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Mathematical Formulae

Compound interest

Total amount = P l+—r—
100

Mensuration
Curved surface area of a cone = 7l

Surface area of a sphere = 4

Volume of a cone = El;—nrzh
4 5
Volume of a sphere = Em

Area of triangle ABC = %ab sinC
Arc length = r@, where 0 is in radians
Sector area = —;-rlé) , where @ is in radians

Trigonometry
a b c

sin 4

sinB  sinC

a’ =b*+c*—2bccos 4

Statistics
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Answer all the questions.

(a) Simplify 2y-3(x—ypy+1).

Answer (@) ..o [1

(b)  Factorise 3p* ~ pg—4q*.

Answer (B) wuuvss sives5 ivmmonnsemmennsossen son [1]

The diagram shows a square inscribed in a circle. The area of the circle is 1386 cm?.

Find the area of the square. (Take & = 2—72)

The diagram below shows a wooden block measuring 33 cm by 12 cm by 25 cm.
An engineer wants to build cubes using these wooden blocks.

33 cm

Find the smallest possible length of side of a cube that can be built.

ANSWEN sscivi5t45.553 mmmmnmammemesmeemrsie smasams cm [2]

ANSWEL cosvsnimimstinsammemns snenssmmmmmmons cm?[2]
15 cm
The slice of cake is cut at WXYZ into two pieces such that the ratio of area of the
two slices of cake WXYZ to PSTU is 2 : 3. Calculate the length of the smaller piece
of cake, WQ.
ANSWOP ovommesnsmnasremmsmess s cm [2]

FSS_4E_MYE_EMPI_2017 [Turn Over
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The graph below shows the changes in average housing price of a 4-room HDB flat

from 1997 to 2017.
Average housing price of 4-room HDB flat

500,000

400,000
Housing

prices ($) 300,000

200,000

100,000
0 4

1997 2007 2017
Year
State one aspect of the graph that may be misleading and explain how it may lead to
a misinterpretation of the graph.
Answer

2m-1 , 3m+5 o
Write 21—3m  5m-35 as a fraction in its simplest form.

ANSWEF .ooooe e e 3]

On a particular day, the temperature ranged between —11°C and 7°C.

(a) Find the difference between the highest and lowest temperature.

Answer (@) .............coiiiiiiiii °C[1]

(b) The temperature at 6 am was —11°C and the temperature at 2 pm was 7 °C.
Given that the temperature rises at a constant rate, find the time when the temperature
was 1.375°C.

ANsWer (B) ux ssumsssys sppsvomvenovansvamerssnme 2]

Turn Over
FSS_4E_MYE_EMP1_2017 [Tur

Kelvin wishes to loan $125000 to pay off the remaining cost of his HDB flat.
A bank charges an interest rate of 2.35% per annum which is compounded half-yearly.

(a) Calculate the total amount he has to pay back in 7 years if he loans from the bank.

Answer (@) $... ......vis wssmsssvssasemsaanae 2]

(b) Calculate the monthly installment he has to pay.

ARSWEF (D) $..covvisnmvomansissiiinansnn sesmsnsns [1

FSS_4E_MYE_EMPI_2017



9

Given that &= {x: xis a factor of72}
A ={x:x is amultiple of 4}
B ={x:x is divisible by 3}
(a) List the elements in ¢.

10

In the diagram, circle QRS and circle PUT meet at points Q and S. O lies on circle
PUT and is the centre of the circle ORS. RQP and RST are straight lines.
P

Given that ZQRS = x°, showing all reasons clearly,
(a) find angle QUS in terms of x,

Answer (@) ............cooiiiiii [2]

(b) determine if ARPS is an isosceles triangle.

Answer (b)

Answer (@) .............coooiiiii i [1
(b) Find AnB'.
Answer (b)) svuisvn oo samens sawsssn1)
(¢) Inthe Venn diagram below, shade 4'uU B’
£
A B
(1]
FSS_4E_MYE_EMPI_2017 [Turn Over
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11  (a) Express 630 and 495 each as a product of its prime factors.

(b) Find the highest common factor of 630 and 495.

ANSWEN (D) ivs; s3omoiissn swvewsssmsmmsnonons suerenssss [1]

(¢) Find the smallest positive integer k, such that 630k is a perfect cube.

ANSWEP () K. =.ccevrconmnnmmnseiinisasssninis vus 1

12

10

An estate of area 2.25 km? is represented on a map by an area of 36 cm’.

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

(b)

Answer (a)

Find the area of the same piece of land, in cm?

Answer (b)

, on another map of scale 5 : 900000.

[Turn Over
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13 (a) The ratio of the distance from Town 4 to Town B and from Town B to Town C is
4 :5. Sally drives at a constant speed of 65 km/h from Town 4 and she took 25
minutes to reach Town B. Find the distance between Town 4 and Town C.

Answeri(a) s consivan sosewmvns seamsns km [2]

(b) The price of petrol is $1.35 per litre. Sally uses 0.27 / of petrol per 2.3 km of
distance travelled. How much will it cost her to travel from Town A to Town C?

Answer (b)) $...........ooiii 2]

[Turn Over
FSS_4E_MYE_EMP1_2017
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()

(a) Given that 55’ is parallel to ;5 find the possible values of .

Answer @k =...................cccceiieiei, 2]

(b) Hence, find |1_>§|

Answer (b) ................. N units [2]

FSS_4E_MYE_EMPI_2017
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15 The diagram below shows the map of the Singapore Sports Hub. S, 7 and /¥ are positions
of the National Stadium, Kallang Theatre and Kallang Wave Mall respectively.
SW =550 m, WT'= 675 m, angle SWT = 83° and the bearing of T from S'is 161°.

(a) Calculate the length of ST.

ANSWer (@) vovsvosnisss vammmsvsvmmmsss somn m [2]
(b) Calculate the bearing of /¥ from 7.
o
Answer (b) ........c.coooiiiiii [3]
[Turn Over
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16 A bag contains a total of 65 chocolates wrapped with silver, red and blue
wrappers. There are 18 chocolates with red wrappers in the bag.
(a) Ifachocolate is picked randomly, the probability of picking a chocolate with

silver wrapper is % . How many chocolates with blue wrappers are there?

ARSWEP Q) ..., .. voiicisvsmaseaszons chocolates [1]

(b) If two chocolates are picked randomly, what is the probability of picking at

least a chocolate with red wrapper?

Answer (b)) cussnss sosmmissssesum spovsusn 2]

(¢) When x chocolates with blue wrappers are added to the 65 chocolates, the

probability of picking a chocolate with silver wrapper becomes%. Find the

value of x.

ANSWEY (€) X, voe is issimnsmnmimsnmaniamsis sus 2]

FSS_4E_MYE_EMP1_2017
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17 (a) Express y=x"+5x-3in the form of y = (x + h)* — k.

Answer (@) ...

(b) State the coordinates of the turning point.

A.nswer(b) (i

(¢)  Sketch the graph of y = x* +5x -3 on the axes provided, showing clearly the
intercepts and turning point.

>
-

(2]

|Turn Over
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18 (a) Points 4, B and C have coordinates (0, 7), (-3, k) and (8, k) respectively.
Given that the length of 4B is Y109 unitsand k < 15, find the value of .

Answer (@ k= ..o [2]
(b) Point D is a point such that ABCD forms a trapezium with BC parallel to AD
and the gradient of CD is 1—3-. Find the coordinates of D.
Answer (b) D (c.............. P — ) [2]
(c) Calculate the area of trapezium ABCD.
Answer (¢) ....................... square units [1]

FSS_4E_MYE_EMPI_2017



17 18

19  In the diagram below, ABCDEF is a regular hexagon inscribed in a circle with 20 The cumulative frequency curve shows the distribution of the hourly wages of 120
centre X. The length of each side of the hexagon is 3 cm, AXC and DXF are two

b ; . workers in Sunshine Company.
identical circular arcs centered at B and £ respectively and touch each other at the pany

point X.
3
120
100
80 /
-~
What percentage of the area of the hexagon is not shaded? =
=
e 60
=
e
Z
=
B
R,
Q
20
0 = »Hourly
Wages (5)
15 20 25 30 35 40 5
(a) Use the graph to estimate the
(i) median hourly wage,
Arswer (a)(i) $: cossasssssomssnion wuwseew [1]
ATISWOE: ..cocorom sivos wimismmamoss 655,358 RATHERARH TS % [5] . . .
(i)  interquartile range.
Answer (@)(ii) $.......coco [1]
[Turn Over
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19

(b) Given that 10% of the workers hold managerial positions or higher, use the

graph to estimate the minimum hourly wage of a middle manager.

Answer (b)) S [1]

(¢) Find the probability that a worker, chosen at random, is paid $30 or less per hour.

Answer (c) ........coooiiiiiii [1]

(d) The box-and-whisker plot below shows the hourly wages of 120 workers in

Brightlight Company.

8 _:_1 i 5
i3
: HEE R s R
10 15 20 25 30 35 40 45
Hourly Rate ($)

Write down two comparisons on the hourly wages paid to workers in Sunshine
Company and Brightlight Company.
Answer (c)

FSS_4E_MYE_EMP1_2017 [Turn Over
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21 In the diagram, OABC is a parallelogram where OA=aandOC =c. Dis the point
on OB such that 50D =3DB.

B

o T C

(a) Express, as simply as possible, in terms of a and/or ¢,

() OB,

Answer (@) (i) ciozevsss sioisionionnnnmssvnnens 1

(i) CD.

Answer (@) (ii)..........c.coveiiiiii

(b) Given that %BC = EC, express DE in terms of a and/or ¢.

Answer (b)

FSS_4E_MYE_EMP1_2017
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(¢) Find, in the simplest form, the ratio of

o area of ABDE
area of ABOC’
Answer (&) ({)esmesssseas s s [1
(i) area of AOCD
area of parallelogram OABC .
Answer (EY{ll):: vovwsmosssusissssmanass svassnan [1]
End of Paper
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(a) Make ¢ the subject of the formula » = u + Jiu—+ 8%
t

Given that x—--l— =5, find the value of x’ +L2.
x x

(b)
(¢)  Solve these simultaneous equations.
x=3y 2x-3y
2 5
Tx-6y=19

(d)

Express (é + % + 2) + (Lz - b—lz-) as a single fraction in its simplest form.
a a

Tickets to a concert were sold and the seats were divided into 4 categories. The

number of tickets sold for Saturday and Sunday are summarized in the table below.

Categories . |~ CAT 1 CAT?2: CCAT:3ed [0 »CAT: 4
Saturday 64 85 110 87
Sunday 50 65 128 90
(a) Write down a 2 x 4 matrix T to represent the number of tickets sold for both

(b)

(©)
(@)

days.

The price per ticket is $268 for Category 1, $168 for Category 2, $128 for
Category 3 and $78 for Category 4.

Represent the ticket prices in a column matrix P.

Evaluate the matrix A = TP

State what the elements of A represent.

A 10% discount was given for Matinee show tickets. 80 Category 1, 130

(2]

(2]

(3]

B3]

(1

(1
(1]
(1

Category 2, 150 Category 3 and 185 Category 4 tickets were sold. Using matrix

multiplication, calculate the total sales earned from the Matinee show.

FSS_4ESN_MYE_EMP2_2017
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A

The diagram shows part of a regular n-sided polygon ABCDEF-... .
BCX and EDX are straight lines and CD is parallel to BE.

(a) Explain why triangles XCD and XBE are similar triangles.
(b) Itis given that ZBCD =150°. Find

(i) the value of n,

(ii)  angle CXD,

(iii)  angle ABE.

The first 3 terms of a sequence of numbers 7', T2 and 73 are given below:
T, = 6(1)* +30 =36

T, =6(2)" +48 =72

T, = 6(3)* +66 =120

(@ ()  Find T,.

(ii)  Find an expression, in terms of n, for T,. Hence, or otherwise, explain

why value of 7, must be even for all values of n.
(i)  Evaluate T},.

(b) The first four terms in a different sequence are 4, 6,8, 10.
Find an expression, in terms of », for the nth term, P, , of this sequence.

. i T .
(¢) Find an expression, in terms of n, for the nth term, —*-. Hence, explain why the

n

term I is a multiple of 3.

n

FSS_4ESN_MYE_EMP2_2017
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5

Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

1
=—x(5-x%).
y 3x( x%)
x —3 ) -1 0 1 2 3 4
y 4 -0.7 P 0 1.3 0.7 -4 | -147

(a)
(b)

(¢)

(@)

(e)

Calculate the value of p.

Using a scale of 2 cm to 1 unit, draw a horizontal x-axis for -3 < x <.
Using a scale of 2 cm to 2 units, draw a vertical y-axis for —16 < y < 4,

On your axes, plot the points given in the table and join them with a smooth

curve. [3]
Determine the number of solutions to the equation x(5—x*)=3.
Explain how this can be seen from your graph. [2]
By drawing a tangent, find the gradient of the curve at (3,-4). [2]
(i) On the same axes, draw a line with gradient 2 and passes through the

point (0, 2). [2]
(i)  Write down the x-coordinate(s) of the point where this line intersects the

curve. [1]
(iii)  Use your graph to find the range of values of x for which

x(5-x%)> 6x+6. 2]
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The diagram shows two circles C, and C, with centre O and P respectively. H/ and
GI are diameters of C,and C, respectively.

(a)

(b)

(©

Show that triangles A/G/ and GO! are similar.
Give a reason for each statement you make.

Given that HI =10 cm and GI = 5+/2 cm.
Find the ratio area of triangle /G/ : area of triangle GOI.

Find the shaded area.

Queenie has allocated a budget of $49 on buying ingredients for baking a cake. The
budget is divided between flour, sugar and saffron in the ratio of 3 : 2 : 5.

(2)

(b)

Find the amount Queenie spent on buying saffron.

(@)

(i)

(iii)

(iv)

(4]

Given that the unit price of saffron is $x per gram, write down an
expression for the amount of saffron bought.

During a sale, the unit price of saffron is reduced by $4. Write down an
expression for the amount of saffron that can be bought for the same
amount of money.

If 4 more grams of saffron can be bought at the reduced price, form an
equation in x and show that it reduces to 2x* —8x —49 = 0.

Solve the equation 2x* —8x—49 = 0, giving your answers correct to 2
decimal places.

Janice who has $50 wants to buy as much saffron as possible at the
discounted price. Find the amount of saffron she can buy.

FSS_4ESN_MYE_EMP2_2017
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The diagram shows a solid triangular prism with three rectangular faces.
PM =QM =7cm, RM=6cm,QOR =12cmand OS =10 cm.

(a) Show that ZMRQ = 24.53° corrected to 2 decimal places.
(b) Calculate the vertical distance of R above PQ.
(¢)  Given that PR =26 cm, calculate the surface area of the prism.

(d) Calculate the angle of elevation of 7' from Q.
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(a) The results of a Mathematics Test for a class of 20 students were recorded.
The results are shown in the stem-and-leaf diagram.

(b)

®

(i)
(iii)
(iv)

AL —-O
SO A~ W
A O NWn» O
w N

A W

Key 1| 3 means 13 marks

~N
~ o
o0

Find the percentage of students who failed if the passing mark is 25.

Find the mean mark.
Find the standard deviation of the marks.

It was discovered that the results had been recorded incorrectly.
The correct results were all 4 more than those recorded.

Explain how the median and standard deviation of the results have been
affected by this error.

A bag contains 10 identical coloured balls. There are 4 pink and 6 blue balls.
Two balls are picked out at random, without replacement.

@®
(i)

(iii)

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

Find, as a fraction in its simplest form, the probability that one ball is
pink and the other is blue.

A third ball is now picked out at random. Calculate the probability that
none of the three balls is blue.
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10 Sally is intending to set up a fruit punch stall during a charity bazaar to raise funds.
Each cup will contain 200 ml of fruit punch and will be served in a plastic cup with a
straw. Sally made a trip to the supermarket to find out the prices of the ingredients she
needs. Information that Sally needs is provided in the tables below.

The recipe below makes 1 liter of

punch: Ingredients Prices
1lime Item Description Cost
4 feman Lemon Individual 60¢
. - Pack of three $1.50
150m) pineapple juice Limes Individual 75¢
500ml lemonade Pack of 5 $3.50
300ml orange juice Lemonade 2L bottle $1.85
Orange juice 1L carton $1.25
Pineapple juice | 500ml carton $2.50
2L carton $7.50
Plastic Cups Pack of 20 $1.35
Straws Pack of 100 $1.30
(a) Find the amount of orange juice needed to prepare 500ml of fruit punch. 1]

(b) Sally estimates that around 200 cups of fruit punch will be sold.

(i)  What is the minimum number of bottles of lemonade that Sally should
buy? [2]

Sally needs to decide how much she should charge for 1 cup of fruit punch. She
must make sure that she covers all of her costs.

(i)  Suggest a sensible amount for her to charge 1 cup of fruit punch. Justify
the decision you make and show your calculations clearly. 7]

- End of Paper -
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