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Mathematical Formulae

Compound interest

n
Total amount = P ( 1+ Lj

100
Mensuration

Curved surface area of a cone = 7z rl

Surface area of a sphere =471 ’

1
Volume of a cone = gﬂ' r’h

4
Volume of a sphere = 5 r’

1 .
Area of a triangle ABC = 5 ab sinC
Arc length =r @, where 6 is in radians

1 .. .
Sector area = E r’e , where 0 is in radians

Trigonometry
a b c

sin A sin B sinC

a’=b?+c?-2bccosA

Statistics




3

1 Write the following numbers in order of size, starting with the greatest.

2
L (3] 0.033, 0.22
50 |3

ANSWEL ..o, [1]

2 (a) Expressing your answer as a power of 6, find 6’ +67 x6’.

ANSWET ..o, [1]
25\3
(b) Simplify (z )I‘XZ x5X 2 +7x°.
ANSWET .. oee o) 2]
3 Solve a(a+1)=6.
ANSWEL L.t [2]
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4 (a) Express 252 and 280 as the product of their prime factors.

(b) The number 252K is a perfect cube. Find the smallest positive integer value of k.

AnSwer K= .......cocoiiiiiiii, [1]

(c) Write down the greatest integer that will divide both 252 and 280 exactly.

ANSWEL L.t [1]
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5 (a) Solve the inequalities -2 < 20+5%) <10.

L [2]

(b) Write down all the prime numbers that satisfy -2 < 20+5%) <10.

6 Giventhat x> +y* =17 and Xy =5, find the value of (3x—3Yy)* +2(Xx—Y)>.

ANSWET ..o, [4]
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Q R

T

In the diagram, Q, R and T are points on a circle.
PQT is a straight line, angle PQR =150" and angle TOR=30".

Determine, with reasons, if O is the centre of the circle.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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8 (a) Simplify % .
a —

ANSWET oo, 2]

(b) Factorise completely m—-n-1+mn.

9 The times taken by an athlete to run 800 metres in three successive races were
2 minutes 1.8 seconds, 1 minute 59.1 seconds and 2 minutes 2.4 seconds.

In order to qualify for the next round, his average time for four races must be less than
2 minutes.

Calculate the time he took in his fourth race if he just qualified for the next round.
Give you answer in minutes and seconds, correct to the nearest second.

Answer ................. min ............... s [3]
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10 Mr Sim wishes to buy a dishwasher that costs $1589.
He decided to purchase the dishwasher using the instalment plan below with a repayment
period of 15 months in equal monthly instalments.

Best Instalment Plan!
NO Deposit!

NO Admin Fee!

Interest rate 19.99% per annum!

Calculate how much he has to pay each month.

ANSWEE S
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11 The graph below shows the median household income in Country X from 2014 to 2019.

Household income is the combined gross income of all the people occupying the same housing
unit.

Median Household Income in Country X

523@3
$7013
$6850
$6599
$6421
$6%3f,,,—~”'
2014 2015 2016 2017 2018 2019

(a) Calculate the percentage increase in household income from 2015 to 2018.

(b) Ashwinder claims median household income per person can be a more accurate measure of
wealth compared to median household income.

Do you agree with Ashwinder? Explain your answer.

N )] S
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12 (a) On the Venn diagram, shade the region which represents A' U B. [1]
g
A B
(b) Write down the set represented by the following shaded region.
g
A B
ANSWEL L.t [1]
13 The points (=3,5)and (2,20) lie on the curve given by the equation y =3x> +bx+c.
Use an algebraic method to find the values of b and c.
ANSWEr D= ... .o
C o e [4]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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14 (a) Rearrange the formula f = % \/E to make n the subject.
7 \n

ANSWEI N = ... e [2]

(b) Hence find the value of nif f = 4i and k =125
Vs

ANSWEIN N= ... e 2]

15 Four interior angles of a 7-sided polygon are 100°, and the others are (x +123)°, (2x — 39)” and
(282 — x)°. Find the largest interior angle.

ANSWET ..ooe oo, [3]
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16 (a) Use a graphical method to solve 1+2x° = %

» X
)
ANSWEN ..ottt [3]
(b) (i) Sketch the graph of y = x(4 —X) on the axes below.
y
A
> X
)
(2]
(b) (ii) Hence find the maximum value of 157 .
ANSWEL ..ot [1]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01



13

17 A statue is made from 8400 cm’ of metal.

(a) Given that the density of the metal is 6.5 g/cm3, calculate the mass, in kg, of the statue.

(b) The statue is 150 cm tall.

A similar model of the statue is made from 33 crn3 of the same metal.
Calculate the height, in cm, of the model.

18 It is given that y is inversely proportional to x*. Find the percentage decrease in y when X is
increased by 150%.

ANSWET ..o, % [3]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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19 A
12

D

The diagram shows a pentagon ABCDE made up of three triangles. AD = AB =12 cm.
Angle ABC = angle ADC = angle DAE = 90°.

(a) Show that triangle ABC is congruent to triangle ADC.

1T

(b) Given that AE = 7DC, find the ratio area of triangle ADE : area of ABCD.

ANSWEL L. D e [1]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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15

A 85 B
65
16
E D C
ABCD is a parallelogram. EDC is a straight line.
DA bisects angle EAB.
AB = 8.5 cm, BC = 16 cm and angle DAB = 65°.
Calculate
(a) the area of the parallelogram,
ANSWET ..ot cm? [1]

(b) the perimeter of the quadrilateral ABCE.

ANSWEN ..t cm [3]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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21

In the diagram, A, B, C, D and E are points on the circumference of a circle.
Angle ABD = 50°, angle EAC = 66 ° and angle AFB =42 °.

Find, giving reasons for each answer,

(a) angle FDC,

ANSWEL L.t [2]
(b) angle AED,

ANSWEL L. [1]
(¢) angle EDF.

ANSWEL L.t [1]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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22 The stem-and-leaf diagram shows the distribution of distances, in km, covered by a taxi over 16

consecutive days.

Stem | Leaf

2 7 9

3 4 589

4 1 24567889
5

6 8

Key: 2 | 7 means 27 km

(a) Write down the median of the distances.

(b) Find the interquartile range of the distribution.

ANSWEN ..ot

(¢) It was discovered that the distances had been incorrectly measured.

Each actual distance is 300 m more than what was recorded.

Explain how the median of the recorded distances is affected by this error.

Answer Due to this error, the median of the recorded distances is

.................................................... than the median of the actual distances.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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23 A survey was conducted on the number of lipsticks 50 women own. The results were recorded

in the following table.

Number of Lipsticks 2 3 4 5 6
Number of Women 12 12 y 6 3
Given that the mean is 2.7, find the value of X and of'y.
Answer Xx=............... S Y T

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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24
North
Q
1090
650
P 520 R

P, Q and R are three points on level ground.
R is 520 km east of P.
PQ is 1090 km and RQ is 650 km.
Calculate
(a) angle PRQ,

ANSWEN ...
(b) the bearing of Q from R.

ANSWEN ..o,

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/01
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2020 Y4 Math EOY Paper 1 Answer Key

1)0.22 1 220033 1oon y 4
)0. ’5’(5}" Yoo
2a) 6"
2b) 13E >
7 7X
3)a=—3or2 9/ éi\
4a) 252 =2"x3*x7, 280=2"x5x7
4b) k=294
4c) 2° x7 =28 16bii) 50625
5a) -3<X<6.6 17a) 54.6 kg
5b)2,3,5 17b) 23.7 cm
6) 77 18) 84%
7) Point O is not the centre of the circle. ZABC = ZADC =90° (given)
$a) @+l 19a) AD.=AB=12 cm (.given)
(a-1) AC is a common side.
8b) (A+n)(m-1) AABC = AADC (RHS)
9) 1 min 56 s
10) $132.40 19b)7:2
11a) 9.22% 20a) 123 cm?
11b) Yes, I agree with him. A household 20b) 70.9 cm

income, when divided by the number of

household members, is smaller for a larger

2la)43 k
household as compared to a smaller household. 8) 43 km
12a) , 21b) 11 km
“ ! 21c) The median of the recorded distances is
300 m less than the median of the actual
distances due to this error.
12b) A' (1 B 23)x=7,y=5
13)b=6,c=-4 24a) 137.1°
47.1°
142) n= - 24b) 047
167~ f
14b)n=>5
15) (282-x)°=215°
16a) y
| ﬂ‘ y=1+2x
a

—
O

v

<
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Write in dark blue or black pen on both sides of the paper.
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If the degree of accuracy is not specified in the question, and if the answer is not exact,
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Mathematical Formulae

Compound interest
r n
Total amount = P ( 1+ —j

Mensuration

Curved surface area of a cone =z rl

Surface area of a sphere =47 :
1
Volume of a cone =—7r " h

4
Volume of a sphere = g r’

1 .
Area of a triangle ABC = 5 absinC

Arc length =r @, where 6 is in radians

1
2 .. .
Sector area = —I “@, where @ is in radians

Trigonometry
a b c

sin A sin B sinC
a’=b*+c?—-2bccosA
Statistics

D fx
> f

Mean =

Standard deviation =

Zf:z_[foT



X—=2 X=5
+

1 (a) Write as a single fraction in its simplest form — .
X" +7x+10 3x+6

ANSWEL ..o, [3]

... lex* -9y’

b) Simplify ———.

(b) Simplify 12x> —9xy

ANSWEL L., [2]
(¢) Solve the equation = 2 .
(X+1)(x=2) 8-x

ANSWET X = ..ttt [4]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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2 (a) (i) Paul sold a painting for $15680.
He made a profit of 12% in the sale.
How much did he pay for the painting?

ANSWEN $ oo [1]

(i) Paul saved $15680 in a bank at 2.05% per year compound interest.
What was the value of his savings after 3 years?
Give your answer correct to the nearest dollar.

ANSWEN $ oo [2]

(iii) Which was greater, the profit he made on the painting or the interest he received in 3 years
from the bank? Calculate the difference between the two.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(b) Paul bought an apartment at the end of 2006.

The price of the apartment at the end of 2006 was 9% higher than at the end of 2005.
The price of the apartment at the end of 2007 was 6% higher than at the end of 2006.

(i) Express the price of the apartment at the end of 2007 as a percentage of the price at the
end of 2005.

(ii) Given that the increase in the price from 2006 to 2007 was $63000, calculate the increase
in the price of the apartment from 2005 to 2006.

Give your answer correct to the nearest hundred dollars.

ANSWEN $..vii [3]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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3 A Thai restaurant sells 3 different types of dinner sets. Each dinner set contains packets of 4
different types of food items: fried rice, stir fried vegetables, sambal toufu and mango sticky rice.

Matrix T shows the breakdown of the number of packets of each type of food item within the 3
different sets.

Set A B C
2 4 7\ FriedRice
T = 1 2 3 | Stir Fried Vegetables
1 1 2| Sambal Toufu
2 3 4 ) Mango Sticky Rice

(a) On average, the restaurant sells 5 Set A, 3 Set B and 6 Set C per day.

Represent this as a 3 x 1 column matrix R.

ANSWEL ..o, [1]
(b) Evaluate the matrix N = 7R.

ANSWEL L.ttt [1]
(c) Evaluate M = TN.

ANSWEL ..o, [2]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(d) State what each of the element(s) of M represent.

T

(e) (i) If the restaurant sells Set A at $24, Set B at $43 and Set C at $70, calculate the total sales
from the dinner sets.

ANSWEN $ oo [1]

(ii) Instead of buying the dinner sets where the combination of food items is fixed, the food
items can also be bought individually (this is known as a la carte).

For ala carte purchase, a packet of fried rice costs $4, mixed vegetable $6.50, sambal toufu
$5 and mango sticky rice $5. In order to boost business, the restaurant also extends a
discount of 10% for all a la carte purchases.

Calculate the percentage loss in sales when the restaurant sells dinner sets instead of a la
carte.

ANSWET ..o % [3]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(a) The nth term of a sequence is given by T, = n(n; 3) .
(i) Use the formula to find T ;.
ANSWer T, = ..ooviiiiiiii [1]

(ii) Which term in the sequence has a value of 547

F < [2]

(iii) Find, in its simplest form, the expression for T

. +T,, leaving your answer in terms of

n.

(iv) Explain why the sum of two consecutive terms of this sequence will never be a perfect
square.

2]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(b) The first four terms of a sequence are 6, 10, 14 and 18.

(i) Write down the 7" term in this sequence.

ANSWEL e

(i) Find, an expression, in terms of n, for the nth term of this sequence.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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5 A man was driving his truck from point A to point C in a remote part of a country. After he has
travelled for 80 km, at a constant speed of X km/h, he reached point B, where his truck broke
down.

(a) Write down an expression, in terms of X, for the time in hours, taken for him to drive from
A to B.

ANSWEL L., h[1]

He then walks the remaining 6 km from B to C at a constant speed of (X — 60) km/h.

(b) Write down an expression, in terms of X, for the time in hours, taken for him to walk from
B to C.

ANSWEL L.t h[1]

(¢) The man took 4 hours to travel from A to C.
Write down an equation in X and show that it reduces to 2x* —163x+2400=0.

[3]
(d) Solve the equation 2x* —163x+2400=0.

ANSWEE X = ..ttt [3]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(e) Find how long it would have taken if the man was able to drive from A to C at the original
constant speed.
Give your answer in hours and minutes, correct to the nearest ten minutes.

Answer ............ hoo min [2

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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6 (a)
32 cm

4
A

l6cm & Y

The diagram shows an ornament made up of a hemispherical block of wood of diameter
32 cm, that has a smaller hemispherical block of diameter 16 cm, carved out of it.

(i) Calculate the surface area of the ornament, leaving your answer in terms of =.

ANSWEL ... cm? [3]

(ii) Calculate the volume of the ornament.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02



(b)

13

A 0

The figure shows a semicircle with centre O.
AB is the diameter and point P is on the circumference of the circle.

Angle OBP =75 and BP = 5 cm.

(i) Show that OA =9.66 cm, correct to three significant figures.

2]

(i) Calculate the area of the shaded region.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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A F
18
G =
Y Clo 48
6 /3/ .6
A

The diagram shows a solid made up of a pyramid and a prism.
The base of the prism is a right-angled triangle.

FC, AD and EB are vertically above the base.

FC=18cm, AD=EB=6cm, AB=DE=3.6cm, BC=4.8 cmand AC=6 cm.

(a) Show that FD” = 180.

2]
(b) Show that triangle FED is a right-angled triangle.

[3]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(c) Calculate the total surface area of the solid.

ANSWEL ... cm? [3]

(d) Find the ratio volume of the prism : volume of the pyramid.

ANSWEL ..o D

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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8 Xis the point (1, 4) and Y is the point (6, 9).
Find

(a) the length of the line XY,

ANSWEL ..o, units [2]

(b) the equation of the line XY,

ANSWEL ..o [3]

(c) the equation of the line |, which is parallel to XY and passes through the point A which has
coordinates (2, 0),

ANSWEL ..., [3]

(d) the coordinates of the point Z that lies on XY such that XY =4 XZ.

ANSWET Z(.veeern. e, ) [2]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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9 Nadirah observes that the queue at one of the school’s canteen stall, Stall E, is always long.
She decides to do a project to improve the situation.

(a) She finds information about the times, in seconds, spent by 100 students in the queue for
Stall E. The cumulative frequency curve shows the distribution of the queuing times.

Cumulative Frequency

Queuing Times for Stall E

100

90

80

70

AN
\

60

50

40

30

20

10

20

40

60 80

100

Time (seconds)

120 140

160

180 200 220 240

(i) Copy and complete the grouped frequency table for the queuing times for Stall E.

Time 0<t<40 | 40<t<80 | 80<t<120 | 120<t<160| 160<t<200| 200 <t < 240
(t seconds)
Frequency 10 35 20 10

[1]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(i) Calculate an estimate of the mean queuing time of the 100 students.

(iii) Calculate an estimate of the standard deviation.

ANSWEL L., s[1]

(iv) A student claims that 75% of students queuing at Stall E had to wait at least 144
seconds. Is this claim true? Explain your answer.

05 P

A few weeks later, Nadirah recorded the queuing time of another 100 students. She observes
that the longest queuing time is now 200 seconds and the median queuing time is smaller.

(v) State two possible ways the cumulative frequency curve for this set of data differs
from the given curve.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(b) The table shows the number of students queuing at Stall F during recess on a particular day.

Each student queues only once.

Sec 3 Sec 4 Sec 5
Boy 18 7 6
Girl 10 16 8

(i) One student in the queue is selected at random.
Find, as a fraction in its lowest term, the probability that the student is from Sec 4.

(ii) Two students in the queue are selected at random.

Find the probability that

(a) one of them is a boy and the other is a girl,

Answer

(b) both students are girls and one of them is from Sec 3.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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10 Mr Samad owns a bakery that specialises in pineapple tarts. Each pineapple tart is in the shape
of a sphere of radius 15 mm with its bottom part removed as shown below.

f J section removed

(a) Show that the height of a pineapple tart is 25 mm.

[1]

The pineapple tarts are arranged such that after each layer, a piece of baking paper, of negligible
thickness, is placed to ensure the tarts stay in place. The side and top views of how the tarts are

arranged are shown below.

<— Baking paper QQ@

Side View Top View

OO

Mr Samad sells his pineapple tarts in rectangular containers that measure 21 cm in length,
9 cm in width and 5 cm in height.

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(b) Calculate the number of pineapple tarts in a rectangular container.

ANSWEN ..o,

During festive seasons, the pineapple tarts are packed in cylindrical containers.

The top view of each layer of the pineapple tarts is shown below.

Top View of each Layer

(c) Calculate the diameter and the height of the cylindrical container such that it can fit the same

number of pineapple tarts in (b).

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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During one of the festive seasons, Mr Samad received a bulk order of 250 containers of
pineapple tarts.

He decided to use a courier service to deliver the pineapple tarts. He has a choice of 2 courier
services: GoVan and Singapost. Both courier services offer no weight limit and charge based on
the size of goods. The cylindrical containers are packed in cardboard boxes based on the courier
service’s requirement.

To prevent the pineapple tarts from breaking, Mr Samad packs each cylindrical container
upright as shown below.

The rates of the two courier services are as follow.

GoVan Singapost

50 cm

50 cm

50 cm 55 cm

Max. 8 boxes per trip Max. 8 boxes per trip

Handling fee per box: $5 Handling fee per box: $3.50

Rate per trip: $30 base charge + $0.50/km

Rate per trip: $25 base charge + $0.80/km

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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(d) Given that the trip distance is 23.7 km, which courier service should Mr Samad use?
Support your answer with clear workings.

[6]

CHIJ SNGS Preliminary Examinations 2020 - Mathematics 4048/02
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