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Mathematical Formulae

Compound interest

n
Total amount = P(l +L)
100

Mensuration

Curved surface area of a cone = 77/

Surface area of a sphere = 4772
1,
Volume of a cone = -?:ﬂ,'r h

Volume of a sphere = —;’—mﬁ

Area of triangle ABC = %ab sinC
Arc length = 76, where 0 is in radians

1 - ;
Sector area = Erze, where @ is in radians

Trigonometry

a b c

sin 4 - sin B - sinC
a* =b*+c*—2bccos A

Statistics
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Answer all the questions.
x is a number which has 4 significant figures.
x =7 (nearest integer),
x =7.5 (1 decimal place)
x = 7.49 (2 decimal places)
Find

(a) the least possible value of the number x,

ABSHE ..... 5050000050055 PN Mwsenansana [1]

(b)  the greatest possible value of the number x.

Given that sin 8 = 0.875, find the values of 6 where 0° <6 < 180°.

V130 o ¢ T — R SUUT °[2]
3
x p
(@ p-=
pxp

Find the value of x.

ARSWEF X = ..ottt [1]
i =2
()  Simplify (2) 2.

25

ARSWEE oo svrvonmonsanmniomsiaiions s s 434 430584 [1]

o ey ok [ Ly . TRTONEERRp——



Write as a single fraction in its simplest form = .
x=5 Tx-1
BISWEF sosssccmmmmnmncnssmssessn sasmnmmmmmmens » [2]
(a)  The cube root of n is 2° x 5°.
Find » as a product of its prime factors.
V. 7137 o S ——— 4, W, VTSP [1]

(b) Aroll of wire 4 is 156 cm long.
A roll of wire B is 390 cm long.
Both rolls of wire 4 and B are cut into pieces of equal length.

Find the maximum possible length of each piece of wire.

ANSWEF ....ooiiiiiiiiiii e, cm[1]

© BGSS 2020
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A two-digit number, x, where 10 <x <99, is written down at random.
Find the probability that the number is

(a) a multiple of 10,

ARSWEF ..o [1]
(b)  aperfect square.
BUEWEE ..oc.curornsd wsmrgi sl s saissisnamsnsmnin [1]
y=x+2 y=x-2"-x+2 y=2-x
2
y=— y=—— y= 2x
X x

Write down a possible equation for each of the given sketch graphs.

In each case, select one of the equations from the given table.

Answer

YA Y4
1
\ {
\ 4
o 3
\, ) \
WWM\\‘ \\\
. .
i > X 0 » X
0] \ 5
\ M\\\a\\
\
‘ i

....................................................................................
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y is inversely proportional to x°.
When x has a certain value, y = 5.

Find the value of y when x is doubled.

AMSWEE Y = ioviisvivssssisanmmnnnnensnnmnsonnns [2]

On a particular day, the lowest temperature recorded was —5 °C.
The difference between the highest and lowest temperature recorded that day was 6 °C.

(a) Find the highest temperature on that day.

(b) The lowest temperature was recorded at 0400.
The highest temperature was recorded at 1200.
The temperature is assumed to increase at a constant rate between
0400 and 1200 that day.

Find the time when the temperature was —1.5 °C.

ANSWEE ;115 155505350558 55 35tmmmemmmnmnmsrseysss [2]

© BGSS 2020



10 Solve the simultaneous equations
3x — 4y =-16,
Sx+6y=5.
ANBWEF X = scsnwmasminmmnsesns oo s swsasames
Y T e [3]
11 (a)  Solve the inequalities —8 <7 — 3x < 10.
ABSWEL .o0veiissnresvamnsmmmanmsnmisisssnsnsss [2]
(b)  Write down the smallest integer which satisfy -8 <7 —3x < 10.
BATEWET. .- svwvacsminmms vasimisisniihs § 55 45 4 4 RARREGHS [1]

e wwrNNY ANA N
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12 The pie chart represents the amount of time that Alicia spent on cycling, swimming and
playing badminton in a particular week.

The total amount of time that she spent on the three sports that week was 15 hours.
The angle representing the amount of time that she spent on playing badminton
was 154°.

(a)  That week, Alicia spent 5 hours swimming.

Calculate the angle of the sector representing the amount of time spent on
swimming.

(b) On each of the seven days that week, Alicia spent the same amount of time
playing badminton.

Calculate the amount of time, in minutes, she spent on playing badminton
each day.

ANSWEF ....c.oiiiiiiiiiiaiiiia min [2]

© BGSS 2020
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15cm

VABCD is a rectangular pyramid with vertex V directly above C of the base 4BCD.
AB=15cm,BC=8cmand VC=6 cm.

Find

(a)  the volume of the pyramid,

ARSWEF ....ooeeeeeeeeeeeeeeiein cm’® [1]
(b) the length of AC,
ANEWET . ...iissisinsusmmimmsnssmsmsuimnsmasss cm[1]
(c) angle VAC.
B 102 OUSRR Rp————— °[1]
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14 Use the factorisation method to solve the equation (3x — 1)(x + 1) = 4.
ARSWRIF X" is1ausss0vssiivin OF iiiiiiomicmminsnimnas [3]
15 The price of an apartment at the end of 2010 was 7% higher than that at the end of 2009.

The price of the same apartment at the end of 2011 was 5% higher than that at the end of
2010.

Calculate the price of the apartment at the end of 2011 as a percentage of the price at the
end of 2009.

ANSWer ...ooiiiiiiiiii i % [3]

© BGSS 2020
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16 A
B E
C D o
ABCDE is a regular pentagon.
Triangle CDF is an equilateral triangle.
AEG and CDG are straight lines.
Find
(a) angle EDG,
ARSWRE :: iomssimnmnmnmssssssssanms samwsmmsnss
(b) angle DGE,
ANSWEF ..o
(c) angle BCF,
ARSWEF ..ot
(d) angle DFE.
P 1 R ————

°[1]

°[1]

°[1]

°[1]
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17

Q

A, B and C are points on a circle with centre O.

PAR and PBQ are tangents to the circle at 4 and B respectively.
Reflex angle AOB = x°.

(a) Find, in terms of x, giving reasons for each answer,

@) angle ACB,

(ii) angle APB.

Answer

.......................................

(b)  Given that the size of angle ACB is 1.5 times the size of angle APB,
find the value of x.

Answer x =

......................................

@ RGSS 2020
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18 A survey was carried out to find out the amount of time that each student spent on
social media each day. The results are shown in the table.

(9]

Number of hours 1 2 3 4
Number of students 1 X 6 11 4

(a)  Joe said, “The mode is 4 hours if x has a value equal to or bigger than 0 and less
than 11.”

State whether you agree with Joe. Explain your answer.

[1]

(b)  Adeline said, “If the median is 3 hours, the largest possible value of x is 20.”

State whether you agree with Adeline. Explain your answer.

(1]

(c) The mean number of hours each student spent on social media is 3.3.

Find the value of x.

AMSWEF B ... sssmisssnsinsamnans ssss s 65 b s mon [2]

N TN ANAN [ G b —



19 (@ &E={ab,cdef}
A={b,d}andf ¢ B

14

The Venn diagram represents &, 4 and B.

3
A B
(i) Find4nB.
Answer A Ny B=o..csmsiiviiiisimnmnnnnn [1]
(ii)  List all the proper subsets of 4.
ABSWEF ..o e e [1]
(iii) B contains the largest possible number of elements, list the elements
in B.
.............................................................. [1]
(b)  On the Venn diagram, shade the region which represents P’ U Q. [1]

© BGSS 2020
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Factorise completely

@) m-2m+1-n?

(b)  3ax+bx—6ay—2by.

15

Answer

- asTalaloetoleTa)

| g ) ——
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16

Mrs Huang bought some chicken floss buns and hotdog buns for an outing.

The ratio of the number of chicken floss buns to the number of hotdog buns bought
was 11 : 7.

At the end of the outing, the number of each type of buns left was 4.

The ratio of the number of chicken floss buns to the number of hotdog buns consumed
was 8 : 5.

Calculate the total number of buns that Mrs Huang bought.

ANSWEF ..ot [4]

© BGSS 2020
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22 The diagram shows an isosceles triangle ABC with AB = AC.
Points G and E lie on BC and AC produced such that DG = CE.
The lines DE and BC intersect at point F. DG is parallel to AE.

A

RN
E

(a)  Prove that triangle DGF is congruent to triangle ECF.

(2]

(b)  Show that BD = CE.

[2]




23

18

Aldrick and Bryan are two salespersons for a fitness programme.
The new subscriptions that they obtained in May and June for packages F, G and H are
shown in the table.

May June
Aldrick | Bryan | Aldrick | Bryan
Package F 18 15 20 21
Package G 32 37 30 34
Package H 11 14 16 15

The information is represented by the matrices A and B.

18 15 20 21
A=|32 37| andB=|30 34
11 14 16 15

(8 () FindB-A.

ARSWEF ..ot [1]

(i) Describe what the elements in B — A represent.

[1]
(b)  The sales commissions for packages F, G and H are $30, $45 and $60
respectively.
(i) Represent the information ina 1 x 3 matrix C.
ANSWEE ..ot [1]
(i) Find CA.
ARSWEF (..ot [1]

© BGSS 2020
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23 (iii)  Describe what the elements in CA represent.

[1]
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24 Ya
\ 5 / _—
A(=2,-7) B4, -7)

The figure shows the graph of y = (x — p)* + g.

Points 4 (-2, —7) and B (4, —7) lie on the curve.
(a)  Find the values of p and q.

ARSWEF D= icviviiiiqe DY Iebeveroreecannes
[ Rl DRPOP— 31

(b)  Hence find the coordinates of the x-intercepts of the curve.

Answer (............ PO )Or (cevenennnnn. s e ) [2]

© BGSS 2020
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21

POQOR is a right-angled triangle.
ST is perpendicular to PQ.
PR =12 cm, QR =5 cm, PT=3 cm and angle PRQ = 90°.

(a) Show that triangle PQOR is similar to triangle PST.

[2]

(b)  The area of triangle PST is 1.875 cm®.

Find the area of quadrilateral SRQOT.

ARSWEE .. eeeeeiinennn,

End of Paper

P g
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2
Mathematical Formulae

Compound interest

n
Total amount = P(l + Lj
100

Mensuration

Curved surface area of a cone = r7!/

Surface area of a sphere = 4777°

Volume of a cone = %m‘zh
4
Volume of a sphere = 3 r

Area of triangle ABC = %ab sinC
Arc length = r@, where @ is in radians

1 .. .
Sector area = Erzé’, where @ is in radians

Trigonometry

a b ¢
sin4d sinB sinC

a’> =b*+c* —2bccos A

Statistics

Standard deviation = \/ Zzﬁ‘fz _ ( %J; ]




3

(a)  The cash price of a camera is $1 880.
Amelia bought the camera on hire purchase. She paid a deposit of one fourth of
the cash price and paid the rest by 24 equal monthly instalments of $65.

(i)  Find the total amount that Amelia paid for the camera.

AnSwer $.....oooviiiiiie e, [1]

(i)  Calculate the extra cost of buying the camera on hire purchase
as a percentage of the cash price.

ANSWET ..oviiiiiiiiiiiiiii i % [1]
(b)  Alyssa bought an identical camera.
In order for her to pay for the camera, she borrowed a sum of $1 880
for 3 years at a compound interest rate of 4% per year.

Calculate the interest that Alyssa had to pay.

Answer $......coooiiiiii [2]

(c) On selling a camera at $1 880, the merchant made a profit of 113% of
the cost which he paid for the camera.

Find the cost price of the camera.

ATEAPOT 8 cissmasssarsimiasmess om0 8 [2]

© BGSS 2020 [Turn over



(@)

(b)

(©

4

Microspheres are small spherical particles which transport drugs in the human
body. The surface area of one microsphere is 1.54 x 107'% m”.

Find the radius of the microsphere.
Give your answer in standard form.

ARSWEF .ottt m[1]
$ 12
Smblity e,
5n
BVSWEE o n somcaiiiimsaibsssemmiinibilbisivenin 53 43535 4 0 545 [1]
1
y 2p q

@) Evaluate y when p = —12—, g=12and r=-4.

(ii)  Express r in terms of p, g and y.

AFSWER F=" 1, s s v ssus vussmunv s s 55 8 § ssmmsnmmness [2]

P P e
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5

A cylindrical water dispenser, with uniform cross section, has a capacity
of 30 litres.

®

(i)

(i)

Water from Tap A4 fills the empty dispenser at a constant rate of x litres
per second.

Write down, in terms of x, the time taken by Tap 4 to fill up the empty
water dispenser.

Water from Tap B fills the same dispenser at a constant rate of
(x + 2) litres per second.

Write down, in terms of x, the time taken by Tap B to fill up the empty
water dispenser.

BATIEET wsses 5355 3 5w smmess 5 6 53 147 ¥ 1ebih DAL s [1]

Tap B takes 25 seconds less than Tap 4 to fill up the empty dispenser.

Write down an equation in x and show that it can be simplified to
552+ 10x—-12=0.

Answer

[2]

© BGSS 2020 [Turn over



(@)

(iv)

\))

(vi)

6

Solve the equation 5x* + 10x — 12 =0.

ANSWEF X = 1. eveer e dOF e [3]

Hence find the amount of time taken by Tap 4 to fill up the water
dispenser.

The cylindrical water dispenser has a height of 40 cm.

Sketch a graph showing how the depth of water varies with time
as the empty water dispenser is filled up with water from Tap 4.

4 Depth of water (cm)

Time (s)  [1]




3

7

Points 4 (-8, —1), B (1, —1) and C( 4, 3) form a triangle as shown in the diagram.
VA

/

el ol / >

A{8, 1) B(1,-1)

Cc#4,3)

(a) Given that the points 4, B, C and D are vertices of a parallelogram, find the

coordinates of all three possible positions of D.

Answer (......... A— ) 5 — A TT— Y OF (oovsonses § damennnnn ) [3]
(b)  Find the length of BC.
ANSWEF ...ooeiiiiiiiiiiiiieieeiea, units [1]
(c) Find, as a fraction in its simplest form, the value of cos ABC.
Pk L L N — [1]
(@) Calculate the area of triangle ABC.
ANSWeT ... unit? [1]

(e) Point E (m, n) lies on AC such that AE : AC=1: 4.

Find the values of m and n.

ANSWEF M= ooioiiiiiiiiiiiiceeeeeen,

© BGSS 2020 [Turn over
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(a) The cumulative frequency graph represents the masses of 200 eggs from
Sunny Farm.

Cumulative frequency
A

200

180

160

140

120

100

'&mg';“

80

60

40

20

0 >
35 40 45 50 55 60 65 70 75 Mass (g)

The eggs are grouped according to their masses.

Grade 1 :62g<mass<75g
Grade 2 :51g<mass<62g
Grade 3 :40g<mass<5lg

- esTalslealaTolaTal



(a) Use the graph to find

(i) the median mass,

ARSWEF .oovvviiiiiiiiiiii e eiiee e g[1]
(ii)  the percentage of eggs which are in Grade 2 category,
BATBWET sumensmmvsswomsmaassssas s sosssmens 5554 % [2]
(iii)  the interquartile range.
ARSWEF «..oeieiiiiiiiiiiiiieeiieiaaaeeaa g[1]

(b)  The box and whisker plot shows the masses of 200 eggs from Happy Farm.

(o

Fiego made two comparisons between the masses of eggs from Happy Farm and
Sunny Farm.

State whether you agree with Fiego’s statements.
Provide statistical evidence to support your answer.

@) Statement 1: Generally, eggs from Sunny Farm have more consistent
masses than eggs from Happy Farm.

[1]

© BGSS 2020 [Turn over



(b)

(©)

(i)

10

Statement 2: Happy Farm has a higher percentage of eggs in Grade 1
category than Sunny Farm.

Thirty employees in Happy Farm work in either Administrative Department
or Farming and Outdoors Department.

The table shows the breakdown of males and females employees in the

departments.
Administrative Farming and Outdoors
Males 1 20
Females 3 6
@) Two employees are selected randomly from the 30 employees to be

the Chairperson and Deputy Chairperson of the Staff Well-being
Committee.

Find, as a fraction in its simplest form, the probability that

(@)

()

©

both of them are from the Administrative Department,

at least one of them is from the Administrative Department,

ARSWEF oo

one of them is a male employee from Farming and Outdoors
Department and the other person is a female employee from
Farming and Outdoors Department.

ANSWEF ..ot

[1]

A DOICT AN



11

(a) Complete Row 5 of the number pattern.
; Number of | Sum of
Row Number series terms oty Pattern
1 1 1 1 2t -1
2 142 2 3 221
3 1+2+4 3 7 23 -1
4 1+2+4+8 4 15 2¢-1
5
[1]
(b)  Find the sum of 2° + 2! + 22+ 23+ ... + 210,
ANSWEE ..ot [1]
(© (i)  Find, in terms of n, the value of 2° + 2! + 22+ 23 + ... + 2",
ARSWeEr . oo [1]
(i) Hence find the sumof 1 +3+ 7+ ...+ (220 1),
Leave your answer in the form 2* + & where k and / are integers,
1 <k <500 and —500 < 4 < 500.
ANSWET . .oioiiiiiiiiiiiiiiiie e [2]

© BGSS 2020
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12

A, B, and C are three points on level ground.
The bearing of B from Cis 052°.
Angle ABC = 134°, BC=5.1 km and 4B = 4.7 km.

N
N
4.7
5.1
525
C
(a) Calculate the distance between 4 and C.
Answer

(b)  Find the bearing of 4 from B.

.......................................



(©

@

13
A building of height 70 m stands vertically at B.
Damien walks along 4C and stops at a point D where the angle of elevation of
the top of the building from D is the greatest.

Find the angle of elevation of the top of the building from D.

ANSWEF ..o, °[4]

Sufi stands at a point due North of C such that he is equidistant from both
points B and C.

Find the distance from point C to Sufi.

© BGSS 2020 [Turn over
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The graph shows part of the speed-time graph of Selina’s cycling journey.

I i
e ™
Speed (m/s)
A
pie
xs
5
i }
N i
£
02D 3 4D . 5 7 IRESEE Timé, 1 (s)
(a)  Describe the cycling journey between ¢ = 30 and £ = 70.
(1]
(b)  Find the acceleration for the first 30 seconds of Selina’s journey.
ANSWEF ... m/s? [1]
(¢)  After 90 seconds, Selina slowed to a stop with constant deceleration.
She travelled a further 192 m before stopping at £ = p.
Find the value of p.
ABSWEF P 500555555555 55005 sasmonsasas 15558838545 [3]

A DA "N\
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(d)  The distance-time graph shows the graph for the first 30 seconds of Selina’s
cycling journey.

Draw the graph from 7 =30 to = 70 of the journey.
Indicate clearly on the graph the distance travelled in the first 70 seconds.

H
;

et

N\
AN

[2]

© BGSS 2020 [Turn over
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A closed cylindrical can of base radius » cm and height # cm has a capacity of

16

2501 cm’.

(@

(b)

©

@

(e)

Express 4 in terms of 7.

Answer B=.........cccvvvveeiuninnnn..

Show that the total external surface area, 4 cm?, of the cylindrical can is

5007
.

given by 4 =2nr+

Answer

[1]

The table shows some of the values of » and the corresponding values of 4,

correct to the nearest integer, where 4 =2mr® + 200m :
r
r 2 3 4 5 6 7
A p 580 493 471 488 532

(i)  Find the value of p.

(i)  On the axes given on the next page, draw the graph of 4 =2nr* +

for2<r<7.

By drawing a tangent, find the gradient of the curve at r = 6.

Given that the can has the least surface area, find the value of » and
the value of A.

5007
¥

[3]

......
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(© ()

850 A

800

750

700

650

600

550

500

450

400
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ABCDE is a uniform cross section of a warehouse model.
ABCE is a rectangle. EDC is an arc of a circle with centre M. M lies on 4B.
AM=MB =4 cm, BC=6 cmand BP=10 cm.

@

(i)

(iii)

6
P
10
A 4 M 4 B

Find angle CME.

ARSWEE .o °12]
Calculate the area of the cross section ABCDE.

ARSWEF ...t cm? [4]

A second geometrically similar warehouse model has a height which
is half the height of the original warehouse model.

Find the volume of the second warehouse model.

A DOCC /IYN\ON



(b)

19
The diagram shows a broken piece of a round plate.

(i)  State the property of circles you use in finding the centre of the plate.

Answer (1)
(1]
(i)  Find, by constructing perpendicular bisectors, the centre of the plate.
Label the centre of the plate C.
Answer (i1)
(2]

© BGSS 2020 [Turn over
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10 A is the point (5, —8) and B is the point (10, 4).

(a) Find the equation of the line 4B.

(b)  The equation of the line / is 4x + 5y = 10.
(i)  Explain whether the line / intersects the line AB.

Answer

(2]
(i)  Explain whether the point C (10, —10) lies on the line /.
Answer

(2]

A DG AYNN
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21

3
(b) (i) Line / intersects the curve y=x?—x2 ~2 at point D.

The x-ccordinate of point D is a real solution of the equation
x* + px* + gx — 20 = 0 where p and g are constants.

Find the values of p and g.

ARSWeErp = .......ccccciiivinninnaninnnn,

© BGSS 2020 ITurn over
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Mr Tan has a medical condition which requires him to be on long-term
prescribed medication.

On a particular day, he took a 200 mg dose of the prescribed drug at 8 o’clock in
the morning. His body gradually broke down the drug so that one hour after
taking the drug, only 80% of the drug would remain active.

This pattern continues: at the end of each hour, only 80% of the drug that was
present at the end of the previous hour remains active.

To combat Mr Tan’s illness effectively, the amount of the drug in the body
should not fall below 30 mg.

There should not be more than 300 mg of the drug in the body, beyond which
the drug becomes toxic.

The table shows the amount, x mg, of the drug present in Mr Tan’s body ¢ hours
after taking the drug.

t (hours) 0 2 4 6 10

x (mg) 200 128 82 53 22

(i)  Estimate the amount of the drug in Mr Tan’s body 8 hours after he has
taken it.

(i)  Explain why the recommended dosage for the drug is 3 times a day.
Show your calculations clearly.

[2]

© BGSS 2020 ITuarn over
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(b)

24

In Singapore, Ministry of Health provides subsidies for drugs at public specialist
outpatient clinics (SOCs) and polyclinics to support Singapore citizens with
healthcare costs.

The table below shows the per-capita household income (PCHI) criteria for
subsidies at public SOCs and polyclinics.

(Source: hitps://www.moh.gov.sg/docs/librariesproviderS/defanlt-document-li
criteria®9abfcl 511b54b6187ddadb9 1140922 pdf)

PCHI < $1 200 70%
75% 5%

$1 200 <PCHI < $2 000 60%
PCHI > $2 000 50% 50% 50%

*Monthly PCHI is computed as the total gross household monthly income
divided by the total number of family members living in the household.
** Subsidy tier shows the subsidy rate the Singapore Citizen is entitled to

Mr Tan, his wife and two children are Singapore Citizens. They live together in
a 4-room HDB flat.

Mt Tan 34 $3 500

Mrs Tan 32 $2 000
First Child 5 Nil
Second Child 3 Nil

Mr Tan’s medication costs $1.90 per dose. Every 6 months, he receives
outpatient services at a public SOC. Each visit at the public SOC costs $245.

Mr Tan decides to apply for both polyclinic drug subsidies and public SOCs
service and drug subsidies.

Find, after Mr Tan is granted the subsidies, the amount he will save on the cost
of drugs and outpatient treatment each year as a percentage of his annual gross

salary.

P aTalelelaTalaTal
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11 (b)  Answer space

[5]

End of Paper

© BGSS 2020



3

Answer all the questions.
x is a number which has 4 significant figures.
x =7 (nearest integer),
x=17.5 (1 decimal place)
x =17.49 (2 decimal places)
Find

(a)  the smallest possible value of the number,

ANSWEF (..ot 7.485 [1]

(b)  the greatest possible value of the number.

AREWBE: smsvmsisnsesssossis § owssiss, isonisi oot ituninn 7.494 [1]

Given that sin 6 = 0.875, find the values of 0 where 0° <6 < 180°.

Answer 0= ...... 61.0°0r...... 119.0° [2]
3
@ p=—2
pxp
Find the value of x.
1 3
Answerx=............... 1.5or1— or = [1]
2 2

()  Simplify (%)‘i.

or ——)[1]
m

2
AR

© BGSS 2020 [Turn over



Write as a single fraction in its simplest form 32 .
x-5 Tx-1
3(7Tx-1)-2(x-5)
(x-5Tx-1)
__ 19x+7
(x-5)(7x-1)
ARSWEF oot o [2]
(x-5)(Tx-1)
(a)  The cube root of n is 26 x 5°.
Find » as a product of its prime factors.
Answern=....... 218 x 59 [1]

(b)

A roll of wire 4 is 156 cm long.
A roll of wire B is 390 cm long.

Both rolls of wire 4 and B are cut into pieces of equal length.

Find the maximum possible length of each piece of wire.

Method (1)
156=39x2x2

390=39x2x5

Method (2)
156 2

390 5

156 +2=178
390 +-5=78

B 113 R 78 cm [1]




5

A two-digit number, x, where 10 <x <99, is written down at random.

Find the probability that the number is

(a) a multiple of 10,

)
90
1
ANSWET ..oviiiiiiiiiiiiiiiiie e — [1]
10
(b)  aperfect square.
&
90
1
ARSWEF .o — [1]
15
y=x+2 y=x -2 —x+2 y=2-x
2 B S
y . %) . y
Write down a possible equation for each of the given sketch graphs.
In each case, select one of the equations from the given table.
Answer
Y A y A '
\1 \
‘\\\\ 2\‘
~— N
.
w\ \\\
* > x > X
o \ — 0
y=2-x 2
Y=~
X
(2]
© BGSS 2020 [Turn over



y is inversely proportional to x°.
When x has a certain value, y = 5.

Find the value of y when x is doubled.

Method (1)

Method (2)

k )
S5=— where k is a constant
X

k=5x3

3
X

(2%, )3

newy =

ANSWEE P ™ concamisisivs s 1o s 834 bibsbEdsbbsais - [2]

On a particular day, the lowest temperature recorded was —5 °C.
The difference between the highest and lowest temperature recorded that day was 6 °C.

(a) Find the highest temperature on that day.

BANSWEY .ccoroameminia issiis s sasssn 55,5 GEsmaSSRTSS 1°C[1]

(b) The lowest temperature was recorded at 0400.
The highest temperature was recorded at 1200.
The temperature is assumed to increase at a constant rate between
0400 and 1200 that day.

Find the time when the temperature was —1.5 °C.

Method (1) Method (2)
Change of 6°Cin 8 h gradient (or rate of change of temperature)
Change of 3.5 °C in _1-¢15 3
12-4 4

33,8 1-¢15 _3 _,_g2

12—-¢ 4 3
~ 42y

3

BHIWET vecvevainsnsis s sssn s ispssmsmensmemamseyeees 0840 [2]

S e ValeleEatalaTal



10 Solve the simultaneous equations
3x—4y=-16,
5x+ 6y =5.
ABSWEr X = iiviieaditinnesencrrnennevanes —2
V™= onnsmsmsuen s sesm a1 55 2.5 [3]
11 (a) Solve the inequalities —8 <7 — 3x < 10.
—8<7-3x and 7-3x<10
x<5 and x>-1
-1<x<5
ARSWET ..ot [2]
(b)  Write down the smallest integer which satisfy -8 <7 — 3x < 10
ARSWEF ... 0[1]
© BGSS 2020 I'Turn over
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12 The pie chart represents the amount of time that Alicia spent on cycling, swimming and
playing badminton in a particular week.

" badminton /"
S

'.gw;éssésa
SSSEEELERCIEE:

The total amount of time that she spent on the three sports that week was 15 hours.
The angle representing the amount of time that she spent on playing badminton

was 154°.
(a)  That week, Alicia spent 5 h swimming.

Calculate the angle of the sector representing the amount of time spent on
swimming.

ARSWEF: s mninmsmapmg eI+ o pindpress s 120° [1]

(b)  On each of the seven days that week, Alicia spent the same amount of time
playing badminton.

Calculate the amount of time, in minutes, she spent on playing badminton
each day.

—léix15+ 7 x 60
360

=55

ARSWEF .vvveierirrriiniiniinnesinenranisnns min [2]

A DOCC NN
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15cm

VABCD is a rectangular pyramid with vertex V directly above C of the base ABCD.
AB=15cm, BC=8 cm and V'C = 6 cm.

Find

(a)  the volume of the pyramid,

—1-><15><8><6
3

ARSWEF ..o 240 cm® [1]
(b) the length of AC,
152 + 82
ATEWEF cuscsavsnssnsssinsaiisins a e nnenenssunss 17 cm [1]
(c) angle VAC.
6
tan angle VAC = —
17
AnSWer ........cccuuiiieiiiiiiiiiiiiiaennnnn, 19.4°[1]

© BGSS 2020 [Turn over
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14 Use the factorisation method to solve the equation (3x — 1)(x + 1) =4.
3x2+2x-5=0
Bx+5)(x-1)=0
x= —12 orl
3
ARSWEY X = unsuvwssunanss OF ceiriennnennnen [3]
15  The price of an apartment at the end of 2010 was 7% higher than that at the end of 2009.

The price of the same apartment at the end of 2011 was 5% higher than that at the end of
2010.

Calculate the price of the apartment at the end of 2011 as a percentage of the price at the
end of 2009.

Let x be price of apartment at the end of 2009.

Price at the end of 2010 = 1—07-x
100

Price at the end of 2011 = 1L.S-xlgzx

100 100

105 107

1001007, 109%
X

= 112—7— or 112.35
20

ABSWEL ... .. ivsssosesssvronmsmannnssssswissss % [3]

ADOCO NN



11

16 A
E
B
(M D o
ABCDE is a regular pentagon.
Triangle CDF is an equilateral triangle.
AEG and CDG are straight lines.
Find
(a) angle EDG,
360
5
ARSWEF «.oovieiiiiiii e 72°[1]
(b) angle DGE,
180-72-72
ANSWEL o0 crsisrnpngs N DNesns sans o+ 36°[1]
(©) angle BCF,
180 - 72 — 60
ANSWeF .....ooiiiiiiieiieee 48° 1]
(d) angle DFE.
(180-48)+2
ARSWer .........coouiiiiiiiieiiiiiei 66° [1]

© BGSS 2020 ITurn over
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12

Q

A, B and C are points on circle with centre O.
PAR and PBQ are tangents to the circle at 4 and B respectively.
Reflex angle AOB = x°.

(a)  Find, in terms of x, giving reasons for each answer,

®

Angle AOB

Angle ACB

(i)
Angle PAO

Angle APB

angle ACB,
=360° — x° (angles at a point)
- 2=t (angle at centre = twice angle at circumference)

(or 180° — 0.5x°)

angle APB.
= angle PBO = 90° (tangent L radius)

=360° — 90° — 90° — (360° — x°) (angle sum of quadrilateral)
=(x — 180)°

(b)  Given that the size of angle ACB is 1.5 times the size of angle APB,
find the value of x.

180° — 0.5x° = 1.5(x° — 180°)

2x° =450°

x=225

ARSWEF X = ..oiiieiiiii i [1]

e W NI ANDA D
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13

A survey was carried out to find out the amount of time that each student spent on

social media each day. The results are shown in the table.

(2)

(b)

©

Number of hours 1 2

3 4

W

Number of students 1 X

6 11 4

Joe said, “The mode is 4 hours if x has a value
than 11.”

equal to or bigger than 0 and less

State whether you agree with Joe. Explain your answer.

Agree with Joe.

Mode has the highest frequency or mode is the most common number of
hours spent on social media so the value of x should not exceed the number of

students with 4 hours.

(1]

Adeline said, “If the median is 3 hours, the largest possible value of x is 20.”

State whether you agree with Adeline. Explain your answer.

Disagree with Adeline
Possible reasons
e When x is 20, the median should be 2.5 h.

e Ifthe median is 3, the largest possible value of x should be 19.
e When x is 20, the middle value is not 3 hour. The middle value is between

2 hour and 3 hour.

e Ifthe median is 3, x is largest when the middle value is the number of
hours spent by the (x + 2)® student. This means that the largest possible

value of x should be less than 20.

The mean number of hours each student spent
Find the value of x.

1+2x+18+44+20
1+x+6+11+4

3.3

2x+83__

=33
x+22

2x+83=3.3x+72.6

1.3x=104

x=28

Answer x =

(1]

on social media is 3.3.

© BGSS 2020

ITurn over
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(@)

(b)

14

E={a,b,c,d, ef}
A={b,d} andf ¢ B

The Venn diagram represents &, 4 and B.
g

A B

() Find 4N B.

(i) List all the proper subsets of 4.

ANSWEF «..ovviniiiiieiiiiiaiiinn {b}, {d}, D [1]

(iii) B contains the largest possible number of elements, list the elements
in B.

ANSWETL «.ooeveeeiniiveccieinieiriei i {a,c, e} [1]

On the Venn diagram, shade the region which represents P’ U Q. [1]

A DOCC NN
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20 Factorise completely
@ m-2m+1-n?
(m—-17-n?

=(m-1+n)(m—-1-n)

ANSWEF ...c.oiiiiiiiiiiiiiiie [2]
(b) 3ax + bx — 6ay — 2by.
x(3a+ b)—2y(3a + b)
=Ba+b)x-2y)
HBBWEE w2i50505 0311 0« ibwnsminen s s msmensanmmmns [2]

© BGSS 2020 [Turn over
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16

Mrs Huang bought some chicken floss buns and hotdog buns for an outing.

The ratio of the number of chicken floss buns to the number of hotdog buns bought

was 11:7.

At the end of the outing, the number of each type of buns left was 4.

The ratio of the number of chicken floss buns to the number of hotdog buns consumed
was 8 : 5.

Calculate the total number of buns that Mrs Huang bought.

Let x be the total number of buns Mrs Huang bought

chicken floss buns hotdog buns
11 7
Initial number of buns 3 X 5 X
11 7
Number of buns consumed () T x—4 Te x—4
8 5
Number of buns consumed (2) 3 (x-28) 3 (x-8)
Method (1)
1 x-4
18" _8
7 x—4 7
18

11 7
5(—x—4)=8(-—=x—4
(lgx ) (1816 )

x=216

Method (2)

8 1
SEley=—x —4
TR T

x=216

5 7

2 (x—-8)= —x—4
or 13(x ) 18x

x=216




21

17

Method (3)

Let x be the number of chicken floss buns bought
Let y be the number of hotdog buns bought

x=132and y =84
Total number of buns bought = 132 + 84 =216

Method (4)
Let 11u be the number of chicken floss buns bought

Let 7u be the number of hotdog buns bought

Let 8w be the number of chicken floss buns consumed
Let 5w be the number of hotdog buns consumed

1lu—-8w=4
Tu—5w=4

u=12 (and w=16)

Total number of buns bought
=11x12+7x12
=216

Method (5)

Let 8w be the number of chicken floss buns consumed
Let 5w be the number of hotdog buns consumed

Number of chicken floss buns bought = 8w + 4
Number of hotdog buns bought = 5w + 4

8w+4_£
Sw+4 7

56w + 28 = 55w + 44
w=16

Total number of buns bought=8 x 16 +4+5x 16 + 4 =216
ANSWEF ..o [4]

© BGSS 2020 [Turn over
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22 The diagram shows an isosceles triangle ABC with 4B = AC.
Points G and E lie on BC and AC produced such that DG = CE.
The lines DE and BC intersect at point F. DG is parallel to AE.

(@)

()

A

RN
E

Prove that triangle DGF is congruent to triangle ECF.

DG = EC (given)
Angle DFG = angle EFC (vertically opposite angles)
Angle GDF = angle CEF (alternate angles)

.. Triangle DGF is congruent to triangle ECF (AAS)

(2]

Show that BD = CE.

Method (1)

Angle ABC = Angle ACB (AB = AC given)
Angle DGB = Angle ACB (corresponding angles)
.. Angle DGB = Angle ABC

= DB=DG
Since DG = EC (given),
~.BD=CE

Method (2)
Angle ABC = Angle DBG (common)

Angle BAC = Angle BDG (corresponding angles)
.. Triangle ABC is similar to Triangle DGB (AA)
= Triangle DGB is also isosceles

= DB=DG
Since DG = EC (given),
~BD=CE
[2]
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23 Aldrick and Bryan are two salespersons for a fitness programme.
The new subscriptions that they obtained in May and June for packages F, G and H are

shown in the table.
May June
Aldrick | Bryan | Aldrick | Bryan
Package F' 18 15 20 21
Package G 32 37 30 34
Package H 11 14 16 15

The information is represented by the matrices A and B.

A=

(@)

(b)

18 15 20 21
32 37| andB=|30 34
11 14 16 15

() FindB-A.

2 6
ARSWEF oottt -2 =3([1]
5 1

(ii)  Describe what the elements in B — A represent.
The change (or students could use “increase or decrease”) in new

subscriptions between May and June which Aldrick and Bryan obtained for
packages F, G and H respectively.

[1]

The sales commissions for packages F, G and H are $30, $45 and $60
respectively.

(i) Represent the information in a 1 x 3 matrix C.

ANSWET .....ooiiiiiiiieeeiee e (30 45 60) [1]

(i) Find CA.

P75 L S — (2640 2955) [1]

(i)  Describe what the elements in CA represent.

The total sales commissions Aldrick and Bryan received respectively in
May.

[1]

© BGSS 2020 [Turn over
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20

Ya

A(=2,-7)

The figure shows the graph of y = (x — p)* + q.
Points A(-2, —7) and B(4, —7) lie on the curve.

(a)  Find the values of p and g.

Method (1)
p=(@4-2)+2=1

B(4,-7)

Substitute (4, ~7) intoy = (x — 1) + g = ¢ =-16

Method (2)
~T=(@4-pY+q
~T=(2-py'+q
ARSWEF P'S issunsosmmamamanvenes s s 555 5% wewanes
= e [3]

(b)  Hence find the x-intercepts of the curve.

(x—1)2—16=0
Method (1) Method (2)
x—1=44 X2-2x-15=0

(x—5)(x+3)=0

x=50r-3

Method (3)
¥ —2%—15=0

o —(-2) +£4/(-2)? —4x1x(-15)
2

Answer (5, 0) or (=3, 0) [2]
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21

P

PQR is a right-angled triangle.
ST is perpendicular to PQ.
PR =12 cm, QR =5 cm, PT =3 cm and angle PRQ = 90°.

@

()

Show that triangle POR is similar to triangle PST.
Angle QPR = angle SPT (common angle)

Angle PRQ = 90° (given)
Angle PTS = 90° (ST is perpendicular to PQ)
..Angle PRQ = Angle PTS

Triangle PQOR is similar to Triangle PST (AA)

(2]
The area of triangle PST is 1.875 cm?.
Find the area of quadrilateral SRQOT.

Method (1)
areaof APOR (2

=(=)=16
areaof APST 3

Area of SROT =15 x 1.875

= 28% cm? or 28.125 cm?

Method (2)
ST _3 L gr=q1
5 12 4

Area of SRQT = %x12x5—2x3x1i— = 28% cm? or 28.125 cm?

© BGSS 2020 I'Turn over
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(b)

22

Method (3)
areaof APOR (2

=(—)=16
areaof APST 3

Area of APQR =16 x 1.875 =30

Area of SROT=30-1.875= 28% cm? or 28.125 cm?

Method (4)
Area of APOR=0.5x12x5=30

Area of SROQT =30 - 1.875
= 28% cm? or 28.125 cm?

ARSWEF .ot ciieeeiiiiaeenns




(@)

(b)

©

3

The cash price of a camera is $1 880.

Amelia bought the camera on hire purchase.

She paid a deposit of one fourth of the cash price and
paid the rest by 24 equal monthly instalments of $65.

(i) Find the total amount that Amelia paid for the camera.
1880 +4 + 24 x 65

Answer $2030........cciiiiiiiie [1]

(i)  Calculate the extra cost of buying the camera on hire purchase
as a percentage of the cash price.

2030-1880 »
1880

100

ARSWEF sosmrwmmsmsvninvosesainanianie s aenvs 7ﬁ % [1]
47

Alyssa bought an identical camera.
In order for her to pay for the camera, she borrowed a sum of $1 880
for 3 years at a compound interest rate of 4% per year.

Calculate the interest that Alyssa had to pay.

1880(1+ ——)° —1880
100

Answer $234.T4. ..o [2]

On selling a camera at $1 880, the merchant made a profit of 113% of
the cost which he paid for the camera.

Find the cost price of the camera.

B@xloo

213

Answer $882.63.........cooviiiiiiiien [2]

© BGSS 2020 [Turn over



4

(a)  Microspheres are small spherical particles which transport drugs in the human
body. The surface area of one microsphere is 1.54 x 10~ m”.

Find the radius of the microsphere.
Give your answer in standard form.

4nr?t=1.54 x 10710

ANSWEF ..o S 3.50 x 10°m[1]
20m*  12m
b Simpli + .
(b) plify ———+2>
3
ARSWEF oo 25’; d [1]

(© y=—}—\/q—r

2p

@) Evaluate y when p = %, g=12and r=-4.

(ii)  Express r in terms of p, g and y.

2py=+lq-r

Qpy)Y=q-r




(@)

5

A cylindrical water dispenser, with uniform cross section, has a capacity
of 30 litres.

)

(i)

Water from Tap A4 fills the empty dispenser at a constant rate of x litres
per second.

Write down, in terms of x, the time taken by Tap A to fill up the empty
water dispenser.

ARSWET ..o 3 s[1]
x

Water from Tap B fills the same dispenser at a constant rate of
(x + 2) litres per second.

Write down, in terms of x, the time taken by Tap B to fill up the empty
water dispenser.

ANSWEF ..o 30 s [1]

x+2
Tap B takes 25 seconds less than Tap A to fill up the empty dispenser.

Write down an equation in x and show that it can be simplified to
52+ 10x—12=0.

Answer

30 30 s

x x+2
60 = 25x(x + 2)

562 +10x—12=0

(2]

© BGSS 2020 I'Turn over



(d)

(@iv)

™

(vi)

6

Solve the equation 5x*> + 10x — 12 =0.

~10+/10> —4x5x(-12)
2x5

x =0.84391 (5sf) or —2.8439 (5sf)

Answerx=0.844 .................or =284 .. ... [3]

Hence find the amount of time taken by Tap 4 to fill up the water
dispenser.

30
0.84391

ARSWEF «..vvvviiiiiieiccee e 35.5s[1]

The cylindrical water dispenser has a height of 40 cm.

Sketch a graph showing how the depth of water varies with time
as the empty water dispenser is filled up with water from Tap 4.

4 Depth of water (cm)

40 f--mmmmmmmmmm oo oo

[1]

35.5 Time (s)




3

7

Points 4 (-8, —1), B (1, —1) and C( 4, 3) form a triangle as shown in the diagram.

(@)

(b)

(©)

@)

(e)

VA
C@4,3)

—_— of /

A(=8,-1) B(1,-1)

Given that the points 4, B, C and D are vertices of a parallelogram, find the
coordinates of all three possible positions of D.

Answer (=5, 3), (13, 3) or (~11, =5) [3]

Find the length of BC.

ANSWET ..ottt —-=[1]
3
Calculate the area of triangle 4BC.
ANSWEF ..o 18 unit? [1]

Point E(m, n) lies on AC such that AE : AC=1: 4.

Find the values of m and »n.

Method (1) Method (2)
F, midpoint of AC = (-2, 1) x-coordinate
.. midpoint of AF is =-8+ 1_42_ =_
( 2+(8) , ) ) y-coordinate
2 2
4

© BGSS 2020 ITurn over
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(a)  The cumulative frequency graph represents the masses of 200 eggs from
Sunny Farm.

Cumulative frequency
N

200

180 : >

160

140

120

100

60

40

20

35 40 45 50 55 60 65 70 75 Mass(g)

The eggs are grouped according to their masses.

Grade 1 :62g<mass<75g
Grade 2 :51g<mass<62g
Grade 3 140 g<mass<51g




(a) Use the graph to find

(i) the median mass,

ARSI senusnscnsmsnsnssuaamssessasnussanss i sss 55 g[1]
(i)  the percentage of eggs which are in Grade 2 category,
170 - 50 =120 eggs
BPEVWBI 0055655550555 o i » 5rm 60 % [2]
(iii)  the interquartile range.
59-51
ARSWEF ..ot e 8 g [B1]

(b)  The box and whisker plot shows the masses of 200 eggs from Happy Farm.

Fiego made two comparisons between the masses of eggs from Happy Farm and
Sunny Farm.

State whether you agree with Fiego’s statements.
Provide statistical evidence to support your answer.

(i) Statement 1: Generally, eggs from Sunny Farm have more consistent
masses than eggs from Happy Farm.

Agree. Sunny Farm has a lower interquartile range than Happy Farm.

[1]

© BGSS 2020 ITurn over



(b)

(c)

10

(i)  Statement 2: Happy Farm has a higher percentage of Grade 1 eggs than
Sunny Farm.

Disagree. The box-and-whiskers plot does not provide information on
number of eggs which have masses equal to or more than 62 g. From the
box-and-whiskers plot, we could only tell that Happy Farm’s upper quartile is
60 g which means that 25% of eggs have masses more than 60 g.

[1]

Thirty employees in Happy Farm work in either Administrative Department
or Farming and Outdoors Department.

The table shows the breakdown of males and females employees in the
departments.

Administrative Farming and Outdoors
Males 1 20
Females 3 6

@) Two employees are selected randomly from the 30 employees to be
the Chairperson and Deputy Chairperson of the Staff Well-being
Committee.

Find, as a fraction in its simplest form, the probability that

(a) both of them are from the Administrative Department,

ARSWEF ..o = [1]
145

(b)  atleast one of them is from the Administrative Department,

Method (1) Method (2)
26 25 4 26 26 4 4 3
——x— — X —X—F —X—
30 29 30 29 30 29 30 29
ANSWEF ...cs0n 050000 55m55m 5 swwsnt s susssmnpinss vass —2—2[2]
87

(© one of them is a male employee from Farming and Outdoors
Department and the other person is a female employee from
Farming and Outdoors Department.
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5 Complete Row 5 of the number pattern.

; Number Sum of
Row Number series of terms terms Pattern
1 1 1 1 2'-1
a 1+2 2 3 22 .1
3 1+2+4 3 7 23 .1
4 1+2+4+8 4 15 241
5 1+2+4+8+16 5 31 251
(1]
(@) Find the sum of 20+ 2" + 22+ 23 + ... + 210,
ARSWer ...coiiiiiiiiiiiee e 2047 [1]
(b) (i)  Find, in terms of », the value of 2° + 2! +22+ 23+ . + 2%
ANSWEF ..o, 271 _1 (or 22"~ 1) [1]
(ii) Hence findthe sum of 1 +3 + 7+ ... + (22% —1).
Leave your answer in the form 2% + & where & and 4 are integers,
1 <£<500 and —500 < % < 500.
=Q'-D+Q-D+ @ -D+... .+
=214+22+234+ . +220_1x200
or(20+21+22+23+ .. . +22%_1)_1x200
=¥ -1-1)-200
=220 _ 202
ANSWEE : i cis5i00550smmm550mmnnmmnnm s mramsane [2]

© BGSS 2020 I'Turn over
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A, B, and C are three points on level ground.
The bearing of B from C is 052°.
Angle ABC =134°, BC=5.1 km and 4B = 4.7 km.

N
N
B 47
< 4
5.1
525
C

(a)  Calculate the distance between 4 and C.
AC?=5.12+4.7-2x 5.1 x 4.7 cos 134°
AC=9.0223 (5 sf)

AC=9.02km

ARSWEF ...oiiiiiiiiiiiii e, km [3]
(b)  Find the bearing of 4 from B.
180° — 52° =128°

360° —128° —134°
=98°

ARSWEF ..o 098° [2]
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A building of height 70 m stands vertically at B.
Damien walks along AC and stops at a point D where the angle of elevation of
the top of the building from D is the greatest.

Find the angle of elevation of the top of the building from D.

Method (1)

Let shortest distance be BD

—12-x5.1><4.7xsin134°=%x9.0223xBD

BD=19111 (5 sf) km

10
1.9111x1000

x=2.1°(1dp)
Method (2)
Let shortest distance be BD

47  9.0223
sinBCA sin134°

= sin BCA=0.37473 (5 sf)

i Bl
51

BD=19111 (5 sf) km

10
1.9111x1000

x=2.1°(1dp)

ANSWEF ...ooviiiiiiii e 2.1° [4]

© BGSS 2020 [Turn over
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Sufi stands at a point due North of C such that he is equidistant from both

points B and C.

Find the distance from point C to Sufi.

Let point where Sufi stands be S.

Method (1

Angle BSC = 180° — 52° — 52° =76°

CcS 5.1

sin52°  sin76°

CS=4.14 (3 sf) km

Method (2)
51+2=255

c0s52° = —2—§§
SB

CS =SB =4.14 (3sf) km

Method (3)

Let distance from C to Sufi be x
2=x2+512-2xxx5.1cos52°

x=4.14 (3 sf) km

Answer

....................................
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The graph shows part of the speed-time graph of Selina’s cycling journey.

IRRE i
1 | R

(@)  Describe the cycling journey between 7 = 30 and ¢ = 70.

Selina was cycling at a constant speed of 5 m/s. [1]

(b)  Find the acceleration for the first 30 seconds of Selina’s journey.

ANSWEF ...oiiiiiiiiiiiieiiiiiiiieeeaaa —16-m/s2 [1]

(c) After 90 s, Selina slowed to a stop with constant deceleration.
She travelled a further 192 m before stopping at ¢ = p.

Find the value of p.
1

—xT'x8=192

2

T=48
p=90+48=138

AHEWEP D™ . ;. 1 s sasssscosnssmisnsmtmmmmnnswnensmers 3]

© BGSS 2020 [Turn over
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(d)  The distance-time graph shows the graph for the first 30 seconds of Selina’s
cycling journey.

Draw the graph from 7= 30 to ¢ = 70 of the journey.
Indicate clearly on the graph the distance travelled in the first 70 seconds.

i

A4

g

*
AN

N\

' ¢
N
N

\
e

b
N
N

[2]
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A closed cylindrical can of base radius 7 cm and height 4 cm has a capacity of
250m cm’.

@

(b)

©

()

(e)

Express # in terms of 7.

7r*h =250

Answer h = e —— [1]

Show that the total external surface area, 4 cm?, of the cylindrical can is

- is given by 4=2mw* + S00m .
Answer '
A=2mr* +2zr %
(1]
The table shows some of the values of 7 and the corresponding values of 4,
correct to the nearest integer, where A4 =2mr’ + Sl p
¥ 2 3 4 5 - 6 7
A p 580 493 471 488 532
(i)  Find the value of p.
Answerp=811......ccccoiiimiiiiiiiieienen. [1]
(ii)  On the axes given on the next page, draw the graph of 4 = 2> + S00x
for2<r<7. r[3]
By drawing a tangent, find the gradient of the curve at » = 6.
ANSWET .oviviiiiiiiiieiiiiee i eeae [2]
Given that the can has the least surface area, find the value of  and
the value of 4.
AREWEF F="01:5 545 s s vmommonnnonsin 155455455 5 56a
B=10.....ccccinieiiimieieiiriannenes [2]
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(i)

(©)

P

v al

N

850

750

700

650

600

550

500

450

400
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ABCDE is a uniform cross section of a warehouse model.

ABCE is arectangle. EDC is an arc of a circle with centre M. M lies on AB.

AM=MB=4cm, BC=6 cmand BP=10 cm.

10

A 4 M 4 B

@) Find angle CME.

Method (1)
tanChB =2
4

Angle CMB = 56.31° (2dp)

Angle CME = 180° - 56.31° x 2
=67.38°
= 67.4° (1dp)

Method (2)

MC*=4*+6>=52

Using cosine rule
82=152+52 -2 x 52 cos ZCME

cos ZCME = —5—
13

Angle CME = 67.38°
= 67.4° (1dp)

Method (3)
MC*=4+6"=52
Using area of triangle CME

lxszxsincME=lx8x6
2 2

Angle CME =67.38°
=67.4° (1dp)

© BGSS 2020

[Turn over
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(i)  Calculate the area of the cross section ABCDE.
Method (1)
MC?*=4?+6*=52

67.38)(7”(52%)(4><6><2 or lx52x67.38n+%x4x6x2

2

= 54.576 (Ssf)
— 54.6 (3sf) cm?

Method (2)
MC* =4 +6*=52

Area of segment = 67.38 xnx52—1x8x 6=6.5761
360 2

or —1—x52x 67.387 ——lx8><6
2 180 2

Area of cross section
=6x 8+ 6.5761
=54.576 (5sf)
=54.6 (3sf) cm?
ANSWEF ..o cm” [4]

(iii) A second geometrically similar warehouse model has a height which
is half the height of the original warehouse model.

Find the volume of the second warehouse model.

(%)’ %x54.576x10 =68.2 cm’
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The diagram shows a broken piece of a round plate.
()  State the property of circles you used in finding the centre of the plate.

Answer (i) Accept any of the following:
e The perpendicular bisector of a chord passes through the centre
e Tangent perpendicular to radius [1]

(ii)  Find, by constructing perpendicular bisectors, the centre of the plate.
Label the centre of the plate C.

Answer (ii)

© RGSS 27070 I'Tarn over
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A is the point (5, —8) and B is the point (-10, 4).
(a) Find the equation of the line 4B.

4-(-8) 4
-10-5 5

Gradient of AB =
4
8= —g(S)+c:>c=—4

Equation of ABisy = —%x— 4

(b)  The equation of the line / is 4x + 5y = 10.
(i)  Explain whether the line / intersects the line 4B.

Answer

Method (1)

Gradient of line / is —% and y-interecpt of line / is 2.

Both line 4B and line / have the same gradient
(or the two lines are parallel.)

But the two lines do not have the same y-intercept. Hence the two parallel
lines do not intersect.

Method (2)

Solving the two simultaneous equations, a solution of —20 = 10 is reached.

This means that there are no solutions to the two simultaneous equations.
Hence, the two lines do not intersect.
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(b)
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(ii) Explain whether the point C (10, —10) lies on the line /.

Answer

Method (1)
Substitute x = 10 and y = —10 into 4x + Sy,

4x + 5y = 4(10) + 5(-10) =10

But equation of the line / is 4x + 5y = 10 (or coordinates of C do not satisfy the
equation of /). Hence point C (10, —10) does not lie on the line /.

Method (2)
Substitute x = 10 into 4x + 5y = 10.

4(10)+ 5y =10
y=-6

Since y = - 6 is not the y-coordinate of point C, C(10, —10) does not lie on the
line /.

(2]
x3
(iii) Line / intersects the curve y = "2 —x* -2 atpoint D.
The x-ccordinate of point D is a real solution of the equation
x> + px* + qx — 20 = 0 where p and g are constants.
Find the values of p and gq.
3
X _@2p==_3,4)
5
KX-52+4x-20=0
p = — 5’ q = 4
ARSWEr P = ..ot
U = vommamiann s &k bk st morin [2]

© BGSS 2020 ITurn over
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Mr Tan has a medical condition which requires him to be on long-term
prescribed medication.

On a particular day, he took a 200 mg dose of the prescribed drug at 8 o’clock in
the morning. His body gradually broke down the drug so that one hour after
taking the drug, only 80% of the drug would remain active.

This pattern continues: at the end of each hour, only 80% of the drug that was
present at the end of the previous hour remains active.

To combat Mr Tan’s illness effectively, the amount of the drug in the body
should not fall below 30 mg.

There should not be more than 300 mg of the drug in the body, beyond which
the drug becomes toxic.

The table shows the amount, x mg, of the drug present in Mr Tan’s body ¢ hours
after taking the drug.

t (hours) 0 2 - 6 10
x (mg) 200 128 82 53 22
(i) Estimate the amount of the drug in Mr Tan’s body 8 hours after he has
taken it.
Method (1)

0.8x0.8x53=34 (also accept 33.92)

Method (2)
0.8% x 200 = 33.6 (3 sig fig)

(ii)  Explain why the recommended dosage for the drug is 3 times a day.
Show your calculations clearly.

After 8 hours, the amount of drug in Mr Tan’s body is 34 mg.

After 9 hours, the amount of drug in his body is 0.8 x 34 is 27 mg.

To maintain at least 30 mg of drug in the body, Mr Tan needs to take a
new dose every 8 (to 8.5) hours each day.

Since there are 24 hours in a day, the number of doses for each day is
24+ 8=3.
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Students solutions:

Solution (1)
8 hours after the first dose of the day, 34 mg of drug is left in the body.

After consuming the 2™ dose of drug 8 hours after the first dose, the
amount of drug in the body is 200 + 34 = 234 mg.

8 hours after the 2™ dose of drug, 0.8% x 234 = 39.3 (3 sf) mg of drug is
left in the body.

After consuming the 3™ dose of drug 8 hours after the 2 does, the
amount of drug in the body is 200 + 39.3 = 239 (3 sf) mg.

8 hours after the 3™ dose of drug, 0.8% x 239 = 40.1 (3sf) mg of drug is
left in the body.

Three doses of drug per day allow Mr Tan’s illness to be managed
effectively (amount of drug is always more than 30 mg) and keep the
amount of drug in the body below the toxic level.

Solution (2)

There are 24 hours in a day. However Mr Tan does not stay awake 24
hours. Assuming that he sleeps from 10 pm to 8 am and does not wake
up to take his medication during this 10 hour period,

At 8 am, he consumes the 1% dose of drug. At 2pm, 6 hours after the 1%
dose, he consumes the 2°¢ dose of drug.

The amount of drug in the body = 53 + 200 = 253 mg.

At 10pm, 8 hours after the 2°¢ dose of drug, the amount of drug in the
body = 0.8% x 253 = 42.4 (3 sf) mg. After he consumes the 3™ dose of
drug at 10pm, the amount of drug in the body = 242 (3sf) mg.

At 8am the following day, the amount of drug left in the body

=0.8% x 242 =40.6 (3 sf) mg.

Three doses of drug per day allow Mr Tan’s illness to be managed
effectively (amount of drug is always more than 30 mg) and keep the
amount of drug in the body below the toxic level.

(2]
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In Singapore, Ministry of Health provides subsidies for drugs at public specialist
outpatient clinics (SOCs) and polyclinics to support Singapore citizens with
healthcare costs.

The table below shows the per-capita household income (PCHI) criteria for
sub51d1es at pubhc SOCs and polyclmlcs
docs/librarie '5/default-d

PCHI < $1 200 70%
5% 75%

$1 200 <PCHI < $2 000 60%
PCHI > $2 000 50% 50% 50%

*Monthly PCHI is computed as the total gross household monthly income
divided by the total number of family members living in the household.
** Qubsidy tier shows the subsidy rate the Singapore Citizen is entitled to

Mr Tan, his wife and two children are Singapore Citizens. They live together in
a 4-room HDB flat.

Mr Tan T34 $3500

Mrs Tan 32 $2 000
First Child 5 Nil
Second Child 3 Nil

Mr Tan’s medication costs $1.90 per dose. Every 6 months, he receives
outpatient services at a public SOC. Each visit at the public SOC costs $245.

Mr Tan decides to apply for both polyclinic drug subsidies and public SOCs
service and drug subsidies.

Find, after Mr Tan is granted the subsidies, the amount he will save on the cost
of drugs and outpatient treatment each year as a percentage of his annual gross
salary.
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Answer space

PCHI of Mr Tan’s family = (3500 + 2000) + 4 = $1375

Subsidy tier Mr Tan qualifies is 60% subsidised SOC services and 75%
subsidised drugs

Savings on cost of drug and treatment in a year
=0.75%x1.9%x3x365+0.6x245x2

=$1 854.375

% saving

_ 1854375
3500%12

_ 1854375
42000

100

= 4.42%

[3]
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