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Mathematical Formulae

Compound interest

Total amount = P(l + L)

100

Mensuration

Curved surface area of a cone = 77!/

Surface area of a sphere = 477’

1
Volume of a cone = 57[1”2/1

Volume of a sphere = Em’}

1 .
Area of triangle ABC = 5 absinC
Arc length = @, where 6 is in radians

1
2 .. .
Sector area = E r-6@, where @ is in radians

Trigonometry

a b c

sinAzsinstinC
a’>=b* +c¢* —2bccos A

Statistics

> fx

Mean = ——

2f

Standard deviation = L/ 5 - {%j
X \Xf
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1 (a) Simplify

oot (2T
(@) \/gxbv(abj ,

4x* -36

i) — -
(i) 2x* —20x+42
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Answer all the questions.

Answer

Answer
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(b) Solve these simultaneous equations.

(©)

2x-3y=19
3x+2y=—-4

Answer x=

Itis given that 47 =5, 5% =6, 6> =7 and 7% =8.
Find the exact value of pgrs.

Answer  pqrs =
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2 (a) The cost of manufacturing a sofa is $1500.
It is sold to a retailer at a profit of 15% of the cost.

(i) Calculate the price the retailer paid for the sofa.

Answer TP
(ii) At a furniture fair, the retailer then sold the sofa to a customer at $2250.

Calculate the retailer’s profit for the sale of the sofa as a percentage of the
selling price.

Answer %

(b) John changed S$ 3500 for US Dollar (US$) at a bank, for his trip to the United
States. Upon his return, he still had US$ 78 left in his wallet.

The table below shows the exchange rate between Singapore dollar (S$) and US
dollar (US$) at the bank upon his return.

Singapore Dollar (S$)
Currency Unit Selling Buying
US Dollar (USS$) 1 1.38 1.34

Calculate the amount he spent in Singapore dollar (S$) for his trip to the United
States.

Answer S,
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(¢) The cash price of a gaming device is $ 710.
Jolene buys this gaming device on hire purchase and pays a 30% deposit.

The following shows the different hire purchase schemes with a repayment
period of 5 years that are offered to her by the finance company.

Scheme A: Compound interest of 2.5% per annum
Scheme B: Simple interest of 2.6% per annum

Explain and justify, with clear mathematical working, which hire purchase
scheme should Jolene take up.
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7
3 AB = (1], D is the point (-2,1) and E is (4, 6).

(a) Express DE as a column vector.

Answer

(b) DE=A4B
Find the possible values of 4.
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A piece of wire, 44 cm in length, is cut into two parts.
One part is used to make a rectangle and the other a square.
The length of the rectangle is 200% longer than its width.

Thew ™" 7~
@ ( ¢ length of the rectangle.
...................... cm [1]
( , for the length of the
Length of the square
1
= 7 [44-2(3x+x)]
= cm
Answer cm [2]
The area of the rectangle is 1 cm? smaller than the area of the square.
(b) (i) Form an equation in x and show that it reduces to x* —44x+120=0.
[3]

(ii) Solve the equation x> —44x+120 =0, giving each solution correct to
5 significant figures.

Answer Xx=............... or
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9

Explain why one of the solutions in (b)(ii) must be rejected as the width

of the rectangle.

Answer

(iv)

Cedar Girls’ Secondary School 4048/02/S4/Prelim/2021

[2]

Hence, find the perimeter of the rectangle.
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In the diagram, 4, B, C and D are points on the circle with centre O. AG and BG are
tangents to the circle. GAE, FAD and GBH are straight lines. Angle APD = 71°, angle
AGB =54° .

(a) Explain why a circle can be drawn passing through the points 4, O, B and G.
State the centre of this circle.

[2]
(b) Stating your reasons clearly, find

(i) angle A0B,

Answer [1]
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(ii) angle DCA,

Answer
(iii) angle PBC,

Answer
(iv) angle CBH.

Answer
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6 (a) The histogram below shows the distribution of the scores of the participants from
Potong Pasir Secondary School in a current affairs quiz.

A

40

30

Frequency

20

10

T

0 --rrr—r+rr—fr—r+r— v+ rrrrr—r—+-rrrrrrrrr—-_{rrrrrrrrrrrrrrrrrrr>»

0 3 6 9 12 15
Scores (x marks)

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

Answer [1]

(ii) Calculate an estimate of the mean score.

Answer [1]

(iii) Calculate an estimate of the standard deviation.

Answer [1]
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(iv) Explain why the mean and standard deviation are estimates.

[1]
(v) State the interval that contains the median mark.
Answer [1]

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

following table.
Scores (x marks) Category of Award
12<x<15 Gold
9<x<12 Silver
6<x<9 Bronze
0<x<6 Certificate of Participation

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

Answer L % [1]
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6 (b) Box 4 contains 3 cups of chocolate ice-cream and 4 cups of strawberry ice-cream.
Box B contains 2 cups of chocolate ice-cream, 3 cups of strawberry ice-cream and
4 cups of vanilla ice-cream.

A cup of ice-cream is selected at random from box 4.
It is then placed in box B before a cup of ice-cream is selected at random from box B.

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

[3]
(ii) Find, as a fraction in its simplest form, the probability that
(a) the two cups of ice-cream selected are of the same flavour,
Answer [2]
(b) the second cup of ice-cream selected is not chocolate.
Answer [2]
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(a) <& ={integersx: 2<x<12}
A = {prime numbers }
B = {factors of 12}

C = { greater than /100 }

List the elements in

(i) AnC',

Answer

(i) AUB.

Answer

(b) [Itisgiventhat M "N =¢ and L < N.

Complete and label the Venn diagram below for the sets L, M and N.

€
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The figure above shows a solid.
The cross-section of the solid is a sector of a circle of radius 5 cm and angle 30°.

The horizontal cross-sections, OST and RV'U, are 7 cm apart.
S, T, U and V lie on the curved surface of the solid.
The lines OR, TU and SV are vertical.

(a) Find

(i) the area of the curved surface STUV in terms of 7,

Answer cm?  [2]

(ii) the angle UST.

Answer [3]
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Another solid geometrically similar to the given figure has a base radius of 3 cm.
Find the ratio of the volume of the smaller solid to the volume of the larger one.

ANSWer
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X

The diagram shows part of a map of a small town.
Joel’s house is located at point I, the childcare centre at point X, the park at
point Y and the shopping mall at point Z.

WZ=4.6km, YZ=2.5km and XY =3.4 km
The bearing of W from Y is 043.4° and the bearing of X from Y is 064.1°.

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

Answer

(b) Find the distance of park Y from Joel’s house W.

Answer

Cedar Girls’ Secondary School 4048/02/S4/Prelim/2021
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(¢) Find the bearing of the shopping mall Z from Joel’s house .

Answer [3]

(d) Find the area of the triangle WYZ.

Answer km? [2]

(e) The smallest possible angle of depression of a point on the path WY from the
top of the shopping mall Z is 25°.

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

Answer m [2]
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2
10 (a) Complete the table of values for y =10 — % _4 .
X
X 0.5 0.7 1 2 3 4 5 6

v 1.9 4.0 5.5 6 4.2 1 =87 | 1]

x> 4
(b) On the grid opposite, draw the graph of y =10— O for0.5<x<6. [3]

X

(¢) By drawing a tangent, find the gradient of the curve at (2, 6).

Answer [2]

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

Drawing of // lines with gradient 3

Answer X T e 2]

(¢) Use your graph to find the solutions of the equation x’ —x” —14x+8 =0 in the range
0.5<x<6.

Answer XxX=.......... OF ovneinnnn. [3]
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11 Here is some information about a grain storage bin.

Grain Storage Bin
Height (h): 6880 mm
Diameter (d): 4550 mm

Mass: 1100 kg

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

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

d

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

Answer L m? [1]

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

Answer m? [3]
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() Useful information
e Density of grain stored: 410 kg/m?®

e 1000 kg is equivalent to 9.81 kN

The storage bin is never filled to more than its safe volume.

It will need a special load-bearing support structure if its total weight per square
metre, on the ground beneath, is greater than 20 kN/m?.

Given that the model is an underestimation of the actual storage capacity of the bin,

does the bin need a special load-bearing support structure?
Justify your decision with calculations.

End of Paper
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