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1 {a) The table shows the resident population of Singapore in three years.

= = amanw

e B ] i

Year " 2000 2010 2020
Resident population 3273363 5711721 4044210

——

(i) Write the 2010 resident population in standard forin, correct to three significant figures.

&
dnswer 31X VO 17

(if) Calculate the percentage increase in the resident population from 2000 to 2020.

4044210 — 3713363 100/ = 23.5%
3213363 ' '

llllllllllllllllllllllllllllllllllllllllllllll

(i) In 2000, 18.7% of the total population of Singapore was non-resident.

Calculate the fotal population of Singapore in 2000.

81-3°/, = 32133363

o/ = 32%3363 = 4026 216 - #53
007, T 4026 23}

(b) Population density is defined as the number of people per square kilometre.

In 2020, the population density of Singapore was 7810 people per square kilometre.
in 2020, the total population of Singapore was 5.69 million.

Calculate the area of Singapore.

5 690 000 _ 39.55
1810

= 329 km.
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{¢) The diameter of a red blood cell is 7.8x 10 %m,
In a scale drawing, the diametier of 2 vad blood ¢2ll is 3.92m.

{i) F¥ind the scale used for the drawing,
Give your answer in the form » ¢ 1.
3-Tcm represents .8 x 1076 m

divide both 0-039 m represents .8 X 106
sides by C 5000 : 1
+.8 X 10”6

ARSwer 50003 12

(11} Dirawn to the saimne scale as e red blood cell, the diameter of a blood plaigict is 8§ .

Find the actua! diameter of the blood platelet.
Give your answer in millimetres in standard form.

. -3
=16 X110 * mm. ANSWEF  arviansd J leo .............. run |1
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2

(@) Solve 6—Tx=35{1—2%).

e—-1tx =5 -10%

J% = ~I

= =1
T

-
Answer x = Q 21

() Solvethe inequality 5—y > 7,

5-% 7Y

y £ -2
Answer 3(‘1 ............... [1]
| -1, @
() S L v
(i} Findcwheng=2andbh=4.
. 2
c=4 7 3-1

= ﬁ- ol
) 9
=T —1 Answer c=T ..................... [1]

(if) Rearrange the formula to make a the subject.
£ = a

CTb T T-a
be — 1 _ a
b 3—-a

(beg —D(3-a) = ab
ibc - abc -3 +ta =ab
a — ab— abc = 3-3bC
a(l=b-bec)= 3(1-bc)
4 = 3(1=bc)
(I—b—b4cC) 3 (1-bc)
C(l—=b—bcC)

v |29

Answer a= ...
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(d) Solve the equation Zxx— pe= Z*?-E -

Give your solutions correct to two decimai places.

x(4-%) — 6(2x-1) _ ,
(22—1) (4 - x)

4x—x*—122+6 = 3(2x-1)(4-2)
Xx*-8x + 6 = 3(-2x*+9x —4)
5x* —-35% +18=0

_(-35) + N -35)°- 4(5)(U8)

x:
- 2(5)
= 351 A 865
10
= 0-56 or 6-44

savprprpasppdabeankbeg AL Ssdnaddvidvvmpaadbend
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The diagram shows a solid hemisphere and a solid cyiinder.
The hemisphere has radius 3y cm.
The cylinder has radius 2y cm and height zcm.

(2) Show that the total surface area of the hemisphere is 277y em”.
curved surfdce ared
of sphere = 4qr?

Answer

1‘r(3y)’L t+ 2m(3y)
=qmy® + 18wy’
Z:HT)(2 cm’

Curved surface area |
of hemisphere = 2Tr* |

[2]

(b) The total surface area of the cylinder is equal to the total surface area of the hemisphere.

2m(2y)” + 2W(zph = 2#Ty”
8y* + 4hy = 2%y’
4hy = 19y*

= 19

h = 2¥

I : ‘i'."!.'i
WAk BRI AW E e I A0 kA e PR EIR R : i
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(¢) The volume of the hemisphere is 500cm”.

Calculate the volume of the cylinder.

%’H(sy)3 = 500
|6’1Ty3 = 500
=V
= 2:-06%8 ¢m
+ h= 12 (206%8)
= 9.8221 cm

Vol- of oylindel‘ - Iﬁ(zy)zh
= 4my*h
= 4m(2:06%8)*(9-8222)

= 52%. 1%
= 528 ¢m°®
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o

4 {a) Compiete the table of values for v= %j +3%—1.
X

Values are given to one decimal place where appropriate.

When X = -3 , 3:‘(3_3)1 1'3("3) ___l = -0

x 03 | 2| 1} 0es] 05 | 1 1.5 2 3
y |-9.8| 65| 2 | 55 | 85 | 4 | 44 | 55 | 82
11}
(b} On the grid opposite, draw the graphhof p = -i-?'i +3x—1 for—-3<€x<3. i3]
X
(¢} (1) Onthesame grid, draw the graph of 2y—35x=7 for—-3<x<3.
12]

(if) Write down the x-coordinates of the points where the line intersects the curve.

(1i) These values of x are solutions of the equation 4+ Ax>+B =0,

Find the value of 4 and the value of B.

Sub 3-‘-%: T3X-| into 2y -52=%°
1 (5 rox-() -5 8
L tex-2-5x-1=0

4 +x-9 =0
-xz
3 p . -9
x R q X + 4' o O ANSWET A ™ iriiiriivierorinetsesersesesiastnsreanaes
. AP

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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A, B, C and D are points on the circle, centre O,

EB is a tangent to the circle at B and OF is a straight line that passes through point C.
Angle OFB = 36° and angle OCD = 43°,

() Find angle BAD.
Give reasons for each step of your working.

/ 0BE = 90° ( tan _b_ radius)
+ / BOE =180°-90°- 36° ( sum of A )

= 54°
/ 0GB = 180°=54" (0p=10C, base Ls of isos: )
= 63“
L BAD = IBO‘I - (630"’ +3u) ( LS in OPP segmenf) .
= 74° Answer Angle BAD = ........ 44 .......... (41

THE ANNEXE PROJECT

EDLCAN Okl CENTRE

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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(b} The radius of the circle is 8cm.

Calculate the perimeter of the shaded shape.

Length of major arc BADC = 360°-54° v 271(8)

360°
= 42.%¥26 cm.
tan 36° = ’Q’"BE'
BE = +ﬂan36° = 11-0Il em-
sin 36° = —g—E*

P =42-326 + 11-0Il + 5 -6
=393 cm ARG . iessiasiiia 56]3 ............ .cm [4]

THE ANNEXE PROJECT

EFUCATROMAL CENTRE

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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6 {a) n= (mi) and g =(_%)‘

-
Xis the point (7, 3) and ¥ is the point (3, 4).
XY = mp+nag, wheie m and » are constants.

Find the value of m and the value of z.
x =(4)-() = ()
(1) = m(3) + ()

Sub @) into @):

bm —3(z2m-2) = |

-MmT6 =1

m =95
n-Z(S) ~2 Answer M= .corecrens 5 ........ R —
-8 W

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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{(b) A isthe point (4, 6), B is the pomt (—5, —3) and C is the point (8, —4).
D is the pomt (-1, y) which lies on the line AB.

(i) Find the value of y. _ﬂ% = |
gradag = grad- Ap y-6 =-5
-3~ 6 - Y - b I
-5 — 4 - — 4 ABWEE P2 uulsisuuiansiissmenis [1]

Gi) Find the length of the tine DC.

Lenjfh DC = \’ (8+1)% + (-4-1)>
= A 81 +25
= 10-3

(iii) C is the point on the line AE such that AC : AE =2 : 3.

Find the equation of the line BE.

10 units
41ua+|on of line BE:
y-(9)= 5 = (x~-10)
ytq = E X+ 4
By similar A\s y="5x -5

x - wordinates of E = 8+2 =10
y - wordinates of E = -

E (IO ;-1)

3mdien+ of BE = rg— T

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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7 {(a) The students and teachers at a school record the time it took them to travel to school.
The box-and-whisker plots show the distributions of the resulis.
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(i) There are 18 teachers who took more than 50 minutes to travel to school,

Work out the number of teachers in the school.

Upper Quartile for teachers = 18 (Top 25%)

Hence total no- of +ead|er5 ABSWEF  voveirenerinnns "FZ ..................... [1}
= 4%x18 = F2

(ii) Make a comment compering the averages and a comment comparing the distributions of the
times taken by the studenis and the teachers,

Use figures to support your answers.

---------------------------------------------------------------------------------------------------

---------------------------------------------

THE ANNEXE PROJECT

EERICAT AL CEMTRE

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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() Inaclass of 24 students, 8§ walk to school, 6 cycle to school and the rest travel to school by bus.

(1} One student 15 selecied {rom the class at random.

Find the probability that the student travels to school by bus.

g o 8 - 6 - i 5
24 12 .2

Aﬁ.‘?iij{-ﬁf‘.‘ Y EETET Y &

(it} Two students are selected from the class at random.

Find the probability that they both use the same type of transport to trave! to school.

iw,wjfic ijiﬁsb]
= (o ) + (2 SOMET %)

(i1} 'Three of the studenis are selected trom the class af random.
Find the probability that two of them walk to school and the other dees not.

st does nol does nol”
(W, W, %R ]+ LW “waik WJ r wam , N, WJ
q.

(34X3—X,'2—§ +(Z4XL& 22 +( 24 ¥ B 1_2)
_%

56

Answer

THE ANNEXE PROJECT

ECaCATIONAL CENTRE

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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§ (a)} The diagram shows part of a number grid.

§4§5a5'

1:23]4; 1817 8
9 11011 13 14 | 15 16
17 118 fi9] 26421 22 z.:.- 24

T

abhiadi B BLFEE LRSS o : ares W okl -

25 ’225 2742829 f :o 5 51|32

ol B8 n-.-- e g

"
-rr "l-l--n B

33 34 33@365 ,js 39| 40

T I -pl: s mmr - -i--—.--- - -’ . i' - -‘l- -

i é o } I dﬂ-‘.

A cross outlining five numbers, as shown, is placed on the grid.

(i} The cross is placed in a different position on the grid.
The sum of the largest and smallest of the numbers outlined is 204,

Complete the cross to show the numbers outlined.

x + (xt16) = 204
2C = 204 -
x = 94

—> Smallest number

........... ‘H
+
'Jcﬁ :c’rB x+1 101102 103

largest number “0]_

(i1} The cross can be placed anywhere on the grid.

3]

The difference between the product of the left and right numbers and the product of the top

and botiom numbers 18 found.

Show that this difference is always 63.

Answey

. product of the left and right numbers = (xtH)(x+9)
= x*+16xX +62

product of the top and bottom numbers = % (X +16)
= x*+16%

(X+16x+63) —(X+16x) = 63 (shown).

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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Z —
{(0) The mth term of a sequence is givenby T = ;Ep e % ;
15

Theterm T, = T
Find the value of 7, .

45 - K-l
4 3K -1|
45K — 15 = 4K*—4
4K* -45K + 11=0
(4K—1)(K=11)=0

= K= ¥ (rej- because K has to
be an ini'ejer)

or K= Il
4
_ a2l
= Tyl = Tiz = 3(12)- |
= _143
35
143
Answer T, | = woovesonn 1 T [4]

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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9  Chen is considering installing solar panels at his home.

He wants to estimate the area of solar panels he will need to generaie the amount of electricity used by
his househoid.
e finds this information on the internet.

.

*  Find the average amount of electricity, measured in kilowatt hours (kWh), used in one day
¢  Find the number of peak sunlight hours you receive per day

o Solar panel output in daily wait hours = solar panel waits x peak sunlight hours x 75%

e All solar panels should be of the same type

= 1kWh is the amount of energy used in | hour by an appliance with a power rating of 1 kW
o 1kW=1000W

He does some more research about peak sunlight hours and the specifications of commen solar panels,

Average daily peak sunlight hours in Singapore by month
A
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Type | Solar panecl wattage | Length of pancl Width of panel Mass of panel
& 300W 1.46m 1.05m 18%e
B 370W 1.96m 1.00m 23kg
C 300W 1.98m 1.00m 28ke
D 400W 1.69m | 1.05m 19kg

e . T

(a) A games console has a power rating of 165 W.

Calculate the amount of energy, in kWh, used in 3 hours by the games console.

0-165KWN X 5h = 0.825KWh

{b) Assuming all months have an equal number of days, calculate the average daily peak suniight
hours in Singapore over the 12-month period.

4F3+4.9+5+47+43+4-2+4-3144+45+4-4+3914
12
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{2) This graph shows the electricity used by Chen’s household for the past four vears.

Electricity usage in year (kWh)
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Find an estimate of the total area of solar panels Chen will need for his home.
Justify any decisions you make and show vour calculations clearly.

Step | : Type A wattage = l_feos.ﬁsma =196 W/m*

3F0W
196 X | m?

Type B wattage = = 189W/m*

= 390W = I9¥N m’
Ty pe C wa’rfase 198 X | m> /

D wattage= —400W = = 225 w/m’
o J :69 X 1-05 m? /

Chen should use type D solar panels as it's most
efficient.

s-l-ep7-= Year 4 has the highesf annual cleo-rr‘lciiy
usage of approx. 3050 KNh.

: ' T = _3050KW|1
.. dai Iy eleofrlclfy usage 365
8.3562 kWh.

X 8-36 kWNh.
Stepd :

Solar panel output in daily watt hours = solar panel watts % peak sunlight hours x 75%
e = AOOW X &441Fh X 0-35

S e D) 2 332-51Wh
Oct/Nov 2023 Paper2 20) — I’ 3325 KWh

W —y
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Step 4 : No-of solar panels needed = _8-3562

1. 3325
= 6-2+10
~ ¥

I x1-69%X1-05
=12-4215
=124 m?
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The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.
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