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READ THESE INSTRUCTIONS FIRST

Write your name, registration number and class on all the work you hand in.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all the questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place.

For n, use either your calculator value or 3.142, unless the question requires the answer in terms
of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 80.
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Mathematical Formulae

Compound Interest

Total amount= P| 1+ -
100

Mensuration
Curved surface area of cone = zrl

Surface area of a sphere = 4zr*

Volume of cone = %Mzh

Volume of sphere = %ﬂf3

Area of triangle ABC = %ab sinC

Arc length = r@, where @1is in radians

1 .. )
Sector area = 5 r’0, where @is in radians

Trigonometry
a b c

sinA sinB sinC

a’=b*+c*—-2bccosA

Statistics
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1 (a) Expand and simplify (4x — 1)> — (8x + 1)(2x — 1).

Answer () (2]

2
(b) Simplify ﬁ%_i = 4x7?, giving your answer in the form ax" , where a and n are
X

rational numbers.

Answer (b) [2]

2 (a) The area of Singapore is about 710 km?. Express the area in square metres, giving your

answer in standard form.

Answer (a) [2]

b) 2019.04=2x10°+1x10+9x10™+ 4x 10", where m and n are integers.
g

Write down the value of m and n.

Answer (b) m = n= (2]
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3 (a) Solve %—3:l.
m m

Answer (a)

[2]

(b) Hence solve % -3= ! .
Gy-D Gy-D

Answer (b)

[2]

4 An interior angle of a regular hexagon is three times the size of the exterior angle of

another n-sided regular polygon, Find the value of n.

Answer

(2]

SMSS 2019
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5 The number 2200, written as the product of their prime factors, are 23x 5?x 11.

(a) Express 5880 as the product of its prime factors.

Answer (a) [2]

(b) Hence write down the greatest integer that will divide both 2200 and 5880 exactly.

Answer (b) [1]

(¢) Write down the smallest integer k, such that 1/@ will give a whole number.

Answer (c) [1]

SMSS 2019 [Turn over
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6  Four points lie on a line segment such that AB: BC=1:2 and BC:CD =8 :5.

(a) Find AB : BD.

Answer (a) [1]

(b) If Arepresents the number —7 and D represents the number 98.4, find the

number that is represented by C.

Answer (C) [2]

7  (a) Factorise 4x*> — 28xy + 49y completely.

Answer (a) [2]

(b) Given that 4x? — 28xy + 49y* = 0, express X in terms of Y.

Answer (b) [1]

SMSS 2019
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8 The number of days some students were late for school was recorded in the table as follows.

Number of days late 0 1 2 3 4 5
Number of students 13 9 7 X 8 4
(a) Write down the largest possible value of X if the mode is 0 days.
Answer (a) [1]
(b) Find the smallest possible value of X if the median is 3 days.
Answer (b) [1]
(c) Find the value of X if mean is 2.
Answer (c) [2]

9  An open field has an area of 112.5 km?. It is represented by an area of 18 cm? on map X.

(a) Find the scale of the map in the form 1 : n.

Answer (a) [2]

(b) Map Y has a scale of 1 : 400 000. A road is measured 2.4 cm on Map X.

Find, in centimetres, the length representing this road on Map Y.

Answer (b) [2]
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10  The volume of cylinder A of radius r cm and height h cm is 360 cm?.

(a) Find the volume of cylinder B of radius 2r and height %h cm.

Answer (a) [2]

(b) Cylinder C is similar to cylinder A. If the radius of cylinder C is 0.5r cm, find the

volume of cylinder C.

Answer (b) [2]

11 (a) The sketch represents the graph of y = x". Write down a possible value of n.

A

y

v
=

Answer (a) [1]

SMSS 2019
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(b) Write down a possible equation for this graph.

Answer (b)

[1]

12 (a) Onthe Venn diagram, shade the set AnB'.

¢

(b) e={x:0<x<30}
M = {x: X is a perfect cube}
N = {x:x=2k+ 1, k integer}
Find(M ' N).

Answer

[1]

(2]

SMSS 2019
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13 A bookshelf contains 20 fiction and 5 non-fiction books.

(a) Write down the probability that a book drawn at random from the bookshelf will be

non-fiction.

Answer (a) [1]

(b) Given that p non-fiction books are added to the bookshelf such that the probability of

drawing a non-fiction book is 0.5, find the value of p.

Answer (b) [2]

14 Regina exercises on Tuesdays and Fridays.
On Tuesdays, she jogs for 40 minutes and sprints for 15 minutes.

On Fridays, she jogs 10 more minutes and sprints 5 minutes less.

40 15
This information can be represented by the matrix R = (10 SJ .

(a) Regina’s jogging speed is 8 km/h and her sprinting speed is 10 km/h.

Represent these speeds in a 2x 1 column matrix S.

Answer (a) S = [1]
(b) Evaluate the matrix P = 61_0 RS.
Answer (b) P = (2]
(c) What is the distance covered on Fridays?
Answer (c) [2]

SMSS 2019
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Theresa weighed 7 oranges in a supermarket.
The mean mass of the oranges was 138 grams.
The standard deviation of the masses of the oranges was 4.29 grams.
The scales in the supermarket was faulty.
The correct mass of each orange was 15 grams more than what Theresa has recorded.

Write down the correct values for the mean and standard deviation of each orange.

Answer mean = [1]

Standard Deviation = [1]

The number of goals scored by 2 soccer players, Fati and Bala, in 6 matches are listed below.

Fati 2 1 3 2 3 1
Bala 5 2 2 0 0

One of them has to be selected for the national team. Who should be selected?

Justify your answer with clear working.

Answer

[2]

[Turn over
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. 8 2 16)
17 Given thatu = , V= and w = . Find
-2 6 p

(a) |u—v

2

Answer (a) [2]

(b) 2v-+u.

Answer (b) [1]

18  The force (F units) between two particles is inversely proportional to the square of the
distance (X units) between them.
When the distance between two particles is X, the force is F. When the distance is reduced to

0.5%, what is the ratio of the force to the original force?

Answer [2]

SMSS 2019
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) . — (=2 L —> [(-12
19 The point R is such that QR = 4 It is given that RS = ol

Find the two possible values of h which will make PQRS a trapezium.

Answer (2]

SMSS 2019 [Turn over
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20 (a) Solve the linear inequalities gx —14 < 3(x—4) < 7.5 and represent their solution

on the number line provided. [3]

A
v

(b) Hence, write down the smallest integer which satisfies gx -14 <3(x—-4) < 175.

Answer (b) [1]

21 A man invested $7600 in a fund that pays 2.8% compound interest per annum, compounded
every half-yearly. Calculate the total amount of money he has at the end of 4 years, giving

your answer correct to the nearest 10 cents.

Answer [2]

SMSS 2019



15
22 The letters of the word ‘RESILIENCE PACKAGE’ are pasted onto 17 plastic balls, one letter
on each ball and they are then put into a box. A ball is drawn at random.
If it is a ball with a consonant, it is put back into the box and a new ball is drawn.
If it is a ball with a vowel, it is NOT put back into the box and a second ball is then drawn.

(a) Complete the tree diagram. [2]

First ball Second ball

( ) Consonant

( ) Consonant ﬁ -

( ) ( ) Consonant

Vowel

SMSS 2019 [Turn over
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(b) Calculate the probability that two vowels are drawn.

Answer (b) [1]

23 Ada draws this graph to show the happiness index of her country for the last 4 years.

Annual Happiness Index

g

o o
’ —

2013 2014 2015 2016

~—_ —

State one aspect of the graph that may be misleading and explain how this may lead to a

misinterpretation of the graph.

Answer

[2]

SMSS 2019
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24 In the triangle ABC, D and E are points on AB and AC respectively such that

/ADE = /ACB. C

X cm

A 8 cm D 4 cm B

(a) Show that triangle AED and triangle ABC are similar.

(2]

Given that AD =8 cm, DB =4 cm, AE = 6 cm and EC = X c¢m, find

(b) the value of X,

Answer (b) [1]

(c) the area of triangle ADE : area of quadrilateral BCED.

Answer (c) [2]

SMSS 2019 [Turn over
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25 (a) Expressy=x>—6x+4 inthe formy=(x—a)’>+b.

Answer (a) [2]

(b) Hence sketch the curve y = x> — 6X + 4, indicating clearly, the points of intersection

with the y axis and the turning point. [2]

v

SMSS 2019
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Mathematical Formulae

Compound
Interest

Total amount = P| 1+ r
100

Mensuration

Curved surface area of a cone = 7rl
Surface area of a sphere = 47>

1
Volume of a cone = Eﬂ'rz h

4
Volume of a sphere = §7Z'|’3

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

1 .. )
Sector area = 5 r’@, where @ is in radians

Trigonometry

a b ¢
sinA sinB sinC

a’=b? +c? —2bccos A

Statistics

M

Mean =

fx
f
fx

Standard deviation =

2
Db
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1

The graph y = (x — 1)(x + 3) cuts the x-axis at A and B and the y-axis at C.

(a) Find the coordinates of C.

(b) Find the coordinates of M, the minimum point of the curve.

Hence,

(c) (1) find the equation of the line MC, and

(i) the length of the line joining M to C.

2]

[2]

SMSS 4E/5N Mid-Year P2 2019
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(a) Factorise completely

y—1 2 . e
> — T as asingle fraction in its simplest form.
y-1 1=y

(b) Express

SMSS 4E/5N Mid-Year P2 2019
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(c) Giventhath =a + % and d =

S| a

, express X in terms of a, ¢ and d.
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3 Inthe diagram, the circle of radius X cm with centre O is touching the sides of the right
angled triangle ABC at D, E, F, where angle ACB is 90°.

(a) Find the length of CE in terms of X. State the circle properties used in your working.

2]

(b) Given also that AD =7 cm and BD = 5 c¢cm, form an equation in X, and show that it [3]
simplifies to x? + 12x — 35 =0.

SMSS 4E/5N Mid-Year P2 2019 [Turn Over



(c)  Solve the equation x? + 12x — 35 = 0, giving both answers correct to 2 decimal [3]
places.
(d) Hence find the shaded area. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over



4

4 toothpicks are arranged to form a square. The diagram shows the first three of a
sequence of figures that are formed. All the squares are of the same size.

Figure 1 Figure 2 Figure 3
Figure Number of vertical .
Number (n) toothpicks (V) Total number of toothpicks (S)
1 2 4
2 5 10
3 9 18
7 Vv S

The number of vertical sides (V) and the total number of sides (S) are recorded in the table

above.

(a) Find the value of v and of s.

(b)  Write down a formula that shows the relationship between S and n.

SMSS 4E/5N Mid-Year P2 2019

[Turn Over




(c) If the total number of sides is 700, find the value of n.

(d) Give a reason why the value of S cannot be a prime number.

SMSS 4E/5N Mid-Year P2 2019
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10

In the diagram, DB is a diameter of the circle and ST is a tangent to the circle at A.

/BDA =2x, ZBDC = x, ZCBD =7y and ZDBA = 5y.

(a) Explain why angle BCD = 90°.

(b) Find the value of X and of y.

SMSS 4E/5N Mid-Year P2 2019
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11

(c) Given that M is the mid-point of BD,

(i)  determine if Z/MAT is a right angle. Explain your answer.

(i) Find ZDMA.

[1]

SMSS 4E/5N Mid-Year P2 2019
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12

(a) Find the values of the unknown in each of the following.

®) jrp= (41} g) and Q = (_52 é), find the matrix P2 + 3Q.

SMSS 4E/5N Mid-Year P2 2019
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(c) The following table shows the working hours of 3 clerks in a week.

13

Regular Working Hours Overtime
Fatimah 40 4
Vani 45 3
June 38 7

The hourly wages of these clerks are $20 for regular working hours and $30 for

overtime.

(1)  Represent the working hours of the clerks by a matrix A and the hourly wage
rates by a matrix B such that AB exists.

(i) Find AB.

(iii) Explain what your answer in (ii) represents.

The elements in AB represent the wages earned by Fatimah, Vani and June

respectively.

(iv) The hourly wage for regular working hours increased by 20% and overtime
increased by 15% respectively, but the working hours remain the same.
Calculate the increase in the company’s expense in wages paid to the three
clerks using matrix multiplication.

SMSS 4E/5N Mid-Year P2 2019
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45 m

A

B
In the above diagram, C represents the foot of a vertical tower CT. The points A, B and C
are on horizontal ground, where angle CAB = 38°, AC = 60 m and BC =45 m.
Given that the angle of elevation of T from A is 25°, calculate

(1)  the height of the tower, [2]
(i) angle ABC, (2]
(i11) the angle of depression of B from T. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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(b)

A ship sails 7 km from P to Q. It then sails 5 km from Q to R on a bearing of 070°.
Given that angle PQR = 145°, calculate

(1)  the bearing of Q from P, [2]
(i1)) how far Q is east of P, [2]
(ii1) the distance PR. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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8 (a) The box-and-whisker plot below shows the distribution of the ages (in years) of 50
members from the Rainbow Country Club.

-

(i)  State the median and find the interquartile range.

Age (years)

(i1)) The table below shows the ages of 50 members from Sunshine Country Club.

Age (years)

30

35

40

45

50

55

60

Number of Members

15

SMSS 4E/5N Mid-Year P2 2019
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(i11)) Sunshine Club claims that their members are generally younger than those from [1]
Rainbow Club. Do you agree? Give a reason for your answer.

(iv)  Which country club has a wider spread of ages among its members? Give a
reason for your answer. [1]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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18

(b) A school has two gardens, Famous Garden and Eco-Garden.
The heights of 120 plants from the Eco-Garden were measured.
The cumulative frequency diagram below shows the distribution of these heights.
3 U / /
Cumu
Freque

N\,

Use the graph to estimate the

(i) 40" percentile, [1]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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(1)) percentage of the plants whose height is at least 45 cm. [2]

The heights of 120 plants from the Famous Garden were also measured.

It was found that the height measured has the same median but a smaller interquartile
range compared to that of the Eco-Garden.

(ii1)) Describe how the cumulative frequency curve of the Famous Garden may
differ from that of the Eco-Garden given above. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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There are 120 commercial buildings in the Sunflower City. A commercial building generates
solid waste at a rate of 2.75 m? per day.

The solid waste of commercial buildings to that of the entire city is in the ratio 4 : 10.
The Seashell landfill has a capacity of 1.2 x 107 m®. Currently, 50% of the landfill is filled.

(a) Calculate the volume of solid waste the city generates per week. (Assume 5 working
days in a week) [2]

(b) Burning the solid waste in incinerators reduces its volume by 90%. However, only
60% of the solid waste can be burned. Determine how long more, in years, will the
Seashell landfill be completely filled.

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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(¢) Norman commented that incineration is a good way of getting rid of rubbish. Do you
agree? Give a reason for your answer. [2]

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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10 Answer the whole of this question on a sheet of graph paper.

6
The following is a table of values for the graph of y = x + pr

(a)
(b)

(©)
(d)

(e)

X 1 1.5 2 2.5 3 4 5 6 8

y 7 | 55| 5 | 49 | 5 p | 62 | 7 | 88

Calculate the value of p.

6
Using a scale of 2 cm to 1 unit on each axis, draw the graph of y = x + o
forl1 <x < 8.

Use your graph to find the values of X for which y = 6.5.

By drawing a suitable tangent to your curve, find the coordinates of the point at
which the gradient of the tangent is equal to —2.

By drawing another suitable line on the same axes, use your graph to find the

. . 3x 6
solutions of the equation 5 + L 7.

SMSS 4E/5N Mid-Year P2 2019 [Turn Over
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