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Mathematical Formulae

Compound Interest

Total amount = P[l + —r—J
100

Mensuration

Curved surface area of a cone = nrl

Surface area of a sphere = 4nr?

Volume of a cone = %nr’h

Volume of a sphere = %nr’

Area of triangle ABC = %absinC

Arc length =r@ , where @ is in radians

s

1 i .
Sector area = —z—rZG, where 8 is in radians

Trigonometry
a b ¢
sinA sinB sinC
at =b*+c?-2bccos A
Statistics

_2”
Mean——%

S JZZE;_[%]’
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Answer all the questions.

1 (a) Factorise completely3ac—7c—18ab+425 .

AnSWer {a) s osnivmsiiivsiaasincignisies (1

(b) If 9x? +30x+k is a perfect square, state the value of k.

Answer (D) k= c.occcvivivsiiiiiiesiaiias (1]

2 Solve the inequality-2 < 2x-7 <19,

"7 b RS - [2]

[Turn over
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3 Evaluate, giving your answer in standard form,

17.31+13.13

@) 4.041x/898.9°

Answer (@) om im e Te (1

(b) 2(7.sx10-')+[3.9x10‘].

q Given that x is an integer such that -4 < x <3 and y is a prime number such that0 < y <7,
find

1
(a) the largest possible value of x,
24

(b)  the least possible value of x* —y*.

ATSWEP (B) cvveveeeeeeereeeerereenenine 1)
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5 In the diagram, AB=4 cm, BC=5cm,CD=6cm, DE=1.5 cmand AE=5 cm.
- A
4 cm
B
5cn {
Sem
E
1.5ecm D St €

Show that triangles ACE and DCB are similar.

Arswer In triangles ACE 800 DO B, - ciovvimmesiissisisimsaisssivssviasvismsisnesessnmivae

...................................................................................................... [2]

. l 1 I .
6  Giventhat —+—= -J;;, express v in terms of u and £
u v
.................................... (2]

[Turn over
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6

An article in 2 newspaper reported the trend in the average global temperature from 1950
to 2010. The article contained the line graph shown below.

Average Global Temperature (°C)

50
45

40

35

30

235
20

15
10

14.0 14.2 141 —~ 145 14..6 14.8 15.0

1950 1960 1970 1980 1990 2000 2010

Can we determine the average global temperature in 1975 from the line graph?

Explain your answer.

Answgr J

(2]




8  Solve 8*'=16.

APEWER BB v wmsaisssmpsasmssmmmnasiies [2]

9 The equations of the 2 graphs are in the form y=x".
For each of the following, state a possible value of n.

(@) P
0 x
ANSWer (@) 1= ....ccooveereeeeeierirenen (1]
() I
0 £
:fer () B= oo, (1]

[Turn over
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10  Written as the product of its prime factors,
2160=2'x3"x5,
252=2"%3"x17.
; S 2160 .
(a) Find the smallest positive integer k such that is a perfect cube.
ARSWer (A k= s animsnsais [
(b) Write down the HCF of 252 and 2160 in index notation.
ARSWEE (B) <.viviiininiviavsnssmivesvives (1]
11  The scale ofamapis2 cm: 0.4 km.
(a) Write this scale in the form | : n.
Answer (@) ..cooooviiivie i (1]

(b) The actual area of a park is 4 km?. Find the area, in square centimetres, of the
park on the map.
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9
Solve the following simultaneous equations.

3x~4y=25
4x-5y=32

13

In Singapore, Charlie pays $1.45 for 500 ml of bottled water.

When Charlie visited Japan, he paid ¥220 for 32 ounces of bottled water.

1 Singapore dollars = 77.96 Japanese Yen (¥)
1 ounce = 29.57 ml

Is bottled water cheaper in Singapore or in Japan?
You must show your calculations.

-------------------------




4 Simplify ey
3-x

5 oa
x*-9

X

10

------------------------------------

25x%y°
15  Simplify | —5=—
implify [ 320y

)3

2

------------------------------
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16 The diagram below shows a solid pet feeding bowl made from a truncated right circular

cone with a hemispherical depression.

p \ 18 cm

30 cm

The truncated right circular cone is made by removing a cone with base radius 9 cm and
and vertical height of 18 cm from a larger solid cone with a base diameter of 30 cm and a
vertical height of 30 cm. The hemispherical depression has a radius of 9 cm.

The feeding bowl is to be made out of metal.
Calculate the volume of metal needed to make 10 of such feeding bowls, leaving your
answer to the nearest whole number.

[Turn over
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12
Given that P is inversely proportional to Q" +1 and that P= 13 when 0 =1,
(a) express P in terms of 0,

Answer {d) vvvasinssnminaieeii i

(b) find the values of Q when P = 1.
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18  The diagram below shows a sequence of patterns made of squares of sides 1 unit each.

(a)

(b)

{©)

"

Stage 1 Stage 2 Stage 3
Study the pattern and find the values of x and y.
Stage, n Shaded area, S Perimeter, P
1 4 12
2 8 20
3 12 28
4 x Yy
Answer (@) X= .oiiviiiiiiiiiiie e,
.............................. [2]
Express P in terms of n.
ANSWEL (D) 5 covnnsssmnssvisisinsnisadinits (1]
Determine if the number 166 would appear in the P column, stating your
reasons clearly.
D o e
............................................................... [1]
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In the diagram, ABCDEF is an n-sided regular polygon with exterior angle CDH = 30°.
The lines CG and DH are parallel to each other.

Find

(a) thevalueofn,

Answer(@ n= ..c.oocooeviiinciniiinennn (1]

(b) obtuse £LDCG,

Answer (b) £DCG = ° [1]

..................

() ZCBD.

o). T ° 2]
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20 & ={x:xis an integer such that 40 < x £ 50}

A={x:x is a multiple of 3}
B={x:2x+5 <99}
(a) Draw a Venn diagram to illustrate this information.

Answer (a)

(2]

(b) List the elements of A'NAB" in set notation.
21 LT g ) U =7 SR o T s e e e O e o [1]
(¢) On your Venn diagram, shade the region which represents AU B'. [1]

[Turn over
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21 Inthe diagram, 4, B, C, D, E and F lie on a circle with centre O. AC is the diameter of the

circle. ZABF = /ZDBF = ZCBD .

F
A
86° G
37°
D
(0]
B C
If ZBAC =37° and £BFE =86°, find, giving reasons for each answer,
(a) ZACB,
Answer (@) LACB=.................. ° 2]
() 4DCA,
Answer (b) LZDCA=......c.couvvenuens ° Mm
(c) LFED.

LFED=....ccivniiinnnns ° Mm
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22 The staff of a company were asked about their monthly salary. The results are shown in

050
055
010
800
800
750

980
050
800
800

985
050
800

Key 3|010 means $3010

the stem-and-leaf diagram,
l 010
2 055
3 010
4 485
5 600
6 | 750
7
8
9
10 | 999
(a) Find the mean salary of the staff.

(b)

(©)

Find the median salary of the staff.

Answer (@) $ viviivivisaisvisivisissians [1]

ATIWEr (D) 8 isvisvinssvivismanavanioi (1]

Does the mean or the median give a better representation of the salary of the

staff in the company? Explain your answer.

...............................................................................................

---------------------------

[Turn over
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23 3 pairs of white socks, 2 pairs of black socks and 5 pairs of grey socks are mixed and
placed in a drawer. On a particular day, Yan Xin woke up late, He randomly snatched two
socks from the drawer, put them on and rushed to school.
(a) Complete the following tree diagram to show this information.

e
/D

(N

(b) Find, in its simplest form, the probability that Yan Xin has taken
(i)  a pair of socks of the same colour,




19
23 (b) (ii) a pair of socks of different colours,

Answer (B)A1) «ccoveriisonivociiiiaiision [1]

Please turn over for Question 24

[Turn over
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24 (a) By completing the square, express x’ —6x+5 in the form (x ~a)*-b.

(b) Hence,
(i)  solve the equation x* -6x+5=0,

Answer (b)) x= ......... | SR (2]

(i) sketch the graph of y=x"—6x+5.
Answer (b)(i1)

Q
HY

(2]
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v

‘e

In the diagram, ABC is a right-angled triangle such that two of its vertices A and B are the
centres of two circles.

The minor arc length WY = -?3-2,3 cm,AY=5cmand BC=12 cm.

(a) Show that the length of BY is 3 cm.
Answer (a)

(1]

(b) Find the size of the angle X4Y in radians.

Ancwer (b) LXAY = ..ooocevnnnnnn [2]
[Turn over
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22

(¢) Hence, find the area of the shaded region.

---------------------------

END OF PAPER
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Mathematical Formulae

Compound Interest

Total amount = P [1 + _r_]
100

Mensuration

Curved surface area of a cone = nrf

Surface area of a sphere = 4nr?

Volume of a cone = %‘nr’h
4 _,
Volume of a sphere = —g'n:r

Area of triangle ABC = %absinC
Arc length =r8 , where & is in radians
Sector area = %r’&, where @ is in radians

Trigonometry

a b ¢
sind sinB sinC

a*=b*+c* -2bccos A

Statistics

L~
Mean——%?

- de,,iaw\]%ﬁ%_@;]’



Answer all the questions.

1 Solve the equation 3 5 e 4
. v -J)= ;
= x5 3-x (4]
2. The Hangzhou-Changsa High-speed Railway runs at a speed of 350 km/h and covers
a distance of 933 km between the two cities.
(a) Find the speed of the train in m/s, (2]
(b) Calculate the time taken for the train ride, giving your answer in hours and
minutes, correct to the nearest minute. [2]
3. (a) On 12 September 2013, Tyler invested some money in a bank that pays simple
interest at a rate of 3% per annum. He received $573.75 in total interest on
12 December 2015. How much money did Tyler invest in the bank? (2]
(b) Tyler also invested $12 000 in another bank that pays compound interest at a
rate of 2.25% per annum compounded half-yearly. How much money will
Tyler get back at the end of 5 years? [2]
4,
P

7 cm

Q R S

POR is a right-angled triangle in which ZPRQ = x° PQ=17cmand PR=25cm.
The point S lies on QR produced. Write down, as & fraction, the value of

(a) cos£PRS, (2]
(b) tan(90-x)°, (1]
(¢) sin(180-x)°. (1]

[Tum over
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5.  The following diagram shows an inverted solid cone that is cut up into 2 sections,
P and Q, such that section £ is a cone similar to the original cone. The height of
cone P is 15 cm and the height of the original cone is 21 cm.
21
(a) If the curved surface area of cone P is 250 cm?, calculate the curved surface area (2]
of the original cone.
(b) Calculate the ratio of the volume of the original cone to the volume of cone P. [1]
(¢) If the volume of section Q is v cm?, calculate the volume of cone P in terms (2]
of v.
. oo (2 = (=3
6.  The position vector of point 4 is 5 and AB = al
(@) Find 231 . 2]
(b) Find the coordinates of B. 2]
—_—— — e k
(c) Given that CD is parallel to B4 and CD = (13 6]' find the value of k. (3]
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7. The cumulative frequency curve beloﬁiﬁéﬁates the marks obtained, out of 100,
by 500 students in XMSS Mid-Yecar Examination.
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(2) Find
(i) the median mark, [1]
(ii) the interquartile range, [2]
(ifi) the percentage of students who scored less than 50 marks. [2]

(b) Given that 15% of students scored a distinction, find the minimum marks
students must score to get a distinction. [1]

(¢) The same 500 students sat for their Preliminary Examination. The box and
whiskers diagram below illustrates the marks obtained,

4 1.1

10 20 30 40 5 0 70 80 S0 100

(i)  Which examination was more difficult? Give a reason for your answer. m

(i)  Which examination had more students scoring more than 70 marks?
Explain your answer. (1]

[Tum over
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8.  The figure shows a triangle POR with P(1,1),0(-1,2) and R(a, b). The gradient of
PQ, PR and QR are —2n,2nand n respectively.

¥
7 R(a, b)
0(-1, 2)<
P(1,1)
0 X

Find -

(a) the length of PQ, (2]
(b) the valueofn, (2]
(c) thecoordinatesof R, (3]
(d) the equation of line OR . [2]

2 2 B
9l i i = = .
(a) Itisgiventhat 4 [_4 6) and B [ ]

0 -1
Find
(i) matrix Pif P=B?, (1]
(ii) matrix Qif A+20= 2B. (3]

(b) A tour agency records the weekly average number of tour packages to Japan and
Korea sold in the months of May and June in 2016.
In May 2016, 25 Japan tour packages and 32 Korea tour packages were sold
weekly. In June 2016, 30 Japan tour packages and 40 Korea tour packages were
sold weekly. This information can be represented by the matrix

Japan Korea
I 25 32 ) May
30 40 ) June

It is assumed that there are 4 weeks in each month.

(i)  The prices of the Japan and Korea tour packages in 2016 were $690 and
$900 respectively. Represent the prices of the tour packages by a 2 x]

column matrix V. (1]
(ii) Evaluate the matrix R=4LN. [2]
(iii) State what the clements of R represent. [

(iv) The tour agency decides to offer a discount on the tour packages bought
in May and June 2017. The agency estimated a 30% increase and 60%
increase in the sales of the Japan tour packages and Korea tour packages
respectively compared to 2016.

By using matrix multiplication involving L, calculate the total estimated

number of Japan and Korea tour nackages sold weekly in May 2017 and
June 2017 respex [21
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10. In the diagram, OACB is a trapezium where AC is parallel to OB. The lines OA and

BC are produced to the point D such that O i

AD 2
D
A €
a
—
0 b B
(a) Given that OA=a and OB =b, express, as simply as possible, in terms of &

and/or b,

® D,
® 5

(b) Given that 533 =3a+2b,
(i)  state the name of the quadrilateral ODEB,

(i)  explain why 0, C and E lie in a straight line.

(¢) Find
(i)  areaof AADC
area of AODB
(ii) area of AODB
area of quadrilateral ODEB

(1
(2]

(1]
2]

(2]

Bl

[Turn over
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8

In a laser tag enclosure, 4, B, C and D are points on level ground, with A4 due north of
Cand D. ZBAD=75°, ZBDC =100°, AB=70m and CD = 30 m.

North
N
A
750 70 m
B
b 100°
30m
c
(a) Show that the length of BD = 68.66 cm, correct to 2 decimal places. [2]
(b) Calculate
(i)  the bearing of D from B, (1]
(ii)  the length of CB, (2)
(iii) the area of A4BD . (2]

In a game, Mario at point B ran along the path B4 towards point 4 at a speed of
8 m/s. Sonic at the top of a 20-metre high guard tower at point D spotted Mario at
point B.
He fired a shot that hit Mario when he was closest to the guard tower.
Assume that the time taken by the shot to hit the target from the time it was fired was
negligible.
(c¢) Find
(i)  the angle of depression of Mario from Sonic when the shot was fired, (3)

(ii) the time that elapsed from the instant Sonic spotted Mario at point B to the
instant Sonic fired the shot. (2]
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12. Answer the whole of this question on a sheet of graph paper.

The speed, v, in metres per second of a toy car on a race track propelled by a spring

launcher is given by v =5+ 47 —¢?, where 1 is the time in seconds. The table below
shows the corresponding values of f and v.

4 0 1 1.9 2.9 4 5
v > 8 8.75 | 8.75 b 0

(8) Draw the graphof v=5+4r-1* for0<1<5. Useascaleof2cmto | sonthe

horizontal r-axis and 2 cm to 1 m/s on the vertical v-axis. 3]
(b) Use your graph to find the maximum speed reached by the car. (1]
(¢) (i) By drawing atangent, find the gradient of the graph at the point when ]
1=35s. [2
(i) Use your answer to (i) to explain what was happening fo the car at ]
1=3.5s. [l
(d) () By adding a suitable line to your graph, solve 4t—(*-2=0. 4
grap (4]
(i) What do the solutions represent? 1]

13. Mr Mah is a motorcycle shop owner in Singapore who sells brand new motorcycles.
He is interested in importing the brand new Kawasaki Z100SX motorcycle from
Japan. The total costs to be incurred for importing the motorcycles to Singapore,
include the amount payable to the manufacturer, shipping costs, government taxes
and duty.

Information that Mr Mah needs is on the following page.
Mr Mah is interested in importing 20 motorcycles to sell.

(a) Calculate
(i) the cost of each motorcycle payable to the manufacturer, [
(i) the shipping and insurance cost of each motorcycle. [2]

Mr Mah targets a profit of 15% of his total costs incurred.
Mr Mah needs to decide how much he should sell each motorcycle.

(b) Supgest a sensible selling price for each motorcycle.
Justify your proposed selling price with a concluding statement. (7]

[Turn over



10

Motorcycle Specifications

Motorcycle Model Kawasaki Z1000 SX

Year 2017
Weight 228 kg
Cost Payable to Manufacturer
Price per Unit (S$) S518,250
Discount for purchases:
> 9 units 2.5%
> 19 units 5.0%
> 29 units 7.5%
Shipping and Insurance Cost:
Net weight (kg) Cost (S§)
< 2,000 3,250
2,000 - 3,000 4,000
3,001 - 4,000 4,750
4,001 - 5,000 5,500
5,001 - 10,000 6,000
> 10,000 6,500

The following is extracted from the Singapore Land and Transport Authority (LTA') website.

TAX STRUC FO TOR ES & SCOOTERS
_‘.-f:_-Registration"Efée’(RliT) < 1 $$140
ite ‘ - e M
e ¢7 | Tiered Rate: _ R
Vehicle-OMY‘ ‘"ARFRate .+
e o . b :
Addrtmnal‘Regtstrahon g First $§5,000 15%
1"‘*’ (ABE) ¢ 1| Next 585,000 ti4
W 1| (ie.S$5,001 to $$10,000) ’
v e
' ' _;_;;_:: | | Abovess10000 100% B
Excise Duty’ J 12% of OMV

1 LTA is responsnble for plannmg, operating, and maintaining Singapore’s land transport infrastructure

and systems.

23 The RF and ARF are government taxes to be paid by the importer for the registration of the
motorcycles for sale in Singapore.

* OMV (Open Market Value) -

Refer

51t is a tax on the cost paid to the ma

acturer of the motorcycle.

460
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