
25

2020 Prelim S4 Mathematics P1 [Turn over

ANSWER KEY

Qn Qn
1 k = 1 15a 999.8 g
2 71 15b 9.00 g
3a 2 days 15c For grouped data, only the mid-values of each 

data are used to calculate the mean and standard 
deviation. Hence, the mean and standard 
deviation are estimates.

3b 0.25 15d I will buy machine A.
Machine A is more consistent in producing the 
packets of 1kg chocolate than machine B
because the standard deviation of the mass of 
chocolate by machine A is 9.00g which is lower 
than the standard deviation of the mass of 
chocolate by machine B that is 12.5g.

4 Quadratic Sketch 16a 22 3 5
5a 2 m/s 16b a = 906
5b 0 m/s2 17ai 117

96
5c 4 m/s 17aii The elements represent the manufacturing cost 

of a dress ($117) and a shirt ($96) respectively.
5d Speed-Time graph 17bi (26100)
6a Venn Diagram 17bii The total manufacturing cost of 100 dresses and 

150 shirts.
6b 11,13,17,19 18a 22 7a b
6c 10 18b 3 3y xy x y
7 212.5 ml 19a 4 2, 3, 4, 5, 

4, 3, 2
23 25

8a n = 6 19b k = 9
8b 20 19c 2 22 1 or     1 2S n S n
9 Sketch 19d 9799
10 Construction 20 m = −38

x = 8
11 1

1
x
x

21a 6 5
2

a bc
a b

12 8 : 7 21b c = 4
13 r = 3.00 22a Since the cost per ml for the 800 ml packet is 

different from that of the 375 ml packet and the 
250 ml packet, the cost of the soya milk is not 
directly proportional to the quantity of soy milk.

14a 48 22b 16.2 cm
14b 96
14c 48
14d 6
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Answer Key

1(a) 3x 7(a)(i) 108o

(b) 2

2
2

3 2
y

y
(a)(ii) 36o

(c) 3

3 2

2
3

p
q r

(b) 110.11 cm2

(d) 6

8

9t
v

(c)(i) 3850 cm3

(e) 12  or  1
3

x (c)(ii) 1620 cm2

2(a) 74.27 10 (d) $23.59
(b) 59.5% 8(a) 4.619 cm
(c) 81.28 10 (b)(i) 22.2 cm
(d) 91.28 10 (b)(ii) 12.7 cm3

3(a) A(9,9) 9(a)(i)(a) 14 minutes
(b) p = 6 or 12 (rejected) (a)(i)(b) 2 minutes 30 seconds
(c) y = -3x+21 (a)(ii) 25%
(d) E(0. 21) (a)(iii) Median for School X is 14 minutes 

while median for School Y is 11 
minutes 54 seconds. Generally, girls 
from School Y performed better as the 
median is lower.
The interquartile range of School X is 
2 minutes 30 seconds while 
interquartile range for School Y is 1 
minutes 48 seconds.  Therefore, the 
timing for the girls from School Y has 
less variation.

(e) 22.5 units2

4(a) p = 0.8
(b)

(c) Draw 2y
1.9 or 4.75 x

(b)(i) 23
60

(d) 2.75 (b)(ii)(a) 2093
14340

5(a)(i) 063o (b)(ii)(b) 71
1195

(a)(ii) 056o 10(a)(i) Interquartile range is preferred as it is 
not affected by outliers like 52 hours

(b)(i) 249 m (a)(ii) Yes.
The mean/ median for School Y is 
higher. – 1 mark
Generally, students in School Y spent 
more time on HBL – 1 mark

(b)(ii) 215 m (b) A - $28.50
B - $29.12
C - $35.13
1) I would recommend A.  Total cost 

is lowest.
2) I would recommend B.  The value 

of the voucher is more than the 
price difference between food 
delivery service providers A and 
B.  Thus, it is more worthwhile 
buying from food delivery service 
provider B.

(c)(i) 210 m
(c)(ii) 20.9o

6(a) 3100  cm
(b)(i) 100  seconds

x
(b)(ii) 100  seconds

2 1x
(c) 22 (1 100 ) 100 0x x
(d) -1.00 or 157.58
(e) 1.99 seconds
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Mathematical Formulae

Compound Interest

Total amount = 1
100

nrP

Mensuration
Curved surface area of a cone = rl

2Surface area of a sphere = 4 r

21Volume of a cone = 
3

r h

34Volume of a sphere = 
3

r

1Area of triangle  = sin
2

ABC ab C

Arc length = ,  where  is in radiansr

21Sector area = ,  where  is in radians
2

r

Trigonometry

sin sin sin
a b c

A B C

2 2 2 2 cosa b c bc A

Statistics

Mean = 
fx
f

22

Standard Deviation =
fx fx
f f

3

3
r

1iangleeeeeeee   ssss
222222222222
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Answer all the questions.

1 Given that  
18 64 1

8k , find k.

1

1 2 0

1 0

8 64 1
8

8 8 8
8 8

1 0
1

k

k

k

k
k

Answer k = 1 [2]

2 Find the difference between the greatest and the least integer values of x that satisfies
3 24 2

4 3
x x .

3 24 2
4 3

48 3 9 4 8 24
48 17 24
31 41
41 31

x x

x x
x
x

x

Alternative method:
3 2 3 2 4         and          2

4 3 4 3
48 3 9 4 8                     3 9 4 8 24
48 17                                                     41

    31

41 31

x x x x

x x x x
x x

x

x

Difference 31 40
31 40
71

Answer 71 [3]

M1

A1

M1

M1

M1

M1

A1

teger valueues off xx that

8 24
7 24

411111111111111111111
41 3333333333333333333331

8
7

41
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444444444444444444888888888888888 111111111111111111117777777777777777777777777                     

    33333333333333333333333333333333331111

4411 31
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9 444444444 9
11111111111111111111111777777777777777777777777777777777                                         

33333 334444444444444 x 3333
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3 (a) 12 engineers worked together and completed 30 identical model cars in 6 days. 
Assuming all the engineers worked at the same rate, how many days would 18 
engineers take to complete 15 identical model cars?

No. of engineers No. of model cars No. of days
12 30 6
18 30 4
18 15 2

Answer 2 days [2]

(b) The kinetic energy of a moving object, E joules, is directly proportional to the 
square of its speed, v m/s.
When the speed of the moving object is halved, the corresponding kinetic energy 
of the object is p times its original kinetic energy. 

Find the value of p.

2

2
1

2

2
2 1

,  is a constant

2
1
4
1
4

E kv k

VE k

E k V

p

Alternative method:
2

1 1

2 2

2

1 1

2
1

1

2

2

1

1
2

4

1
4

E V
E V

E V
E V

E
E
E
E

Answer p =
1
4 [2]

M1 
A1

M1

A1 M1

A1

nding k

1
4444444444444444444444444444444444444

p
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11111111111111111111
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2

44
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E2

E1

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE2222

E1

EE2

E

1111VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV11111111111111111111111111111111111

2VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV2VVVVVVVVVVVVVVVVVVVVVVVV

1V11

1
111

1 V1
12

V11V1
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4 Sketch the graph of 216 3y x on the axes below.
Indicate clearly the coordinates of the points where the graph crosses the axes and the 
maximum point on the curve.

216 3y x

[2]

B1 for shape and 
turning point and 
symmetry of curve

B1 for x- and y-
intercepts

y

xOO
inter

xO
(‒1, 0) (7, 0)

(0, 7)
(3, 16)

61616
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5 The diagram below shows the distance-time graph of a particle from point P for the first 20 
seconds of its journey.

(a) Find the average speed during the first 10 seconds.
20Average speed 
10
2 m/s

Answer 2 m/s [1]

(b) Find the acceleration of the particle when t = 17.

Answer 0 m/s2 [1]

(c) Find the speed of the particle when t = 18.
16Speed 
4

4 m/s
Answer 4 m/s [1]

(d) The speed increases uniformly for the first 10 seconds.
Sketch the speed-time graph for the first 20 seconds on the answer space, 
indicating the corresponding speeds clearly.

[3]

Distance from P (m)

Time (s)
0

36

20

( )Time (s)
10              16             20

Speed (m/s)

Time (s)
0

( )Time (s)
10              16             20

4

B1

A1

B1

B1 for each 
interval

AnAnnnAnAnAnAnAnAnAnAnAnAnAnAnAnAAAnAAAAAAnAnAnAnAAAnAnAAAAnAnAnAnAnAnAAAAnAnAAAAnAAnAnAAAAnAAAAnAAnAnAAAAAnAAAAnAnnAnnAnnnnnnnnnnnssssssssswswswswssssssssswswswsswswssssswssssssssss eeeer 2

of the ppppppparrrrrrrrrrrrrtttititittttttttt clccclclclclcclclclccle whheneneeneneneeneneneenenenen tttttttttttt = 771171717771777777777777777171717177777771777771777777777777777777777177777777777777777777777777.............

Annswsweer 00

nd thee ssssssssssssssssspeppppppppppppppppppppp ed ofofofofofofofofofofofofofoffofofofofoffoffofoffoofoofffffffofooofofofooo ttttttttttttttttttttttheheheheheheheheheheehehehehehhehhhehehhhhhhhhhhh pppppppppppppppppppppppppppparaaaa tititiiiiiiiiiiiiiitiittttittitiiiiclclclclclclclclclclclclcllclclclclcllcllllle e eeeeeeeeeeeeeeeeeeeeeeeee whwhhwhwhwhwhwhwhwhwhwhhwhwhwhhwhhwhwhwhwhwhwhhhhwhwwwhwwwwww eneneeneneneneneneneeneeneeeeeeeeeeeeeeeeeeeee t = 1888888888888888888888888888888888888888.................
111111111111116666666666666666Speeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeedddddddddddddddddddddd 
44444444444444

4 mmmmmmmmmmmmmm//////////////ss

The spspspspspspspspspspspspppsspspsspsppssspspspspsspssppsppppppspppppeeeeeeeeeeeeeeeeed d d dd d ddddddddddd dddddd d d dd ininininininiininininininiiniiinininininiinnnnnnnnncrcrcrcrcrrcrrcrcrcrcrcrrrrcrcrcrcrrcrrcrc eaeaeaeaeaeaeaeaaeaeaeaeaaeaeaeaaeaaeaeaeaeaeaeaeeaeeaeaaaaaaseseseseeseseseseseseseseseseseeesessesessssesss s uniforororormlmlmlmlyyyy for th
etchhhhhhhhhhhhhhhh ttttttttttttttttttttttttttttthehehehehehhheeheheheeeeeehehhh sssssssssssssssssssssssssssspepepppepepppepepeppepppepppepppppppppppppppp ed-tiimeme ggrar ph fo
catingnngnnnnnnnnnnnnnnnnnnnnnnnn  thee ccccororororrerereresspondi

/s)

A1AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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6 Given  is an integer: 10 22x x , and 

:  is a prime number

:  is a odd number

A x x

B x x
(a) Draw the Venn diagram to show the elements of and two sets A and B. [1]

(b) List the elements in the set A B .

11,13,17,19A B

Answer 11,13,17,19 [1]

(c) Find 'n A B .

' 10,11,12,13,14,16,17,18,19,20

' 10

A B

n A B

Answer 10 [1]

B

10    12    14    16    18    20

B1A
11   13
17   19

15

21

B1

B1

AnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAnAAAnAnnAnAnnAnnnAnAAnAAAAnAnAAAnAnnAnnnnAAAAAAAAAAAA ssssssssswswswswsssssswsssss er

10,11,12,,,,,,,,,,,,,,13333333333333333333333333333,,,,,,,14,,,,,,,,,,,,,,,,,,,,111111111111111116666666666666666666666666,,,,,,,,,,,,,,,,,,,,,1177777777777777,,,,,,,,,,,,,,,111111111111188888888888888888888888888,,,,,,,19999999999999999999999,,2222222222222222222222222222222222200000000000000000000

10000000000000000000000000000000000000000

AnA swe

B1B1B1BB1B1B1B1BB1B1BBB1BBB1B11B1B11B11111111B11B11111B111B1BB



8

2020 Prelim S4 Mathematics P1

7 500 ml of liquid fertiliser was made by mixing 200 ml of water with a 300 ml mixture of 
chemical A and chemical B.
The ratio of chemical A to chemical B is 1 : 9.
Abigail wants to decrease the concentration of chemical B to 20% of the liquid fertiliser.
Calculate the volume of chemical B to be removed from the original 500 ml of liquid fertiliser.

9Amount of chemical  300
10
270 ml

B

Let the volume of chemical B to be reduced be x ml.

270 1
500 5

1350 5 500
4 850

212.5

x
x
x x
x
x

Answer 212.5 ml [2]

M1

A1
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8 The number of sides of a regular polygon B is triple the number of sides of regular 
polygon A.
The ratio of each interior angle of the polygon A to that of the polygon B is 3 : 4.

(a) Find the number of sides of polygon A.

( 2) 180 3 (3 2) 180
4 3
3 22

4
4 8 3 2

6

n n
n n

nn

n n
n

Answer 6 [2]

(b) Hence, find the size of each exterior angle of polygon B.

360Size of each exterior angle of polygon B
3 6
20

Answer 20 ° [2]

M1

A1

M1

A1

AnAnAnAnswswswswerererer 6

erior ananannnannnnnnnnnnnnannnnnanannnnnnnnannnnnglggggggggggg e offf pppppppppppppppppppppppppppoololololololololololololololololololololololololololllllyygyyyyygygygygygygygygygygygygygyyygygygygyyyygygygygygygygygygygygygygygygygygygyggggonoononooononononononononononononoononooonoononononnnnnnnonnonnnnnnnnnn  BBBBBBBBBBBBBBBBBBBBBBBB.

33333333333333333333333333333333333336666666666666666666666666666666666666666666666666666666666666666666000000000000000000000000000000000000000000000000000000000000000000000000000angle of ppppppppppppppoooooooooooooolllllllllllllyyyyyyyyyyyyygon BBBBBBBBBBBBBBB
33333 6
220222222222222222222222222222222222220

MMMMMMMMMM1M

A1
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9 The container, shown in the diagram, is initially full of water. 
There is a small hole at the bottom and water is leaking through the hole at a constant rate.

It takes one minute for the water level to drop from Point A to Point B and another three 
minutes to drop from Point B to Point C and a further 90 seconds for the water to be fully 
drained from the container.

On the axes below, sketch the graph showing the depth of the water, h cm, in the container.

Answer

[3]

B1 for each part 

5 cm

8 cm

12 cm

5 cm

8 cm

Point A

Point B

Point C

h (cm)

Time (min)

25

20

15

10

5

Tim
1            2            3            4            5 5.5 6

12

0

m Point A toto PPoiointnt BB and ano
a further 90 ssssececececonononondsdsdsds for r ththe e wawatet r t

graph shshshhshhhshhhhhshhhhhhshhshshhshshshshshshhhsshssshhshowinng g g g g g g g g g gg g gg ththththththththththththe deddeddddddededdededededddededededdeddedeededeeeeededeeededeeedeeddeeeededeeedeedeedeedddeededddededdddedeeeeeeeeeeeeeeptptptptpttppptptptpptptptptptptptptptptpptptptptptpptpttptptptptptptptpptpttptptptttptptttptptptptptptpptptptptptptptptpttptppptpptpptptpptptppttppppptppptpppppppppppppppppp hhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhh hhhhh hhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhh ofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofff tttttttttttttttttttttttttttttttttttthehehehehhhhhhhehehehehehehehhhhehehehehhhhehehehehehehehehheheeeeeeeeeee wwwwatatataterererer,,,, hh cmm, in the con

m)

25

20202022020202020202020202020202020202202020222020222020022220202002

151515111111151111111111

100000000000000000000000000000000000

155555555
1121212121212121212121121211212121121211211112112121112121112222222222222
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10 Three points X, Y and Z are shown below.

(a) P is equidistant from the points Y and Z.
P is equidistant from the lines YX and YZ.
Construct and label the point P.

[2]

(b) The point W is such that 125YXW and WZ is 5 cm.
Find the two possible positions of W and label them W1 and W2.

[2]

Y Z

X

B1 for perpendicular bisector
B1 for angle bisector and point P

B1 each

P issssssssssssssss eeeeeeeeeeeeeequququququqququqquqququqqqqqqqqqqqququququququququididididdididiidididddidididdidiidididdddddddddiddddddididi isisssssssssssissssssisisssississsssi tatatatatatatataaaaatataatataataataatatatattat nntnntntntntnnttntntntnnttnttntntttntttntttnttttnnnnn ffffffffffffffffffffffffffffffffffffffffffffrorororororororororororoorrororoorororooorororrorrroroooororoom m m m m m mmmm m mmmmmmmmmmmmmmmmmmmmmmmmmm thththththhthththththhthththhthththhththhthththhhthtt e popopop inininintstststs YY and Z
is eeeeeeeeeeeeeeeeququququququququququququqquququququququququqquququuuuuuuquuq idididdididdidididddididdidididididdddddisiiiiiiiiiiiiiiiiiiiiiiiii tataaaaaaaaaaaaaaaaaaaaaaaaantntntntntntntnttntntntntntntntntttntntnntntntnttt ffffffffffffffffffffffffffffffffffrom ththththeeee lilililinennn s YX
nstrrrrrrrrrrrucucuucucucucucucucuucucucuucucucuucuccccccccccccccct t ttttttttttt t tttttt ananaananaanananananaanananaaananannnananandddd ddddddddddddddd labebebebel l l l ththththeeee point P

oint WW isis such
two p
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11 Express 2

3 1 1
2

1
x x

x
as a single fraction in the simplest form.

2

3 1 1
2

1
3 1 1 2 1

1 1 1

3 1 2 1
1

1
1

x x
x
x x x
x x x

x x
x

x
x

Answer
1
1

x
x

[3]

12 Q is 25% greater than P and R is 30% smaller than Q.
What is the ratio of P : R?

P : Q : R
1 : 1.25

1 : 0.7
4 : 5 : 3.5
8 : 10 : 7

: 8:7P R

Answer 8 : 7 [2]

M1 

M1 - single fraction

A1

M1 (o.e.)

A1

AAAnAnAnAAAAnAnAnAnnnnnAnAnAnAnAAnAnAAAAAAAnAnAAnAAAAnAnAnAAnnAnAnAAnAnAnAnAnAnAnnAnnAnnAAnnnAnAA swswswswss er
1
1

x
x

han P and d RRRRRRRRRRRRRRRRRRR isi 33333333333330%0%0%0%0%0%%0%0%0%0%0%0%0%0%%0%%0%0%%%%%0%0%0%0%0%0%%%0%000%0%%0%00 ssssmamamamamamamamaammamamamamammamamaaaaaamaaallllllllllllllllllllllllllllllllllererrrrrrr ttttttttttttttttttttttttttttttttthahahhahahahahahahahahahahahaahahahahhahahaaaaaahaaahahh n Q.
atio of PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP : RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR???????

PPPPPPPPPPPPPPPPP ::::::::::::::::::::::::: Q :: RRRRRRRRRRR
111 : 1.1111111111 25

11111111111111 :: 0..777777777777777777777777777777777
: 5 ::::::::::::::::::::::::::: 3.3.3.3.3.333.3.3.3.33.3.33.3..33333333333 555555555555555
: 10101111110100011001111 ::::::::::::::::::::::::::: 77777777777777777777777777

7

MMM1MMMMMMMMMMMMMMMMMM ((((((((((o.o.o.o.o.o.o.o.o.o.o.e.ee.e.ee.e.ee.e.e.ee.e )))))))))))))

A1
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13 A bank guarantees an interest amount of $750.46 at the end of 3 years with a compound 
interest of r% per annum, compounded every three months, for a principal amount of $8000. 
Find the value of r.

3 4

12

12

48000 750.46 8000 1
100

1.0938075 1
400

1 1.0938075
400

3.00 (3sf)

r

r

r

r

Answer r = 3.00 [3]

M1

M1

A1

swer rr =
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14 In the figure below, ABC and ADE are tangents to the circle with centre O.

                                           84

Given that DF is parallel to ABC and angle DAB = 84°, stating your reasons clearly, find

(a) angle ADB,
   (tangents from ext pt)

180 84   (Base angles of isosceles triangle)
2

48

AD AB

ADB

Answer 48 ° [1]

(b) angle BOF,
48    (alt angles,  // )                 
96    (angle at the centre = 2 angles at circumference)

BDF DF AB
BOF

Answer 96 ° [2]

(c) angle FBC,
90   (tan  rad)
180 96

2
42   (base angles of isosceles triangle)
90 42
48  

OBC

OBF

FBC

Alternate segment theorem 
award 2m

Answer 48 ° [2]

(d) angle DFO.
48  (alt angles, // )

48 42
6                                 

DFB FBC DF AB
DFO

Answer 6 ° [2]

A1

M1
A1

A B

D

C

E

F

O

M1

A1

M1

A1

, stating yyyyouououour rrr reeeeasasasasons c

xt pt)

(Base anggggggggggggggggggglllllllllleeeeeeeeeeeeesssssssssssss of issooooooooooooooossssssccccccccccccellessss ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngggggggggggggggggllllllllllllllllle)))))))

AnAnswswer 48

angleeeeeeeeeeeeeeeeee BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBOFOFOFOFOFOFOFFFFOFOFOFFOFFOFOFOF,,FF
4888888888    ((aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaallttttttttttttttttttttttttttttttt anglessssssssssssssssssssssssssssss,,   ///////////////  ))))))))))))))))))))))))))))))))                    
96    (((((((((((((((((((((((((((((aaaaaaaaaaaaaaaaaaaaannnnnnnnnnnnnngleeeeeee  aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttthhhhhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeee cccccccccccccentre = 2222 aaaannnnggggllllees at ci

 /////////////////////////////////////////////////////////////// 
BBOOOOOOOOOOOOOOOOOOOFF

4444444444444488888888888888BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDFFFFFFFFFFF
96BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

gle FBFFBFFBFBFBFBFBFBFBFBFBFBFBFBFBFBFBBFFBBBBBBBBBBBBBBBBBBBCCCCCCCCCCCCCCCCCCCCCCC,
9900   ((tan 
180

C 9900  ((ttananC

A1AAAAAA1AAAA1A1AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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15 The table below shows the mass of 500 packets of 1 kg chocolate packed by machine A.

Mass (x grams) 980 990x 990 1000x 1000 1010x 1010 1020x
Frequency 74 178 182 66

(a) Calculate an estimate of the mean mass.

Mean 999.8g

Answer 999.8 g [1]

(b) Calculate an estimate of the standard deviation.

Standard Deviation 9.00g

Answer 9.00 g [1]

(c) Explain why the mean and standard deviation are estimates.
Answer
For grouped data, only the mid-value of each data is used to calculate the mean 
and standard deviation. Hence, the mean and standard deviation are estimates.

[1]

(d) The mean and standard deviation of mass of chocolate packed by machine B is 
given below.

Mean (grams) 1000.2
Standard Deviation (grams) 12.5

If you are the owner of the chocolate distribution business, which machine will you 
buy? Explain your reason.

Answer

I will buy machine A.
Machine A is more consistent in producing the packets of 1kg chocolate 
than machine B because the standard deviation of the mass of chocolate 
by machine A is 9.00g which is lower than the standard deviation of the 
mass of chocolate by machine B that is 12.5g. 

[1]

A1

A1

A1

A1

Answswerer 9.00

deviation are esesesesessessseseessssssssstititititt mmmamammmmmmmmmmmmmmmmmmmatetetetes.

mid-vavvvv lue ofofofofoffofofoffofoooofoo eeeeeeeeeeeeacacacaccccccaccccccccccccccccccccccccccccccccccccccccccch h h h hhhhhhhhhhhhhhh hhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh dadadadaddadadddaddadadadadadadaaadadaddadadadadadaadadadadaddddadadadaddadddadaddadadadadadadadadadadaddaddadadadddadadddaddddddddadaddddadadddadaaaadaaaadaaaaaddddaaddddaadad ttatattatatatatatatatatatatatatatatatatatatatatatatatatatatatataattataaataatattttttt iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssss ssssss ss s s  ususususuuuusuusuuuuususussususssusuusussusuuusususussssusussssususussssussusssusssssssededededeeeeeeeee ttttoooo cacalllclcululululaataa e the mean
n. Hencce, tttttttttttttthehehehehehehehehehehehehe meannnnnnnnnnnnnnn anananananananananananand ststttttttttttttttttananananananananaanaananananananananananaananananananananananaannananananaannnnnannnnanannnnnnnnnnnnnnnnnnnnnannnnnnnnnnnnndadadddddddddddddddddadadadadddddddadaddddddddaddadadddadaddddadadaddddddadaddddadaddddddddddddd rd ddddeveveveviaiii tiononnn aaaarererere estimatatatates.

ean and sssssssssssssssssssssssssssssssssssstatandndndndndndndndndndnndndndndndndndndndndndnnnnnndnndnddddard ddddddddededddddddddddddddddd viviiiiiiiiiiiiiiiiiiiatiion nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ofofoooooooooooooooooooooooooooooo mmmmaass ofof chchchchchchchchhchchchchchchchchchchchchhchchchhhhchhchchhhchocolatee papackedd bby y machin
ven beeeeeeeeeeeeeeeeeeeelolololololoololololololololoolololololooolol w.wwwwwwwwwwwwwww

MeMeeMeMeMeeeMeeMeeeMeeeMeeeeeeeeeeanaaaaaaaaaaaaaaaaaaaaaaaaa  (graaaaaaaaaaaaaamsmsmsmsmsmsmsmsmsmsmsmsmsmsmsmmsmm )) 101001010101010101010010101010100101110011111111111111 00.2222
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16 (a) Express 150 as a product of its prime factors.

2150 2 3 5

Answer 22 3 5 [1]

(b) Find the smallest integer a, such that 2150 150 a is a perfect square.

2

2

150 150

150 151

2 3 5 151

2 3 151
     906

a

a

a

a

Answer a = 906 [2]

A1

M1

A1

AAnsw
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17 A tailor shop makes dresses and shirts.
The following table shows the different components of manufacturing each clothing item.

Labour (Hours) Cloth (Metres) Buttons (Rows)
Dress 7 5 2
Shirt 4 5 3

Labour costs $8 per hour, cloth costs $11 per metre and buttons cost $3 per row.

It is given that 
7 5 2

      
4 5 3

A ,
8

11
3

B and C AB .

(a) (i) Evaluate C.
8

7 5 2
      11

4 5 3
3

56 55 6
32 55 9

117
96

C

Answer

117
96 [1]

(ii) Explain what your answer in (a)(i) represents.

Answer
The elements represent the manufacturing cost of a dress ($117) and a shirt 
($96) respectively.

[1]

(b) In addition, 100 150D .

(i) Evaluate DC.
117

100 150
96

11700 14400

26100

DC

Answer (26100) [1]

(ii) Explain what your answer in (b)(i) represents.

Answer
The total manufacturing cost of 100 dresses and 150 shirts.

[1]

AnAnswswer

111177
9696

(ii) ExEEExEEEEEEEEEEEEEEEEEEEEEEEEE plplplplplplplplplplplplplplaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiain whwhwwwhwhwhwhwhwhwhwhwwhwhwhwhwwhwhwwwwwwwwww ataaatatataataataaatatatatatatatatatataaaaaaa  yoyoyoyoyooyoyoyoooyoyoooooyooyoyoyooooyooyooooyooourururururururuuuuuuuuuuuuuuuuuuuuu aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaansnnn wer inin ((((((((((((((((((((((((((((((((a)a)aa)a)a)a)a)a)a)a)a)a)a)a)a)a)a)a)a)a)a)a)a)))aa)aaaaaaa)(i(i(i(i(i((i(ii(i(i(i((i(i((i(((i(iiiiiiiiiiiiiiiii))))))))))))))))))))))))))))))) rerererererereererererererererererereeeeeeeeeeeprprprprprprprprprppprprprprprprprprrprprprpppppp eesentstststs....

AnAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA swerererrrrrrrrrrrr
ThThThThThThThThThThThThThThTThThThThThTTTTTTThThThhhhhhhhhhheeeeeeeee eleleleeleleleleleleleeeleleleeleeeleleeeeeleeelelllllemememememememememememememmemememememememeeeeeeeeeeeeee entssssssssss rererererrerererererererererererererrererreererreererereeereereeeeprprprprprprrprprprprprrprprprprprprprrrprprprrprprprppp esesssssssssssseneneneneenenenenenennnnnenennennnnnnt ttttt tttttttttttttttttttttt the maaaanunununufafafafacturing
($96) reeeeeeeeeeeeeeeeeeeeeeeeespsppppsppspppspppspsppspppspspppppppppppppppppppppppececececececececececececececececececececeececceeecccccctititittititittitititttititttititivevveveveveveveveeeveveveveeveveelylyylylylylylylylylylyylylylylylylylylylll .

ddititittttttttttttttioioioioiioioioiioioioiioiiioioioioioioiiiiiiiiiiii nn, D

valuate D
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18 Factorise each of the following completely.

(a) 2 22 4 28 7a ab a b .

2 2

2 2

2

2

2 4 28 7

2 4 7 7

2 7

2 7

a ab a b

a a b b

a b

a b

Answer 22 7a b [2]

(b) 2 29 3xy x y y .
2 2

2

9 3

9 3

3 3 3

3 3

3 3

xy x y y

x y y y

x y y y y

y x y y

y xy x y

Answer 3 3y xy x y [3]

M1

A1

M1 – factorise

M1

A1

Answerr

yyyyyyyyyyyyyyyyyyyyyyyyyyy

MMMMMMMMMMMMMMMM1111 ––––––––––– factororororororororoororoorisisisisisisissisissisisisssssssssssssse

M1M1MMMM1M1MM1MM1M1MMM1M1M1M1M1MMMMM1MMM1MM1M1M1M1MMM1M1MMM1MMM1M1M1MM1M111111

11A111
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19 Study the number pattern shown in the table below:

Number (n) Pattern Sum of Number Pattern (S) S + 2
1 2 2 4
2 2, 3, 2 7 9
3 2, 3, 4, 3, 2 14 16
4 2, 3, 4, 5, 4, 3, 2 23 25

(a) Complete the table. [1]

(b) If S = 2 + 3 + 4 + . . . + (k – 1) + k + (k +1) + k + (k – 1) + . . . + 4 + 3 + 2 = 98,
find the value of k.

21 98 2

1 10    1 0
9

k

k n
k

Answer k = 9 [1]

(c) Write a formula connecting S and n.

2

2

2 1
         or

1 2

S n

S n

Answer 21 2S n [1]

(d) Hence, find the sum of 2, 3, 4, …, 98, 99, 98, …, 4, 3, 2.

299 2
9799

S

Answer 9799 [1]

A1

A1

A1

A1

AnAnswswerer kk =

d n.

2 222222222222222222222222222222222222222222222

AnA swer

HeHHHHHHHHHHHHHHH ncnnnnnnnnnnnnnnnnnnnnnnnnnn e,e fffffffffffffffffffffffffffffinininininininninninininniniiniind d d ddddddddddddd ddd ddddd dddddddddd thththththththhthhthththththtttttttttttttttttttttttttttttt ee sum m mm mmmmmmmmmm mmmmm mmmmmmmmmmmm ofofofofofofofofofofoofofofofoooofofofofofoofooofofofoffoffooooo 222222222222222222222222222, 3,3,3,3,3,3,3,3,3,3,3,,3,33,,333,,,,,,,,, 44444444444444444444444444444, …, 98,8,8,8, 99999,999  98,

2222222222222229999999999999999999999999999999999999999999999999999 22222222222222222222222222222222222222222222222222222

97777777777777777999999999999999999999999999999999999999999999999999999
S 999999999999999999999999999999999999999999999999

A1
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20 In a quadratic equation, the coefficients of x and x2 are m and 5 respectively. 
The constant of the quadratic equation is ‒16.

One solution of the quadratic equation is 2
5

.

Find m and the other solution of the equation.
22 25 16 0

5 5
2 76
5 5

38

m

m

m

25 38 16 5 2 8x x x x

8 0
8

x
x

Answer m = ‒38

x = 8 [3]

21 3 1
2 5 2

a bc
ac b

(a) Rearrange the formula to make c the subject.
6 2 2 5
2 2 6 5

2 2 6 5
6 5
2 2

a bc ac b
ac bc a b

c a b a b
a bc
a b

Answer c =
6 5
2

a b
a b [3]

(b) Calculate the value of c when 3a and 2b .
6 3 5 2

2 3 2
4

c

Answer 4 [1]

A1

M1 (need to show factorisation and ensure the 
coefficient of x2 will be 5 after multiplication)

A1

M1

M1

A1

A1

AnAnAnAnAnAnAnAnAnAnAnAnnnAnAnAnAnAnnnAnAnAnAnAnAnnnAnAA swswswwssssssssssssssssssssssssssssssssssswssss er mm == ‒3

xx == 8

1
2b5

(a) Reararrararararararararrarrarararrrraarararaaaaaaa rararararararraarraarararrarrrrrrr nge thththththhhthththhhhthththttt eeeeeeeeeeeeeeee fooooooooooooooooooooooooooooooormrmmmmmmmmmmmmmmmmmmmmmmmmmmmmula toooooooooooooooooooooo mmmmmmmmmmmmmmmmmmmmmmmmakakakakakakakakakaakkakakakakakakakakakkakakaakakkkakakakkakkkakakaa e eeeeeeeeeeee cccccccccccccccccccccccccccccccc thththththtththhhthththththththththttthtttthtttttttt e e eeeeeeeeeee sususususususuuuuuuuuuusususuuuuuuussssuuuuuuubjbjbbjbjbjbjbjbjbjbjbjbbjbjbjbjbjbjbjbjbjbjbjbjbjbjbjbbbbjjbbbbbb ect.
66666666666
2222222222222222 66 5

6666666666666666
2

aa bc aaaaaaccc bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb2222222222222 22222222222222 5
b bbbbbbbbbbbbbbbbbbbbbb2222222222 66 5

c a bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb66666666666666 55555555555555555555555555
aaaaaaaa bbbbbbbbbbbbbbbbb555555555555555555555
a bbbbbbbbbbbbbbb222222222222222222222222

2 2222222222222
2222222222222222222222222222 666666666666666666666666666666

6666666666666666666666666666666666666

nd en
ter multipli

M1M1M1MM1M1M1M1M11M1M1M1MM1M11M1M1M1M1MMM11M1M1M1MM1M1M11MMMMMMMMM111M1M111MM

M1M1M1111M1M1M11MM1M1

A1
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22 A company manufactures three sizes of the same brand of soya milk.

(a) Show that the cost of the soya milk is not directly proportional to the quantity of 
soy milk.

Answer

1.45Cost per ml for 800 ml packet 
800
$0.00175
0.90Cost per ml for 375 ml packet 
375
$0.0024
0.53Cost per ml for 250 ml packet 
250
$0.00212

Since the cost per ml for the 800 ml packet is different from that of the 375 ml 
packet and the 250 ml packet, the cost of the soya milk is not directly proportional 
to the quantity of soy milk.

[2]

M1 for any 2

A1

800 ml
$1.40

375 ml
$0.90

250 ml
$0.53

milk iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssss nonnnnnnn t didididiiididiidiiiddddiiiiirrrrererererererererererererererererererererererereeereeeeectctccctcccccctctcccctctctctctctctctctctctctctctctctctttttttttlyllylylylylylylylylylylylyllllylylylylylylylylylylylylylylylylylylylylylylyyyyyyyyyyyyyy pppppppppppppppppppppppppppppppppppppppprorrorrrrororrrrorroororoorrooorrororooororoorrroroorooooorororooopopopoppppp rtioooonanananall l to the quant

1.11111111111111111111111111111111111 45st perr mmmmmmmmmmmmmmmmmmmmmmmmmmmml for r rr rr r rrrrrr rrr rrr rrrrrrrrrrrrr r 8080808080808080880808080808080808088080808880080080800080800080008888 0 0 00000000000000000000000000 mlmmmmmmmmmmmmmmmmmmmmmmmmmmmm  pacacacacacacccacacacacacacacacacacacacacaaaaaaaa kekekkkkkkkkkkkkkkkkkkkkkkkkkk t 
80000000000000000000000000000000000000
$0$0$0$0$0$$0$0$$0$$0$$0$$0$0$0$0$$$$0$0$$$0$$$0000$$$$$$$$ .0.0.0.0.0.0.0000.0.0.000.0.0000.000000101010101011010110101010101011101110101101010101001011011110 75777777777777777777777777777777
0.0.0.00000.0000.00.000.00.00000000.00000.000.0.0.000 909999990999099999999999999999999CoCoCoCoCoCoCooCoCoCoooCooooCoCoooooooCooooooooooooCoooooststststststtstststttststststststststttttt ppppppppppppppppppppppppppppppererererererereeererererererereerereereereerrrrrerrrrrrrrr mmmmmmmmmmmmml fofofofofofofofofofofofofofor r r r rr rr r r r r rr r 373737337373737373733373373737373333333 5 mlmlmlmlmlmlmlmllmlmlmllmllmlmlmlmlmlmlmlmlmlmmlmlmlmmmmmmmlmlmlmlmmmm ppppppppppppppppppppppppppacacacacacaaacacacacacaacaccacacacacacaaaaa kekekekekekkkekekkkkekekkekkkkkkkekkkkkkkkkekek t 
37755
$0$0.00024
0ost pppppppppppppppperereerereeeererererereeererereeeeerereeeeeeeeee mmmmmmmmmll lllllllllllllllll l llllllllll fofofofofofoffoffofofoffofofofofofofofofofofofofofofoffofofofofofofff r 250 mlmlmlml ppppacket 

0.90
252500 ml
$0$0.533
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(b) The packets are geometrically similar.
The height of the 250 ml packet is 11 cm.

Calculate the height of the 800 ml packet.
3

3

250 11
800 height of 800 ml packet

11height of 800 ml packet 
250
800

16.2097
16.2 cm (3sf)

Answer 16.2 cm [3]

END OF PAPER

M1

M1

A1

AnAnAnAnAnAnAnAnAnAnAAnnAAnAnAnAnnnnAnAnAnAnnnAAnnnAnAnAnnAnnnnnnnAnAnnAnAnAnnnAnAAnAnnnAAnnnnnnnnnnnnnnnswswswswss er 16.2
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Answer all the questions.

1 (a) Solve the inequality 3 2 .
2 3

x x [2]

3 2
2 3

3 6
2 3

9 3 12 2
3

x x

x x

x x
x

(b) Express as a single fraction in its simplest form 2
3

2 33 2
y y

yy
. [2]

2 2 2

2

2

2

2

3 23 3
2 33 2 3 2 3 2

3 3 2
3 2

2
3 2

y yy y y
yy y y

y y y
y

y
y

(c) Simplify 
2 3 2 4

3 2

6 3
15 5

p q p q p
r r q

, leave your answer in positive indices. [2]

2 3 2 4 2 4

3 2 3 3 2 2

2 4 3 1 2 2 1 3

3 3 2

3

3 2

6 3 6 5
15 5 15 3

2
3
2
3
2

3

p q p q p p q r p
r r q r p q q

p q r

p q r

p
q r

Marking Scheme

(M1)

(A1)

(M1)

(A1)

(M1)

(A1)

22
y y

2

2222222222

2

2222222222222222222

222222222222222222

3 3 2

2222222222222222222222222222222

y

y yyy y3333333 2

yyyyyyyyyyyyyyyyyyyyyyyyyyy

333333333333333333333333333333333333

) SiSiSiSiiSiSiiSiSiiSSSSS mpmmmmmmmmmm lifyffffff  
2 3 23 23 233333 23 23 23 233 2333 23 23 2333 23 233333 4

3 2333 23 2233

666666666666666666 2

1515155155151511515155155155111551511515155115115151511511111 33

p qqqqqqqqqqqqqqqqqqqqqqqqqqq p qp qppp qp qqp qqqpppp qp qqpp qqqp qp qqqpp pppppppppppppppp33333333333333333333333333333
r r qqqq555555555555555555555553

p qp qp qqp qqqpppp qqqqqqqp ,, leleavave your

2 3 23 23 23 2 4

3

2

53

q p qp q p333
5
p qp q p

(((((((((((((((((((((((((((((((((((((((((((((((((((M1MMMMMM )

(A(A1)1)
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(d) Simplify

2
12 3

927
v

t
, leave your answer in positive indices. [2]

2 2
12 93 3

9 12

2
3 9 3

12

6

8

27
27

3

9

v t
t v

t
v

t
v

(e) Solve the equation 3
1

38
xx

. [3]

3
11or  2

0)2)(43(
0823

3385

385

3
)1(
3)1(8

3
1

38

2

2

2

x

xx
xx

xxx
xx

x
xx

xx
xx

(M1)

(A1)

(M1)

(M1)

(A1)1o 1or r  22

0) 0) 0) 000) 0) 0) 00) 0) 00) 000) 0) 00) 0) 0) 0) 000000) 000000) 0002222222222222222222222222222)()(()))()()(()()()()(((())))))))))43 433 43 4333 43 4333333333((((((((((((((((
08 000000000000000000000000000000000023 2222222222222222222222222222

33 3333333333333385 85 8555 85 85 855 85 85 885 88855 8888

3333333333333333333333333385 85 85 88855 8885 85 85 855

3
)1(
3

2

2

2222222222222222

oorr22

))))))))))))))))))))))))))22222222222222222222222222222222)(44
8

3888888888888888

x

xxxxxxx))((((((((((((44444444)(((((((((((((((((((((((((((44444444444444444444444444444444444444444
222222222222222222222222222222

xx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 33 333333333333338888888 388888888888888888888888888888888888
xx xx xx xx xx xxx xxxx xx xx xxxxxx xx xxxxx xxxx x

x(
x3

(M1

((((((((((((((((((((((M1M1M11M1M1M1M1MM1M1M1M1MMM1M1M1MM1M1M1M1MMM1M1M11MM1M11MM11MM1111MM ))
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2 The following table shows the world population by region in 2020.

(a) Express the population of Oceania in standard form, correct to 3 significant figures.
[1]

74.27 10

(b) Calculate the percentage of population in Asia compared to the world population. [2]
7

7

7

7

464 10Percentage of population in Asia = 100%
(464 134 74.8 65.4 36.9 4.27) 10
464 10 100%

779.37 10
59.5%

(c) From 2019 to 2020, the total population of Japan decreased by 1.3%. The population of 
Japan in 2020 is 81.261 10 . Find the population of Japan in 2019. Give your answer in 
standard form. [2]

8

8

8

1.261 10Population of Japan = 
0.987

1.2776 10
1.28 10

(d) The population of Africa grew by 2.5% every year for two consecutive years from 2018 to 
2020. Calculate the population of Africa in 2018.  Give your answer in standard form. [2]

9

2

9

1.34 10Population of Africa = 
(1.025)

1.28 10

Region Population

Asia 94.64 10

Africa 91.34 10

Europe 87.48 10

Southern America 86.54 10

Northern America 83.69 10

Oceania 42,677,813

(A1)

(M1)

(A1)

(M1)

(A1)

(M1)

(A1)

o 3 signg ific

ation in n nn nn nnnnn nnn nnnn nnnnnnnnnnnnnnn AsAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ia cccccoomomomomomomomomomomomomomommmmomommommmmommmmommmmmmmmmmmomo pppppapapapapapapapapapapapapapapppapapapapapapapapapapapapapapapapapapapapapapapaarerrerrererererererererererererererererrerererererereeeeeeeeeeeeeed dd ddddddddd d ddddddddd dddddddddddd dd d dd d dd dd ddd dddd dd ttttototottttotttototttttttttttttttttttttttt tttthe wwwworororo ldlddd population
777777777777777777777777

7

7777777777777

7

44444466666666666666666666666666666666666666666666644444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 111111111111111111111111111111111111111111111111111111111111111111111111111111100000000000000000000000000000000000000Asia = 110000%
((((((((((((((((((((((((4444444444444444444444444466666666666666666666666666666666444444444444444444444444444444 11111111111113333333334 74444444444444444444.888888888888888888888888 65.4 36666..9999 4.22227777)))) 10
444444444444444444444444446666666666666666666666666666666666666444444444444444444444444444 11111110000000000000000000000000000 111111100%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

77777777777777777777777777777779.33333333333333333333333333377777777777777777777777 10
555555555555555555555555999999999999999999999999.5555555555555555555555555%%%%%%%%%%%%%%%%%%%%%%%%%%%%

1133333333333334 744444444444444444444444444444444.888888888888888888888888888888888 65.4 36666...9999 4.22227777))))4 7 . 65.4 3 4.

7

Fromomommmmmmmmmmmmmm 22222222222201010101010101010101010100101010001010010000111111111011110 9 9 9 9999 999999999999999999 tototototttototttototttotototottototototottotoooooo 22222222222020222222222222222222222222220,0,000000000000000000 tthee tttttttttttttttttttttttttttototototototototototottototototototottototootooootoootototoottto alalalalalalalalalalalalalalalaalllalalallalllllal ppppppppppppppooooooooooooooooppppupppppppppppppppppppppppp lation oooof ff f JaJaJaJapappp n de
apan nnnnnnnnnnnnnnn inininnnnnnnnn 2020 00000000000000000000 isiiiiiiiiiiiii 888888888888881....222222222222222222222222222222222222266666666666666666666666666666666666611111111111111111111111111 111111111111111110000000000 ............ FFFiFFFFFFFFFFFFFFFFFFFFFFFFFFF nd ttthehehehe ppppopopopopulatio

ndardrrdrdrdrdrdrdrdrdrdrdrdrdrdrdddddddddddddddd ffffffffffffffffffororororororororororororororororororororm.m.m.m.m.m.m.m.mmmmmm.m.mmmmmmmmm.mm.m..m.mmmm.mmmmmmmmmmmm..

11.2261 1ionn of JJJJaaaappppaaaannnn  ==== 
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3 The diagram, not drawn to scale, shows a triangle with vertices B(4, 9), C(0, p) and 
D(7, 0).

(a) Given that AB is parallel to the x axis and AB = BC = 5 units.  
State the coordinates of A. [1]

A(9, 9) (B1)

(b) Find the value of p. [2]

(rejected) 12or (shown)   6
93 or 93

9 or 99

25)9(16

5)9()04(
2

22

p
p
p

p

p

(c) Find the equation of the line BD. [2]

3
47
90ofGradient BD

To find c, the y intercept of line BD:

21
)7(30

c
c

The equation of BD is 213xy .

(M1)

(A1)

(M1)

(A1)

X (0, 9)

D
(7
,
0)

x

y

(0, 9)

B
(4,
9)

A

C
(0, 
p)

O

l to theheheehee x axxisisisisiiiiiiiiiii aaaaaaaaaaaandndndnddndddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd ABABABABABABABABBAABABABABABABABABABBBABABBAABABABABBBABABABAABABABABABABBABBABABAABBBABABABABABABAABABABABABABABABABABABABABABAAABAABBABAABABBABAAABABABBAABBAABBBBABAAAABBABBBBABBBBABAB ============================= BCBCBBCBCBCBBCBBCBCBBBCBBBCBBCBCBCBCBCBCBCBCBCBBCBCBCBCBCBCBCBCBCCCCCCCCCCCCCC ================================================ 5555 ununununititi s.s. 
es of AAA.

(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1)1)1)1)))))1))))1))))1))1)))))))))))))

Find ththhhthhhhthhhththththththttthttttththtththheeeee e e eeeeeeeee valuuuuuuuuuuuuuuuuuuuuuuuuuuuuuue e ofoffofofofofofofofffofofofofofoffofofoffffffffffff pppppppppppppppppppppppppppppppppppp.

6
or 933

9 oorr 9999999999999999999999999999999

222222222222222225555555555555555555))))))))))))))))))))))99(((((((((((((11111111111111111111166666666666666666666666666666666666666

555555555555555555555555555555)9999999999999999999999999(((((((((()04(((((((((((((((((((((((((((((((((
222222222222222222222222222

2222222222222

o933
oorr9

)))))))))))))))))))))))))9( 2

)99999999999999999999999999999999999()0 ))0

p
pp
p

pppppppp

p

he
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(d) The point E lies on the y-axis such that D, B and E lie on a straight line.
Find the coordinates of point E. [1]

(0, 21)E  

(e) Find the area of triangle BCD. [3]

2

2

2

2

1Area of trapezium (4 7)(9)
2
49.5 units
1Area of  (3)(4)
2
6 units
1Area of  (7)(6)
2
21 units

Area of  49.5 6 21
22.5 units

OXBD

BCX

OCD

BCD

(M1)

(A1)

(M1 for either area)

(B1)

2

2

unitsss
449999999.5 6666666 22222222211111111
2222222222222222222222222222.5555555555555 unitsssssssssssssss
4499999999.5 6666666666666665

(A(A1)

((M1M1 fofor eieithther are
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4 The variables x and y are connected by the equation 
2 12 5

5
xy

x
. Some corresponding 

values of x and y, correct to one decimal place, are given in the table below.

x 1 1.5 2 3 4 5 6 7
y 7.2 3.5 1.8 p 1.2 2.4 4.2 6.5

(a) Calculate the value of p. [1]

0.8p

(b) On the grid opposite, draw the graph of  
2 12 5

5
xy

x
for 71 x . [3]

1 mark for all points correctly drawn
2 marks for smooth and labelled curve

(c) Use your graph to find the values of x in the range 71 x for which 
3 35 60.x x
3

3

2

2

35 60
35 60 0

5 5 5
127 0
5

12 5 2

x x
x x
x x x

x
x

x
x

Draw 2y

1.9 (1.85 to 1.95) or 4.75 (4.7 to 4.8)x

(d) Use your graph to find the x-coordinate of a point on the curve 
2 12 5

5
xy

x
at

which the gradient of the tangent is equal to 0.5 .

1 mark for drawing parallel lines 

x-coordinate = 2.75 (acceptable if between 2.7 to 2.8)

(B1)

(B1)

(B1 for each correct answer)

(B1)

x in the rangegegege 71111 foforr whwhici h 

222222222222222222

0

127 00000000012
5

122222222222222 555555 22222222222222222222222222

x5

x

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx
x

7

5555555555555555

DrDrDrDrDrDDrDrDrDDDDrDrDrDDrDrDrDrDrDDDrDDrDDDDDDDDDDD awawawawawawawawawawawawawawaawawawawaawaawawaawawawwwwwwwwwww  22222222222222yy

1..9999999999999999999999 ((1..8888888888888888888888888888888888888888855555555555555555555555555555555555555 tttttttttttttttttttttttttttooooooooooooooooooooooooooooooooooooooooooo 11111111111111111111.................999999999999999999999999555555555555555555555555555555)))) or 4.77775555   ((((4444.7777 to 4xxxxxxxxxxxxxxxx

e yoourur ggraraph to f

h the

(B(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB(BBBBBBBBBBBBB11111111111111111111111111111111111)))))))))))))))))))))))))))))))))))))
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50

57

5 The diagram represents two fields ABD and BCD in a horizontal plane. 
AB = 270 m, BD = 250 m, ABD = 57 and  CDB = 50 .
B is due north of C.
The bearing of B from D is 293 .

(a) Find

(i) the bearing of D from C, [2]

= 360 293
67

Bearing of  from 180 50 67
063

NDB

D C

(ii) the bearing of A from B. [1]

Bearing = 63 +50 57
056

(b) Calculate, correct to the nearest metre, the length of
(i) AD, [2]

2 2 2270 250 2(270)(250)cos57

61874
248.74
249 m

AD

AD

(ii) BC. [2]
250

sin 50 sin 63
214.94
215 m

BC

BC

N A

B

C

D

270 m

250 m
(M1)

(A1)

(B1)

(M1)

(A1)

(M1)

(A1)

te, cororrrrrrrrrrrrrrrrererererrrrrerrrrrrrrrrerrerrrrrrrrrrrreeeect to ththththththththththththththhththththththhhhhthhtttttttt eeeeeeeeeeeeeeeeeeeeeeeee nenennnenennnnenneneneenenennnnnnnennnnenenn ararararararararrararaararaaaarararararaaaaarrraa esesesssessssssesssssssssesst t ttttttttttttttttttttttt mememmmmememememmmmmmmmmmmmmmmmmmmmmm trtrtrtrttrtrtrtrtrtrtrtrtrttrtrtrtrtrtttttrtre,e,e,e,eeee,e,e,e,e,e,e,eee,eeee,,e,e,e,, ttttttttttttttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhhh lleneneeeeeeeeeeeeeeeeeeeeeeeneeeeeee gth offff
) AD,

2 2 22 22 22 22 22 22 22 22222 22 22 222 222222 22 222 2222222222222777777770 25000000000000 222((((((((((((((((((((((((((((((((((22222222222222222222222222222222227777777777777777777777777777777700000000000000)))))))))))))))(((((((((((((((((((222222222222222222222222222225555555555555555555555555555555555555000000000000000000000000000000)cos555577772 222222222222222222222222222222

66666666666666666666666618774444444444444444444444444444444444
222222222222222222222222222444444444444444444444444444444444444888888888888888888.....7777777777777777777777744444444444
22222222222222222222222222222222222444444444444444444444444444444449999999999999999999999999999 mmmmmmmmmmmmmmmmmmmmmm

AAAAAAAAAAAAADDDDDDDDDDDDDDD

ADDDDDDDDDDDDDD

222222222222222222222222277777777777777777777777777777700 22555555555555555555555555555555550000000000000002 222222222222222222222

ii) BBCBCBBBBBCBCBCBCBCBCBCBCBBBBCBCBCBBCBBBCBBBBBBBBBBBBB .
25

sin 50
BCBC

CC

(M1
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(c) A vertical tower with a height of 80 m is directly above D.
(i) A man is walking along AB.

Calculate the shortest distance between the man and point D. [2]

Let  be the position that is nearest to D.X

sin 57
250
209.67
210 m

XD

XD

(ii) Find the angle of depression of the man from the top of the tower when he is 
nearest to the tower. [2]

80tan
209.67
20.884
20.9

 

 

 

 

 

 

 

 

(M1)

(A1)

(M1)

(A1)(A1)
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6 A disposable cup used for water dispensers has a slant length of 13 cm and a diameter of 
10 cm.

(a) Show that the volume of the cup is 3100  cm . [2]

2 2height of cup 13 5
12 cm

 

2

3

1Volume of cup  (5) (12)
3

100  cm    (shown)
 

(b) (i) The cup is filled with water from a small tap flowing at a constant rate of
x cm3/s.  
Express, in terms of and x, the time taken in seconds to fill up the cup with 
the small tap. [1]

100Time taken by small tap  seconds
x

(ii) If a big tap is used, the rate increases to /scm )12( 3x .
Express, in terms of and x, the time taken in seconds to fill up the cup with 
the big tap. [1]

100Time taken by big tap  seconds
2 1x

(M1)

(A1)

(B1)

(B1)

10 cm

13 cm

.

2

333333333333333333333333

1 (((((((((((((((((((((((((((((((55555555555555555555555555555555)))))))))))))))))))))))))))) (((((((((((((((((((((((((((((((((11111111122222222222222))))))))))))))22222222222222222221
33333333333333333333333333333333333

1000000000000000000000000000000000000000000000000000000000000  ccccccccccccccccccccccccmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm    (((((((((((((((((((((((((((((ssssssssshhhhhhhhhhhhhhhhhhhhhhhhhhhhooooooooooooooooooooooooooooooooooowwwwwwwwwwwwwwnnnnnnnnnnnnnnnnnnnnnnnnnn))))))))))))))))))))))))33

(bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb)))))))))))))))))) (i(i(i(i(i(ii(i(i(i(i(i(i(i(i(i(ii(i(i(iiii(i(i((((((((((((((( )))))))))))))))))))))) Thhe e e eee eeee e e ee cucucucucucucucucucucucucucucucuppp isssssssssssssssssssssssssssssssss filled wiwiwwwwwwwiwiwwiwiiwwwwwwwwwwwwwwww ththhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh wwwwwatataatatatatatatatatatatatatatatatataatattatatattatattaatataattataaaata erereerererererereererereererereerereeerereerererererrereree fffffffffffffffffffffffffffffffffrorororororororooororororoooooorooroom mmmmmmmmmmmmmmmm a smsmsmsmalalalalllll ttttap fl
xxxxxxxxxxxxxxxxxxxxxxxxxxxxx cmm3333333333333/s/ss/ss/s/ss/sss/sssss/ssss..  
ExExExExExExExExExExExEExExExEEExExEExEEEEExEEEEExxxxxxxxxxxprprpprppprpppprppp ess,s,s,s,s,s,,s,s,s,s,s,,s,,s,s,s,s,,s,s,s iiiiiiiiiiiiiiiiiiiiiiiiiiiiin n nnn nn n nn nnnnn teteteteteteeteteteteteeeteeeteeeteeeermrmrmmmmmmmmrmrmmmmrmmmmmmmmmmms s ofofofofofofofofofofofofofofoffofofofoffffofofooooooooooooo  annd d xx, ththe tim
ththtttttttthttttttttttttttttttttttttttt e e smsmmsmsmsmmsmsmmmsmmsmsmsmmsmmmmmmsmsmsmsmsmssss alalalalalalalalallalalallaalalallalallalalalalalalaalaalaaaaaaaaaaala l l ll lllllllll llll ll lllllllllllllllll tatatatatatatatatatatatatatatttttttattataaaaaattap.p.p.p.p.p.p.p.p.p.p.p.p.p.p.ppppppppppppppppppppppppp

Timmee ttaakken by

(M(M((M(M(M(M(M(M(M(M(M(M(M(MMM(M(M(M(M(M(M(M(M(M(MMM(M(MM(M(MMM(M(MM(M(M(M(MM(MM(M(MMMMM(M(MM(MMMMMMMMMMM(MMMMMMMM1)1)1)1)1111

(A(A1)1)
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(c) When the big tap is used, the time taken to fill up the cup will be reduced by one
second.  Write an equation, in terms of and x, and show that it can be simplified to

22 (1 100 ) 100 0x x . [3]

2

2

2

100 100 1
2 1

(2 1) 1
(2 1) 100

1 1
2 100

100 100 2
2 (1 100 ) 100 0

x x
x x

x x
x
x x

x x x
x x

 

(d) Solve the equation 22 (1 100 ) 100 0x x , giving your answers correct to
2 decimal places. [3]

2

2

2 (1 100 ) 100 0

(1 100 ) (1 100 ) 4(2)( 100 )
2(2)

 0.99685 or 157.58
1.00 or 157.58

x x

x

x
x

 

(e) Hence find the time taken to fill up the cup using the small tap. [2]

320Time taken by small tap
157.58
1.99 seconds

 

(M1)

(A1)

(M2)

(A1)

(M1)

(M1)

(A1)

00 00000 , gigigigivivivivingngngng yyyyouuuur r r r anaaa swers c

2

00 00000

(((((((((((((((((11111111111 100000000000000 ))))))))))))))))))))) 4444444444444((((((((((((((((((((((((((2)(( 11000000000000000000000000000000000000000 )00 ) 2

222222222222222222222222222((((((((((((((((((((((((((222222222222222222222222)))))))))))))))))))))))))
 0000000000000000....9968888888888888888888888888888888888855555555555555555555555555555555 oorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 111111111111555555555555555555555577777777777777777.555555555555555555555555555555888888888888888888

1.000000000000000000000000000000 oooor 11111111111111111111111155555555555555555555577777777777777777.58
x
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

100

(((((((((11 100)

00100

((((((((((111111111 1000 ) 4444444444444((((((((((((((((((((((2)(2)00 ) 2(((((((((((((((((((((((((((((((((((((11 100)

e) HeHeHHHHHHHHHHHHHeHHHHHHHHH nce fififififififfifififfifififfffifffffifififfifififiifiiiindndndndndndddnddddddnddddddnddnddndndndn  thhhhhhhhhhhhhhhhhe e ee e e e e eee eeee eeee e ee eeeeee titititittttittttttitttitttitttittttitiimemmemememememmmmmememmemmmemememe tttttttttttttttakakakakakakakakakakakakakakakkaakakakkaaaaa eneneeeeneneneneneenennenennenenenenneenneeeeeeee  to fiiiillllllll uuuupppp thttt e cup

3Timmmmeeeeeeeeeeeeeeee ttttttttttttttttttttttttttttttaaaaaaaaaaaaaaakkkkkkkkkkkkkkken byyyy ssssmmmmaaaallllll tap

(M22))

(A



12
 

Crescent Girls’ School 2020 Prelim S4 Math P2 [Turn Over

7 In the diagram, ABCDE is a regular pentagon (Figure 1).

(a) Calculate

(i) ,BAE [1]

180 (5 2)
5

108

BAE

(ii) .BEC [1]

180 108
2

36
108 2(36 )
36

AEB

BEC

(B1)

(B1)

D

CE

A B
Figure 1 Figure 2

35 cm

.C.

1800000000000000000000000000000000000000000000 1111111111111108
22222222222222222222

33333333333333336
11110088888888888 2(36 ))))))))))))))))))))))))
33336

BBBBBBBBBBBEC

108AEBB

33333333333333336
1111111111111100000000000000008888888888888888 2(36(36BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBECB
3333333333333333333333333333333333333333336666666666666666666666666

(B1))))))))))))))))))

(B1)1)
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(b) Given that the length of the side of the pentagon is 8 cm, show that the area of the 
pentagon ABCDE is 110.11 cm2, correct to 5 significant figures. [4]

Let O be the centre of the pentagon.  OX is perpendicular to AB

2

360
5

72
180 72

2
54

tan 54

4 tan 54
5.5055

1Area = 5 (8)(5.5055)
2

110.11 cm

AOB

OAX

OX
AX

OX

(c) Pentagon ABCDE forms the base of a solid prism (Figure 2) with length 35 cm.  

Calculate
(i) the volume of the prism, [1]

3

Volume = 110.11 35
=3853.85
=3850 cm

(ii) the total surface area of the prism. [2]

2

Surface area = 2(110.11)+5(8)(35)
=1620.22
=1620 cm

(d) The outer surfaces of the prism are to be painted. The paint is sold in tins.  Each tin 
of paint costs $3.15 before GST and can cover 250 cm2. The prevailing GST is 7%.  
Find the cost of painting the prism. [2]

1620.22No. of tins = 
250

6.48
7 (round up)

Cost = 7 3.15 1.07
=$23.59

A B

O

X

(M1)

(M1)

(M1)

(A1)

(M1)

(A1)

(B1)

(M1)

(A1)

(M1)

or tan 36

4
tan 36
5.5055

AX
OX

OX

orms the bbbababababaaababbbaaabaabbbb sesssss  of aaaaaaaaaaaaaaa sssssssolooooooooooo iddddddddddddd pppppppppppppppppppppppppppppppppppppppppppp iriririrriiiiririiiiiiiiiiiiiiiiiiririiiririiiiiiriiririrriririirirrirririririrriririrrririririiiiriiiiiiiiiiiiiiiiiiiiriiirriismsmsmsssmsmsmsmsmsmsmsmsmsmsmsmsmsssssmmmsmsmsmssmmsmsmmsmsssssssssssssssssssmsss (((((((((((((((FiFiiigugugugurerrr 2222)))) wiwiwiwithththth length h h h 35 cm

the volulullulululululululululululllllllllllllllllllllllllll mememememememememememememmemmmemmmmemmmemmmmmemmmmmeeeeeee of ththhhhhhhhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeee prprprprprprprprprprppprppprppppppppppp isiiiiiiiiiiiiiiiiiiiii m,m,m,mm,m,m,mm,m,mm,m,mm,m,mm,m,m,mmm,mmmm,,m,

333333333333333333

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVoolllllllllllllluuuuuuuuuuuuuummmmmmmmmmmmmmmme ================== 1111111111111111111111111111111111111111111000000000000000000000000.......11111111111111111111111111111111111111111111111111 33333333333333333333333333355555555555555
=333333333333333333333333333333333338888888888888888888888888888888853.85
=================3385500000000000000000000000000000000000 ccccccccccccccccccccccccccccccccccmmmmmmmmmmmmmmmmmmmmmmmmmmmm

(((((((((((((((iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii )))))))))))))))))))))) ththththtttttthtttttththththtthtthtttttttttttthttttthttthhhhhhe e e eeeeeeee ee eeeeeeee e eeeeeee tototoototototototoototototootootototoooooootottooototatattatatatatatatattatatattatal lllllll llllllllllllllllllllllllll susususususususususususuususususussusussususuuusuuuuuuurfrfrfrfrfrfrffrfrfrfrfrfrfrfrfrfrrfrffrffffrfrfrfrfrrffrfffrfrrrrrrfr acaaaaaaa e arareaea ooff thhe pris
Suuuuuuuuuuuuuuuurrrrrrrrrrrrrrrrrrrrffffffffffffffffffffffffffffffffaaaaaaaaaaaaaaaaaaaaaaaaaaccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeee arrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaaaaaaaaaaaaaaa =============================== 22222(111110000....111111))))++++5(8)(3

==11662200.22
=162

uter

(A1)

(B(B1)1)

tan 3
5.5055

OOXX
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R

P

S

8 In the diagram, the circle, centre O, of radius 8 cm, passes through points P, Q and R and 

angle PQR =
6

radians .The tangent at P meets QR produced at S.

(a) Show that RS = 4.619 cm, correct to 4 significant figures. [3]

16cos
6

18.475

cos
6 16

13.856
18.475 13.856
4.619 cm

QS
QS

QR

QR
RS

(b) Calculate
(i) the perimeter of the shaded region, [3]

tan
6 16

9.2376

8( ) 
3

8.3776
Perimeter 9.2376 8.3776 4.619

22.2 cm (3sf)

PS

PS

PR

(M1)

(A1)

(M1)

(M1)

(A1)

(M1)

Q

O

6

orrect totototototooototootoototootootttttttttttttt 4444444444 signgngngnnnnnnngnnnifififififififififififififififififififififfififififfiiiciciiciiciciiciciciciciciciciciciciciciciciciciciciciccicccciccccccanananananananananananananananananananaananananananananananananananananannnnt t tt ttttttt tttttttttttt tt t t t t t t tt ttt t tt fifififififfffffififfififiiififfifffififfififififiifififiiifiififififififififiiififififfifififififiififififigguguguguggugugugggggggggggggggggggggggggggggggggggggggggggg rrrres. 

18.444444444444444444444444444447777777777777777555555555555555555555555555555555555

coooooooooooooosssssssssssssssssssss
6 111111111111111166

1111111111111133333333333333.8888888888888888556666666666666666666666666666666
11111111111111111111111118.44444444444444477777777777777777777777775 1111111111111111111111111333333333333333333333333333333333............88888888888888888888888888888888855555555555555555555555555566666666666666666
4.6666666666666666666666666666666666111111111111111119999999999999999999999999999999999999 ccccccccccccccccccccccccccccmmmmmmmmmmmmmmm

QR

QQQQQQR
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 118 4444444444444444444444444447777775

Calculululululululululuululululuululluulullllullllllllllululluuuuuu atatatatatatatatatatatatatatate
thehe ppererimimetert

(M(M(M(M(M(MMMMM(M(MM(MM(MM(M(M(M((MM(M(MMMM(MMMMMM1)1)1)1)1)11)1)11)1)1)11)1)1)11)1)11)1)1)1)1)

(A(A1)

(M(M(M(M(M(M(M(M(MM(M(M(M(M(MM(M(M(MM(M(M(M(((((((((M(MMMM(MMMM(M((M(((( 1)1)1)1)1)1)1)1)1)1)1)1)1)))))1))))1)))1)))))))))))111))1
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(ii) the area of the shaded region. [4]

2

2

2

2

2

2

1Area of 16 9.2376
2
73.901 cm  
1 2Area of (8) sin
2 3
27.713 cm  
1Area of sector (8) ( )
2 3
33.510 cm  

Shared area 73.901 27.713 33.510
12.7 cm (3sf)

QPS

OQR

OPS

(M1)

(A1)

(M1)

(M1)

(A1))
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9 (a) The results of the 2.4 km Run-walk segment of the NAPFA test by each of the 240 
Secondary Four girls in School X were measured. The cumulative frequency curve 
below shows the timings clocked by the girls.

(i) Use the curve to estimate 

(a) the median timing, [1]

14 minutes

(b) the interquartile range of the timings, [2]

Interquartile range = 15 minutes – 12 minutes 30 seconds

= 2 minutes and 30 seconds

(ii) The timing for a B grade is between 14:00 to 15:00 minutes.

Estimate the percentage of the girls who achieved this grade. [2]

180 120Percentage = 
240

25%

(M1)

(A1)

(B1)

(A1)

(M1)

(i)))))))))))))))))))))))))))))) UsUsUsUsUsUsUssUsUUsUsUsUUseeeeee eeeeeeeeee the e eee e ee eeee eeeeeeeeeeeeeee cucucucucucuccucucucucucucuuuuuuuuuucuuuuuurvrvrvrrrvrvrvrvrvrvrrrrrvvvvvvvve eeeeeeeeeeeeeeeeeeeeeeeeeee totototototototoototototototototototooootttttttt eeeeeeeeeeeeeeeeeeeeeeeeestttttttttttttttttttimimiiiiiiiiiiiiiiiiiiiiii ate

(a) ththhtttttttttttttt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm diannnnnnnnnnn tttttttttttttttttttttttimimmimimimmimimmmmimimmmmmmimmimmmmmimimmiimiimmii inininininininninininininininininiiinininininniinninni gggggggggggggggggggggggggg,,,,,,,,,,,,,,,,,,,

141444444444444444444444444444444 mimimimimimimimimimimimimimimimmmmmmmmmmmmmmmmmmmmmmmm nunununnnnunununununununununnnnun teteteteteteteteeeeteteteeteeteteeeeteesssssssssssssssssssssssssssssssssss

(b(b(b(b(b(bbb(b(b(b(bb(b(b(bb(b(bb(bbbbbb(bb(bb(b) thththththththththththhththhththhhhthhthhhhhhthththhhthhhthhthhthhhheeeeeeeeeee inteeeerqrqrqrquauauauartrtrtrtile ran

InInteterquart

(B(B1)1)
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(iii) The results of the 2.4 km Run-walk segment of the NAPFA test by each of the 
240 Secondary Four girls in School Y were also measured. The box-and-
whisker plot below shows the distribution of their results.

Make two comments comparing the timing of the girls for the 2.4 km Run-
walk segment of the two schools. [2]

Median for School X is 14 minutes while median for School Y is 11 minutes 54 
seconds. Generally, girls from School Y performed better as the median is lower.

The interquartile range of School X is 2 minutes 30 seconds while interquartile 
range for School Y is 1 minutes 48 seconds.  Therefore, the timing for the girls 
from School Y has less variation.

(B1)

(B1)

for

es while memememedidididianananan ffffoooor SSSSchchchchool l YY is
m School Y peeerfrfrfrfrfffrfffrfororororoo memememed d d d bettttterererer aaaassss ththee med

ile range eeeeeeeeeeee e ofofofofofofofofofofofofof Schoooooooooooooooooooooooooooooollllll llllll XXXXXXXXXX issss 22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmiiiiiiiiiniiiininininiiiiiinininininininininininininininuuteseseses 33330000 secocococondndndnds while interq
Schoololololololololollololollololololololoooooooooooooooo  YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY isisisisisiiiiisisisisisisisiiisis 111111111111111111111111 mmmmmmmmmmmmmminininininininininininininutes 4444444444444444444444444444448888888888888888888 seconds.  ThThThTherererereforororre,e,e,e, tttthhhhe timmmminininingggg fofff r th

School YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY hahahahahahahahahahahahahhahhhhhhhhhhhhh s less varararararararararararararariaiaiaiaiaiaiaiaiaiaiaiaaaaaatit on................
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(b) The table below summarises the statistics for number of inclined pull-ups completed 
for the same group of 240 Secondary Four girls from School Y.

Grade A B C D E
Number of 

inclined pull-ups
>17 14-17 11-13 7-10 3-6

Number of 
students

24 38 92 71 15

(i) One student is selected at random.  
Find the probability that she achieved a C grade. [1]

92Probability =
240
23
60

(ii) Two students are selected at random.  
Find, as a fraction in its simplest form, the probability that

(a) they both scored a C grade, [2]

92 91Probability =
240 239
2093

14340

(b) one scored an A and the other scored a D grade. [2]

24 71Probability =2( )
240 239

71
1195

(B1)

(M1)

(A1)

(M1)

(A1)

selecteteteeeeeeeeeeeeeeeeeeeeeed at rrranaanananananannaanannaaaa dododooddoddddddd m.mm.m.mm.mmmm.m.mmmmmm.m.m.mmmmm.mmmmmm.m.m.mmmm.m.mm.mmmmmm.mmmmmm.m.mmmmm.mmmmmm.m.....mm..m.m...   
ction n ininiinininiiiinininininn itststststssststsststssts sssssssssssssimiiiiiiiiiiii plessssssssssssssst tttttttttttttt fofofofofofofofofofofoform, ththththththtthththththththththtththhhthththtthhththhtththththhthhhhhhhhhhhhhhhhhhhhthhhhhhhhhhhhhhhhhhhhhthhhhtthhhhhheeeeeeeeeeeeeeeeeeeee pprobbbbabababbilii ity y yy ththththatatatat

) they botth hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh scscscscscscscssscscssssssscsscscscscscssscssccccccccccororrorororororororororororrororoororrororoooororooooooo edededededdedededededddeddeddeedededededededeeedddedeeedeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa CCCCCCCCCCCCCCCCCCCC ggggggggggggggggggggggggrarararararrarararrarrrararararrararararrrarrararaaaaaadedededeedededededededededeedededededeededeeedededdddd ,,,,,,,,,,,,,

929292929292292929292929222922229222929229292929299999 911111PrPrPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP obobobooooboboboobooboboboobooboboooooooobbboooo abababbabababababbabbababbabababbabbbababaababaababababa ililililililililililiiiiliiliiiiiiiiiiii ititititititititiititiiitiiiititiititititttttttttty y yy yyyyyyyyy yyyyyy yy yyyyyyyyyyyyyyyyyy ================
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10 Since the outbreak of the Coronavirus Disease 2019 (COVID-19) early this year, the virus 
has spread rapidly across the world, and more than 5 million people in over 200 countries 
have been infected to-date. In order to control the spread of the virus, many countries have 
implemented strict public health measures, including lockdowns and border closures to 
limit the movement of people. This has led to significant disruptions in global economic 
activity.

(a) All primary, secondary, Pre-University and IHL students, including students from 
Special Education (SPED) schools, shifted to full Home-Based Learning (HBL) 
from 8 April 2020 till (HBL) till 4 May 2020.

School X and Y conducted separate surveys on 20 of their students to find out how 
much time they spent on HBL a week.  The results are presented in a stem-and-leaf 
diagram as shown below.

School X School Y
8 7 7 6 0

8 6 6 6 3 0 0 1 1 1 2 4 8
7 6 4 3 2 2 4 4 6 8 8 8
4 4 3 0 3 2 k k k 7

4 0 2 3
2 5

Key: 4 2 6 means 24 hours for School X
and 26 hours for School Y

(i) One student from School X indicated 52 hours of HBL in the survey.  Would 
you prefer to use range or interquartile range to calculate the spread of data?  
Explain. [1]

Interquartile range is preferred as it is not affected by outliers
like 52 hour

(ii) There are 3 unknown values k in the diagram.  “In general, students in School 
Y spent more time on HBL.”  Do you agree?  Substantiate your answer.       [2]

Yes.
The mean/ median for School Y is higher. – 1 mark
Generally, students in School Y spent more time on HBL – 1 mark

(B1)

ScSchoo

1 1 1 22 44 8
3 2 2 44 44 6 88 88 8

3 0 3 222222222222222222222222222 kkkkkkkkkkkkkkkkkkkkkkkkkk kk kk 77
44444444444444444444444444444444444444444 0000000000000000000000000000000000000000000000 222222222222222222222222222222222222222222222222222222222222222 3

222222222222 55555555555555555555555555555555555555555555555555555555555555555555555555555555

KeKeKeKeKeKeKeKeKeKeKeKeKeKey:y:y:y:y:y:y:y:y:y:yy:y: 444444444444444444444444444444444 2 6 memeans s 2424 houoursrs fforor Scho
anand 26 hhouoursrs ffor Sch
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(b) Since the start of the Circuit Breaker period, there has been an increase in the 
number of people who order meals through food delivery service providers.  
Below are the charges from 3 different food delivery service providers.

Food delivery 
service provider

Food delivery 
fee

Minimum 
Order Value

Discount (if any)/ Promotion

A $3 Depends on
the restaurant

- $1 off

B $3 $12 - 5% off on food items only
- $5 voucher.  Can only be used for 

subsequent purchase
C $1.99 on top of 

each item 
None - 40% off for the lowest priced 

item (excluding food delivery fee)
 

 Mrs Tan would like to order food delivery for her family from a restaurant which 
can be delivered by any of the 3 food delivery service providers.  
Below are the prices of the items listed. 

Food delivery 
service provider

Chicken Rice Vegetable Drink

A $4 $5.50 $2.50
B $4.20 $4.80 $2.80
C $3.50 $4 $2

Mrs Tan would like to order 4 portions of chicken rice, 1 portion of vegetable and 2 
drinks.  Which food deliver service provider would you recommend her to order 
from?  Show all relevant calculations to support your recommendation. [5]

Total charges for A ($4 4) $5.50 ($2.50 2) $3) -$1
$28.50

Total charges for B (($4.20 4) $4.80) 0.95 ($2.80 2) $3
$29.12

Total charges for C ($3.50 $1.99) 4 ($4 $1.99) ($2 $1.99) (($2 0.60) $1.99)
$35.13

1 mark for each correction calculation.  

Acceptable answers
1) I would recommend A.  Total cost is lowest.
2) I would recommend B.  The value of the voucher is more than the price 

difference between food delivery service providers A and B.  Thus, it is more 
worthwhile buying from food delivery service provider B.

1 mark for correct recommendation. 1 mark for reasonable justification.

End  Of  Paper 

ly from a r
vice provovididererss.  

Rice VeVegetatablblee

$4$444444444444444444444444444444444 $55 5.500 $2
$4.22000000000000000 $4$4.8800 $2.8
$3$$$$$$$$$$$$ .50 $4$4 $2
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Answer Key

1(a) 3x 7(a)(i) 108o

(b) 2

2
2

3 2
y

y
(a)(ii) 36o

(c) 3

3 2

2
3

p
q r

(b) 110.11 cm2

(d) 6

8

9t
v

(c)(i) 3850 cm3

(e) 12  or  1
3

x (c)(ii) 1620 cm2

2(a) 74.27 10 (d) $23.59
(b) 59.5% 8(a) 4.619 cm
(c) 81.28 10 (b)(i) 22.2 cm
(d) 91.28 10 (b)(ii) 12.7 cm3

3(a) A(9,9) 9(a)(i)(a) 14 minutes
(b) p = 6 or 12 (rejected) (a)(i)(b) 2 minutes 30 seconds
(c) y = -3x+21 (a)(ii) 25%
(d) E(0. 21) (a)(iii) Median for School X is 14 minutes while 

median for School Y is 11 minutes 54 seconds. 
Generally, girls from School Y performed better 
as the median is lower.
The interquartile range of School X is 2 minutes 
30 seconds while interquartile range for School 
Y is 1 minutes 48 seconds.  Therefore, the timing 
for the girls from School Y has less variation.

(e) 22.5 units2

4(a) p = 0.8
(b)

(c) Draw 2y
1.9 or 4.75 x

(b)(i) 23
60

(d) 2.75 (b)(ii)(a) 2093
14340

5(a)(i) 063o (b)(ii)(b) 71
1195

(a)(ii) 056o 10(a)(i) Interquartile range is preferred as it is 
not affected by outliers like 52 hours

(b)(i) 249 m (a)(ii) Yes.
The mean/ median for School Y is 
higher. – 1 mark
Generally, students in School Y spent 
more time on HBL – 1 mark

(b)(ii) 215 m (b) A - $28.50
B - $29.12
C - $35.13
1) I would recommend A.  Total cost 

is lowest.
2) I would recommend B.  The value 

of the voucher is more than the 
price difference between food 
delivery service providers A and 
B.  Thus, it is more worthwhile 
buying from food delivery service 
provider B.

(c)(i) 210 m
(c)(ii) 20.9o

6(a) 3100  cm
(b)(i) 100  seconds

x
(b)(ii) 100  seconds

2 1x
(c) 22 (1 100 ) 100 0x x
(d) -1.00 or 157.58
(e) 1.99 seconds
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5%

Median for Schochool XX isis 14 min
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