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Answer all the questions.

1 (a) Simplify3x(2x+3)—(9x+5).

Answer (a)

(i1
(b) - Solve x(3x+2) =4x.
Answer (b)) x= or {2}
2 The diagram shows a sketch of a regular hexagon.
6.5 cm
yQ
xcm .
{a) Write down the value of x.
Answer (@) x= U]
(b) Findy. °
Answer (b)) y= m
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3 In the diagram, B is the point {0, 13) and C is the point (0, 7). The slophmgfine through
B and horizontal line that passes through C meet at the point 4.

yAL

%

B (0, 13)

/ c(©,7)
AN I ,

Given that the gradient of the line AB is 2, find

Y
HF

(a) the equation of the line 4B,

Answer (a)- [1}
(b) the coordinates of theé point A,

Answer (b)) A( s ) {1
(¢) the area of region Z, which is boundéd by the y-axis, the horizontal line énd the

sloping line.
Answer (¢) units®  [1]
4 A retailer bought some watches at $60 per watch and sells éach of them at a profit of

30%.- If he earns a profit of $2160 from selling all the watches, how many watches did
hebuy? - } o

Answer watches 21

For
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5 (2) Given that v—" =81, evaluate 2" Emf' o s
Use
Answer (a) 3]
o S\
" (b) ~Simplify 2 —:—(—) .
oo A\x
Answer (b) 2]
6 (a) Express the numbers 198 and 264 as a product of its ;;rimc factors.
Answer (a) 198=
264 = {1
(b) Find the largest integer which is bath a factor of 198 and 264.
o Answer (B) (11
(c) . Find the srpalle,st'pos.i_tiycﬂinteger value of n for 198 is a multiple of 264,
Answer (¢) n= {4
[Turn over
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7  Thediagram shows an inscribed circle in a semicircle. Given that the area of For

Examiner's
semicircle is 64 cm’, find the area of the shaded region. Use

Answer - cm®  [2]

'8 (a) A television programme list shows that a film bcginé at 21 55. The film lasts for
110 minites, At what time will it end?

Answer (@) 4 4 (1

() A train travelled from P to Q. The journey took 2éhours.

6] " ‘Write down, in minutes, the time taken for the journey.

- - ' Answer (B)() . . minutes [1]

(i)  The train travélled at an average. speed of 56 km/h. Calculate the: dlstance .
bctwecn P and Q ‘ .

dnswer  (B)(ii) . ' km [1]
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9 (a) Solve the inequality—2 <—2x+1< 5, showing your solution on the number lin &GZ‘;;“'I
below. Use
Answer (a) 1]
i 1 l 1 1 1 ; 1 L 1 } 1 I 1
-3 -2 -1 0 1

) 3 {1

(b) Hence write down the smallest integer value of x which satisfies—2 < —2x+1 <5’

i e Answer (B) x= {1

10 (a) Express x* —6x—7in the form(x—a)® —b.

Answer (a) (1]

(h) Hence

(D  write down the coordinates of the turning point of x* —6x—7,

Answer (B)() ( , ) 1]

(i)  solve the equation x> —6x—7=0,

Ahswer G)(i) x= or [1}

[Turn ever
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11 A sum of money is shared by Ann, John and Tim in the ratio 5 : 9: 7. Tim gets $12
more than Ann. How much money did John have?

Answer § 2]
12 Sketch the graph of y = p—x? in the answer space provided, showing clearly the
intercepts where applicable, if
(a) p=2andg=1,
(b) p=landg=-2.
Answer (a)
y A
o %
| [
Answer (b)
V4
of %
(1]
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13 In the diagram, O is the centre of the circle. The tangent to the circle at D meets CO _ For ™.

produced at 4 and Z4AOB =136°. """’l”,;:"""
Siating your reasons clearly, calculate
(a) ZACD,

Answer (a) T om
(b) ZDBC,

Answer (B) : o
(c) ZLCAD.

Answer (c) ' ol

14 Acylinder has radius, r cm and height, s cm. Given that the radius of the cylinder

decreases by 5% while the height remains the same, find the percentage decrease in the
volume of the new cylinder to that of the original volume. ‘

Answer % (2]

[Turn over
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5 f(a) The sets 4 and B are shown on the Venn Diagram. The element yis & __+hat -

yedandy ¢ B.
é)n the diagram, shade the region that could represent y.

- Answer (a)

| {1
(b) €= {x:xisen integer 1 <x <15}
P = {x:xis an even number}
Q= {x : x is a multiple of 5}
()  Findo(PuQ)
Answer (0)(1) 1]
(i)  List the element(s) of P’ N Q.
Answer (B)(ii) 1] |
- 16 | A(a) Factorise completely x* — x? y—xy? +y.
Answer (@) .. - 2]
(b) Factorise (n—2n)* —9m’.
Answer (b)

(2]
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17 The types and numbi__~admission tickets sold at three tourist attractions from IQ/é.m.

to 12 p.m. for Monday and Tuesday of a particular week are shown below.

. . Monda Tuesda
Tourist Aftractions | — - r e e
Jurong Bird Park 20 12 18 5
Singapore Flyer 12 5 16 5
Singapore Zoo 25 31 28 36

| The information for Mondéy’s sales can be represented by the matrix M =

{(a) Write down the matrix T where T represents the information for Tuesday’s sales.

~(b) IfB=M+T, find B.

Answer (a)

Answer (b)

(20 12
12 5
\25 31

(c) For each of the three tourist attractions, an adult ticket costs $20 while a child

) 20 '
ticket costs $10. Given that P = (10], find A where A =BP.

Answer (c)

- (d) . Deseribe what is represented by the elements of A.

{1]

{i]

(1

(1

[Turn aver
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18 The diagram shows a container made up of a cube and a right-angled triangular prism. EmF‘l” )
Each side of the cube is 10 cm and EB = FA. Gee
o/

(a) Calculate

(i)  the area of trapezium ABCD,

Answer  (a)(i) em? (1]

(i)  the volume of the container.

Answer (a)(ii) ' em®  [1]

(b) Water is poured in at'a constant rate and fills the containerin 30 s. On the
diagram in the answer space, sketch the graph showing how the depth of the
water in the codtainer varies with time.

Answer (b)
Depth 4
(cm)
201" -
I N HE
R S R S
T R S
S A O
0 10 20 30 Time (s) (2]

B oS D e e I o L T TR
TR S R R R e e T =3 FreCTri:




19  (a) Simplify (11 X

Answer (a)

(b) Write as a single fraction in its simplest form x-l | 3=
2-x 2x—4

Answer (b)

{2

(2

20  Singapore has a population of 5.399 million and a total land area of 682.7 km?,

(») Express the population of Singapore in standard form.

Answer (a)

(b) Calculate the average number of people living per.square kilometre in Singapore,
leaving your answer correct to 2 significant figures.

Answer (b) people/km?

() If23% of Singapore’s Iotal land area is made up of nature reserve, find the actual
- areaof the naturc reserve in square metres. '

Answer (c) g

1

(1]

2

[Turn over
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21  Solve the simultanecus equations.
Ix+5y—-5=0

2y+6x=15

Answer x = , Y= 31

22 The cumulative frequency curve shows-the Body Mass Index (BNII) of a group of 120

adults in fitness programme A. -
Cumulative Frequency
X -._.—-.—r_ —::A.. 3.
120 ; 1 1 : P amn ’ ’...J__
100 F H 1 1 8 D
T R e e R
£0 s oL e
+ - - L;'—; -r‘""""}"f" § ez -::
. 60 B
40 T _ SENNENE , 11 NER
20 ' :
EREN S
’ o C T . s . ,. - 11" i - ‘]’ :l: .
SRS | 10 20 , 30 . 0 B’MI

(a) Use the graph to estimate

(i) the median BMI,

Answer  (a)(i) ] {1]

For
Examiner's
Use



© (b) The box-and-whisker diagram shows the BMI of another group of 120 adults in

p— 15 ' ,/'

(i) the interquartile range,

Answer  (a)(ii) A {1

- (iii) the percentage of adults whose BMI is 24 or more.

Answer  (a)(iii) % [1]

ff_é_;ﬁmess programme B.

ITTC |
4 )
} i
4| =} - - B B ool e i - ...'-.. -feef--
TS M o+ : I
e A e o -t e E O 8 B o & ["
10 20 540

" Compare and comment on the BMI of the two groups of adults,

Answer (b)

ol

[Turn over
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23 The diagram shows some beams that support the roof of a house. PSR is a straight line,
PS=28m,SQ0=2.4m, ZPSQ=117° and ZSQR=44°.

PTT 28m - 8§ R
(a) Calculate
® PO,
',;fnswer (a)(@) m [2]
() SR '
Answer (a)(ii) m (2]

 (b) Ancextra beam is added to join the midpoint of OSto a pomt on OR. Calculate
the length of the extra beam if it is perpendicular to QR o

Answer (b) ] m {2]
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24 The diagram shows the speed-time graph of a bus and a car traveling from the same

place. The bus accelerates uniformly from rest to a speed of 18 m/s in 10 seconds. It
then continues to travel at this constant speed.

Speed
T
18f------- e
0 10 Time (s)
f(a) Calculate the speed of the bus after 6 seconds,
Answer (a) A ~m/y [1]
(b) Find the distance travelled by the bus in 25 seconds.

Answer (&) m {1}

. (¢) The car starts 10 seconds later than the bus. It accelerates uniformly untif it
overtakes the bus after the bus has travelled for 25 seconds. Calculate the speed
.of the car at this instant. )

Answer (c) ' m/s  [2]

{Turn over
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o/ ,
(d) On the diagram in the answer space;.§ he distance-time graph for the bus. el
- Use
Answer (d)

Distance $

(em) : :
' 3
; :

g §
i o, (1]

0 10 25 Time (5)

End of Paper
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PLMGS 2014 Prelim Examination (2) Mathematics Paper 1

Answer Keys: .

1(@ 6x*-5 (b) x=4 or x=—§— )

2a) x=6.5 (b) y=120

3@) y=2x+13 ® 3,7 () 9 units® _
4, 120

S@  —  or-0.03125 () o

' 32 . o _ x

" 6(a)
7.

13() 22° - (b) 68° (©)  46°
14.  9.75%- )
15(a) (@ 8 i) {5}

£ =
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16(a) (x—y)z(x+y) (b) 4(n-2m)(n+m) or Z4(2m—n)(n+t—n)
18 5 38 17 930
17 T ={16 5 ® B={28 10 © A =|660
28 36 53 67 1730

(d) The elements represent the total sales of tickets on Saturday and Sunday for Jurong
Bird Park, Singapore Flyer and Singapore Zoo respectively.

a)@) 150 cm® (b) Depthen) |
s 2007y A
10} - f"-"g--v----—----:
[ 5 :'0 :' 20 320 7 Time (s}
5x-2 2—5x
(b) * or 5
2(2—~x) 2(x—2)
20(a) 5.399x10° by 7900 ; (©) 157021000 m’
17 5 '
21. =2-= , y=-=
T 0 YT
22(a)(@) 27 (i) 8 (i)  70%
"(b) . Median of Programme B-= 22 and = IQR of Programme B =31 -9 =12

The adults on Programme A has higher / bigger / greater / larger BMI than that of
Programme B as its median is 27 while that of Programme B is 22.

The BMI of adults on Programme A is more consistent than that of Programme B as
its IQR is 8 while that of Programme B is 12.

23(a)(d). 4.44 m () 1.74m () 0.834m
 24(2) 10.8 w/s ®) 360m . (cfy 48 m/s
(d) Distance (m) 1 | _
o
90 f----- ---

0 10 25  Time(s)




Answer all the questions. : 457
/

1 In the diagram, ABCD is a rhombus, BEF, ADG and ECG are straight lines.
BD is parallel to £G, ZBDC = 32°, ZFEG = 68° and ZEFG = 64°.

(a) Find
(i) ZBAD, ‘ {1}
(i) <EBC, 2]
(iii)‘ ZAGE. . o | (11
®) Prove that ABFG is a cyclic quadrilateral. - » (2]

[Turn Over

e
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2 The even numbers are arranged in a triangular array as shown below.
This pattcrn of arrangement is to be continucd.

8 10 12
14 16 .18 20
22 24 26 28 30

The table is based on the arrangement of numbers above,

Sum of the first and

Sum of all the

Row No. ! Average of all the
the last numbers | numbers in the row | numbers in the row
n T S A
1 4 2 2
2 10 10 - 5
3 20 30 10
4 34 68 17
s 52 ' 130 26
6 a b » c
(1) Find the values of q, b and ¢ in the 6th row of the tabie. . 31
. (b) Write down a formula, in terms of », for the average, 4, of all the numbers in the row. [1]
(© Write down a formula, in terms of n, for the sum, S, of all the numbers in the row. [1]
(&) TFind the largest three-digit number that can be found in the 4 oolunixi. 1

(e) Write down the relationship between 7 and 4. . : 4




B R R

(n) Giventhatab® = -2, cvaluate ab(a'b"'-2ab’—b). [2]
(b) Itisgiventhatx= A+landy=(+7.
Q) Find the values of ¢ for whichx=y. 2]
(i)  Expressy in terins of x. VAl
. (c) Express — _3zm as a single fraction in its simplest form. [2]
R m(im—-2) 2—m
In the diagr}lm, A, B and C are three points on a circle with centre O and ABDCis a
parallelogram. The tangent to the circle at C meets BD at Eand LO4AB =332,
- : B
T E D
A 10 cm ¢
(a) Giventhe length of AC is 10 cm and the radius of the circle is 5.47 cm, prove that
ZAOC is 132°, correct to the nearest degree. [2]
) Hence show your working clearly and find
(@)  Z4BC, m
(i) Z04C, {1
(iii) ZBCE, el
L) - AEC;'D,‘ . ne
) the ﬁerp'endicdlar distance ﬁ_ém O.to AC. 2]

[Turn Over




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

The variables x and y are connected by the equation y = Ax* 4+ Bx+1.

Some corresponding values of x and y are given in the table below.

b1 -1 0 1 15 25 3 5

y 4 i 4 | 475 475 | 4 4

(a) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for-1<x<S.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for 4 <y <6.

- Oh your exes, plot the points given in the table and join them with a smooth curve. {31

(b) The points (0.5, k) and (h, &) lie on the curve.

Usc your graph to find

() thevalueofk, o (1]

(i)  the value of A. ) (1]
(c) By drawing a tangent, find the gradient of the curve at x = 2.5. {2]

(d) Theliney=ris a tangent to the curve y = Ax? + Bc+1.
Find the value of 7. (1]

(¢) Theline y=—x+2 intersects the curve y= Ax*+Bx+1.

(i)  Onthe same axes, draw the graph of y=—x+2. (1

(i)  Using your graphs, find the value of x in the range —1 <x < S for which
AP (B+Dx-150. ' 121




6 (a) The exterior angles of an irregular hexagon are in the ratio 1:3:2:3:5: 1. 461
Calculate the smallest interior angle of this hexagon. / 2]

(b) ABCDEFG is a part of a regular n-sided polygon and LCBF = ZEFB = 45°.
Find n. 2]

(¢) The diagram shows seven small circles, each with the same radius r cm, enclosed within
a larger circle. The small circle in the middle, centre O, touches the other six small
circles. These six small circles each touch three small circles and the large circle, the
centre of which is also O. O, 4 and B are the centres of three of the smatl circles.

Q) Show that the height of AOAB is /37 cm, given that its base is 2r cm. 2]
(i) - Given that the radius of each of the small circles is S cm, calculate the area of
AOAB. . , [
(i)  Find the arca of sector OCD. (2]
| (iv)  Hence find ﬁc shaded area. N ) o : 2] :

[Turn Gver
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(b)

A containcr, which is a right circular cylinder, with a radius ol 3 cm and height 8 cm,
contains two identical solid cones as shown. The space between the cylinder and cones
is filled with water.

3cm

L NG

Cerpittbiaes

,IJI}IIIIII/

34

Calculate

) the volume of the cylinder,

(i)  the volume of the two concs,'

(i)  the volume of the water,

(iv)  the total surface area of the container that is in contact with the water.

In October 2013, Larrinna changed 1725 Thai Baht into Singapore Dollars when the rate
of exchange was x Thai Baht = S§1.

In December 2013, Larrinna again cha;lgcd 1725 Thai Baht into Singapore Dollars.
The rate of exchange was then (x + 2) Thai Baht = S§1.

(i) ‘Write down two expressions, in terms of x , for the number of Singapore Dollars
that Larrinna received in October and December respectively.

(i) Given that Larrinna received S$6 less in December than what she received in
. October, form an equation in x and show that it reduces to x* +2x —575=0.

(ii)  Solve this equation to find the rate of éxchange in December 2013.

th
{1
(i}
(2]

{2}

(2]
2]
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In December 2013, Matthoa was interosted to buy a nowly launchod shocbax flat thal costa
$150 000. She planned to take a loan from a bank to pay for the flat.

The table shows the monthly repayment plan (per $1000 borrowed) based on the expected
interest rates, offered by PLMGS bank.

MONTHLY REPAYMENT TABLE
Principal and Interest to be paid per $1000 borrowed.

Interest Rate Term of Loan (years)
~ (per annum) 5 10 15 20 25 | 30
6.5% $19.57 | $1135 | $8.71 $7.46 $6.75 $6.32
7.0% $19.80 | $11.61 $8.99 $7.75 $7.07 $6.65

(a) In2014, the'interest rate per annum for Matthea’s housing loan would be 7%. Calculate
the monthly repayment if Matthea borrowed $150 000 over a period of 20 years in 2014, [2]

(b) Calculate the interest that Matthea has to pay. [2]

(c) Matthea calculated that if she fepaid the loan over 15 years, her tofal repayment to the
bank would be less. Based on a 15-year loan period, calculate

Q] Matthea’s monthly repayment, : : (.
(ii)  the interest that Matthea has to pay, | ' ' S [2]

(i)  the interest that Matthea would save by repaying the loan over 15 years instead of
20 years., - _ (1

(d) Matthea’s mother wanted to help her pay for the flat. Shé_ offered to give Matthea all the
money she had invested in the bank to help her buy the flat.

Matthea’s mother deposited $40 000 in the bank on 2 January 2011. The bank paid
simple interest at the rate of 5% per year, Matthea’s mother withdrew all the money-
from the bank on 2 January 2014.

@) Calculaté the amount of money that _Matthéa’s mother would withdraw from the
bank on 2 January 2014. ‘ o 2]

The flat appreciated in value by 6% just before Matthea bought it in January 2014.
' Calculéte ' | - ‘ |
(i) the cost of the flat, o - R N

(ii)  the amount of money that Matthea needed to ‘bo‘n'ow from the bank to pay for the
flat. ) ' (]

[Turn Over
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5 2 - (-6
9 (8 The points P, Q and R have position vectors p = ( 3), q= (5) and r= ( )

respectively.
@ Find the positive value of k for which | RQ | = 10units.

@)  Wite down the coordinates of point M where PM =3 QM .

(b) I the dlagram, PQRS is a para!lclogtam The dzagonals PR and QS intersect at T

»
»

g =a U . "R

@) Express, as simply as possible, in terms of a and b,

@ 0or, ‘
® OF.

Gi)  Show that PV = ~%(a +b).

(i)  Express PU as simply as possible, in terms of a and b.
Hence show that P¥ produced meets QR at U.

(iv)  Calculate the value of

Py
(@) 7 s
, area of APVT
® area of APQU’
area of APQU
©

area of parallelogram PORS

{2

21

[

(1]
{1]

21

{1]

o

(1]
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(b)

N

One day, a farmer collected 340 eggs from his hens.
The table shows the cumulative frequency of the mass of the eggs.

Mass (m grams) <34 <42

<46 <48: <50

<54

<58 <66

Cumulative Frequency | 0] 40

100} 140; 188

260

316 | 340

(i)  Copy the table and write down the distribution of the mass of the eggs.

Mass (1 grams) 34 <m<42

42 <m <46 46 <m <48

48<m=<50

Frequency -

Mass (}n grams) 50<m<54

54 <m<58 58<m <66

Frequency

(i)  Find the mean and standard deviation of the mass of the éggs.

(iii)  Several days later, it was noticed that the weighing machine had been wrongly
calibrated, and that all masses should be 3 grams less. State what adjustment, if
any, should be made to your results for part (a)(ii) in order to give the correct

~ value of mean and standard deviation of the mass of the eggs.

The picture on the right shows the formation as seen on the screen of a popular computer
_game, Paceman,

Legend

(@ Cherries (10 points)
Otroge (S points)

At each junction, Paceman can only move down or right, until it reaches Home.
The probability of it taking either path is equal.

(i)  What is the probability that Paceman would score a total of 15 pomts before

reachmg Home?

(i) : Calculatc thc }ughcst possfolc scorc

(iii) What is the probabxhty of hitting the hxghcst score?.

465

{21

(3]

2l

2]

2]

End of Paper
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PLMGS ‘ 2014 Prelim Examination (2) Mathematics Paper 2 -
Answer Keys:

1(@)(3) 116° » @iy 36° (i) 32°

BY  ZBAD + ZEFG =116 +64" =180 o

Hence ABFG is a cyclic quadrilateral, ) :
as ZBAD + /EFG=180° (angles in opposite segments are supplementaryy

Aa) a=74, 6=222,¢=37 (b)) A=r+] ©  S=n@+1)
@ 962 &) T=24 S :
i@ S8 O ==20r 3 (i) p=dfr-T+7
-t 3m ! A o

4] ———

@ m{m—2)
AD)(E) 66° G) 240 Gii) ST Gv) 9 (v 22277223 em
5(b)(i) k=—1.5 ()  h=4.55 () - s

(i) -1<x<0.25 and 48<x=50 - .
6() 60° &) =12 @iy 43 vem’ Oify LT e’
(iv) 242 e’ ' "

7()(0) 226 cm’® G) 7S’ G 11! Gey o et

. 1725 VIR
(b)() October: S*{,lﬂi} and  Deceinber : \“»{ - )} :
X Lyt

1725 1725

(i1} —~— G (i) w21 RE S !'inii iiu)d
o x4 2
8(a) H1162.50 (. F129000 _
(e)i) $1348.50 Gy $92 730 (i) %16270
(d)(i) $46 000 (1) $159 000 C iy R oon
9(a)(i) k=1 i) M(0.5,9)
OI00) %(b + 3a). M) 3a+2b © (b)(iii) —2{a + b)
e 3 w2 © =
. ; N ' _— G —
(b)(iv)(a) 3 , )y 3 p

10(2)(@) 40, 60, 40, 48, 72,56,24- (i) ~mean=49.3 g and SD=6.403
(iii} -3 g from mean, no adjustment to SD ‘

- I
®@® % (i) 20 . (i) P
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