+12=3x"-12x+12
3x’ =16x

Sai

Vol of solid P =-§><7rx123

=1152n
=3619.114737 cn®

Vol of solid Q =3619.114737 + 6
~ 603 cm®

Saii

Slant height of cone = /2 cm

Total Curved surface area of solid R
= (exIx~2)+ (2xx1x2)
=17.0 cm?

5bi

Vol of solid R
=(§xnxlle)+(nx12 x2)

=7.33038 cm’®
=7.33 cm®

Sbii

Number of complete solid R that can be obtained

= 82 (nearest whole number)

6ai

LADE =90°+ ZADG
ZCDG =90°+ LADG
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BP-616

6aii

AD = CD (sides of square ABCD)
ZADE = ZCDG [from 6(a)(i)]
DE = DG (sides of square DEFG)

.. AADE = ACDG (SAS)

6bi

ZADE =26° (/s in same segment)

6bii

ZAED =180-78 (adj. Zs on a st. line)
=102°

ZACD =180-102 (s in opp. segments)
=78°

ZLCDA= l@_z__’m_ (base £ of isos. triangle)

=351°

6biii

/CAE =180—-26-51 (angles in opp. segments)
= 103°

Ta

48.1°

7b

Arc length, PR = 6(0.84)
= 5.04 cm

Answers may vary slightly due
2

0Q" =6 +6.7° to students using either Trigo
00=6>+6.7 Ratios, Pythagoras’ Theorem

—~8.9939 or Cosine Rule to find OQ.

RO =8.9939-6
=2.9939

Perimeter
=5.04+2.9939+6.7
=147 cm

8a

Ix1.5+ax2.5+8x3.5+7x4.5

17+a
2.5a4+62.5=59.5+3.5a

a=3

=35

8bi

0.949 kg
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BP-617

8bii | The mid-values of the masses are used instead as the
exact masses were not known. Masses were given in
range. (adjusted answer key)

8c The masses of durians from shop B are heavier (or have

higher mass) than shop 4 because the mean mass of
durians from shop B (4.4kg) is greater than shop A4
(3.5kg).
The masses of durians from shop B have a greater
spread than shop 4 because the standard deviation of the
masses of durians from shop B (1.2kg) is greater than
shop 4 (0.949kg).
Or
The masses of durians from shop B are less consistent
than shop 4 because the standard deviation of the masses
of durians from shop B (1.2kg) is greater than shop 4
(0.94%kg).

9ai 4D
=0D-04
(-4 (-7
5) (-5
(3
“\10

9aii IEI
=+/3* +10
=10.4 units

9bi | -2a

9bii | a-b
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DE =DB+BE Also accepted:
1
:2b+'3—(a_b) ﬁ:m’-‘l—ﬁ
11 2
=2b+-a-=b or =b+a+—(b-a
373 30
Spila —l(5b+a) (shown)
303 3

= %(Sb +a) (shown)

BP-618

94 | DF =DO+OF
=b+la
5
1
= g(Sb +a) Must show same vector as 9c
DE = %(Sb +a)
Or = -S—(b +la)
3 5
-2DF
3
Since DF =kDE , DF is parallel to DE and D is a
common poeint, hence D, E, and F lie on the same
straight line.
9e
9
10ai l
2
0ail | 7 0.04n
25
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BP-619

2 4 25 P(Red) = P(Yellow-Blue)
1 = 1 =
= e e e (W) et —
4 25 4 25
— M (shom) — ﬂ’i (Shown)
100 100
10bi 1 1 1
JRNEY RN,
2 2 4
10bii 1 1 1 1
X | X
2 4 4 2
_1
4

P(at least 1 dart hit yellow area)
= 1- P(both darts not hitting yellow area)

)

7

16

11a

1.6093 km — 1 mile

l1km —» —1—— miles
1.6093

584.6 km — 363 miles

11b

Time taken for train journey

_ 584.6

948

=37y
6

=6 hrs 10 mins
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Tie

By Train

Both Glen and Jane can depart only at 09 27 from
Berlin in order to veach Munich latest by dpm.

Cost of train ride
=68x2
=$136

By Bus

Both Glen and Jape have to take the bus via Bayreuth
from Berlin in order to reach Munich latest by 4pm.

Duration of bus ride = 7 hrs 40 mins
Distance covered by bus in miles
=-’?‘—2-x 45

3 .
=343 miles x 1.6093
=5552085 km

Costofbusride

=[8+(3552085x0.05)x2

=$71.52

Recormmend Bus

Advantage: Loweresst by bus (371.52 ) than fain
(3136)

| Disadvantage: Longer trav refling tiume by bus {Thours-

40 fnis) thay trada {6 hemss 10 m}
OR
Recommend Tran

Advantage: Stiorter trpvelling me by Wain {6 honrs 10
min) than bus {7 howrs 4&@:&;

Disadvantage: Higher gost by train {$136) than bus

(371.52)
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