Answer all the questions.

1 Given that 6;:‘ =1, find the value of x.

Answer x= o 11
2 (a) Factotise completely 6x°;F 4-2.]
Answer 1]
() Hence, factorise completely Q((Bm'ulf +Bme 3.
Answer 12l
3 Therange of valués for x is represerited on the number line below:
o ———a
S S -
e e T S | 2] 1 z 3
Given thet x is an integer, find the smallest vatue of °.
Answer {1]
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4 (3} Show that y=5-x’ —4x has a maximum point(-2,%).

Answer

3]
{b) Sketch the graph of y =3+ —4x on the sxes below.
Indicate clearly the values where the graph crosses the axes and
the fraximum peint on the graph.
}' '
T J O - ;
Bl
{¢&} Hence; explain why the equation 2 adxe 5:=0 does not have any solutions.
Answer
[z}

e i e WA e ey e
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5 {a} Erpress 396 s the product of its prime factors.

Answer ‘ fii

() Giventhat 16200 =2"x3*x 5%, find

{i) the smallést possitle integer value of k suchi that 396k is a multiple of
16 200,

Answer k= {13
(i) the smallest possible intéger value of p such that 16 200 isa.cube
munber.

Answer p= [
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6 The matdx T shows the number of training sessions Alyssa and Farsh atiended for
the different training programames in 3 year.

Civcuit  Itérval  Long Run

T 50 100 150} Alyssa
{60 100 160 ] Farah

{8) The duration of each cirouit session, faterval session and long run is
" 40 minotes, 15 mioutes and 120 minutes respectively. Represent the duration
of the training programmes by.a 3x1 column matrix 8.

Angwer §= 11
) Evaluate the mairix R =T8.
Afswer R = (11
{c) State what the elements of R répresent.
Answer
18
(d) Evaluate the matrix P'=’_{—l i) R.
[1]
_(é] State whatthe elzment/s of P represént.
Answer
1]

www.geniebook.com



7

7 The diagram shows rwo regular pentagous ABGDE and DEFGH.

Show that the points 4, £ and G are coliinear. Justify your answer.

4]

8 A group of students sat for an examination.
50% of the boys and 40% of the girls passed the examination.
Megan comimented that 45% of the students passed the examination.
Explain why Mogan may be wrong.

Answer

]
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9  The first five terms of a sequence are given below. %
37 on 119
2 % &8 32 50

{a) Write down the next two termns.

Answer e Ve [
(®) The kth term is .. Find k.
288
Answer k= i1}
(¢} Find an expression, in terms of 1, for the nth term.
R

Ca
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10 (s} A new housing estate is represented by an area of 200 cm? on 2 Map A drawn

to g scale of 1 :n. Given that the actual area of the estate is 32 km?, find the
value of n.

Answer g™ - 2]

(5) The scale of another map, Map Bis 1 : 65 000
The length of a road on Map B is 50 cm.
Find the length of the road on Map 4.

Answer _ _ L em {2]

i1 Inthe diagram below, ABCD is a thombus and the diagonal AC intersects the y-axis
at K,
yli

8

Show that triangie AEB is congruent to triangle AED.

© Answer

e — - | __ N
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12 A box contains 80 paper clips, some of which are grey, some are yellow and the
rest are blue.
The probability of drawing a grey clip is -;T and the probability drawing & yellow

clipis
pis <

{a} Find the number of blue paper chips.

Answer i

{b} zblue paper clips are rermoved from the box so that the probability of drawing

& blue clip from the box becomes %

Find the value of x.

Answer x= IR A
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1 :xi——iﬁﬁ
13 =
# 2 P

{8) Evaluate p when x=~12 and y = 4, giving your answer correct to two
decimal places.

Answer p=

(%) Rearrange the formuls 10 make x the subject.

Answer x =

BV Y

(4]
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14 ABC is aright-angled triangle with angle ABC = 90°, AB =8 cmand BC=15em.

D G A

Find the value of cos LBCD |

Answer s LBCD = __ 2]
15 (a) Solve the inequalities 2x+13 <4{x+2} S x+41,
Answer . o ..,-E?’I
(b) Hence list all the prime integer values of x which satisfy the inequalities
2x+13<4(x+2}<x+4).
Answer o W
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15 In the diagram, 4 i5 the point (-3, 1} and B is the point (1, - 4}.
The line 4C is parallel to the x- axis.

d!

A(=3,1) ¢

~— [ 7 .

(1, ~4)

" {8} The equation of the line BC is y — 2x = -6. Find the coordinates of point C.

Answer C ( A B

. (B) The line [ is parallel to AB and passes through point C.
Find the equation of the line /.

Answer : . _ 2
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17 In the diagram, B4 and BC are tangents to the circle with centre 0. B0 meets the
cicleat 3, 04 = 10 cm and BC =28 cm.

Find
(r) BD,

ANSW«E}" L2 e e cm {21

(b} the area of the shaded region AFCD.

Answer cm®  [4]

www.geniebook.com
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18 21 mitls took a 40-metre shuttle run test in January 2021.
The timings are shown in the stem-and-leaf diagram.,

Stem | Leal

10 (3455
10 [67789
11 022245
i1 4589

12 1213

. e

Key: 10}3 means 10.3 seconds
{a} Find the median time of the distribution.

Answer 5 {1

(b) Find the interquartile range.

Answer _ 5 [2]

(¢) The box-and-whisker plot shows the distribution of the timings obained by
the same group of girls in July 2021.

el

103 105 109 113 125 tme(s)
The teacher claims that the performance has improved and are more consistent
in July 2021 than in Jamuary 2021,
Explain if this statement is trae.
Anzwer

. 12]
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19 (a) The air resistance, R newions, is directly proportional to the square of the
speed, ¥ m/s, of an object when it is failing.
The air resistance is 24 newtons at a certain speed.
Find the air resistance when the speed is increased by 50%.

Answer . pewtons  [3]

{b) 16 workers can tile 2 rooms in 60 hours.
How many workers are needed if 5 rooms are 10 be tiled in 72 hours?

Answer __workers  [2]

T e 4 0r iy it (Y Vi Bla e FHYT

Ced
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20 (a) Inthe space below, construct a quadrilateral PQRS such that PS=7 cm,
- - angle QRS =119*and angle-PSR-is-an aente angle. S
(R and QP have already been drawn. [2]

Answer

O+ . R

(b) Construct the perpendicular bisector of PQ. [1}

(¢} The perpendicular bisector in (b) intersects the line QR at 7'
Measure the angle Q7TP.

Answer N R § Y
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21 The diagram shows the speed-time graph for Sriya’s 100 metre race during her
school’s sports day.

Speed (v m/s)

&*

8.6 hioms oo

T
R e N Y LT

L 2

Lol
Ln
[
[y
[
L
o

Time {# seconds)
In the fisst 5 seconds, Sriya’s accelerated uniformly to a speed of 9.6 m/s. She
maintained her speed for the next 6 seconds and siowed down over the last
2.2 seconds. She crossed the finishing line after 13.2 seconds.

(8) Calculate Sriya’s acceleration 3 seconds after the race started.

Answer T mist [1]
(b) Calculate the speed when she crossed the finishing line.
dnswer . ws {2
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{c) The distance-time praph for another runner, Ella, in the same race is shown on
the grid below.

Ella accelerated uniformly to 4 speed of 10.2 m/s and then mainiaines her
speed until she crossed the finishing line
She ran a distance of 23.7 m in the first 6 seconds.

Distance {m)

E 3

100 Fremermmmcas i cu s

29.7

S

0 6 Time (¢ seconds)

Who do you think won the race? Justify your answer.

(31

End of Psper

www.geniebook.com

Pk



(a) Sumplify

4x* ~36

@ F e

3

Answer all the questions.

Answer

Answer

www.geniebook.com
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(b} Solve these siimultaneous sguations.

Ix-3y =19
3x+2y=-4

Answer x=
y =

{c) Tuisgiventhat# =5, 59=6, 6% =7 und 79 =8,
Find the exact value of pgrs.

Answer  pgrs =

www.geniebook.com
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.2 {a} The cost of manufacturing a sofa is 31500,
1 It is sold to 2 retailer at a profit of 15% of the cost.

3] Calculate the price the retailer paid for the sofa.

Answer Bt Cnn i minEns ep oo 1]
()  Ata fumniture fair, the retailer then sold the sofa to a customer at $2250.

Calculate the retailer’s profit for the sale of the sofa as a percentage of the
setling price,

Answer L % [2]

(b} John changed 8§ 3506 into US Dollar (USS) at a bank, for his trip to the United
States. Upon his return, he still had US$ 78 left in his wailet,

Thetable below shows the exchanpe rate between Singapore dollar (83) and US
dollar {UUSS} at the bank upon his return.

. _ Singapore Dollar (S§)
. Currency Unit |  Selling Buying |
_US Dollar (USS) | 1 © L3R o134

Calculate the amount he spent in Singapore dollar {S3) for his trip to the United
States.

www.geniebook.com
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{c} The cash price of 2 gaming device is § 710,
Jolene buys this gaming device on hire purchase and pays & 30% deposit.

The following shows the différemt hire purchinse schervey with a repayment
period of 5 v that are offered 1o harby the Sivbwe vompany.

Scheme A4: Compound interest of 2.5% per annum
Scherne &: Simple interest of 2.6% per annum

Explain and justify, with clear mathematical working, which hire purchase
scheme should Iolene take up.

Answer

R R e T R T UL T TE IRy W T
2 B A e S LR A A A AN D R A D S IO« T S e v g s T ERRE i b S S

R L A ED T RA R R AN LD A R sy A Sl wach 5 EF A b b g b e R R R B e i Rt ES]
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e f
AB= @ D is the point {~2,1) and E is {#, 6).

{a} Express DE as 2 column vector.

Answer

by DE=AB
Find the possible vaines of &

Answer

www.geniebook.com
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A piece of wire, 44 cm in length, is cut into two parts.

One part is used to make a recrangie and the other a square.
The length of the rectangle is 200% longer than its width.
The width of the rectangle is x centimetres.

@ & Write down an expression, in terms of x, for the length of the rectangle. -

Answer s cm i1l

(i)  Find, and simplify, an expression, in tesms of %, for the lengih of the
square.

Answer e ... Cm {21

The area of the rectangle is 1 coy’ swaller than the area of the square.
() ()  Form an equation in x and show that it reduces to X —44x+120=0.

Answer

(31

(i)  Solve the cquation x* - 44x+120 =0, giving each solution correct to
5 significant fipures.

ARSWEr X puieinniconoin OF covmaiiicinn s {31
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{if) Explain why one of the solutions in (b)(i} must be rejected as the width
of the rectangle.

L N 3 Y YV A RN e SO

ARSWEP i nnies

{iv)  Hence, find the perimeter of the rectangle.

Answer o ciioiecie i, G (1]
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In the diagram, 4, 8, C and D are points on the circle with centre 0. 4G and BG are
tangents to the circle. G4E, FAD and GBH sre straight lines. Angle APD = 71°, angle
AGB = 54% .

{a) Expiain why a circle can be drawn passing through the points 4, @, B and G.
State the centre of this circle.

ARSTPEY «o o o cmes wnns vt vk 35 m s mn s b s s s wih oaiin s £ Fad v s #dnd s S dNS S0y 4405 L un i
B T NP C R * SRR PR 3T Pt oy (- AP TIN- J AR SRR S B A EN D SR EE PN
R R L T R R R L I T I R ot PP P A TSP

B L G 7 T X L L r Lty SR e SRS T SR IIE LA T s kL AL R T PRSP {2}
{b) Stating your reasons clearly, find

(i angle OB,

Answer S A AR Rk 3

www.geniebook.com



I
(if) angle DC4,

Answer
(iii) angle PBC,

~ Answer
{iv} angle CBH,

Answer

www.geniebook.com
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6 (a) The histogram below shows the distribution of the scares of the participants from
Potong Pasir Secondary School in 8 current affzirs quiz.

Frequency

[} ~rreipeyey=r R o S B T N A1 B B K T A A SR T KT I TR S5 R T B ol e S LN e ool S S R

0 3 5 9 12 15
Scores (x marks}

) Calculate the total number of participants from Potong Pasir Secondary School.

Answer Svuiess ey pheridn prasienreh f1]

(i) Calculste an estimate of the mean score.

Answer e AR R FedE AW [I]

(ifiy Calculate an estimate of the standard deviation.

Answer FEC e n i Zin Savuee s VRN “1
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{iv) Explain why the mean and standard deviation are estimates,

{¥} State the interval that containg the median mark.
ABSWEP e eans mn

(vi) The organiser then decides lo present the awards for the quiz according to the

following table,
Scores (x marks) _Category of Award
12<x<)15 | Gold
" 9<cxx<i2 Silver
6<xgS . ‘Brofize
0<x<h Certificate of Participation

Calculate the percentage of students who attained at least a Silver Award.

Answer RO S ) |
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& {b) Box A contains 3 cups of checolate ice-cream and 4 cups of strawberry ice-cream.
Box £ contains 2 oups of chocolate ice-cream, 3 cups of sirawberry ice-cream and
4 cups of vanilla ice-cream.

A cup of fce-oream (s selected at random from box A.
It is then placed in box B before a cup of ice-cream is selected at random from box 8.

(i) Draw a tree diagram to show the probabilities of the possible cutcomes.

Answer

{31
() Find, as a fraction in its simplest form, the probability that

(a} the two cups of ice-cream selected are of the same flavour,

Answer T TTy T ¥4

{b) the second cup of ice-cream sefected is not chocolate,

Answer i s L R e e e R {2}
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(b}

15
Ealintegorex: 2<x <12}

A= {prime numbers}
B = {factors of 12}

Cz{greatenhmm:}

List the elements in
& AnC,

Answer e rmre e £ e [1]
@ AUB.

Anzwer i1}

Itis giventhat M AN =¢ and LT N.
Complete snd label the Venn diagram below for the sets L, M and &.

Answer

r 38
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i
4
i
AHEE
2 % T3 : v
B
i
i
i
7 ey
rd "'.‘
.a]! - %‘\
L By
’ |
P

The figure above shows a solid,

The cross-section of the solid is a sector of a circle of radiug 5 cm and angle 307,
The horizontal cross-sections, OST and RV, are 7 cm apart.

5, T, U and ¥ lie on the carved surface of the solid.

The lines OR, TU/ and S¥ are vertical,

{s) Find

{[) the ares of the curved surface STUV interms of w,

Answer i i d e R RV R m2 EZ}
{ii} the angle UST.

:

P
Answer ety retsbaid hopsnsnnnadbis [3}
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(b) Another solid geomeirically sirilar to the given figure has a base radius of 3 cm.
Find the ratio of the volume of the smaller solid to the volume of the larger one.

www.geniebook.com
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The diagram shows part of a map of a small town.
Joel’s house is located at point W, the childcare centre at point X, the park at

point ¥ and the shopping mall &t point Z.

WZ=4.6km, YZ=125 km and XY =34 kmn
The bearing of W from ¥ is 043.4° and the beaning of X from Y is 064.1°,

(a) Find the bearing of park ¥ from childcare centre X

Answer R h e i Pk E e bR he

() Find the distance of park ¥ from Joel's house #.

www.geniebook.com
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f¢) Find the bearing of the shopping mall Z from Joel’s house #.

Answer e ey e T {3]

(d} Find the area of the triangle FYZ.

Answer coniennreramnen e drneras kn?  [2]

{e) The smalest possible angle of depression of a point on the path FY from the
top of the shopping malf Z js 25°,

Find the height of shopping mall Z, giving your answer to the nearest metre.

Answer RSP ; i1
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z
10 (a) Complete the table of values for y =10— L

T Tos Jo7 ] 1 | 21 3| &5 16|
] = e T g H i
Ly fs paelss]oe paaln ] (-84
2
(b} On the grid opposite, draw the graph of ywiﬂ—wx——-% for0.5sx46. (3]
{¢) By drawing a tangent, find the gradient of the curve at (2, 6).
Answer vt esssmnmil {2

(&) By drawing suitable straight lines, find the r-coordinate of the point(s) on the curve at
which the gradient of the tangent is 3, intherange 0.5 <x £ 6.

Answer x=

KmRRABEEHLPE

SOOI i

(¢) Use your graph to find the solutiops of the squation &' — %" ~14x+8 =0 in the range
05<x26.

ANSWEF X Zsreisres B cccsecmnons 19)
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11 Here is some information about 2 grain storuge bin.

Grain Storage Bin
Helght (). 6880 mm
Diameter {d); 4550 mm

Mass: 1100 kp

Safety information: The bin can be filled to a maximum of 85% of its total volums,

In this question, the grain storage bin can be modelled as a right cyimder with 2 right conical
top. The height of the conical top is half the radjus of the bin.

&

d

(2) Work out the area, in square metres, of the base of the grain storage bin.

Answer . m {4

(b} Work out the volume, in cubic metres, of the grain storage bin,

Answer . m’ (3]

R L T R L TR T e
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Useful information

« Density of grain stored: 410 kg/m?

E 1000 kg is equivalent to 9.81 kN

The storage bin is never filled to more than its safe volume.
It will need a special load-bearing support strugture if its total weight per square
metre, on the ground beneath, is greater than 20 kN/m?.

Given that the model is an underestimation of the actual storage capacity of the bin,
does the bin need a special load-bearing support structure?
Justify your decision with calculations.

A AAEE S AR A KRR ATy A m A A S Rl Y SRR R B R K EETASE TS P OTTUT SR ean i nwE s by R Rad e TE
PI LT Ry P LR RE L L LS A At RSt T TR I TR EE SELE LTI E LE SRR RS LA A Sl S AR N e

S B PR R T BA AR B e TP f AR T RS AR T TR SRS ARSI A X OIS A TS BEARERI I OE NI A ST €T LTI S AT [6}

End of Paper
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P T | Brove L4EG = LAED+ ZGED |
. x=l i = 108 +72°
= 3 = 180°¢
T T ' ' " | The number of boys and girls in the school
2a ¢ (2?"1)(3x+2) 8 may not be equal.
23 27 '
2 | 3{2m—-1)(9m-1) 98 ooy Ob | k=12
s |4 Toe | tem =121
: _ , n
4 | y=—(x+2)+9 108 | =40000
Since coefficient of x* < 0 110 |81.25ecm | 7
Therefore has a maximum tuming poid 4B = AD  (side of rhombus}
at (-2,9) AE = AE  {common side)
- ~ 41 ABAE = £DAE (diagonal bisects angle)
v/ \ {122 |44
b \ N
: I ,/ %% 112 {30 |
=1 13b
4 | By drawing a line y =10, the line does ' _
¢ the curve I i3
not meet rve. 114 cos LBCD = T
S5a. 1 PxFxl] 15a %-m:&ll
)5"(‘§ k=450 Sh(iiy | p=75 15b {3,5,7, 11
; C 40 T16a [ C( gn 1)
i6a i8= 15 1165 m_éx.:.s}
: 120 ' Ty
T fasu0 | T 178 [ 197em
6 | R= 1 e
- 23100/ 117b | 157 em?
| The duration of training by Alyssa (21 | 18a | 11.2s
1 6¢ {506 min) and Farah { 23100 mins} in &t
I jayesr I18b 11055
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ea | F={1600) The statement is true. The median in July

i _ 18¢ {10.9) is faster than in Jan {11.2)
The difference in the duration in a And the IQR in July is smaller (0.8) than

fie year in Jan {1.05)

192 | 54 newtons

198 | 34 workers s
] _ . & ‘%
; 3 %
2 x ‘ F
{212 | 1.92 m/s 20
b 703 mis . i
2%¢ | Eila won the race as her time is faster " ﬂ%‘
4 than Sniva
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m e s mw s me

yE— T
1ai —_— N .
A eIy 6ai |
3 02
_ x—7 -
b x=1, p=-3 Gaiii | 181 _
0 ' ‘We assumed the mid-value of each
: _1 , interval as the representative value for
te : PIR =T Balv | e scores in the calculation of mean and
: standard deviation. :
2ai | 81725 Gav | %1012
Zaij 23%% 6afi 5 lg %
2b | 53 3395.48 N obi See next page.
Jolene should take up scheme B as the total
¢ repaymesnt amount / interest payabie on the ébiig 3
hire purchase is lower for scheme 8 than 14
o 3cheme 4. .
' 153
4 3 i —
ai x Gbul? -
dmif [ 11-2x N 17at {357
3xfx)=(11-2x) -1
4bi 3x2=121m44);+4x2w] + Tati 3:4)6:8195E0r}2
X —44x+120=0 _
abit x=2.§.¥2l.2 or 41.079 ' 'T{_r; See next page.
© 7 | x=41.079 is rejected as the length of the
Abiii rectangle becomes 3(41.079) = 123.237 ¢ Sai | 357
_ i which exceeds the total lenpth of wire from &
which it is formed. ] —
| 4biv | 234 cm 1 8aii | 69.7°
| LGAG =90° (tap L rad)
LGB0 =90° (tan 1. rad)
58 | Acircle with diameter GO passes through {8 § 27: 125
points 4, O, B and G. (£ in a semicircie}.
His centre is on the mid-point of GO.
5bi | 126° 19a  |2441°
| sl (277 9 |445km
| sbiii | 46° 19c {25540
| Sbiy | 44° 94 543kt
%e [2145m
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Dite

Safe volume

{ = 0.85x99.516
=84 606 m’

a {33
10b | See below.
i0e -1
itd [x=1
f0e ; x=055 or x=4
a | 163 m?
b | 99.5m°
&bi
h B.mc A o ) Box B
A Chacolate
.. Chocolate = Strmwhaerry
! \?\“ Vanille
Chocolate
~ Stawberry Swrewberry
Vapilla, . .

a8

Mass of grains stored
=84.606 =410

= 34688 kg

Totgl load of grains and bin
_ 34688+1100 «981

1000
=351.08 kN

Load per square meire on the ground
beneath

_351.08

- 16.260

=21.6 kN/m’

Since 21.6 kKN/M’ > 20 KN/im? and the
model pives an underesiimstion, so @
special load-bearing support structure is
needed.
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