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Compound Interest

n

Totalameount=P| 1+ g
100

Mensuration
Curved Surface area of cone = a7/

Surface area of a sphere = 47z7° ¢

]
Volume of a cone = Em'zh
4 5
Volume of a sphere = E.mr

1 .
Area of a triangle = Eab sinC
Arclength =78, where & isinradians

| L ;
Sector area = Erzﬂ, where @ is in radians

Trigonometry
a b ¢

sinAd smB sinC

a*=b*+c* -2bccosA

Statistics

Mean =

S

5 (SAY
2

Standard deviation =

NM MFA

—,
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Answer all the questions

e 11 The diameter of polyester fiber is 9.8 micrometres each. .

Use se
They are woven into sheets of width 300 millimetres. ’
If each sheet is made by arranging polyester fibre strands

side-by-side without overlapping, find the number of fiber strands in

each sheet, expressing the answer in standard form.

: 000

300mm

Answer . [2]

)

2 Charlie invested $25000 into a business which gave a guaranteed return at
4% per annum compounded every quarterly.
Find the total return earned after 3 years, giving your answers to the nearest

cents.

Answer [2]

Preliminary Examination 2015 3 Secondary 4 Express & 5 Normal (Academic)
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salr |3 At12noon, the temperature of the Sahara Desert is 45.4°C while the e
Use L N 449.1%_ i Use
temperature /at/ recorded at 12 midnight is - Assuming that the
temperature decreases uniformly as the time passes, find the time when the
temperature first reaches 26.5°C .
f
Answer gnt/p.m. 2]
4 A factory can assemble 4000 watches in 8 hours by 50 workers.
In their latest project, they are to assemble 13500 watches.
Assuming that all workers work at the same rate, calculate how many more
workers are required if they are to complete the task in 18 hours.
Answer ~ workers  [2]
3
Preliminary Examination 2015 4 Secondary 4 Express & 5 Normal (Academic)
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e |5 When the Goods and Services Tax (GST) increases by 2%, James decreases | . ’=
Use se
his expenditure by 2%. James claimed that his expenditure neither increases ’
nor decreases. Explain if he is right or wrong.
Answer: . e )
___________________________________________________________________________ (2]
6 The diagram shows the graph of y=kx™.
YA
|
(0.5, 12)
- &ﬂ
—”/—’/
=
0 X
Given that it passes through (0.5, 12),
(i) find the value of k.
(i) State the equation of the line of symmetry for this graph.
Answer (i) k= ) [1]
N £
Preliminary Examination 2015 5 Secondary 4 Express & 5 Normal (Academic)
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For 7 Anarea of 1250 km? is represented on a map by an area of 50 cm’.

Examiner’s
Use

Find

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

Answer

(b) the length of a road on the map with an actual distabce of 27 km.

Answer

Anglo-Chinese School (Barker Road)

For
Examiner's
Use

s (1]

cm [1]

Y

8 Simplify

2

I
3a 2| x4a’b

12b7

, leaving your answers as positive indices.

Pretiminary Examination 2015
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For For
e |9 - . .1 A
- vk The probability that an amateur dart archer actually hits the bull’s eyeis —. | =erers
If three consecutive attempts are made, find the probability that the bull’s
eye will be hit
(a) three times,
Answer (a) ) [1]
(b) notatall,
Answer (b) [1}
v \
(¢) atleasttwice.
Answer (c) [1]
Preliminary Examination 2015 7 Secondary 4 Express & 5 Normal (Academic)
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oL 110 (a) 495 and a number N have a LCM of 4950 and a HCF of 15. .
Use Use

Given that 4950 =2 x 3> x 5% x 11, find the number N.

f Answer (a)N= [1]

s ot
(b) Thfzgicy]indrical cans, R, S and T, of the same radn, have heights
50 cm, 0.6 m and 0.72 m. They are stacked to the same height for a

game to be played.
Find the minimum number of can 7. R S T
Rl s
] : T
v ;
Pl
IR
! |
! T
R S
Answer (b) . cans [2]

7

PP TN,

?Tow 6“\‘0{?& '

11 The volume, ¥, of a cylinder varies directly to the,square of its base radius
r cm and-height-#-em- If the base radius decreases by 50% and the height

increases by 40"4);7ﬁnd the percentage change in the volume of the cylinder.

Answer % [3]

5

Preliminary Examination 2015 8 Secondary 4 Express & 5 Normal (Academic)
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s | 12 () Express y = —x*+4x -9 inthe form y = -(x - a) +b. e

Exominer's
Use Use

Answer (a) ) 1
(b) Hence, sketch the graph of y = —x* + 4x — 9 and write down the
coordinates of the turning point and y-intercept.
Answer (b) , (2]
A-y
0 > x

13 The first four terms of a number sequence are 5, 12, 19 and 26.

(a) If the nth term of the number sequence can be expressed in the form

of pn+gq, find the values of p and g.

Answer (a)p= {1]
g= (1]

(b)  Also, deduce the nth term of a sequence that has -3,4, 11 and 18 as

its first four terms.

Answer  (b) [1]

Preliminary Examination 2015 9 Secondary 4 Express & 5 Normal (4cademic)
Mathematics Syllabus 4016 Paper 1
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rrer | 14 In the diagram, BCD is a straight line. e
Use Use
Ay
B y C D
Given that BC = ycm, AC =2BC and the area of AABC is 0.8y cm’,
find the exact value of
(a) smZACD,
Answer (a) I, VA
(b) cosZACD.
Answer  (b) [1]
6
Preliminary Examination 2035 10 Secondary 4 Express & 5 Normal (Academic)
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eoer 115 Asolid cone is cut into three equal parts, 4, B and C, by planes paralle] to B
- the base, as shown below. st
The height of the cone is 12 cm.
g
4 cm
12 cm 4Cmi
4 cm l
. AU, AU
Find the ratio of the
(a) diameters of the bases C to B,
Answer (a) 1
(b) the volumes of 4 to C.
K
Answer  (b) [2]
Preliminary Examination 2015 11 Secondary 4 Express & 5 Normal (Academic),
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For 1 6 (a) X 2 For
S Given that x+y =6 and xy =2, find the value of — +—. i v
£ x y 214
Answer (a) ) [2]
. 3x-2 3 3x
) Given that 22—2 =2 find the value of ——.
y-4x 2 Ty
Answer (b) ) 2]
Preliminary Examination 2015 12 Secondary 4 Express & 5 Normal (Academic)
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. 117 (a) Find the size of each exterior angle of a regular decagon. i
Use Use
Answer (a) ° 1]
(b) PORSTU... is part of a regular polygon which has interior angles of f
144° . RABS is a square.
2
2k
Find
(i)  the value of x,
Answer (b) (1) - ) ° [
(3i) thevalue of y.
Answer  (b) (ii) R 74
Prelimnary Examination 2015 13 Secondary 4 Express & 5 Normal (Academic)
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F For
o 118 . N ¢ 2x+7 -
Eeaminer's @ Solve the inequalities —+2 < <9-2x. e
se 2 3 Use
Answer (a) : [2]
(b) Represent your solutions in part (a) on the number line in the answer
space below.
Answer (b) 1]
¢ - — — : + i o
(c) With reference to your solutions in part (a), write down the smallest
value of x7.
Answer (c) M
2
Preliminary Examination 2015 14 Secondary 4 Express & 5 Normal (Academic)
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For

sl 119 (a) In the spaces below, construct a triangle ABC such that AB=7.4 cm, .
Use . Use
BC=55cmand ZABC =54°.
Answer (a)
/ r
/’;
# h
//' \\\
/ \
7
/
/ 6N
A B
2]
(1)(®) A point S is on the diagram.
1t is equidistant from the lines AC and AB and points 4 and B
With suitable construction lines shown, mark point . [3]
Preliminary Examination 2015 15 V Secondary 4 Express & 5 Normal (Academic)
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Eammers | 20 ; — (4 — (2 '
Use Aisapoint(1,2), AB= 0 and BC = 5f sy
@ Find [BC].
Answer (a) units_ [1]
(b) Express AC as a column vector.
Answer  (b) [2]
—— _2
Given that CD =( ), find the two possible values of s such that
s
ABCD is a trapezium,
Answer (c)s= or 3]
9
Preliminary Fxamination 2015 16 Secondary 4 Express & 5 Normal (Academic)
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el |21 The diagram shows the side and base views of a solid party hat. A
Use . Use
It is made up of a cone and a hemisphere cut out from the bottom of the

cone.
Side View A4
¥
3 :
! B
i
! A 7
-’{ ;ﬁ};.lé’;"}?n- Vo Z-';"‘ 7
; N 0 55
BN o Nt
‘ — ? Base View
15cm
Given that the slant height, AC, and radius, OB, of the cone are 40 cm and
15 cm respectively and the shaded area of the base is 1767 cm?, find
(a) theradius, OD, of the hemisphere,
Answer (a) cm_ [2]
(b) the volume of the party hat,
Answer (b) cm’  [2]
(¢) the total surface area of the party hat.
Answer  (c) cm’  [2]
Preliminary Examination 2015 17 Secondary + Express & 5 Normal (Acaaemnc)
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s |22 The diagram shows the speed-time graph for the first 7 seconds of the

Use

motion of a particle.

Spfed (m/s)

60 -1
54 -

Preliminary Examination 2015
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1
1
i
I
1
|
1
1
|
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42

t Time (s)

Given that the particle undergoes a retardation of 1.2m/s” at 20s, in

the spaces below, show that the value of v is 24.

Answer (a)

second, find the value of 7.

Answer

18

(b) 1=

[2]

(b) The particle travelled a distance of 702 metres between the 42and ¢

(1]

1o

For
Examiner’s
Use

Secondary 4 Express & 5 Normal (Academic)’
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L (¢) Inthe axes below, sketch the distance-time graph of the particle for e
Use . . Use
the entire duration of ¢ seconds. ’
Answer (c)
' Distance (m) ! ! !
A ; | i
1 1
] 1
) ]
1 I
1 i 1
i i !
] 1
)
I
|
f
2430 -
1728 |
12601 :
i
]
1
]
/ : -
/ i l i
§ ! 1
i i )
5 ‘ - —
4 1
0 30 42 t Time (s)
[3]
Preliminary Examination 2015 19 Secondary 4 Express & 5 Normal (A cademic)
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e I 23 The equation of the line /is 3x +4y =24. ol
Use | Use
f (a) Given that line [ crosses the x-axis and y-axis at points 4 and B
{ respectively, find the coordinates of the points 4 and B.
Answer (a) A ( ) 1]
B__( )_ (1]
(b) Find the shortest distance from thd origin to AB.
Answer (b) units  [3]
(¢) Line [ intersects another line h at a point C.
i 3
() Given that the gradient of line 4 1s 1 and it passes through the
origin, write down the equation of line A.
Answer  (c) (1) [1]
(i) Hence, find the coordinates of C.
Answer {(c) (1) C ( _ ) [2]
l
[END OF PAPER 1]
Preliminary Examination 2015 20 Secondary 4 Express & 5 Normal (Academtcy’
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3.06x10°

$3170.63

5.36pm

25 workers

Let the expenditure be $x & original GSt of 5%

Total expense is $1.05x.

With the increment of GST by 2%, with 2% drop in expenditure,ie.50.98x, the GST is now 7%
x 0.98x=50.0686x.

New total expenses is 0.98x+ 0.0686x=51.0486x

So there is actually a decrease in total expenses.

Or

If figures is rounded to 2dp, James is correct to say that there is no change.

Ul B 0N

6.i K=3

6ii. x=0
7a.1:500000
7b.5.4cm

8.3ab?

10a.N=150
10b.25 cans
11.65%

12.a-(x-2)>-5

13a.P=7 g=-2

13b.7n-10



14a.¢

14b.-2

5
15a.3:2
15b.1:19
162.16
16b.-
173.36°
17bi.54°
17bii.81°

18a3.-2<x<

N wn

18b.

-5 =k

18c.0

19.




20a.3.61units

20b.(g)

20c.s=0o0r3
21a. 7 cm

; , i
21b. 5 ()2 (e 52) -3

{
21¢.2750cm?

22.3.24
22b.t=55
22c. !

S R

':}-28 — _ -‘-7

24 |— -
233.A(8,0) B(0,6)

Iy o gt AR PR Lo
235 > Ld’ He Slu«es—ﬁ oAlsoims M ‘f) k
B

23c.y:§x Pec of A J$?xé
23.ii.c(4,3) 5 xae rd = 24

[
Ne24g” x o
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Mathematical Formulae

Compound interest

n

Total amount = P| 1+ L
100

Mensuration
Curved surface area of a cone = zrl/

Surface area of a sphere = 47

1
Volume of a cone= —arh
4
Volume of a sphere = 5.7[}"

1 :
Area of triangle ABC = Eab sinC
Arc length =r@, where @ is in radians

1 5 o :
Sector area = —2-7' 0, where @ is in radians

Trigonometry

a b . c
smA smB sinC

a’ =b* +¢? = 2bccos A

Statistics

Mean = z—ﬁ
yYf

Standard deviation = lzﬁ _[
VX/

7
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Answer all the questions
[100 marks]

L Given that a universal set &= {x : x is a positive integer and x < 14},

A ={x:xisan odd integer and 3x+5>13} and B={x:x is a factor of 28} .

(a) Find the following

(i) AUB 1
) n(ANB) 2]
(b)  With the help of a Venn diagram, list out the elements illustrating
the sets &, A and B. [2]
Z. The diagram shows the sector O4B of a circle with centre O and the

radius OA. A semi-circle with centre C and radius 4 cm is drawn inside
the sector such that OA is the tangent to the semi-circle at D.

A

Given that ZAOB = % radians, calculate

(a)  the perimeter of the shaded region, [3]
(b)  the area of the shaded region, [3]
8.
Preliminary Examination 2015 3 Secondary 4 Express & 5 Normal Academic
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k3 A shop sells three varieties of ice-creams, Vanilla, Chocolate and Strawberry.
Each variety is sold in either cone or bowl. The sales of the ice-creams in two
consecutive days are shown in the table below.

DAY ONE DAY TWO

Cone Bowl Cone Bowl
Vanilla ice-cream 20 11 27 16
Chocolate ice-cream 35 19 33 . 21
Strawberry ice-cream 28 20 197 22

The information for the Day One’s sales can be represented by

20 11
thematnx R =|35 19].
28 20

The information for Day Two is represented by a matnx S.

(a) Write down the matnx S. (1]
(b)y Calculate R + S. (1]
(¢)  Describe what is represented by the elements R + S. 1]

Suppose the price of Vanilla ice-cream is $1, Chocolate ice-cream is $2 and
Strawberry ice-cream is $2.

(d) Represent these prices by a 1x3 matrix 7. 1

(e) Calculate TS. [1]

(f) Describe what is represented by the elements of T'S. [1]
Preliminary Fxamination 2015 4 Secondary 4 Express & 5 Normal Academic
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4.
U
4.8 cm /\\r)ti‘f,
&
S - - --_----—-----&g\-’ ——————————————————
6 cm /fOQF%‘?Teg’ -
P ISom
The diagram shows a floatation device shaped in the form of a triangular
prism in which ZQORT =90°, US= 4.8 cm, SP =6 cm and PO = 18 cm.
(a) Calculate
(i) the length of PT, [2]
(i) LRPT . [2]
(b)  Prove that triangles PRU and OST are congruent. 2]
(c) Styrofoam is needed to make such a floatation device.
Calculate the volume of styrofoam needed to make 10 such
floatation devices. [2]
5 (a) Given that w= |~ —" , express u in terms of w and v.
+Uu
State the value(s) of w that does not exist in the equation. [3]
(b) Solve the equation .54 N 14j3x =0. [3]
2x -3 4x° -9
2 -51+3
(¢)  Solve the equation 47 ** =83 . [2]
i
Preliminary Examination 2015 5 Secondary 4 Express & 5 Normal Academic
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6. A car travels from town 4 to town B at an average speed of k¢ km/h and returns

from town B to town A at an average speed of k +15 km/h. Given that the

distance between town 4 and town B is 360 km and that the average speed of the

entire journey is 60 km/h,

(a)  Find the total time taken for the entire journey.

(b) ()

town A to town B.

Find an expressi¢n in terms of & for the time taken from

(3)  Find an expression in terms of k for the time taken from

town B to town A.

(¢)  Show that £ can be expressed in an equation, and that it
simplifies to k> - 45k =450 = 0.

(d) Solve k? -45k-450=0.

(2]

(3]
(3]

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

The variables x and y are connected by the equation y = %.\'2 (3-x).

Some corresponding values of y, corrected to 1 decimal place where necessary,
are given in the following table.

x (-1.5|-13|-1[-05| 0 0.5 1.5 2.5 33 | 35
¥y 5.1 | 3.6 2 p 0 0.3 1.7 1.6 -1.6 | -3.1
(a) Find the value of p. [1]
(b)  Taking 2 cm to represent 1 unit on each axis, draw the graph of
y=%x2(3—x), for values —1.5=sx=<3.5. [3]
(c) By drawing a tangent, find the gradient of the curve at (2.5. 1.6).  [2]
(d) (1) By adding a suitable line on the graph, use your graph to
find the solution(s) of the equation }:xz(3 -x)=x+2. [2]
(i)  This value of x is a solution of the equation
X+ AP +Bx+C =0
Find the value of 4, of B and of C. [1]

Prelimmary Fxamination 2015
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8. (a) 40 students from class Y were weighed and the results, recorded to the
nearest kilogram were as follows.

Weight Frequency
(x kilograms)
54 <x <58 3
58 < x < 62 p !
62 <x <66 9
66 <x <70 q
70<x<74 14
T4 <x <78 5
(1) Show that the values of p and ¢ are 3 and 6 respectively given
that the mean is 68 kg. [3]

(ii) Find the standard deviation of the weights of the students in
the class. [2]

(ili)  Given that the mean and standard deviation of another class Z
is 60 kg and 7 kg respectively, comment on the distribution of

the weights of the students in both classes. [2]

(b) To achieve the ideal weight, a student must be 70 kg and below.

(i) Calculate the probability that if two students in class Y are
chosen at random, one achieved an ideal weight but the

other did not. [2]

(ii)  Calculate the probability that if three students in class Y are
chosen at random, at least one student achieved the ideal

weight. (2]

Preliminary Examination 2015 7 Secondary 4 Express & 5 Normal Academic
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9. In the diagram, OA =12a and OB=9b. Itis given that OD = %DB and

oc=Loa
3
B
{
o , _ " .
c 12a %

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

(i) BC, (1]

(i) DA. [1]

area of AODE 1

(b) Given that —————— = —, find the position vector of £ in
area of AODA 4
terms of a and b. [2]
. i BE
(c) Calculate the numerical value of —. [2]
(d) Show that the areas of AOCE and AODL are equal. [3]
© Fing 2rea of ABDE ’ 2]
area of ABOC
Preliminarv Fxamination 2015 b Secondary 4 Express & 5 Normal Academic
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10.
T
N
e,
P R
2800 150 m
O, P, W and R are points on a horizontal plane. A vertical memorial tower,
OT, is due north of P. The angle of elevation of a man at P to the top of
the tower is 15. He walks a distance of 200 metres to point W. Given that
the bearing of W from P is 040" and the bearing of O from W is 280,
calculate
(a) L PWO, 2]
(b)  OP, (2]
(¢) the height of the tower OT, 2]
. © .

(d)  using the answer from part (a7, the angle of depression of

W from T. 3]
From W, the man walks 150 metres to a point R on a bearing of 6 on the
horizontal plane. At R, the angle of elevation of the man to the top of the
toweris 10"
Calculate
(e) angle OWR, 3]
() the bearing of @ on the horizontal plane. [1]

B
Preliminary Examination 2015 9 Secondary 4 Fxpress & 5 Normal Academic
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11.
E
A
(a) In the diagram, ABC is a tangent to the circle centre O. Given that
LBFE =55, LFED=70 and ZGOB=72, calculate
(i) £ OBG, [1]
(ii) £ GDB, 1]
(iii) ZEDG, (1]
(ivy  LGHB, (2]
(v) the sum of interior angles of the pentagon BDEFG. [2]
(b) In the diagram, AB is the diameter of the circle with centre O.
AT is the tangent to the circle and 7B cuts the circle at C.
B
]
/N
;/ 0+ G
A T

(i) Prove that AABT 1s similar to ACAT . 3]
(i) Given that BC = 18 cm and AT = 12 cm, calculate the

length of CT. 3]

END OF PAPER 2
Preliminary Examination 2015 10 Secondary 4 Fxpress & 5 Normal Academic
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Answer Prelims 2015 Sec4/5 Paper 2

1. (a)i) AUB={1.23,4579.1113.14)}

(i) n(ANB)=5

(b)

(b)

Ps
. 4
sin— =—
ocC
OC =8cm
OD =8 -4* = /48
OA=0B=12cm

AD =12~ J48 =5.0718
Arc AB = r9=12x%=2n

a n 2x

e — =

AngleBcD=2 & 3

AchD=4><2—N=§£
3 3

Per of the shaded region = = 877: +27+50718=197cm

Area of sector OAB = %(8 3 4)2 (%) =12x

Area of Triangle OCD = %(@)(4) =2./48

LBCD =420
2 3
)
Area of sector BCD = l(4) (T—T) = ]—6-,7
2 3 3

Area of shaded region = 1271 — 2./48 —lgn ~7.09 cm’

(B1]

[B2]

[B2]

(M1]

[M1]

[AT1]

(M1]

[M1]

(Al]



27 16

(a)| 33 21
19 22
47 27
()| 68 40

47 42

(c) Total sales of each flavour in both bowls n cones respectively.

(d)(] 9 2)

27 16
(e)(l 2 2) 33 21 =( 131 102)
19 22

(f) Total sales for Day 2 sold in cones and bowls respectively

(a) (i) RP =6 +18* =18.973665
=~19.0cm

PU =48 +6% =7.6837

PT =187 +7.6837° =19.6cm

OR

PT =+/18.97366% + 4 8% =19.6¢cm

(i1) tan LRPT = 48
18.9737
LRPT =142

(b) PU= QT (Prop of Rect), UR = TS (Diagonals of Rect),
PR = OS (Diagonals of Rect)

[B1]

[B1]

(B1]

(B1]

(B1]

(B1]

[M1]

[Al]

[M1]

[Al]

[B2,1]

Therefore by (SSS), triangles PRU and QST are congruent. (proven)

(¢) Vol of device = -;— x4 8x6x18=2592cm’

Vol of 10 devices = 259.2 x10 = 2592¢cm’

(M1]

[Al]



()

(b)

(c)

()

(b)

u-v
W=

I+u

\\:2(1+u)=u—»‘

u(w‘ —-1)=—-w’ -V

2
w +Vv
U=

-w' =V

_]—wz

or

-
w =1

w=lorws=-1

x+1

14 -3x

2x-3 (2x-3)(2x+3)
(x+1)(2x+3)-(14-3x)

(2x-3)(2x+3)

2x24+3x+2x+3-1443x=0

2x* +8x-11=0
8+ Jo4-4(2)(-11)

X=

2(2)

=1.08 or -5.08

2x%46 5x+9
2 =2

S 2x2+6=5x+9
(2x+1)(x—3)=0
x=-050r3

Av Speed =

()0=7_2_Q
T

T=12hrs

~

360

Time, 3 =—

Timeg . =

360

k+15

Zo

[A1]
(B1]

[M1]

(B1]

[Al]

M1)

(Al]



()

(d)

(a)()

(i)

(iii)

(b)(i)

0,360 )
k  k+15
360(k+15)+360k =]2k(k+15)

360k +5400 + 360k = 12k* +180k

0 =12k’ - 540k - 5400
k’ =45k =450 = 0 (shown)

k?-45k - 450 = 0
_—(-45)= /2025 - 4(1)(-450)
2(1)
~-8.42 0r 53.4
314 p+g=40

2132+60p +68g = 40 x 68
15p+17g=14T === === m == (2)
(1)x17: 17p+17g=153-—=—— == 3)
(3)-(2)2p=6

p=3

g =6 (shown)

X =68

std dev = 186272

(8]

=~ 5.73kg

Mean of Class Y > Mean of Class Z

. Wtof Class Y > Wt of Class Z

Std Dev of Class Y < Std Dev of Class Z
.. Spread of Class Y < Spread of Class Z

P(ideal weight) = (%](%)+(%)(3—;)
3

P (ideal weight) = 133

260
. : 19
(i) P(atJeast 1 student ach ideal wl) =1- 30
_ 469
520

I

18
39

I

17
38

|

[M1]

(M1]

[M1]

[M1]

[AZ]

[M1]

(M1]

(A1)

[M1]

[AT]

(B2]

[M1]

[AT]

[M1]

[AT]



(a) (i)EE=5E—51§=4a—9b

(i) DA=0OA-0OD =12a-3b

(b) since
Area of AODE

]
Area of AODA 4
DE 1

DA 4

DE=1(12a-3b)=3a-2b
4 4

675=3a-3b+3b=3a+3b
4 4

E;=3a+-9-b-9b=3(a--9-b)
4 4

(c)
EC=0C-0OF =4a-3a-2b=a-—b
4 4
BE_3
EC 1
REC%]
@ Area of AOEC """ 1
Area of AOEB %xBExh 3
> xODixch
Area of AODE "7 ™"
Areaof AOEB 1 p 5 3
2
Area of AOEC 1
Reen oF AODE . Hence, they are equal.
€ao
) . Area of ABDE _ Area of ABDE
" Area of ABOC  Area of ABDE+AODE+AOCE
2 1
2+1+1 4

(B1]

(B1]

[M1]

[Al]

[M1]

[Al]

[M1]

2!



10

11.

(a)

(b)

(c)

(d)

(e)

)

(2)

LPWO =280 -180 - 40" (alt £s)

=60

oP 200

sin60 sin80

OP=175877

=176 cm

tanl5 = o
175.877

o 0T =47.1261=47.1m

OW? =175877* +200” - 2(175.877)(200)cos 40
=130.5407
47.1261

130.5407
£ of depression =19.8494

~19.8

tanZOWT =

tanZOWT = 47.1261

=~2.67.265

2 2 2
cos/ OWR = 130.5407° +150° - 267.265

2(130.5407)(150)
LOWR=144.518~1445

LOWN =180-100
~ 80

6=144.518-80
~064.5

180 -72

(i) LOBG = =54" (£ sum of isoc A)

(ii) .GDB = % =36 (L atctr=2/s at cir.)

(iii) LGFB =36 (/ in same seg)
LEDG =180-36-55=89" (oppZ cyclic quad)

(iv) ZFHD =360 - 70 - 55-89 =146 (£sum of Quad)
L GHB = LFHD =146 (vert opp £s)
(v)sum of int £s of BDEFG =(5-2)180
=540

(M1
(A1]

M1]

(MI]

(A1)

[M1]

[M1]

(Al]

(B1]

[B1]

(BI]

(B1]

[M1]
[Al]
[MI]
[Al]



(b) (i) LBAT =90 (tan L rad) [M1]
LBCA =90 (L in semicircle) [M1]
LACT =90 (adjLs on a st line)
LBAT = LACT =90
LATB = £CTA(common/.) M1]
. AABT is similar to ACAT

cr_ar
. AT BT
il Ml
(ii) cr n [M1]
12 18+CT
CT? +18CT -144=0
(M1]
(CT+24)(CT—6)=0
CT =-24 (NA) or 6 cm [AT]
2L
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Mathematical Formulae

Compound Interest

Total amcunt= P{1+ il
100

Mensuration
Curved surface area of a cone = 7/

Surface area of a sphere = 4nr?

Volume of a cone = %nr’h
4
Volume of a sphere = —nr

Area of triangle ABC = %absin C
Arc length= »8, where 8 is in radians

l .. .
Sector area = Er’e, where 0 is in radians

Trigonometry

a b c
sind sinB sinC

a’® =b? +¢? = 2bccos A
Statistics

Zfx

Mean = —
z

Standard deviation =

2f (Zf)

ANDSS 4ES5N Prelim 2015 Math (4016/01)
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3

For Answer ALL questions. For
xominer's Exominer’
Use Use

1 Consider the following numbers:

1 .
7 373 3.1, 333, 10

(a) Write the above numbers in order of size, smaller first.

(b) State which of the above numbers are irrational.
Answer (a) m
(b) (1]
l1-sinl23 .. o
2 (a) Evaluate ,[—————, giving your answer correct to 3 significant figures.
e

d) At room temperature, an oxygen atom in the air travels 500 metres per second.
Find the time taken, in minutes, for an oxygen atom to travel 750 megametres
in room temperature. Give your answer in standard form.

Answer (a) m

() min (1]

2
ANDSS 4ESN Prelim 2015 Math (4016/01) * [Turn over



4

_For 13 The weekly sales of three brands of bread 4, B and C are shown in the following table: . For
xominer's xaminer':
Hre Bread A B c Use

Sales (in number of loaves) 600 300 100

Brady draws three geometrically similar cubes, labelled 4, B and C (as shown below)
to represent the above information on the weekly sales of the three brands 4, 8 and C
respectively. Explain why this representation is misleading.

f
A B C
Answer
(1)
4 Given a sequence
2’ z‘ —5-' 2' .l_z""
2 4 8 16

(a) Write down the next term in the sequence.

. X
(b) One of the terms in the sequence 1s —.

. . 2. 3 . X
Write down, in terms of y only, the term that is immediately before —.
v

(¢)  Without finding further terms, explain if % is a term In the sequence.

Answer (a) 1]
(b) (1)
() ] (1)

ANDSS 4ESN Prelim 2015 Math (4016/01) [Turn over



5

,’;t” \5..1\ (2) Solve (x-2)" =, leaving yqu’r; ans»jer(s) correct to 4 significant figures:.- ~ ;". EX;{;{;:;‘[
e (b)  Given that 39" . 4_¢®, find the value(s) of m. | Ve
f
Answer (a) X= (2]
(b)y me= (2]
6 (a) A piece of string can be cut into exact number of 15-cm pieces.
Find the least number of 12-cm pieces that the original piece of string could be
cut into.
()  Solve the inequalities %+ ls2x-5<5(x+1)-22.
25
. Answer  (a) (1
wn
(b) (3]

ANDSS 4ESN Prelim 2015 Math (4016/01) [Tum over
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e 1 =« (a_) 5. .A polygonitas n sides. Two of its exterior angles are 70° and 80°, and g For
' " the:remaining exterior angles are each 14°. Find the value of n. ek
(b) A contractor is looking at two different type of tiles, P and A.
Each tile of type P is in the shape of a regular pentagon while that of type H is
a regular hexagon.
If the contractor needs to fit the same type of tiles together on a floor without
any gaps, explain which type of tiles he should use.
f
Answer (a) n= (2]
(b)
(2)
8 An area of 12.5 m’ is represented by 8 cm’ on a map.
(a) Calculate, in m?, the actual exact arca of a field which is represented by a circle
of area 16z cm® .
L) Find the scale of the map in the form |:n
Answer (a) m* (1]
(b) (2]
ANDSS 4E5N Prelim 2015 Math (4016/01) [Tum over
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For
w .
iners| 9 (2) Giventhat f=1= ’3; , make x the subject. E"’;;:f"
se y
2 g C e
(b) Expess ——csw as a single fraction in its simplest form.
4m' -1 l1+2m
f
Answer  (a) 2)
P ) [2)
ANDSS 4E5N Prelim 2015 Math (4016/01) 26 [Turn over
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8

10 A survey was carried out with a group of drivers to find out the average number of cups
of coffee they consume daily. The survey findings are as shown in the table.

Number of cups 0 ] 2 3 4
Number of drivers 2 8 | 7 3 1

(a) Find
(i) the mode,
(i)  the median.

(b) A driver who consumes x cups of coffee daily is later excluded from the survey.
If the mode and the median remain unchanged, find the possible value(s) of x.

Answer (a) (i) (1]
(ii) (1]
() (2]

11 (a) If Nathan sells his branded watch for $7500, he will lose 30%.
Find the amount he must sell his watch in order for him to make a profit of 40%.

(b)  Nathan borrowed $12 000 from a money-lender who charged a compound
interest of R% per month.

After 2—‘3— years, Nathan found that he owed a total of $15 000.

Calculate the value of R.

For
Examiner”

Use

Answer (a) $ (2]

2 | (b) R= : (2]

ANDSS 4E5N Prelim 2015 Math (4016/01) {Turn over



er's

S

12.;. (a)  Given that E = {all points on| a plane},
L = {all points on a gii/c'x;"étraight lin
and  C = {all points on the circumference
Write down the possible value(s) of n(LNC).

e},
of a given circle}.

(b)  Given that A={(x, y): y =sinx} and B={(x, y): y =cos(k-x)}.
Write down a possible value of k, other than k = 0, such that 4= B.

(c) The Venn diagram shows a universal set § and the two sets P and Q.

3 P Q

In this Venn diagram, add a set 7 which is such that
PNT = and QNT=T.

Answer (a) (1]
(b) (1]
() In the diagram above. 2]

13 Solve the equations
(a) Sx=10x
®) P+ -D=0

~ Answer (a) x= [2)
S
m r= (2]
3
ANDSS 4ESN Prelim 2015 Math (4016/01) (Tum over
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For
2. Examiner’
14 GiventhatPn( 3 1 -Z)and L=| 4 1. Use
3

(a) Calculate LP.
(b) M isa axb matrix which has elements that are either 1 or 0 such that
3
ML=} 4
2

(i) State the value of a and of b.
(i1) Find M.

Answer (a) (1)
Mb)@ a= vob=  (2)
(ii) (1]

ANDSS 4ES5N Prelim 2015 Math (4016/01) {Turn over
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15 The point (0, 1) is marked on each axes in the answer space.
On these axes, sketch the graphs of
(a) 2(x+y)=1
‘ é
() y=—+I1
-
() y=27
Answer [3]
(2) y
f T
(0, 1)
—> X
(b) y
(0, 1)
> X
(c) y
A
1 (0, 1)
> X
EN ST
ANDSS 4E5N Prelim 2015 Malh (4016/01) 39 [Turn over
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For
Examiner:
Use

16 Given A, B, C and D are points on the circumference of the circle such that
LBDC =38°, LZABD =28° and £LBCD =90°. 4
Chords AC and BD intersect at E.
Using appropriate geometrical reasons,
(a) find £ACD,
(b) explain where the centre of the circle is,
(c) determine, without further calculation, i
if ECis longer than ED. B £ (N
3g° \
G
Answer (8)  LACD= (Reason: ) (1)
(b)
(1)
(c)
(]
17 A mark, M on a cliff is p m below the sea level at high tide.
Atlow tide, M s above sea level and the sea level is ¢ m lower than at high tide.
(a) Given that p and g are positive integers, find, in terms of p and g, the distance
of M above sea level at low tide.
(b) If p=1.3 and g =2.8, calculate how far M is above or below sea level when
the sea level is exactly halfway between high tide and low tide.
Answer (a) m (1]
(b) (1]
ANDSS 4E5N Prelim 2015 Math (4016/01) [Turn over
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: F‘;’. - 51 s - . iR ; : g B Ej;f(’t ’
s 1718 In the diagram, O4 =2 and OB =b. K - R az':"
(a) Mark and label clearly in the diagram, the point P such that OP =2a-b.
(b)  Determine the value of A such that OQ =Xa+Db.
© If a=[ f ),ﬁnd | 40].
Answer  (a)
B
N
b\ A
Q a
@)
Answer (a) In the diagram above. 03
(®) A= (1]
o\
- (©) (1

ANDSS 4ESN Prelim 2015 Math (4016/01) 31 {Tum over
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JFor 119 (a).uw -A'mam:isideciding which of the followmg options will give him more water For
ixami C e : S
Ue flowing into his flowerbed: E"’ZJ’:"’ :

Two hoses wuh dnamcler
of 5 cm each.

Ahosc wuh a dxamter
of 8 cm

The man chooses option B and his reasoning is that the two hoses have a bigger
combined diameter of 5+5=10>8. s heright? Explain.

(b) () Sketch the graph of y = 9-(2-x) on the axes provided, indicating
clearly its tuming point and the intercepts on the axes.
(i)  The graphof y=9-(2-x)" is reflected in the y-axis.
Write down the coordinates of the tumning point of the new graph.

Answer (a)

(2]

(®) ()

o

(2]
(ii) (1]

ANDSS 4ESN Prelim 2015 Math (4016/01) [Tum over
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L For 120 (a) A researcher claims that the weight loss, W, of 2 mice in an experiment 1s

b directly proportional to the square of the dosage, D, of a herb administered to
this mice. If the weight loss is to be multiplied by 10, find the factor the dosage
should be multiplied.

(b)  Itis thought thatx is inversely proportional to y”.
The following table shows some values of x and the corresponding values of y.

0.5 2
y 1 0.5

Form an equation relating x and y.

For
Examiner'
Jse

Answer (2) (2)
(D) 21|
ANDSS 4E5N Prelim 2015 Math (4016/01) R0 [Tum over
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. Fer 21 In tnangle ABC, AE~4 cm, BE=6 cm, AD=S cmand CD=3 cm. For
txominer's Exominer's
Use C Use
3
D
S
A 4 E 6 L
(a) Name a pair of similar triangles and show that they are similar.
X (b)  Given that area of ACDE is x cm?, find the area of ABCE in terms of x.
(€) A pointis selected at random from inside A4BC.
Find the probability that the point lies inside A4ADE.
Answer (a)
(3]
(b) cm’ (3]
| P . (C) : [l ]
ANDSS 4ESN Prelim 2015 Math (4016/01) [Turn over
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For 1 22- - In the figure, P is a mid-point of AB. Sector’PQRS, with centre P, 1s inscribed in . For
yroul the square ABCD of side 20 cm. S
(2)  State the exact value of cos ZQPB. A
(b)  Find £OPS in radians.
() Express the shaded region as a percentage of
the area of square ABCD.
P
B
Answer (a) nm
(b) (2]
(© Kl
ANDSS 4E5N Prelim 2015 Math (4016/01) 3l [End of paper
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Answer Key

10

11

12

13

®)

(a)
(b)

1 s
273, 30, n, %;, J10, 3.33

x, 10

0.0923
2.5%10*

Sales represented by the heights of
the similar cubes or by the volumes

(a)

()

()
(a)
(b)
(a)

()
(v)

(a)
(b)

(b)

33

32

i
y

denominator is not 2"
3,210 or 0.7898

1

5

x>4

17

Interior £ of tile P = 108°
Interior £ of tile H=120°
Since 360 is divisible by 120
but not by 108, use type H that
fit together without gaps.

25n

1:125
xwy(1-1)
5-6m

@m+D)(2m-1)
1

2

0

15000

0.800

0,1or2

Any odd multiple of -g-

14 (a)

(b) (i)
(in)

15 (a)

®)

(©)

16 (a)
(b)

(©)

17 (a)

(b)
18 (a)

(b)
(©)
19 (a)

6 2 4
12 4 -8
9 3 -6

awjd, bl f

-_—0 O

0 1
1 0
0 0

28°, angles in same segment
Since LBCD=90° (rt. Z in
semicircle), DB is a diameter.
Centre is midpoint of DB,
Since ZEDC> LECD = 28°,
EC is longer than ED.

q-p

0.1 m above sea level

A
\
-a/'
\
¥\
]

-3

10.0

Wrong. Cross-sectional area of
A > cross-sectional of B

Re




19 (b)) (1) y @9

g

2 b
F
(i)  (-2,9)
20 (a) 3.16
]
©
21 (a) AD AE 1 .
—— = —— = — (given)
AB AC 2

LDAE » £LBAC (common)
AABC is similar to AADE (SAS)
(b) 4x

1
(c) 7
l
22 (a) -
n
(b) 3

(©  4.34%
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Mathematical Formulae

Cempeund Interest

Totat amount = P|1+ L
100

Mensuration

Curved surface area of a cone = mur/

Surface area of a sphere = 47’

Volume of a cone = —;—nr’/z
4
Volume of a sphere = Enr

Area of tniangle ABC = —lz-ab sinC

Arc length = 9, where 8 is in radians

! .. ;
Sector area = —2—r26, where 0 is in radians

Trigonometry

a b c
- = - = .
sind sinB sinC

a® =b%+c? ~2bccos A

Statistics

Tix

Mean = e

xf

Standard deviation =

3f (}Zf)
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Answer all the questions.

1 (a) A straight line passes through the points 4(8, 4) and B(14, 12).

()] Another line, parallel to the y-axis and passing through the point
(9, 2), meets the line segment AB at the point D.
Calculate the coordinates of D. [2]

(ii) The line segment 48 undergoes a clockwise rotation R about

the point4 such that B’, the image of B, lies on the negative y-axis.
Find the coordinates of B'. 2]

(i)  Hence, find the equation of the image of the line 4B under
rotation R. m

(b)  The diagram shows a road junction at O with PR perpendicular to OQ and

. OP = 40 km. A cyclist X starting from P travels towards R at a constant
speed of 20 km/h. At the same time, another cyclist Y starting from O
travels towards Q at a constant speed of 15 km/h,

Q
20 km/h I 15 km/h
X — Y
a|
P 40 km (0] R
) Find the distance between the cyclists | hour after the start. 1

(31) Given that afier 1 hours, the cyglists are 60 km apart, show that '
25t7 - 641-80=0,

&)
(i)  Solve 25r*-64/~80 =0 and hence find the distance cyclist X is
from O when the cyclists are 60 km apart. (3]
. l 3k
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(3]

(2) Michelie wants to buy a car which costs $130 000.
She decides to make a 20% down payment and take a loan from Ah Long
Finance Company to pay for the remaining cost of the car.

The table below shows the monthly repayment plan (per $1 000 borrowed)
based on a simple interest rate of 3.3% per annum offered by Ah Long
Finance Company.

Term of loan (in years) 3 5 7 10

Monthly repayment
(for every $1000 borrowed)

$30.53 181942} $m |$11.08

@) Find the value of m. _ (2)

(ii) Using the table above, calculate the amount of interest Michelle
will have to pay if she chooses the term of loan of 10 years. (2]

(b) Math Powerhouse supplies electricity to households and each household has to
pay a fixed charge of $12 and a further charge of 12 cents for each unit of
electricity used in a month.

() Write down a formula connecting the total cost, C dollars, and
the number of units, n, of electricity used. (1]

(ii) Calculate the number of units used when the total cost was $31.92. [1]

(iii)  Math Powerhouse offers another method of payment: 17 cents
for each unit of electricity used in a month but no fixed charge.
Each household can choose to pay either using the method with
fixed charge or the one without.
The Wong household uses N units of electricity cach month.

Suggest to the Wong household which method of payment is
a better choice. (3)

ANDSS 4ESN Prelim 2015 Math (4016/02) [Turn over
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A F B
S
o
r
D R c

In the diagram, ABCD is a rectangle. Points P, Q, R and S lie on AB, BC, CD and DA
such that AP =BQ=CR=DS.

(a) Showing all your reasons clearly, prove that

M AS=CQ, (2]

(ii) triangle APS is congruent to triangle CRQ. (3]

(b)  Write down two reasons to prove that PQRS is a parallelogram. 2]
< 35
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4 The diagram below shows the distance-time graph of an object A4 for the first
25 seconds of its motion along a straight path. The object increases its speed
uniformly from 3 nv/s for the first 10 seconds of the journey.

Distance (d metres)

y

2 IO R R
Q() frerreereremmeereeennaeiaans
| i —
0 10 18 25
Time (7 seconds)

(a)  Find the average speed of object A for the first 25 seconds of its journey. [1]
(b)  Find the speed of object 4 when 1 =13, (1]
(c) Find the acceleration of object 4 when 10<r<18. n
(d)  On a sheet of graph paper, draw the speed-time graph of object 4 for the

first 25 seconds, using a scale of 2 cm to represent 5 seconds on the
horizontal axis and a scale of 2 cm to represent 5 m/s for the vertical axis. (3]

Another object B also starts its motion together with object A along the same
straight path. The speed of object B, v my/s, is given by v=1.

(e)

(H
(2)

On the same axes drawn in (d), draw the speed-time graph of object B
for the first 25 scconds. (1]

Write down the significance of the point where the two graphs intersect.  [1]

Without any calculation, use your graphs to explain which object travels
a greater distance during the first 15 seconds. n

ANDSS 4E5N Prelim 2015 Math (4016/02) {Turn over



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

Anderson Printing Cempany makes of a profit of y thousand dollars from the printing

10

of x thousand T-shirts where y=8-x——.

x+1

The table below shows some corresponding values of x and y for this equation.

x 0 0.5 1 Z 3 4 5 6 7
y =2 0.83 2 2.67 2 2 1.33 | 0.57 | -0.25
(a) Explain what does the value of -2 for y signifies. ' m
(b)  Usinga scale of 2 cm to represent 1 unit\on the x-axis and 2 cm to represent
0.5 unit on the y-axis, draw the graph of y = 8-—x——‘—(—)-i for 0sxs7. [3]
X+
(c) Using your graph, find
(i) the solution(s) of the equation 8—x ——]—O-I- =0, Mm
x+
(ii)  the number of T-shirts the company should print in order to obtain
the maximum profit. m
(d) Explain the significance of the solution(s) in (¢)(i). m
(e) By drawing a suitable straight line, find the number of T-shirts the company
would be printing when the profit per shirt is $1. (2]
n (i) Determine graphically the x-coordinate of point P on the curve
such that the gradient of the curve at P is ~0.5. (2
(i)  State what the value of -0.5 in part (i) represents. m
36
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& In the diagram, OAB is a triangle. C isa point on 4B such that AC:CB=2:1.
The side OB is produced to the point D such that OB: BD =3:2.

D

Itis given that O4=a and OB=b.

(2)

(b)

(c)

(d)

(e)

Express, as simply as possible, in terms of a and/or b,

(i) /;;?
(i) Ac .
(i) oc .
(iv) oD,

Show that CD = b—-;-n.

-

It is given that E is a point on OA such that OF = ga.

—

Express, as simply as possible, in terms of a and b, the vector £D.

With reasons clearly provided, show that D, C and E are collinear.

Given that Ja|=8, |b|=6 and LBOA = 60°, calculate

@ 48],
(i) the area of triangle ABE.

(2]

(2]

(2]
(2]
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7 Three points O, C and D lie on the ground such that D is due north of O and C'is
due east of D. An seroplane flies eastwards from 4, a point 800 m directly above D.
Afler 30 seconds, it reaches a point B, a point 800 m directly above C.
The angles of elevation of the plane from O at 4 and at B are 45° and 30°
respectively.

=
1Y B
————————————————— -1
:/4N ! 800 m
1 '
1 '
J C
ot
Calculate
(a)  the distance OD and OC, (2]
(b)  the bearing of C from O, (2]
(c) the distance 4B travelled by the plane, giving your answer to the nearest
metre, (2]
(d)  the speed of the plane, giving your answer to the nearest km/h. [2]
R 54
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8 Mr Eu is planning to make a pet feeding bowl for his terrier.
He first obtains a solid wooden right circular cone with base diameter 50 cm and
vertical height 50 cm as shown in Diagram |.

To make the feeding bowl, a smaller nght circular cone of radius » cm 1s first
removed from the original cone to form a frustum of height 4 cm as shown
in Diagram II.

A hemispherical depression of r cm is then removed from the frustum to make
a solid wooden feeding bowl as shown in Diagram I1I.

hcm
Diagram [ Diagram I1 Diagram 11
(a) Find the volume of the original wooden cone.
Leave your answer in terms of 7. (1]

(b) Given that the volume of the cone removed is 21.6% of the original cone,
show that the height of the frustum is 20 cm. (2]

(c) Find the volume of the hemispherical portion removed. (2]

(d)  Mr Eu wants to paint the entire (both inner and outer) feeding bowl red.
Calculate the total surface area to be painted. (3]

(e)  After using the feeding bowl for a week, Mr Eu thinks that the hemispherical
volume created to fill the dog feeds is insufficient for his greedy terrier.
He says, “I should have created a hemispherical depression of radius 18 cm.”
Explain to Mr Eu, with mathematical evidence, why his hypothetical
feeding bowl cannot be created. (2}

ANDSS 4E5N Prelim 2015 Math (4016/02) [Turn over
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9 Two bus companies use 3 different types of buses — small, medium and big.
The table below shows the number of bus trips run on 3 consecutive days by
ihe two bus companies.

Husidompame:

Small 8 15

Day | | Medium 20 30

_‘é, Big 6 D

- Small - 10 15

é Day 2 | Medium 20 35
: Big 12

Z Small 6 8

Day3 |Medium 13 14

Big 9 5

The information for the number of trips run on Days 1, 2 and 3 can be represented by

8§ 15 10 15 6 8
the matrices P=| 20 30 |, Q= _ 20 35 and R=| 13 14 | respectively.
6 S 12 6 9 5

(a) Evaluate A = ~13-(P +Q+R) and describe what is represented by the elemznts

of A. 2]

(b) LetB-(l I 1).

@) Explain which matrix, 3AB or 3BA , exists. n
(i) Describe what the elements of the matrix that exists in (b)(i)
represent. : 1
(c) The number of passengers per trip on a small, medium and big bus is

12, 25 and 50 respectively.

Write down the product of P and two other matrices such that the elements
in this product represent the number of passengers the two bus companies
carry on Day 1, You need not evaluate this product. (2]

(d)  Company SAS charges $22 per passenger while company SNRT charges
$25 per passenger.

(i) Write down, but do not evaluate, the product of 3 matrices that
gives the total amount each bus company collects on Day 1. (2]

(ii)  Let the matrix in (d)(i) be M.

Explain what the matrix M -l] represents. (1

s ® )
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10 The cumulative distribution of scores gained by a group of 80 candidates in
the first round of aptitude test for admission to ANDE School is shown below.

Cumulative distnbution of scores of 80 candidates

No. of candidates

80

70

60

50

a0

30

20

-

(a)

(b)

()

(d)

15 20 25 30 38 40 45 50 55 60 65 70 75 B0 85 90

Scores

Using the cumulative frequency curve, find
(i)  the median score, (1

(i1) the interquartile range. (1)

If 20% of the candidates qualified for the direct admission, use your graph
to estimate the qualifying score for direct admission to ANDE School. M

Candidates who scored at least 35 proceeded (o the second round of test.
Find the probability that a candidate, selected at random, failed to proceed to
the second round of test by a score difference of 2. (2]

Several days later, it was noticed that there was an error in the marking,

and that all candidates should get 3 more marks in the first round of test.
State what adjustment, if any, should be made to the above cumulative
frequency graph to reflect the correct information. = (1
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(e)  Another group of 80 candidates also took the same aptitude test in the first
round. The results of this second group are illustrated in the box-and-whisker
plot below
Pl\/ .

Results of the 80 candidates in the aptitude test

} 3 3 Il
T 4 T 3§

l
|
9 35 43 50 75

Scores
(i)  Write down the median and the range of this distribution. (2)

(i)  If the probability that a candidate chosen random scored between
aand bis 0.5, suggest a possible pair of values of @ and b. m

(iif)  Mr Loh compared the scores of the second group of candidates
with the corrected scores of the first group and remarked that
the performance of the two groups was comparable.
Do you agree with him? Justify your answer. (2]

-
Y
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Answer Key

L (a) ()
(i)
(i)

(b) (i)
(iii)

2 () ()

(i)
®) ()

(i)

(iii)

4 (a)

(b)
(c)
(d). (e)

N
(8)

5 (a)

(b)

(e) (1)
(i)

)
3
(0, -2)
3
y 7 x-2
25 km
1=3.48; 29.6 km
m=14.65
$34278.40
C=12+0.12n
n=166
If uses 240 units each month,
either payment; if uses more
than 240 units, use fixed charge
payment, else use no fixed
charge payment.

8Z m/s
S

Attt
Same speed
Object 4

Loss of $2000 incurred when
no T-shirt is printed.

© y-2

B L L S e i

s &

x=03 or x=6.7
2150 T-shirts

5 (d)

(e)
0 0
(ii)
6 (a) (i)
(i)
(iii)
(iv)
(c)
(e) (i)
(i)

(b)
©
(d)

(c)
(d)
(e)

The company makes a profit
whengit prints more than 300
but less than 6700 T-shirts.
400 or 2600 T-shirts

x=3.5

The rate of decrease of profit
per T-shirt pninted.

b-a

Zb-a)

1
—(a+2b
3(+ )

2
3

5 1
~(b—--a
3( 3 )
52

9.24 units’

OD =800 m: OC =800+/3 m
054.7°
113l m
136 km/h
31250n )
cm
3

7070 cm’

6190 cm’

No. If the hemispherical
depression is of radius 18 cm,
the height of the cone to be
removed would be 36 cm.
Then the height of the frustum
would be only 14 cm, which is
insufficient to accommodate a
hemispherical depression of
18 cm.

4o




e 3 L}

9 (a)

()

(¢)

(GXO)

(i)
10 (a) (i)
(ii)

(b)

(©)
(d)

() (i)
(i)

(iii)

r=s - 2 B v

Sed
<3

g 122
3

172 261
3 73
9 sl
3

The average number of trips per day made by each type of buses run by each of
the two bus companies.

3BA exists since the dimension of matrix B is 1x3 and the that of A is 3x2.

§ 15
(12 25 50) 20 30 (‘)
6 s NI

8 15
(12 25 50) 20 30 || 22 0
N 5 Lo s

The amount bus company SNRT collects more than SAS does on Day 1.
40.5
14
50
]
16
Move the graph 3 marks to the right.
Median = 43; Range = 66
Possible pairs are:
(1) a=9 and b=43
(2) a=35 and b=50
(3) a=43 and b=75
I agree with Mr Loh that the performance of the two groups was comparable as
their median scores of 43;5 and 43 were close. Furthermore, their scores for
interquartile range of 14 and 15 were also approximately the same.



mm BEATTY SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2015

SUBJECT : Mathematics LEVEL : Secondary 4E/5N
PAPER :4016/01 DURATION : 2 hours

SETTER : MrBernard Lee f DATE : 1 September 2015
CLASS NAME REG NO :

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

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

Answer all 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.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer 1o 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 m.

The number of marks is given in brackets | ] at the end of each question or part question.
The total number of marks for this paper is 80.

For Examiner’s Use

30

This paper consists of 17 printed pages (including this cover page)

i [Turn over



o

Mathematical Formulae

Compound Interest
Total amount = P(1 + »LA)"

100

Mensuration
Curved surface area of a cone = -/

Surface area of a sphere = 4’

Volume of a cone = %m'zh
4
Volume of a sphere = 3 mw

Area of triangle ABC = %ab sinC
Arc length = r@, where @ is in radians

. :
Sector area = 5 r 6. where @ is in radians

Trigonometry
a b ¢
sind  sinB sinC
a’ =b’ + ¢’ - 2bccos A
Statistics

S s

Mean =

f' 2 \2
Standard Deviation = ’Zﬁ _ (wzfx}

Vs LY/,



For

rminer’s

Answer all the questions. o
Use
1 Write the following in order of size, smallest first.
8 19
o — . -06,-07, -—
[ 27 30
f
Answer ............... § RS £ § R S B s e s e 2]
smallest largest
0.123°
2 (a) Calculate ————.
V52-3.7
Write down the first five digits of your answer.
Answer (@) .............ccooiieiiiin. [1]
(b) Write your answer to part (a) correct to 2 significant figures.
. 2 gt () P —— [1]
3 Giventhat 16" x0.5=2""" find the value of k.
ANSWEr K= .icavisncivinens e (2]
B
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For 4 In AABC. AB =5 cm and ZCAB = 90°. AC is produced to D.

aminer s

Use B

//
) - C | KA
. . 3
Given that sin ZBCD = g R
1
(a) show that BC = 83 cm,
Answer (a)
(b) calculate the exact length of AC,

Answer(b) s« cocssniiss

(¢) calculate cos ZBCD . giving your answer as a fraction.

Answer (c)

(1]

5  The length of each edge of a cube 1s increased by 50%.

Calculate the percentage increase in its volume.

AIEEY e o 5 5 ssumn s 8 54 swsas % (2]

For
Examine

Use



ro 6  (a) The line graph below shows the profits that a company has made over a few years.

miner s

Use

Profits (in
thousands)

5

Explain one way in which the graph 1s misleading.

(b) On the axes below. sketch the graph of y = 3( 2%)

Profits (in thousands)
450 - . — -
400 -
350 - —
250 + ——
o - R [
2005 2006 2007 2008 2015
Year
AFISWEF  ooeeeeeeeeeeeeseseeeesesstasssssssbasaassasans s ess e e e e s e n et e s e s e e s e ES e Se eSS s e
............................................................................................................................................ (2]
y
{L
1 + .
0 i > (1]
1 X
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For ] Loch Ness is a large, deep, freshwater lake in the Scottish Highlands. For
il (a) Its deepest point is 230 000 cm. Express 230 000 in standard form. e
Answer (a) ............................ (1]

(b) Loch Ness has a volume of 7.5 km®. Convert 7.5 km® to cm’. EXPressing your answer in
standard form.

Answer (D) ... cm? [1]

(c) Brenda Sherratt was the first person to swim 36.2 km along the length of Loch Ness at an
average speed of 1.15 km/h in July 1966. Calculate the number of hours and minutes she
took, correct to the nearest minute.

Answer (c) ...... hours ...... minutes [1]
8 The volume, ¥ cm?, of an object is directly proportional to the cube of its diameter, d cm.
Given that V=325 whend = 5,
(a)  find a formula connecting ¥ and d,
AISHEP (@) sanvsinicssissssnnnsss e (2]

(b)  calculate the diameter of the object when it has a volume of 89 cm?®.

ANEWER (D) = o:.i00ssnsmmoms o cm [ 1]
(¢)  write down a possible shape of the object, giving a reason for your answer.

Answer(c) ... e




For  § The diagram shows a sketch of a straight line passing through the points 4 (2, —5). B on the

miner s . >
Use y-ax1s and C on the x-axis. y
.

=V

A(2,-5)

(a)  Find the equation of the hine.

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

(b)  Find the coordinates of C.

Answer (b) C (ccoooooiny ciiieennn. )[1]

10  Each term in a sequence is found by multiplying the same constant to the previous term.

ps 12, q. 48, 7,

(a) Write down 2 possible values of g.

Answer (a) g = ......... OF ...scoess [1]
(b) Write down the ratio P .
r
Answer (B) ...ce: o sonmme s s svmosseres (1]
(¢) Explain why 386 is not a term in this sequence. ik
ABSWEY [C) weee o cnmammemmisis #5555 8 3 wass 553 553 8 3193 srworsons o s wswsnce o o » mwwmiminborch §§ 3 SR04 § 30 SRR S0 ariamss
............................................................................................................ 1]
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ro 11 The marks obtained by a class of students 1n a test are represented by the For

annner s

Use box-and-whisker plot below. Framne

Use

Marks t

(a) Find the interquartile range of the marks.

ANSWET (@) < i xss s s srosine s 6 vamann (1]
(b) Their marks were arranged in ascending order.

Only 1 student scored 13 marks, and this student was the 15" student in the arranged list.
Calculate the number of students in the class.

Answer (b) .................... [1]

12 Alvin wants to change 300 Singapore Dollars (S$) to Thai Baht (THB).
The exchange rate 1s S$1 = 24.95 THB.

For $$300, the money changer gives Alvin the maximum number of 1000 THB notes that can be
bought and returns Alvin the change in S$. correct to the nearest 10 cents.

Calculate the amount of THB and S$ that Alvin will receive.

Answer ... . LHB aBd 5§98 . . cosssmmmnee (3]




ro- 13 The cash price of a television set is $1 260.

i The hire-purchase scheme requires the buyer to pay a deposit of 20% of the cash price plus 18
equal monthly instalments of $59.36.

Calculate the interest rate per annum of the hire-purchase scheme.

Answer

14  Some students were surveyed and asked to write down their favourite subject.
The results were presented in the pie chart below.

/

126

Science  /

(a) Calculate the ratio of the number of students who chose Mathematics to the number of
students who chose English.

ARSWEr (@) .. suuumsssos T saemmmmmanns [2]
(b) Calculate the smallest possible number of students who were surveyed.
ks
Answer (b) ... [2]
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10

Foo 15 lvaninvested some money 1n a savings account for 2 vears.

aminer s

Use The rate of compound interest was fixed at 10% per annum compounded half-yearly.
At the end of the 2 years there was $9724.05 in his account.

How much did Ivan mvest in the account?

ABEWEF 3 . ; vmmnn e 508852085805 €6 e (2]

16 0OAB s a trangle.

2
D 1s the point on BA such that BD = 5 BA.

—_—> -

OA =aand OB =b.

—

(a) Find AD interms of a and b.

Answer (a) ..... R R ETETITERIEN [1]

(b) E 1s the point on OA such that SOE =2FA.
Using vectors, determine if £D i1s parallel to OB.

Answer (b)

[2]
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For 17 &= {positive integers x: 2x < 22} For

miner's Examine

Use A = {factors of 60} Use
B = {prime numbers |

(a) Draw a Venn diagram to illustrate the information.

Answer (a)

(2]
(b) List the elements contained in the set A N B’
HAnsWer (B . ..ovov . . convimmmsmimsmse ¢ 5 W (1]
18  Simphfy
| 1
(a G,
) x =1 x-1
Answer (@) ...........ooiiiiiii (3]
(b) 3/x 7yt + 2x"y™", Jeaving your answer in positive index.
144
Answer (b) ... [2]
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roo 19 (a) Chris travels from Town 4 to Town B at a constant speed of » kmv/h. For

amrmer & e ” - . . Examine

Lice (i) Convert u km/h into m/s, leaving your answer in terms of u. Use
ANEWEF [1)vocvessrsisnssss s s s /s (1]

(ii) Steven sets off from Town B for Town 4 at the same time as Chris at v km/h. Given
that the distance between the two towns is 250 km, express, in terms of # and v, the
distance from Town 4 where they will meet.

Answer (ii)......... §EE Rk § R km [2]

(b) The diagram shows the speed-time graph for a car journey between two points.

N

i

Speed

(m/s)

Liarers wuwie wie wiese wie

W

4 14 16
Time (seconds)

Calculate the average speed of the journey.

ARS8 () sesesonmonse  « swssn 1 e m's [2]
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For 20 Most stop signs around the world are in the shapes of regular octagons. Some of these stop signs el

miner’s s _ . 4 Examine
Use have diameters of 750 mm. 1.e. AB = 750 mm., as shown in the figure below. Use
t
(a) Calculate the area of the stop sign, leaving your answer in square centimetres.
Answer (@)..................... cm? [2]
(b) Calculate the Jength of one side of the stop sign, Jeaving your answer in centimetres.
41
Answer (b)..................... cm [2]
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For 21 A bag contains 4 balls. numbered 1. 2. 3 and 4.

aminer s

Use Two balls are taken from the bag at random. one after the other, without replacement.

(a) Draw a possibility diagram to represent the outcomes.

Answer (a)

(b) Find, in its simplest form, the probability that
(i)  the product of the two numbers is a square number.

Answer (b)(i).............ociii..

(if)  one number is odd and another number is even.

Answer (B)(ii)......coeevreniiiiaiiiinns

(iii)  the sum of the numbers is more than 5.

Arswer{BJHL)....... . s vone s urssromms

(2]

For
Examine
Lse
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o 22 (a) (i) Express 594 as aproduct of its pnme factors. ol

niner s
b S Use

594 .
(i) Find the smallest positive integer k such that 1/7 is a perfect cube.

(b) Megan is playing with 594 cubes. Megan uses all 594 cubes to make a cuboid. Each of
the sides of the cuboid is made up of more than 3 cubes.

Find the number of cubes on each side of the cuboid.

Answer (b) ......... EODES DY vos o e cubes by......... cubes [1]

(¢) Each cube has a volume of 2 c¢m’. Calculate the maximum number of cubes that

Megan can fit into a box of dimensions 8 cm by 10 cm by 10 cm.

AREWBILE] «wvonm ¢ w0 w irmsicsmsmmmesmns s o [2}

i’y
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Fo 23 The diagram shows an equilateral triangle of lengths (4y + x + 1) cm, (10y - 3) cm and For
s (12x — 2y) em. sy
B

A T
12x - 2y c

By solving for x and y, calculate the area of the triangle.

AASWEF st 4 womsrimeing 06 5553 ¢ £ msies cm” [5)
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ro 24 (a) Construct triangle ABC where BC = 8 cm and AC =10 cm.

miner S

Use AR has already been drawn. [1]

Answer (a), (b), (c) and (d).

A
f
B
(b) Construct the perpendicular bisector of 4B. [1]
(¢) Constructor the bisector of angle ABC. (1]

(d) Mark clearly a possible point which is inside the triangle, equidistant from BC and
BA. and is nearer to A than B.

Label this point P. (1]

~ End of Paper ~

For
Examine
Use



For - Answer Key For
e —5 0 Frowne
] (@ -07,3-— ,-—,-06
) V27 30
2 (a) 0.4653 (b) 047
3 504
4
4 (a) Show (b) 6g (c) -
3 5
5 237.5%

6 (a) Either one of the misleading feature + effect

Misleading Feature Effect
Inconsistent scale on horizontal axis Exaggerates the differences between the years
Not all years are shown | Profits could be very low from 2009 to 2014
Unequal spacing of years Misrepresents the trend
Vertical axis does not start from 0 Rate of gain in profits appear steeper
6 (b) T Y
3.
1 -
1 »
0 ]‘ ¥
7 (a) 23x10° (b) 7.5%10" (c) 31 hours 29 minutes
8 (a) V=0264d" (b) 7.00 cm
8 (c) Hemisphere. Volume of hemisphere when d = 51s 32.7 cm’ =~ 32.5 em’.
3 . 4
9 (@) y=-la-2 b)) (- . 0)
2 J
1
10 (a) 24o0r-24 (by —

16

10 (c) Thenext few terms in the sequence are 96. 192, 384, 768, hence 386 is not a term in the

Sequence
11 (a) 5.5 (b) 29
12 7000 THB and $$19.40
13 4%
14 (a) 25:14 (b) 60

15 $8000
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For . 5 5 ) —> 5 —> ) Vfar
miners 16 (a) ;b -5 a (b) Since ED = = OB . ED is parallel to OB. Framine
17 (@) [ 17(b) 11,4,6,10]
) A B
8
9
t
- X yb
18 _ b)
(a) (x+1)(x-1) 0 4x°
5 250
19 @@ — (a)(ii) 2 (b)  15.5m/s
18 u+v
20 (a) 3980 cm? (b) 28.7 cm
21 (a) ] 2 3 4
1 2,1 13, DH |41
2 1,2) (3,2) |1(4,2)
3 (1,3) 12,3 (4,3)
4 1,49 (2,9 [1G,9
21 )i (b)) = (b)) +
' 6 3 3
22 (a)i) 2x3'x11 (a)(ii) 484 (b) 6by9byll (c) 294
23 8.77 cm?
24  Construction
50

[Turn over
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Mathematical Formulae

Compound Interest

Total amount = P(1 + L)”
100

Mensuration

Curved surface area of a cone = m/

Surface area of a sphere = 4w’

1
Volume of a cone = B mr’h
4
Volume of a sphere = 5 mr

. 1 .
Area of triangle ABC = 3 absinC
Arc length = r@, where is in radians
Sector arca = éf@ , where 1s 1n radians

Trigonometry

a b &

sind smB  sinC

a’ =b+c¢? = 2bccos A

Statistics
Mean = é?
Standard Deviation = lsz_ - (;i)
Vs \ZS
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Answer all the questions.

(a) Solve the inequality 3x+10< % (2x+25) . (2]
. 3 2
(b) Giventhat R=—-—-—,
1S
(i) find R when7=-5ands=3, [1]
(ii) express s in terms of R and ¢. [2]
Z p—
(¢) Simplify M : 2]
Sp*+8p-21
(d) Solve the equation y+2 = — . [3]
4 y-2
In the diagram, BC is parallel to DF, DFF= 6 cm, GE=8 cm and F'G = 4 cm.
(a) Prove that triangles BEG and DEF are similar. [2]
(b) Hence calculate the length of BG. (2]
(¢) If AC=4FC, find the length of BC. [2]
(d) If the area of ADF is 20 cm?, find the area of BDFG. (2]

52
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(b)

4

Part of the utilities bill for the month of July of a household 1s shown below.
Water Services by Public Utilities Board
Usage Rate Amount ($)
Water 47CuM | §1.1700 5.50
Waterborne Fee 47CuM | §0.2803
Water Conservation Tax 30%
Goods & Services Tax (GST) 7% '
Water Conservation Tax is imposed as a percentage of the total water consumption to
reinforce the message that water 1s precious.
(i) Find the Water Conservation Tax for this bill. (1]
(ii) Calculate the total charges for water usage for this household, including GST.  [2]
(iii) The value in part (ii) is 12 % of the entire utilities bill. Find the total charges for the
month of July. [2]
A supermarket has three check-out counters manned by Abby, Brian and Chloe. The
following table shows the number of notes of denomination $2, $10 and $50 in their cash
registers at the end of a business day.
Abby ~~]2 ]O 1 25
Brian 20 15 30
Chloe 18 8 24
12 10 25 2
(i) Giventhat P=|20 15 30| and O =|10 |, evaluate PQ and explain what the
18 8 24 50
elements in this matnx product represent. (2]
The three cashiers started the day with $150, $100 and $180 in their cash registers
respectively.

(ii) Write down a (3 x 1) matrix S to represent these amounts. [1]
(iif) Write down another matrix 7 such that a matrix operation involving P, 0. Sand T

will give the total sales of the supermarket for the day. Hence find this amount.  [2]
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A factory producing bottled drinks mixes two different juices. Y and Y. by piping in the
required amounts using taps of two sizes, small and large, and the mixture is stored in a tank
of capacity 2 m*.

The small tap dispenses X at the rate of x m® per minute while the large tap dispenses Y at the

rate of y m~ per minute.

The tank 1s filled completely in 313 minutes when the taps are turned on together.

(a) Show that y = %-x , (2]

(b) When used alone, the small tap will take 4 minutes longer than the large tap to fill the
tank. Form an equation in x and show that it reduces to 10x? -16x+3=0. [3]

(¢) Solve the equation 10x* —16x+3 =0, giving your answers correct to 3 significant
figures. [3]

(d) Calculate, to the nearest minute, the time taken by the large tap to fill the tank. (2]

53
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(98]

2) —
(a) The position vector of point 4 is (SJ and AB :( : j

(i) Find the coordinates of B.

(iii) Given that CD is parallel to BA ,and CD :[

k
6] . find the value of k.

(b) In the diagram, PR = 3PY, X is the mi{ipoint of PZ and 7 is the midpoint of OR.

OZ =a and PY =b.
- P

Y

0 a 4

(i) Express n terms of a and/or b, as simply as possible
(a) PZ
(b) XZ
() OX

area of APOX

(ii) Find the value of i
area of APOR
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A mushroom shape table lamp consists of a solid base in the shape of a frustum of height
25 cm, and the lampshade is a hemispherical shell with external radius 15 ¢cm. The base of
the frustum is a square of side 25 cm.

The parts of the lamp and its cross-section are shown below.

f
0.5cm ycm
0 25 cm
v
25 cm i
(a) (i) Show thaty=9.375. [1]
(if) Calculate the volume of the base. 2]

(b) The lampshade is made of glass of thickness 0.5 cm. Calculate the volume of glass used
to make one such lampshade. [3]
(c) If a protective layer is applied on the entire lampshade, find the total area which needs to

be painted. (3]
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8

(a) Inthe diagram. 4. B, C and D are points on the circumference of the circle centre O.
ABE and DCE are straight lines and S7 is a tangent to the circle at 4.
ST 1s parallel to DE, ZCEB = 36° and £ZDAB = §3°.

S
(i) Calculate
(a) angle OAB, [1]
(b) angle ABC, [2]
(¢) angle AOD. [2]
(ii) Show that ACD 1s an 1sosceles triangle. [1]

(b) The diagram shows a piece of cardboard used to make a daisy for a carmival float. Eight
such pieces are used to make one daisy. Each petal is made up of two sectors, ADF and

GEC and six tnangles.
The radii of the two sectors are 20 cm. AB = CB = 85 cm and ZDBE = 0.376 radians.

B

(i) Calculate ZADB. giving your answer in radians, correct to 2 decimal places. (2]

(i) Find the area of one sector. (4]




9

P, O. R and S are four corers of a plot of land gazetted for development into a
neighbourhood park.

PO=52m.0S=75m, RS=40m and ZORS = 54°.

P is due south of O and the bearing of S from O is 108°.

N
A
R
o5 \/
=N
0 40 m
75m
52m
S
P
(a) Find the distance PS. (2]
(b) Find the bearing of O from R. (3]
(¢) Calculate the area of PORS. (2]

A flag pole is erected at O and the angle of elevation of the top of this flag pole from P 1s 13°.
(d) Calculate the height of the flag pole. [2]

55
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(a)

(b)

10

The lifespan, measured to the nearest hour, of a brand of batteries. Power Max. are given

n the table below.

Number of hours 35-39 40 - 44 45 - 49 50 - 54 55-59 |

Number of batteries 5 10 50 20 3

(i) Calculate the
(a) mean. [1]
(b) standard deviation. [2]
(i1) Another brand, Durable, has a mean lifespan of p hours and a standard deviation of
g hours. If p 1s larger than your answer to (i) (;l) and g 1s smaller than your answer to
(i) (b), decide which brand of batteries you prefer and explain your choice. [2]
On any day, Alice may go to work by bus, MRT or taxi.

The probability that she takes the bus is % .
.3
The probability that she takes the MRT 1s ri
(i) Find the probability that she goes to work by taxi. 1

If she takes the bus, the probability that she will be late for work is é— .

: : o]
If she takes the MRT. the probability that she will be late 1s ve
She will not be late if she takes a taxi. Find the probability that
(ii) Alice will be late for work on any given day, (2]

(iii) Alice will not be late for two of three consecutive days. (2]
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Answer the whole of this question on a single sheet of graph paper.

A group of research scientists brought 320 pelicans to an island. The number of pelicans, y,

was counted at intervals and recorded in the table below.

| x(years) | 0 | 05 15] 2 | 250354555} 6 | 7
|
|

LY 320 | 266 | 264 n 351 | 469 | 556 | 554 | 500 | 250
(a) Using a scale of 2 cm to represent 1 year on the x —axis and 2 cm to represent 50
animals on the y-axis for 1(}0 <y < 600, plot the values given and join them with a
smooth curve. [3]
(b) Use your curve to estimate '
(i) the value of n, (1]
(ii) the maximum number of pelicans on the island within these 7 years. [1]
(¢) Give a possible reason why the number of pelicans decreased at the beginning. 1]
(d) The scientists also brought 100 penguins to the same island, and noticed that the number

()

of penguins increased at a steady rate of 90 per year.

(i) Write down an equation connecting the number of penguins, y, and the number of
years, X. (1]

(if) On the same axes, draw the graph of the equation found in (d) (i). (1]

(iif) Find the value of x when the number of pelicans is equal to the number of penguins.

(1]
Estimate the value of x at the instant of time when the rate of increase of number of
pelicans is equal to the rate of increase of the number of penguins, showing clearly how

you obtain your answer. [2]

~~ End of Paper ~ ~

5C
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4E/5N Prelim 2015 Math Paper 2 Ans Kev

1

[S]

Lo . 21 4(p-3)
(<4 2— o
(@ x< m W 2 ) v=—= @ Sp7

(d yv=6 or y=-6

(a) LBEG = ZDEF (common angle)
ZGBE = ZFDE (corresponding angles. BC 7 DF)
Hence BEG and DEF are similar (AA)

(b) BG=4cm (¢) BC=8cm (d) 11% cm?

(@) () $1.65 Gi)  $9.06(2dp) Gi)  $75.50 (2 d.p)
1374 150

) (i) |1690 Gi)  S=[100 [Gii) T=(1 1 1), T(PO-S5)=(3950)
1316 180

The elements represent the
total amount of money in each
of the cash registers at the

end of the day.

(a) (b) - (¢) 1.38 or 0.217 (3 s.f)
(d) x=1.38 1s rejected
Time taken by large tap = 5 minutes (nearest minute)

I

(a) (i) 5 units (i)  Bis(-1.9) (i) n=-3.4, k=-102
(b) () (@) PZ=3b-a (b) E=%(3b—a) (c) Q—X=%(3a—3b)

(i) area of APOX 1

area of APOR 4

(a) () - (i) 7890 cm® (3 s.1) (b) 684 cm’ (3 s.f) (c) 2780 cm? (3
s.f)
(a) (i) (a) 54° (b) 119° (c) 122° (ii)
(b) (1) 1.34radians (2d.p) (ii) 503 cm? (3 s.1)
(a) 76.9m (3 s.f) (b)  262.4° (¢)  3330m? (d  12.0m@3s.f)

(a) (1) (a) 47.3 hours (3 s.f) (b) 4.18 hours
(i) Durable because the average lifespan is Jonger since it’s mean 1s larger, and lifespan
1s also more consistent because the standard deviation is smaller.
]23?_ !

N s 3
"0 % W oo 2
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¢ (b) (i) 30010 (i) 570+ 10 (c) Pelicans were getting used to a new environment
(d) (i) y=100+90x (i) x = 5.2 0.1

(e) Either2+0.Jor4+0.2



4E/SN Prelim 2015 Math Paper 2

-
1 (a) 3x+]0§§(21+25
9x+30<4x+50 [MT1]
5x <20
x<4 [A1]
3 2t

(b) Giventhat R=—-—,
! S

(i) find R whenr=-5and s = 3,
2(-5)
r=3 _2(5)
-5 3

11
=2— BI
s (B1]

(ii) express s in terms of R and 1.

Rts =35 - 21
3s— Rts = 21* M1]
s(3-Rt)=2¢
21
§s= Al
3-Rt [A1]
4p’-36
(c) - o —
Sp’+8p—-21
:4(p—3)(p+3) (M1]
(5p=7)(p+3)
4(p-3
= L:) [A1]
dp—1/
(d) V+2 __ &
4 y=2
y -4=32 (M1]
y? =36 [M1]
y=6 or y=-6 [A1 for both correct answers]
2 (a) ZBEG = ZDEF (common angle) -
ZGBE = ZFDE (corresponding angles, BC 7 DF) [M1]
Hence BEG and DEF are similar (AA) [A1] 59
BG 8
b) —=— M1
(b) = 10 [M1]

BG =4cm [Al]



BC 4
g 2. 0 M1
(c) : o3 [M1]
BC=8cm [AT]
(d) Area of ADF = area of DEF
Area of BEG = g (area of DEF) [(M1]
5

Area of BDFG = §x 20

111 cm?
9

A

(a) (i) Find the Water Conservation Tax for this bill.

3
Water Conservation Tax = — x$5.50
100

=$1.65 [B1]
(i1) Calculate the total charges for water usage for this household, including GST.
Total = $ (5.50 + 4.7 x 0.2803 + 1.65) x 1.07 [M1]
=$9.06 (2d.p) [A1]

(111) The value in part (iii) 1s 12% of the entire utilities bill. Find the total charges for the

month of July.

Total charges for July = $9.0601 x %) [M1]

= $75.50 (2 d.p) [A1]

12 10 25 (2
(b) () PO={20 15 3010
18 8 24JL50
1374
=11690 [B1]
1316

The elements represent the total amount of money 1n each of the cash registers at the

end of the day. [B1]



150
(i) S=|100
180
Gy T=(1 1 1)
1374) (150
T(PO-S)=(1 1 1)[|1690 |—| 100
1316 (180

=(3950)

(M1]

[AT]

4

(¢) x=

(a) Express y in terms of x.

2
x+y=— M1
Fe2 (M1]

W —

Il

W

Hence y:—z——x [A1]

2

by 2=244 [M1]
X

y
2y=2x+4xy

2(2—3(): 2x+4x(§—xj
5 5

6-10x =10x +12x-20x’ [M1]

20x? -32x+6=0 (A1)

10x> —16x+3=0

~(-16)+ \/(—]6)2 ~4(10)(3)

2(10)

:]6i~x/]36_

20
=1.38300r 0.21690

=138 or 0217 (3s.0)

(d) x=1.381s rejected

2
0.6 0.21690

=5.22

Time taken by large tap =

(M1]

[A]. Al]

= S mnutes (nearest minute)

1] 5]

(2]



(a) ()

|
i
|

AB|

I
Ot
,j
|
(%)
S
o
ds
o
o]

= 5 units
i) OB 2 —31
= +
o 5 4
Bis (-1,9)
CD = nBA

“{A3

n=-34
k=-10.2

(b) In the diagram, PR = 3PY, X is the midpoint of PZ and Z is the midpoint of OR.

Q—Z=aandﬁ =b.

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

[B1]

[M1]

[B1]

[M1]

(A1)

(a) PZ =3b-a (B1]
(b) ?\72:%(31)-3) [B1]
© OF =a-(3b-a) [M1]

:%(33—310) [B1]

(i) Find the value of %ﬁ%.

POX = } ( POZ)
-1 Lpor) [M1]
2 2
area of APOX _ 1 (A1]

area of APQR 4

N

(2]
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A mushroom shape table lamp consists of a solid base in the shape of a frustum of height

25 cm. and the lampshade is a hemispherical shell with external radius 15 cm. The base of the
frustum is a square of side 25 cm.

The parts of the lamp and 1ts cross-section are shown below.

g
/

< > A
ycm
' 25c¢cm
A

25 cm
(a) (i) Show thaty=9.375. [1]
15
L [M1]
25 40
y=9.375
(i1) Calculate the volume of the base. (2]
Volume of base = % (25) (25+15)- % (9.375)' (15) [M1]
= 7893.88
= 7890 cm? (3 s.f) [A1]
(b) The lampshade is made of glass of thickness 0.5 cm. Calculate the volume of glass used
to make one such lampshade. (3]
2 3
Volume of glass = 57r(]5)" —%71(15—0.5)3 [M1, M1]
= 683.558

=684 cm’ (3 s.f)

(¢) If a protective layer is applied on the entire lampshade, find the total area which needs to
be painted. (3]
Total arca= 27 (15) + 27 (14.5) +2(15) -7 (14.5)  [M1,M1]  é°©

=2781.09
= 2780 cm” (3 s.1) (A1)
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7

(a) Inthe diagram. A, B, C and D are points on the circumference of the circle centre O.
ABE and DCE are straight lines and S7 1s a tangent to the circle at A.
ST is parallel to DE, ZCEB = 36° and ZDAB = 83°.

(i) Calculate
(a) angle OAB,
ZEAT = 36° (alt angles, DE 7 ST)
ZOAB =90° - 36° (tangent perpendicular to radius)

= 54° [A1]
(b) angle ABC,
ZADE =180° —36° — 83°  (angle sum of A) [M1]
=61°

ZABC =180° - 61° (angles in opposite segments)
=119° (Al]
(¢) angle AOD.
ZOAD = 83° - 54°

=999
ZAOD = 180° — 2(29°) ' [M1]
= ]22% (A1)

(ii) Show that ACD is an isosceles tnangle.
ZACD = 5 (122°) (angle at centre = twice angle at circumference)

=61° [B1]

Hence ACD 1s 1sosceles.

(1]

(1]

(2]

(1]

(b) The diagram shows a piece of cardboard used to make a daisy for a carnival float. Fight

such pieces are used to make one daisy. Each petal is made up of two sectors, ADF and



GEC, and six tnangles.

The radii of the two sectors are 20 cm. AB = CB = 85 c¢m and ZDBE = 0.376 radians.

(i) Calculate ZADB, giving your answer in radians, correct to 2 decimal places. [2]
tan ZADB = 85 [M1]
20
ZADB = 1.3397

= 1.34 radians (2 d.p)

(ii) Find the area of one sector.

£BDE = %(n— 0.376)

Il

1.3828
T
ZADF =27 -13397- © ~ 13828
D
=~ 2.5134
Area of one sector = %(20)2 (2.51 34)

=503 cm? (3 s.f)

[A1]
[4]

[M1]

(M1]

[M1]

(Al]
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P. Q. R and S are four corners of a plot of land gazetted for development into a neighbourhood

park.
PO=52m,0S=75m. RS=40m and ZORS = 54°.
P 1s due south of O and the bearing of S from O 1s 108°.

N
A

f 08° 540
40 m

75m
52 m

(a) Find the distance PS. [2]
PS? =527 + 75" —2(52)(75)cos 72° [M1]
PS=76.932
=76.9 m (3 s.f) [A1]
(b) Find the bearing of O from R. [3]

sin ZROS  sin 54°
40 75

ZROS = 25.561°

[M1]

Bearing of O from R =180° + 108° — 25.561° [M1]
=262.4° [A1]
(¢) Calculate the area of this plot of Jand. (2]

Area of land = (52)(75)sin72°+%(40)(75)sin(]80°—54°—25.56]°) (M1]

1
2
= 3329.7
=3330m° (3 s.0) [A1]
A flag pole is erected at O and the angle of elevation of the top of flag pole from P 1s 13°.

(d) Calculate the height of the rock wall. [2]
h
tan13°= — M1
= [M1]

Height of rock wall = 52 x tan 13°

=12.0m (3 s.1)



(a) (i) Calculate, for these batteries, the

(a) Mean = 4166
88
= 47.3 hours (3 s.f) [B1]
198762 (4166
(b) S.D. = / “—[ ) (M1]
\ 88 88
= 4.18 hours [AT]

(i) Another brand. Durable, has a mean lifespan of p hours and a standard deviation of
: . : f
g hours. If p 1s larger than your answer to (i) (a) and g is smaller than your answer to

(i) (b). decide which brand of batteries you prefer and explain your choice. (2]

Durable because the average lifespan is longer since it’s mean is larger, and lifespan
is also more consistent because the standard deviation is smaller. [B1 for choice, B1 for
explanation]

(b) On any day, Alice may go to work by bus or MRT with probabilities of % and %

respectively. She may also take a taxi to work on some days.

(i) Find the probability that she goes to work by taxi. (1]
P (take taxi) = 1 BRI
5 4
e = L
20

If she takes the bus, the probability that she will be late for work is i .

If she takes the MRT, the probability that she will be late 1s % .

She will not be late if she takes a taxi. Find the probability that

(ii) Alice will be late for work on any given day. [2]
P (late on any day) = l>< 1 + 2 x 11
5 8 4 15
— »3_
40
(i) Alice will be punctual for two of three consecutive days. (2]
37 3 3)
P (punctual for 2 out of 3 days) = (ix ELi x— |x3 (M1]
40 40 40)
12321 62

= Al
64000 [A1)
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Answer the whole of this question on a single sheet of graph paper.

A group of research scientists brought 320 pelicans to an island. The number of pelicans, y, was

counted at intervals and recorded in the table below.

x(years) | 0 | 05| 15| 2 [ 25/35]45]|55]| 6 7

y 320 | 266 | 264 n 351 | 469 | 556 | 554 | 500 | 250

(a) Using a scale of 2 cm to represent 1 year on the x —axis and 2 cm to represent 50
f animals on the y-axis for 100 < y < 600, plot the values given and join them with a smooth
curve. [3]

(b) Use your curve to estimate

(i) the value of n, [1]
(i)) the maximum number of pelicans on the island within these 7 years. (1]
(c) Explain briefly why the number of pelicans decreased at the beginning. (1]

(d) The scientists also brought 100 penguins to the same island, and noticed that the number of
penguins increased at a steady rate of 90 per year.
(i) Write down an equation connecting the number of penguins, y, and the number of
years, x. (1]
(i1) On the same axes, draw the graph of the equation found in (d) (i). [1]
(iii) Find the value of x when the number of pelicans is equal to the number of penguins.
[1]
(e) Estimate when the rate of increase of number of pelicans is equal to the rate of increase of

the number of penguins. [2]

~ ~ End of Paper ~ ~
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Mathematical Formulae

Compound interest

e N

Total amount= P|] + ——
100

Mensuration

Curve surface area of a cone = 1/

Surface area of a sphere = 47/°

|
Volume of a cone = 3 ' h
4
Volume of a sphere = 3 r

1
Area of triangle ABC = > ab sin C
Arc length = rf. where 6 is in radians

I L .
Sector Area = 5 6. where 0 is in radians

Trigonomen~

a b c

smA sinB  sinC

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

Statistics

Mean Zv
PR

!

Standard deviation = /227 (%i;]
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1

LI

Answer all the questions.

Write the following in order of size, smallest first.

2 o)
0.55% 0.21 54—? 0.671

L (SR —— | |

(2)
(b}

The diameter of a spherical atom is 125 picometres.
Express the diameter in metres, giving your answer in standard form.
Find the volume in cm’ of one billion such atoms. Give your answer in standard

form correct to 1 significant figure.

AREWEE () o e v iiiiimmmes s smaseniee m (1]
(B) oo em’ [2]
The sine of an angle 1s 0.821.
Give two possible values for the angle.
Answer ... OF . . s comemmasiwss s b5 (2]
|Turn over
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Simplify the following, leaving your answer in positive index.

(@ o
a2
(2)

(b) Ja
(—20)S x3a"

ANSWEP (@) .cvvinvviivvnsnmmmmmnnonnson [1]
(D) oo M
Express . +— =3 as a single fraction in its simplest form.
2-1 1"=-T1+10
ANSWer ..o [3]

|Turn over
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6

: L X— x-15
Solve the mequahtyA 3]2 <X 6]

ANSWEF ... 2]

A man wants to invest $100 000 in an investment scheme for a period of 2 years.
Bank A offers a compound interest of 5% per annum, compounded yearly.
Bank B offers a compound interest of 4.9% per annum. compounded monthly.

Showing your working clearly, indicate the bank that he should invest his money

m.

ANSWEr <o (3]
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10

Two bottles are geometrically similar. The smaller bottle has a capacity of 1 litre
and the larger bottle has a capacity of 9 litres. Calculate the height of the smaller

bottle as a percentage of the height of the larger bottle.

Answer ...l % [2]

Three interior angles of an n-sided polygon are 160°, 164 and 168". The size of

each of the remaining exterior angles is 13°. Find the value of .

Answer m= ............................ 2]

The mtensity /1, of a given light source 1s inversely proportional to the square of
distance, d. For a given distance of 4 cm, the intensity is 120 umits. Find the new

value of / when d 1s halved.

Answer ... ... |2]
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(a) Express x> - 6x—10in the form of (x-a)’ +b.

Answer (a)

(b) Sketch the graph of y=x"-6x-10.

v

(2]

For
Examiner’s

Use

66
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13

Written as the product of prime factors, 3500 = 2° x 5’ x 7.

(a) Express 720 as a product of 1ts prime factors.
(b) Hence. write down
(i) the largest integer which 1s a factor of both 3500 and 720.
(ii) the smallest positive integer k for which 720k is a multiple of 3500.

Answer (a) ... M
(BIL) s cismsis e v e eonnmmnmmmmmsensins (1]
(B)I1) oo 1
Factorise completely
(a) 2.\,2 "J,
16
(by ab—a-b+1.
Answer (a) ...........................[1]
(b) oo (1]

|Turn over
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15

E={integersx: 1=x=<12
A = {even numbers}
B = {multiples of 4} .

(a) Draw a Venn Diagram to illustrate this information.
(b) List the elements contained in the set (AMNB )'.
Answer (a) (2]
(b) oo 1]
(a) (i)  The nth term of a sequence is given by (2n — ]):. Write down the first 4
terms.
(i)  Explain clearlv why all the terms in the sequence can never be even.
(b) The first four terms of another sequence are 25, 49, 81, 121......

By comparing this sequence with your answer in (ai), write down the nth term.

Answer (a)(i) ... {1]

(B1): « oo miemiminsnsmmsnin msmsarmcn s sasmsmcs snsn 525 o 0 6 mom w0 5 5 5555 55 5 6 SRR SHGHTM S TS SRRSO § HRSBER
................................................................................................ (1]
(b) oo [1]
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17

10

The gradient of the line joining A(8, p) and B(—2.7) is 4. Find
(a) the equation of the hne AB.
(b) the length of 45.

¢
ATEWEF (@) sssmmmesensasssss s sassammss 2]
(B) o [1]
Given that the area of tnangle OAB 1s 6 cmz, find
(a) 0 inradians,
(b) the area of the shaded region.
(¢) the perimeter of the major sector ABC.
ANSWEF (@) wonvsmnmmmmmsvsess radians [2]
(b) o cm” [1]

For
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| For
Examiner s
Use
e F=D — 9.
AB= and DC=— AB.
6 3
(a)  Express CD as a column vector.
(b) Given that A4 is the point (1, —3), find the coordinates of B.
(c) What is the special name given 10 the guadrilateral ABCD?
Answer (@) ............ccovieiieeeee (1]
(51 3 PO—— | |
(€)oo 1]
A group of students sat for their Preliminary Examination Maths paper and their
results are represented in the box-and-whisker plot.
0 10 20 30 40 50 60 70 80 90 100
(a) Find the median of the results.
(b) Find the interquartile range of the results.
Answer (a) ... ..o 1]
', S —— |, {
- |Turn over

68
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20 The matrices below shows the number of tour packages to Hong Kong, Korea and

Tatwan sold in May and June.
May June
Hongkong {17 15
Korea 32 36
Tawan | |11 13,

The price of the Hong Kong. Korea and Taiwan package is $690, $1500 and $1200

respectively.
17 15

(a) I M =(6%0 1500 1200 32 36|, evaluate M.
11 13

(b) Explam what the elements of M represent.

(c) Evaluate EM[]) and explain what the answer represents.
1

AVSWOY: (@), . 250005 5 s smmmaeemsnanss, |3 )

|Turn over
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21 In the diagram, ABCD is a square and DEFG is a rectangle. EAB is a straight line.
D c
!
G
E A B
F
(a) Show that angle ADE = angle CDG
(b) Prove that triangle ADE is congruent to triangle CDG.
Answer
(a) (2]
(b) (2]
[Turn over
¢ |
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22 ABC is a right-angled triangle in which 4B = 24 ¢cm and BC = 25 cm. AC is

produced to P and AB 1s produced to Q.

Q B

P

(a) Given that C is the midpoint of AP and the area of A APQ is 3 times the
area of A ACB, find the length of 40.

(b) Express, as a fraction, the value of
(i) tan 2APQ,
(ii) cos £BCP.

Answer (a) .............................[2]
(B)(1)eeeeiieeiiiiiieeeee 1]
(1) .1

|Turn Over
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24

(a)

(b)

Jenny is playing with 715 one-centimetre cubes.

She uses all 715 cubes to make a cuboid. All of the sides of the cuboid are longer
than 1 cm. Find the dimensions of the cuboid.

Jenny makes the largest cube possible using some of the 715 cubes.
How many cubes does she have left over?

A bag initially contains 6 blue balls, x green balls and y red balls. The probability
of drawing a blue ball 1s % .1f 3 more green balls are added into the bag and 1 red
ball is removed from the bag, the possibility of drawing a red ball from the bag is

]Z. Find the value of y.

ANISWET .. vomvmivmmnns mmiiismmsinssssassass 13 )

?, O ~ |Turn over |
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25 The cross section of a bronze medal 1s a trapezium with a circular hole, as

shown. All measurements are in centimetres.

15

The diameter of the circular hole 1s 1c¢m and the uniform thickness of the medal
15 0.5cm.

The mass of 1 cubic centimetre of bronze is 8.4g.
The price of 1 gram of the bronze is $2.45.

Calculate the value of the bronze in the medal, giving your answer to the nearest
cent.

Answer ... 4]

|Turn Over
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The diagram below shows the speed-time graph of a particle over a period of 20
seconds.

Speed (cmfs)

120

50

0 4 11 20
Time (&/s)

(a) Find,
(i) the acceleration of the particle at time 1= 3.
(1) the speed when time 7= 17.

(b) Sketch the distance-time graph for the same journey. 2]

Distance {cm)

&
0 4 o1 20
Time (s)
Answer (@) . .:oom5s 55 prommpnpsesecnes em/s” [1]
(17 ORI « 1. T P

[Turn Over
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(a) Construct triangle XYZ where XZ = 8.5 cm, 2ZYX = 52° and Z is above the line
/Y),.
XY has already been drawn. [1]

Answer for (a), (b) and (c).

X Y
(b) Construct
(1) the perpendicular bisector of the line XY. [1]
(i1) the bisector of angle ZXY [1]

(c) Mark clearly a possible point which 1s inside the triangle. equidistant from XZ and
XY and nearer to Y than to X.

Label this point P. [1]

END OF PAPER
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Answers
1
23 ]
0.21 — 0.671 0.55°
41
2@ [125x10"
®)y [1x10"
3 55.2%0r 124.8°
or 0.963 rad or 2.18 rad
4a) | 4/a°
(b) 1
I
24a?
5 1+5
(1-5)(1-2)
6 x<9
7 Bank A - $110 250; Bank B - $110 274.27; Bank B
8 48.1
9 27
10 480
1(a) | (x-3Y-19 )
12(a) [2'x3°x5
(b)(i) |20
(b)(i1) | 175
13(a) 3 3
—x+1)(=x-1
(4 )(41 )
(b) [(@-1)b-1)
14(b) 141.2.3.5.6.7.9.10.11}
15(a)(i) | 1.9.25.49
(11) (2n - 1) 1s always an odd number. When squared, it will always still remain as an odd
number.
(b) | @n+3)
16(a) | y=4x+15 ) .
(b) | 41.2 umts o




20

17(a) | 2.29 rad
(b |319cm’
(c) 24.0 cm
(3
)
(b) |(-1.3)
(c) trapezium
19(a) | 52
(b) 34
20(a) | (72 930 79950)
(b) The total amount earned from all the tour packages to Hong Kong, Korea and Taiwan
in May and June respectively
(c) (76 440);
The average amount of money earned from all the tour packages to Hong Kong,
Korean and Taiwan in May and June;
22(a) |36 cm
(b)(i) | 18/7
(1) | -7/25
23(a) |[5by 11by13 - - ]
(b) 203
24 6
25 $1350.20
26(a)(3) | 17.5 cnvs’
(11) 40 cm/s
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Mathematical Formulae

Compound Interest

Total amount = P(] + -
100

Mensuration

Curved surface area of a cone= 7r/

Surface area of a sphere = 4 7°

] >
Volume of a cone= —mh

Volume of a sphere = —

W &
Gl

Area of a triangle ABC = %absin C

Arc length = r@, where € is in radians

1, . .
Sector area = Er'é’ , where @ isinradians

Trigonometry

a b <
smA4 smB sinC

a =b"+c¢° —2bc cos A

Statistics

Mean =

S A
>
> A

Standard deviation =

Zf‘(Zf



Answer all the questions.

(a) Simplify¥27m°n’ .
(b) Factorise 99" +9pg” — g— p completely.

(a + b)"7

¢) Simphf - .
() P y2az+2b‘+4ab

(d) (i) Express —5—] + as a single fraction

2
X — l—x

1
(ii) Hence, solve 2 ( 3 + s —)=—.
x—=1 1-x" 3

The figure shows an Olympic Torch comprising a cylinder attached to the base of a
cone.

28 cm .
5cm [
e s
== —L\\ Leom ___ - = -
30 cm \
\
\
\ \
(a) Show that the height of the cone 1s V836 cm. [
(b) Calculate
(i) the volume of the figure, 12]
(i) the surface area of the figure. 3]

(OF)

Tk

(1]
(2]
(2]

(2]

(3]



3 In the diagram. P, O, R and S are points on the circle with centre O. PR intersect
OSatX. £ QRP=64° and £ SPR = 25°.

5 f
\/
L
Q
P
(a) Show that ARXQ is similar to ASXP . [2]
(b) Calculate, stating your reasons clearly,
() £ SXP, [1]
() 2 RPQ, (1]
(i) £ SRP, [1]
(iv)  ~ RPO. [2]
(¢) 1f SX: XQ =1: 3, calculate the area of ARXS if the area of APXQ 1S [2]
72 em’.
(@) Given & = {integersx: 2<x<23},
A = {even numbers},
B = {pnime numbers},
C = {muluplesof 4}.
(i) Draw a Venn diagram to 1llustrate this information. [2]
(i1) List the elements contained in the set (AN C"). (1}
(1)  Wntedownn(Aw B (). (1]



(b) Given that the radius of the circle is 7 cm and 7P = TR = 12 cm, calculate

(i) reflex £ POR in radians, [2]
(i) arc length PQR, [
(ili)  area of the shaded region. (3]

A line L, is parallel to the line Ly: 2y +x—6 =0 and passes through the pomt

A (-2, 5). Find
ve
\
3
o B .
\ L
2
(a) the equation of Ly, 2]
(b) the coordinates of B where the line L, cuts the x-axis. [1]
(¢) the value of k if the coordinates C (k, 1) lies on the line L;, 1

(d) the length of DE where the coordinates D and E are the points where L,
cuts the x and y-axis respectively, (2]

(¢) the area the trapezium bounded by the lines ;. L» and the x and y-axis. (2]

75

w



6

The diagram shows a school labeled as A and three other landmarks B, C and D.
Given that D is due north of B, AD =4 km, BC = 5 km, Z BAD = 60 and
Z CBD = 102° calculate

N
4 f
D
4 km
60 102°
A
B
5 km
C
(a) the bearing of A from D, [1]
(b) distance between B and D, 2]
(¢) distance between C and D, [2]
(d) the bearing of D from C, (3]
(e) the shortest distance from B to CD, (1

(f) A 9-storey HDB flat of height 950 m is located at B and X 1s the highest
point on the flat. Calculate the greatest angle of elevation of X when viewed

from a point on CD. (1]



(a) The position vectors of 4, B, C and D are a= ( "

|
S ?
=
1
N
[
(8}
o
N
(2]
I
? i
5 oo
N o
o
=
a

d= (ﬂ respectively whereby A8 // CD.
e

(i) Find the value of p, [2]

(i)  Hence, find the value of |/T13|. 2]

(b) " In the diagram, X and Y are points on OA and AB respectively such that

XA =30Xand AY = 2YB. Q1s the midpoint of OY.

(0]

It 1s given that 0A =aand OB= b.
Express, as simply as possible, in terms of a and/ or b,

(i) YO, (2]
@) X0, [2)
(i) XB, 1
(iv)  Write down 2 facts about vectors XQ and XB . (2]
(v)  Find the ratio of igg% . [1]



8

The diagram shows a nght-angled tnangular prism. The perpendicular height of the

right-angled triangle 1s 7 cm more than the base and is 1 cm less than the hypotenuse.

(a) Given that the base of the triangle is x cm, write down an expression , in terms of

x, for
(1) the perpendicular height,
(1) the hypotenuse.
(b) Write down an expression for the total surface area of the prism.
(¢) Given that the total surface area is 360 cm”, show that it simphfies to
x?+37x-210=0.
(d) Solve the equationx’ +37x-210=0.

(e) Calculate the volume of the prism.

(1]
(1]
(2]



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

10

The variables x and y are connected by the equation y = x + — —4.

X

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

1.5 2 3 4 5 6 7 8

a 3 23 2.5 3 3.6 | 44 | 5.25

(a)

(b)

(©)

(d)

(e)

Calculate, the value of a correct to 2 decimal places. [1]
Using a scale of 2 cm to represent 1 unit on both axes, plot the points given in
the table and join them with a smooth curve. [3]

Use your graph to find the value of x when the gradient of the curve
10 .

y=x + — —4isequal to zero. (1]
X

(i) On the same axes, draw the graph of the straight line y =1-x. (1]

(ii) Hence, use your graph to estimate the coordinates of the point Q on the
curve where the gradient of the curve is — 1. 1]
By drawing a suitable straight line on the same axes. use your graph to find the

A ] 10
solutions of the equation 3 x +i==750; (3]
X



10 A container contains 3 red marbles and equal number of blue and green marbles.

(a)

Two marbles are drawn without replacement. If the probability of drawing

1
both red marbles is; . calculate

(i) the total number of blue and green marbles in the container. [2]

(i1) the probability of gelting. different coloured marbles. [1]

(b) The following stem and leaf diagram shows the weight (kg) distribution of 16

Bowenians.
STEM | LEAF

4 579

5 1557

6 016789

7 116

Key: 4 |5 means 45 kg

(i) Find the median and the interquartile range of the distribution. [3]
(ii) Find the mean and standard deviation of the weights. [3]

10



11 Three brands of rice are sold at Sheng Yong Supermarket in two Jocations, Bedok and
Buangkok
The following tables show the price of each brand at each location.
The pnces are given in dollars per carton of 5 kg.
Data is given for the months June and July of 2015.
Brand June July
Bedok Buangkok Bedok | Buangkok
Location s
Golden Cockroach 12.30 12.35 Golden Cockroach 12.60 12.75
Loyal Umbrella 13.55 13.50 Loyal Umbrella 13.95 13.80
Crazy Family 14.20 14.55 Crazy Family 1465 | 14.95
1230 1235
The information for June can be represented by the matrix M = | 13.55 13.50

The information for July is represented by a matrnix N.

()
(b)
(©)
(d)
(e)
4

Write down the matnx N.

Calculate N — M.

1420 14.55)

Describe what 1s represented by the elements of (N —M).

Giventhat S= (1 1 1). calculate R = SM.

Describe what is represented by the elements of R.

Write down the matrix T such that the product NT will show the
total cost, in dollars, of buying 10 kg of each brand at two Jocations

m Julv.

Calculate NT.

End of Paper

18

(1]
(1]
(1]
(1]
(1]

(1]




Answer Key

la 3})12"} Tai pP= 7
(3g+1)(3g—-1)g+p) n|943
172 b1 1
—=(a-2b
3( )
di| S5x+2 ni 1 1
—(——a+b
x? -1 3 ( 4 )
n| x=30.40r-0.292 11 1
-—a+b
4
v | 1/3
1) XB=3XQ
2) X, Q, B lies on a straight Iine
2a | h'+8'=30 v[1:2
Thus h = V836 (Shown)
b| 5014 cm’ 8a|(x+7)cm
¢ 2223 cm’ b|(x+8)cm
3a | LPRQ = ZQSP(Angle sin samesegment) ¢ | (x*+37x+150) am™
ZRQS = ZRPS(Angle sin samesegment)
&ZRXQ = ZPXS (vertoppangles)
S ARXQ is similar to APXS(AAA)
bi | 91° e | 300 cm™
i | 65° 9%ala=4.17
i | 26° b | See Graph
v | 39° c|3.16
c|8cm’ di | See Graph
4a e |
=—x+3,x=1.6
” 2
ann | {6.0.14.18.22) 10ai | 4
m |3 1| 16/21
4bi | 4.20 rad bi | Median = 60.5,1Q = 15.5
n|14.6 cm i1 | Mean = 60.5, SD = 9.29
iii | 143 cm’
5 11
a yz—lx+4 a| (12.60 12.75
2 13.95 13.20
14.65 14.95
b1(6,0) b| (030 040
0.40 030
0.45 0.04
clk=6 ¢ | The increase n the price of different
brand of nce over at the 2 locations in
the 2 months
d | (0.4) (40.05 40.40)
e|7em Total price of one carton of 3 rice at

each location in the month of June

12




6a | 222° e | (50.70
55.50
59.20

b |3.54 km

¢ | 6.70 km

a313°

e | 2.58 km

g | 20.2°
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For 7, use either your calculator value or 3.142, unless the question requires the answer in terms
of 7.

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.

For Examiner’s Use only
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Mathematical Formulae

Compound interest

n
Total amount = P(] + LJ
100

Mensuration

Curved surface area of acone= 7/

Surface area of a sphere = 4 7 r*

Volume of a cone = %7( r? h
4 3
Volume of a sphere = 3 Tr

Area of triangle ABC = %a bsinC
Arclength = r @ , where @ is in radians

| o .
Sector area = 3 -6 , where € isinradians

Trigonometry

a b c

sin A sin B smC

a’=b? +¢° —2bccos A

Statistics
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3

Answer all the questions.

1 (a) Express 864 as the product of its prime factors.
Answer (@).....cooovieeiiniiiiiiiiiieane. [1]
(b) Written as a product of its prime factors, 720 =2"x3*x5.
Find the smallest possible integer value of n such 720n is a multiple of 864.
Answer (by n=...... S [2]
2 The pfoton, which is the nucleus of a hydrogen atom, can be pictured as a sphere whose radius

1s 160 nanometres.

(a) Express 160 nanometres in metres, giving your answer in standard form.

Answer (@).............. e . m [1]

(b) How many protons must be p]acéd in a straight line to make a length of 64 cm?
Give your answer in standard form.

ATTRER Tl s o 25 st s 5 53 2 wsmmanions « s prvsens 18 5 [1]
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4

Factorise the following expressions completely.

(@) 24’ +5ab-3b*

ANSWET (@555 5080m005 0 e mmmmmmmnennersssrons [1]
(b)) x’y-4y-12+3x°
ANSWer (D)........oooeieiiii e [3]
(a) Solve the inequ'a]ity_ X+5<3+2x<24-x.
Answer (@)......cccovvveiiiiiivinceneennnnao [2]

(b) Hence, write down all the prime numbers that satisfy the inequality in (a).

MTSWRF LB cnmmsmei i3 srnnmuessnsssionss 3 & v [1]
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5  Anopen 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 (@) 1: . oo [2]

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

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

Answer (b)......c.cooooin... PRSI cm [2]

1
6" 3 ~ 1 . . . - . .
6  Simplify (1300} +(256x“) *, leaving your answer in positive index.

T |32 R ————— [2]
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7 Solve the equation 2x +1= ] .
2% =3 2=3x

Answer x= .............el[3)

8 Itisgiventhat £={x:0<x <15 xisan integer}.

A={x:3<x<9} and B={x:4<x<12, x is a prime number} .

(a) Draw a Venn diagram in the space below to illustrate this information.

Answer (a) , : | ' | [2]

(b) Write down n(A:mB).

Answer (b)........oooooiiiiiii [1]

2015 CHS Prelirn 3 Mathematics Paper 1 [Turn over



7

9 (a) On the axes given, sketch the following graphs, indicating the x and y intercepts
where relevant.

i y=-x i) y=2" (2]

yA yA

(b) Hence explain why the equation 2 +x’ =0 has no solution.

ANSWEE (D). e oo et e

ANSWer .....cooeeiiiiiiiiiiiiii i, [2]
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11 Inthe figure, AB and SP are parallel lines. P lies on the line BC such that BP: PC =1:4 and
R lies on the line 4B such that BR: RA=5:3.

A

B P c
(a) Explain why triangles BCR and PCS are similar.

Answer (a) In triangles BCR and PCS,

......................................................................................................... [1]
(b) Ifthe area of ABCR is 50 cm?, calculate the area of APCS .
Answer (b).......cooiiiiiiiiiiiil, cm’ [2]
(¢) Find aven of APGS , giving your answer as a fraction in the simplest form.
area of AABC
ANSWer (C€).....coooeiviiiiiiiiiii i [1]
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12 In the figure, triangle ACE is a right-angle triangle.
B and D are points on AC and CE respectively such that BC =10.5cm, BE = 20cm and
CD=6.3cm.
The line BE bisects the angle AEC.

E
Find
N
(a) angle BEC,
/
/ 20 5
/ 63 cm
‘ ]
4 B 105em C
SANEIEF ) ouconmmns smesss s v s s °[1]
(b) the length of AE,
ATIWEF (B): « : cocniniinniiiniimmeitnninnne cm [2]
(¢) tanZBDE giving yohr answer as a fraction in the simplvés4t form.
b DL 7 o N — [1]

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over



10

13 Two stores advertise the same LED television set during the Great Singapore Sale.

STORE B

$1500 + 7% GST* - Deposit of $220

plus 12 monthly instalments of $120
- Price includes 7% GST*

*GST : Goods and Services Tax

(a) Whach store sells the television set at a lower price? Justify your answer.

(b) Calculate the amount of GST charged on the television set in Store B.

Answer (b) S [1]

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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14  In the diagram, O is the centre of circle BCD with radius 20 cm and CD is a diameter of the
circle.
A is a point on BC produced such that AD is a tangent to the circle at D.

. 1 . ' .
(a) Given that AB =—, explain why angle BCD = 7 radian .
AD 2 6

Answer (a) (2]

(b) -‘ Calculate the area of the sha’ded region.

Answer (b).........cooiiiiiiii. cm’ [3]

2015 CHS Prelim 3 Mathematics Paper 1 _ [Turn over
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15 The illumination, / units, of a bulb varies inversely as the square of the distance, d metres.
Given that the illumination is 9 units when the distance is 2 m,

(a) express/interms of d,

Answer (@) I=..cccoeinniiininninnnnnn.. [1]

(b) find the percentage change in the illumination of the bulb which is required to reduce the

distance of the bulb to % of its original value.

Answer (o) P % [2]

. 9x+20

16  Express -
x+2 (x+3)(x+2)

as a fraction in its si-mp]est form.

ANSWEF ..o [2]
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17 Han Brothers Travel has tour packages to Australia, South Korea and Japan.

The table below shows the number of people who have signed up for the respective packages
from January to June and from July to December.

Period 1 Period 2
From January to June From July to December
Australia 15 29
South Korea 25 24
Japan 20 31

The information for the number of people who signed up for packages to Australia,
15 29

South Korea and Japan can be represented by the matrix P=| 25 24 |.
20 31

(a) Write down a 1x3 matrix Q such that the matrix multiplication C = QP gives the total
number of people who signed up for the tour packages in period 1 and period 2
respectively.

Hence find C.

Answer (a) Q=........... b v e gmmmmimis o rmmee [1].
C = e s sesmmes a3 55300 [1]
(b) Giventhat R = (;), calculate D = CR.
Answer (b) D= ... (1]
86
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(¢) Describe what is represented by the element(s) of D.

FATETWEF [C) 52505 s 55862 imm .5 mmmmeremmrmocmiscmin = smvmsmre s o sasace mewrsmrarcvesss sy REHEES b & Hom W RIS & B SApS EETE

........................................................................................................ m
18 (a) Express y=4x—x’ inthe form y =a—(x+b)’, where a and b are constants.
Answer (@) Y= ...coooiiiiiiiiiiiiiinnan. [2]
(b) Sketch the graph of y=4x- x*, showing the axes intercepts and coordinates of the
turning point clearly.
Answer (b) - [2)
Y A

v
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19 Point 4 and B have coordinates (1, 3) and (1, 15) respectively.
Point P lies on the line y = 6 + x and is equidistant from 4 and B.

(a) Explain, with working clearly shown, why P is not the mid-point of 4B.

Answer (a) [2]

(b) Find the coordinates of P.

Answer ()P (......... e )[2]

20 The average daily temperature, in degrees Celsius (°C), of City 4 measured in 11 days are
shown below. ' = ' '

295 321 332 30.1 339 32.7 299 33.0 307 336 299
- (a) Find

(i) the median temperature,

Answer (a)i) .- sosorssmuonsns « exvwnse °C [1]
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(ii) the interquartile range.

Answer (a)(11) «oeoveeiiiiiiii . °C [2]

(b) The box-and-whisker diagram shows the average temperature of City B in the same
period.

RO SRS IR f e 2

33.0

270 280 290 300  31.0

A report commented that the average temperature of City B during these 11 days is
generally higher than that of City 4.

Do you agree? Give a reason to support your answer.

Answer (b)

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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21 The diagram below shows the speed-time graph of a car for a journey.

The car decelerates from an initial speed of 14 m/s for the first 14 seconds and remained at rest

for the next 6 seconds. It then accelerates uniformly for the next 4 seconds and
constant speed of 16 m/s thereafter. ‘

AB is an arc of a quadrant.
Speed (m/s)

A
20 8 F F F TR OTUVYTTTYTYTCTTUTTYTTY

.................................................................................
R e e e e o ot i R
’ » ' h ' ' ’ ' ' » ' ' ' ' v '
’ . ’ ' ' ' ' . ' v ' " ’ ' » '
' ’ -y ' ' ' ) ' ' . ' 3 ' ' ' '
IO .........................
' » ' ' ' ' ' . ' ' ' v ' '
' ' ' ' ' ' ’ ' ' ' ' ' ' ' '

' ' '
...................................................................................

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

remained at a

30 32

(a) Find the acceleration at 1 =23 s.

Answer (@) ....c.oooooiiiiiil.

. 22
~(b) Taking 7 tobe —7— , find the total distance travelled for the entire joumey.

ANEWEF (D). - ; nmsmsssmn s 5515
89
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18
(¢)  On the axes provided below, sketch the distance-time graph of the vehicle for the first 24
seconds of the journey, indicating the distances travelled after =14 s, 1 =20 s and

t = 24 s on the vertical axis clearly.

Answer (c) [2]

Distance (m)
N

Vv

0 14 20 24 Time (s)
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19

Magician William randomly draws 2 cards from a stack of 5 cards labelled 5 to 9, one after
another without replacement.

The sum of the numbers on the two cards is obtained.
(a) Complete the possibility diagram in the answer space below.

Answer (a) (2]

6 11

(b) Calculate the probability that the sum obtained is a multiple of 5.

Answer 4(-b) RS e e . [l].

(¢) A third card is chosen at random from the stack without replacement.
Find the probability that the sum of the numbers on the three cards is 24.

Answer (c)

~ 2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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23 In atriangular field ABC, B is due east of 4, C is at a bearing of 025° from 4 and
AC =460 m .

AB has already been drawn.

(a) Usinga scale of 1 cm to represent 50 m, construct the triangular field ABC.

Answer (a) (1]

(b) A statue is located at point QO Which_is equidistant from the pbints B and C and |
equidistant from the lines AC and 4B.

By constructing the appropriate perpendlcu]ar and angle bisectors, mark the point Q and
estimate the actual distance CQ.

Aiiswer (b)Y U0 = vossswnssss ssumes s swonsn oo m [3].

END OF PAPER
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Answer all the questions.

1 (a) Express 864 as the product of its prime factors.

Answer (a) 2°x3’ [1]
(b) Written as a product of its prime factors, 720 = 2" x3% x5.

Find the smallest possible integer value of n such 720n is a multiple of 864.

LCM of 720 and 864 = 2° x 3’ x 5= 4320

4320
n=——=6
720

Answer (b) n= 6 [2]

2 The proton, which is the nucleus of a hydrogen atom, can be pictured as a sphere whose radius is
160 nanometres. C - : .

(a) Express 160-nanometres in metres, giving your qnéwer*in standard form.

Answer (@) 1.6x107m ]

(b) How many protons must be placed in a straight line to make a léngth of 64 cm?
' Give your answer in standard form.

Answer (b) 2x10° [1]

9o



3 Factorise the following expressions completely.
(a) 2a’ +5ab-3b°
Answer (a) (2a-b)(a+3b) [1]
(b) xX’y—-4y-12+3x
X'y —4y~12+43x" = y(x* —4)+3(x* —4)
= (= )(y+3)
=(x+2)(x—-2)(y+3)
Answer (b) (x+2)(x-2)(y+3) [3]
(a) -Solve the inequality x+5<3+2x<24-x.

. X+5<3+2x<28—x

_ o '2 3+2x<24—x
o
TFISIRLL ol Sx<2]
x=>2
x<7

Hence, 2<x<7

- Answer (a) 2<x<7

(b) | Hence, write down all the prime numbers that satisfy the inequa]iiy n (a).

Answer (b) 2,3,5

(2]

(1]




5

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.

18cm? :112.5km’
lem? : 6.25km’

lcm:2.5km

" Jem: 250000¢m
Answer (a) 1 :250 000

(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.

MapX :1em — 2.5km
- 2.4cm — 6km

MapY :1cm — 4km
2. 6km —1.5cm

Answer (b) .1.5cm

(2]

- [2]

I
6 1

. ! . _ _ - :
Simphify (1())(00) +(25_6x") 4 leaving your answer in positive index.

Answer ——

q1



_ ) 2
Solve the equation X 1=

7 .
2x~3 2=3x
2% 1= 1
2x-3 2—=3x
2x+(2x-3) 1
2X==3 2=
dx-=3 1
2%=3 2-3x
(4x-3)(2-3x)=2x-3
-12x* +17x-6=2x-3
12x* -15x+3=0
4x’ =5x+1=0
(4x-1)(x-1)=0
x=l or x=1
4
Answer x= or 1 [3]
8 Itisgiventhat £={x:0<x<15, x isaninteger}.

A={x:3<x$9} and B={x:4$x<]2, xisaprimenumber}.

(a) Draw a Venn diagram in the space below to illustrate this information.

Answer (a)

1,2, 3, 10,12, 13, 14

(b) Write down n (A' A B) .

Answer (b)

2]

(1]




9 (a) On the axes given, sketch the following graphs, indicating the x and y intercepts
where relevant.

@ y=-x (i) y=2 (2]

)’* YA

(b) Hence explain why the equation 2"+ x> =0 has no solution.
Answer (b) 2"+ x* =0 has no solution since the graphs of y =2" and y=-x" do not

intersect. : . [1]

2.

Lot 3.3
10 Simplify 224 2. 4
A 2r* . 5p7 10pr
3pq3 x gr’ . 2q9° 3pq3.x qr”x 10 pr
2r’  5p’ 'IOpr 2rt  5p* - ¢
=3q2r2

Answer 3q°r (2]

92



11 In the figure, 4B and SP are parallel lines. P lies on the line BC such that BP: PC =1:4 and

R lies on the line 4B such that BR: RA=5:3.

A

B P C

(a) Explain why triangles BCR and PCS are similar.

In triangles BCR and PCS,
ZBCR is shared
ZCBR = ZCPS (corresponding angles)
ZCRB = ZCSP (angle sum of triangle)

(b) Ifthe area of ABCR is 50 cm’, calculate the area of APCS .

Area of APCS _(4)2 16

Area of ABCR \5) 25

Area of APCS = %x 50=32 om’

Answer (b) 32 cm?

area of APCS

(¢) Find
area of AABC

Answer (c)

, giving your answer as a fraction in the simplest form.

(2]

(1]




12 In the figure, triangle ACE is a right-angle triangle.
B and D are points on AC and CE respectively such that BC=10.5cm, BE = 20cm and
CD=6.3cm.
The line BE bisects the angle AEC.

E
Find
(a) angle BEC,
sin ZBEC = 2]
20
. 20c
D
Z/BEC =31.66°~31.7° A
6.3 cm
.
A B 105em C
Answer (a) 31.7° [1]
(b) thelength of AE,
CE =~20° -10.5* =+/289.75
ZAEC =2(31.66) = 63.32°
c0s63.32 = 289'7_5
. AE
AE =379
Answer (b) 37.9 cm [2]
(¢) tanZBDE , giving your answer as a fraction in the simplest form.
| 5
Answer (c) —5 (1]
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13 Two stores advertise the same LED television set during the Great Singapore Sale.

STORE B

$1500 + 7% GST* - Deposit of $220

plus 12 monthly instalments of $120
- Price includes 7% GST*

*GST : Goods and Services Tax

(a) Which store sells the television set at a lower price? Justify your answer.

Answer (a) Store A offers a lower price because
: ; 107
Price of LCD TV (Store A) = o x$1500
= $1605
Price of LCD TV (Store B) = $220+12x$120 : ' [2]
= $1660

Store A offers better deal since the cost of the TV sei 1s lower at Store A.

(b) Calculate the amount of GST charged on the television set in Store B.

Amount of GST of the TV set in Store B = % x$1650

=$107.94

Answer (b)  $107.94$ [1]




14
circle.

A is a point on BC produced such that 4D is a tangent to the circle at D.

AB 1 /4
a) Given that — = — explain why angle BCD = — radian.
(a) T y angl :

Answer (a)
ZiDB=sins =%
2 6
T 7 i .
4BDC = 5 8 (tangent perpendicular radius)
o 2
3
BCD=n-2-Z-7
2 3 6

(b) Calculate the area of the shaded region.

/BOD = 2(31 .
6) 3

o) Z)2L o
shaded area = 2(20 )(3) 2(202)sm -

=36.2

Answer (b) 36.2 cm’

In the diagram, O is the centre of circle BCD with radius 20 cm and CD is a diameter of the

(2]

(3]

T
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15 The illumination, / units, of a bulb varies inversely as the square of the distance, d metres.

Given that the illumination is 9 units when the distance is 2 m,

(a) express/interms of d,

k
]:-”Jz—
k=(9)(2’)
=36
36
r
Answer (a) 1=§ [1]

(b) find the percentage change in the illumination of the bulb which is required to reduce the

distance of the bulb to % of its-original value.

k
o~ ?
kK 25k
]N — g e
(02d) d
25k k
2 2
% change = d—kd—x100=2400
. [ i

Answer (b) . 2400% L2

o 9x+20
x+2 (x+3)(x+2)

16  Express as a fraction in its simplest form.
2 9x+20  2(x+3)—(9x+20)
Xx+2 (x+3)(x+2)  (x+3)(x+2)
 2x+6-9x-20
C (x+3)(x+2)
. =iE=]4
C (x+2)(x+3)
1(x+2) =7

S (r+2)(x+3) x+3

Answer

2]

x+3
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17  Han Brothers Travel has tour packages to Australia, South Korea and Japan.

The table below shows the number of people who have signed up for the respective packages
from January to June and from July to December.

Period 1 Period 2
From January to June From July to December
Australia 15 29
South Korea 25 24
Japan 20 . 31

The information for the number of people who signed up for packages to Australia,

15 29
South Korea and Japan can be represented by the matrix P=| 25 24 .
20 31

(a) Write down a 1x3 matrix Q such that the matrix multiplication C = QP gives the total
number of people who signed up for the tour packages in period 1 and period 2
respectively.

Hence find C.

P——. Q=(11 1) n
Cc=(60 84) (1]
(b) Given that R:UJ’ calculate D = CR.
D =(60 84)(;)=(144)
Answer (b) D =(144) (1]

5
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()  Describe what is represented by the element(s) of D.

Answer (c) Total number of people who signed up for the tour packages in the year. [1]

18 (a) Express y=4x—x’ intheform y=a- (x+b)*, where a and b are constants.

y == 4x)
={(x-2)-4)
=—(x-2)"+4

Answer (a) y=4—(x-2) [2]

(b) Sketch the graph of y =4x-x’, showing the axes intercepts and coordinates of the
turning point clearly.

Answer (b) (2]

(2,4).

v
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19 Point 4 and B have coordinates (1, 3) and (1, 15) respectively.
Point P lies on the line y = 6 + x and is equidistant from 4 and B.

(a) Explain, with working clearly shown, why P is not the mid-point of AB.
Answer (a) [2]
Mid-point of AB = (1, 9)
Substituting x=1into y=6+x, y=7#9
Thus, the mid-point of AB does not lie on the line y = 6+ x and P cannot be the

mid-point.

(b) Find the coordinates of P.

Point P lies along the line y =9 since it is at equidistant from 4 and from B.

Since P lies on the line y = 6 + x , substituting y =9, x=3

Answer (b) P(3,9) [2]

20 The average daily temperature, in degrees Celsius (°C), of City 4 measured in 11 days are

shown below.
295 32.1 332 30.1 339 327 299 330 30.7 336 299
(a) Find

(i) - the median temperature,

Answer (a)(i) 32.1°C 1]
q(
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(i) the interquartile range.

0,=29.9
0,=332

Interquartile range =33.2-29.9
=3.3"C

Answer (a)(i1) 3.3°C [2]
(b) The box-and-whisker diagram shows the average temperature of City B in the

same period.

27.0 280 290 300

A report commented that the average temperature of City B during these 11 days is
generally higher than that of City 4.

Do you agree? Give a reason to support your answer.

Answer (b) No. Median of City A is 32.1°C, higher than that of B, 30.0°C. [1]
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21 The diagram below shows the speed-time graph of a car for a journey.

The car decelerates from an initial speed of 14 m/s for the first 14 seconds and remained at rest

for the next 6 seconds. It then accelerates uniformly for the next 4 seconds and
constant speed of 16 m/s thereafter.

AB is an arc of a quadrant.

/\ ' ' ' ' ' » ' ' » ' » ' »
--------------------------------------------------------------------- R EEt et

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

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

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

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

remained at a

o 10 B 20 30 32

(a) Find the acceleration at 1 =23 s.

16—
6-0 m/s?

Answer (a) 4 m/s’

> Time (s)

; 22 : . .
(b) Taking 7 tobe = ? find the total distance travelled for the entire journey.

. 1(22 1
" Total dist =—| = (142 )+=(16)(8+12
ota 1§ance 4(7)( )+2( )( + )
=154+160
=314

Answer (b) 314 m

1

(2]
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(¢)  On the axes provided below, sketch the distance-time graph of the vehicle for the first 24
seconds of the journey, indicating the distances travelled at 1 =14 s and 7 = 24 s on the
vertical axis clearly.

Answer (c) (2]

Distance (m)
AN

186 +

T

154 -

i A S
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17
Magician William randomly draws 2 cards from a stack of 5 cards labelled 5 to 9, one after
another without replacement.
The sum of the numbers on the two cards is obtained.

(a) Complete the possibility diagram in the answer space below.

Answer (a) (2]
+ 5 6 7 8 9
5 X 11 12 13 14
6 11 X 13 14 15
7 12 13 X 15 16
8 13 14 15 X 17
9 14 15 16 17 X

(b) Calculate the probability that the sum obtained 1s a multiple of 5.

Answe-r () % . - (1]

(c¢) A third card is chosen at random from the stack without replacement.
Find the probability that the sum of the numbers on the three cards is 24.

P(sum is 24)=6(lxlxljzi
5 4 3 10

"'OR  P(sum i524)=566x%:]]—0

Answer (c) — [2]
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23 Inatriangular field ABC, B is due east of 4, Cis at a bearing of 025° from A4 and
AC=460m.

AB has already been drawn.

(a) Using a scale of 1 cm to represent 50 m, construct the triangular field 4BC.

Answer (a) [1]

(b) A statue is located at point Q which is equidistant from the points B and C and
equidistant from the lines 4C and 4B. :

By constructing the appropriate perpendicular and angle bisectors, mark the point 0O and
estimate the actual distance CQ. :

Answer (b) 250 - 300 m [3]

END OF PAPER
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Mathematical Formulae

Compound interest

n
Total amount = P (1 + L)

Mensuration

Curved surface area of acone= 7 r/

Surface area of a sphere = 4 7 r?

Volume of a cone = %7[ r2 h
4
Volume of a sphere = 3 Tr

Area of tniangle ABC = ?]Z—a bsinC

Arc length= r @ , where @ is in radians

1 . .
Sector area = = r’@ , where @ isinradians

- Trigonometry

a b c

sind sin B B sinC

a’=b%+c2-2bccos A

Statistics

2
Standard deviation = \/Z fx? _ (Z fo
2 f b |
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3

Answer all the questions.

Attempt questions 1 to 4 on Answer Booklet A.

(a) Giventhat x’ + )’ =a and xy =b, find (2x—2y)’ in terms of a and b. [2]
o) Giveniy 002 1
2ac-5b 2°
(i) find the exact value of c when a =-3 and b=2, [1]
(ii) express c in terms of @ and b, [2]
(¢) Giventhat 2 =2015 and == 2015, where x#0 and y #0.
x y
Find the value of 2 1z (2]
x+y
Teddy, Colin and Azmat each decided to buy a new motorbike that was priced at $8 500.
(a) Teddy was given a discount and he paid $8202.50 for the motorbike in cash.
(i) Calculate the percentage discount he received. [1]
(ii) The value of the new motorbike depreciates -by 12% during the first year.
In the second year, its value depreciates by 20% of its value at the begmmng of the
. year.
If Teddy sold off his motorbxke at the end of the second year, how much money
would he lose? _ _ : (3]
(b) Colin paid a down péyment 0f 20% of the pﬁce of the motorbike and the balance to be
paid by instalments at a simple interest rate of 5% per annum for a period of 2.5 years.
Calculate
(i) the amount of down payment paid, 1]
(i) ' the amount of instalment payable in a month. ' [2]
(¢) Azmat paid a down payment of $2612 and the balance to be paid at the end of 2 years
with compound interest rate of 3.75% per annum.
How much would the motorbike cost him altogether? [2]
{0
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4

3 A number of regular k-sided polygons are placed together in a ring to form a regular decagon
as shown in the diagram below.
regular k-sided polygons
v
decagon L
(a) Find
(i) the interior angle of the decagon, [2]
(i) the value of k. [2]
(b) If n-sided regular polygons that are placed together in a ring to form a N-sided polygon,
: 2n
(i) show that N = [3]
n —
(ii) Hence or otherwise, explain why a regular octagon cannot be formed by placing a
number of regular polygons in a ring. [1]
4

| o -3} (5) (10
(a) The position vectors of a point 4, B and C are [ 5 ), (20) and ( 0 J respectively.

Find
(i) the column vector 4B, ; ' (1]
(i) the coordinates of M such that M is the result of the translation of point 4 by

—6 )
B

(iii) the equation of the line AM. , [2]
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5

(b) In the diagram, OACB is a trapezium where AC is parallel to OB.

. : ; 0. 1
The line OA is produced to the point D such that L

5
D
A C
a
AN
O b B
(i) Given that OA=a and OB=b, express, as simply as possible, in terms of
aand/or b,
_.)
(a) BD, (1]
._)
(b) oOC. [2]

N
(i) Given that OF =3a+2b,
(a) state the name of theA quadrilateral ODERB, [1]
(b) explain why O, C and E lie in a straight line, - 0
(i)  Find, giving your answers as fractions in the sirhplest form,

area of AADC

; (1]
area of AODB ,
area of AADC .
) =L [1]

area of quadrilateral ODEB '

(ol
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Attempt questions 5 to 8 on Answer Booklet B.

The first four terms in a sequence of numbers, 1,,T,, T, and T,, ... are given below.
I,=4-3=1
I, =9-6=3
I,=16-9=7
I, =25-12=13
(i) Study the pattern and write down the line for T;. 1]

(if) 7 can be expressed in the form an’ + bn+ ¢, where a, b and ¢ are constants.
Find the values of @, b and c. [3]
(iii)  Find & such that 7, =73. [2]
The first four terms of another sequence are 3, 7, 13, 21.

(iv) By using part (i) and (ii) or otherwise, write down anlexpression, in terms of », for the
nthterm 7 of this sequence. [1]

In the diagram, O is the centre of circle ABCDE where DE = DC .
Reflex angle EOC =240° and angle EAB =100°.
(You must not assume CT is a tangent to the circle at C )

(a) Find, giving reasons for each answer,

G) angle DCE, | | 2]
(i) angle CBE, | | [1]
(iii) angle CEB. | [2]

(b) Given that CTE =20°and EBT is a straight line, show that CT is a tangent to the circle
at C. 2]
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The organizing committee of the national day parade is expecting 30 000 spectators at the
floating platform.

The committee plans to have two entrances, the East Entrance and the West Entrance.
The East Entrance will allow x number of spectators to enter in a minute while the West
Entrance will allow y number of spectators to enter in a minute.

(i) Write down an expression, in terms of x, for the time taken in minutes for 30 000
spectators to enter the floating platform via the East Entrance only.

Opening the East Entrance only will take 30 more minutes for all spectators to enter than
opening the West Entrance only.

1000x

ii Show that y = .
() Y= 1000—x

(i) If both entrances are opened at the same time, 30 000 spectators will take exactly
2.5 hours to enter the venue.

Form an equation in x and show that it reduces to x> —2200x + 200 000 = 0.

(1]

(2]

(2]

(iv) Solve the equation x* —2200x+200 000 = 0, giving your answers correct to the nearest

whole number.

(v) Explain why one of the answers in (iv) has to be rejected.

(2]
[1]

102
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Answer the whole of this question on a sheet of graph paper.

. . 5
The variables x and y are connected by the equation y=x+=--3, x>0.
X

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

()

(b)
©

(d)

X

0.5 1 1.5 2 2.5 3 4 5

y

75 3 1.83 1.5 1.5 1.67 | 2.25 3

Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 < x<5.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for 0< y <8.

On your axes, plot the points given in the table and join them with a smooth curve.  [3]

Use the graph to find the x-coordinate of the minimum point. 1]
By drawing a tangent, find the gradient of the curve at the point wherex =1.5. - [2]
(i) On the same axes in (a), draw the line y = % x+1. [1]
(i) Write down the x-coordinates of the intersection points between this line and the

(iii)

curve for 0<x<5. [1]

The values of x in (d)(ii) are solutions of the equation 2x* + Ax + B = 0, where 4
and B are integer constants.

Find the values of 4 and B. R [3]
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9
Attempt questions 9 to 11 on Answer Booklet C.
In the diagram, 4 is the foot of a cliff and B and C are yachts in the sea.

A is due east of B and the bearing of C from A4 is 214°.
AB=24mand AC=22m.

22.3° 24 m

22 m

(a) The angle of elevation of the top of the cliff, T, from B is 22.3°.
Find the height of the cliff, TA4. (2]
(b) Find the distance BC and hence, determine the angle BCA . [4]

(c) Cé]culate

(i) the bearing of B from C, ‘ _ . (2]

(i) theareaoftriangle ABC. ‘ o (2]

"(d) Determine the shortest distance from 4 to BC. [2]
103
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10

Diagram I shows a water bottle.
The cover of the water bottle is a hemisphere of radius 6 cm.
The portion of the water bottle that contains water is a cylinder of height 16 cm.

16 cm

Diagram I

(a) Calculate the total surface area, including the base, of the outside of the water bottle. [2]

Diagram II shows a container which is a prism and whose cross-section is a trapezium.
The lengths of the parallel sides of the trapezium are 40 cm and 60 cm.
The depth of the container is 30 cm.

40 cm

Diagram 11

(b) 20 water bottles in Diagram I are filled with water to the brim of the cylinder and then
poured into an empty trapezoidal container as shown in Diagram I1.

Given that the trapezoidal container is completely filled with water, calculate the length
of the container, L, giving your answer correct to 2 decimal places: 3]

2015 CHS Prelim 3 Mathematics Paper 2 ' [Turn over



11

Diagram I1I

Diagram 11 shows twelve of these water bottles all facing in the same direction, which just fit
into a box.

(¢) Calculate
(i) the volume of the inside of the box. [2]

(i) the percentage of volume of the box that is not occupied by the water bottles.  [2]

11

The graph below shows a cumulative frequency curve depicting the masses of 50 oranges.

Cumulative frequency
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(a) From the cumulative frequency curve, find the values of p and ¢ in the grouped
frequency table shown below. [2]

M?;”‘ x<85 | 85<x<105 | 105<x<125 | 125<x<145 | 145<x<165 | 165<x<185

No. of

oranges 0 4 P 9 0 2

(b) Hence, calculate an estimate of the
(i) mean mass, [2]
(ii) standard deviation of the 50 oranges. [2]

(¢) Two oranges are chosen at random from the crate of 50 oranges, one after another
without replacement. '

Find, as a fraction in its simplest form, the probability that

(i) both oranges weigh at most 145 g, ' 1]
(if) one orange weighs more than 165 g but the other weighs at most 125 g. [2]
(d) Another crate of 50 oranges have the same median but a smaller interquartile range.
Describe how this cumulative frequency curve will differ from the given curve. [1]
END OF PAPER
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(a) Giventhat x>+ y* =a and xy =b, find (2x—2y)’ in terms of @ and b.

(b) Given that

©

Answer all the questions.

3a—bc 1

2ac—-5b 2

(i) find the exact value of c when a=-3 and b=2,

(i) express ¢ in terms of a and b,

Given that 2 = 2015 and i=2015,where x#0and y#0.

X y
Find the value of yrz .
xX+y
Solution
(a)

(2x-2y)’ =4(x—y)’

=4(x" +y" —2xy)

=4(a-2b) (or 4a—8b)

(b)(®)

2 H)+3Q) . -8 _,
2(-3+2) -2
(b)(i1)
3a—be _ l
Qac-5b 2

6a—2bc=2ac—-5b -
2ac+ 2bc = 6a + 5b
2c(a+b)=6a+5b

. 6a+5b
2a+b)

1%

(2]

(2]



(c) VAlternative

y
==2015= y=2015x ¥ = 2015= y=2015x

X
zZ
~=2015=2=2015y i=2015:>z=2015y:(20152)x
y y

2

= T y+z_2015x+(2015°)x

x+y x+2015x
Y¥Z_ oo _4062240x _,, . .
oy 2016x

2

Teddy, Colin and Azmat each decided to buy a new motorbike that was priced at $8 500.

()

(b)

(c)

Teddy was given a discount and he paid $8202.50 for the motorbike in cash.
(i) Calculate the percentage discount he received. [1]

(i)  The value of the new motorbike depreciates by 12% during the first year.

In the second year, its value depreciates by 20% of its value at the beginning of the
year.

If Teddy sold off his motorbike at the end of the second year, how much money
would he lose? : [3]

Colin paid a down payment of 20% of the price of the motorbike and the balance to be
paid by instalments at a simple interest rate of 5% per annum for a period of 2.5 years.

Ca](_:ulate
| (i) . the amount of down payment paid, - _ [1]
(if)  the amount of instalment payable in a month. , [2]

Azmat paid a down payment of $2612 and the balance to be paid at the end of 2 years
with compound interest rate of 3.75% per annum.

How rhuch would the motorbike cost him altogether? : [2]
Solution
(a)(1)

% discount = wxloo =3.5

8500



(a)(i1)
Value of car at end of second year = 0.8 x0.88x 8500

=$5984

Total amount Cody will lose = 8202.50 - 5984
=$2218.50

(b))
Down payment = % x $8500 =$1700

(b)(11)
Balance = $8500—-$1700 = $6800
Interest = 6800x2.5x5 $850
100
Monthly instalment = @‘;ﬂ =$255
(©)

Balance = $8500—$2612 = $5888

3.75Y
Total amount = $5888 l+ﬁ =$6337.88

Total cost = $6337.88 + $2612 = $8949.88

A number of regular k-sided polygons are placed together-in aring to form a regular decagon

as shown in the diagram below. -

decagon S —

(a). Find
. (i) theinterior angle of the decagon,

(ii) the value of k.
06

regular k-sided po]ygons

(2]
(2]



(b) If n-sided regular polygons that are placed together in a ring to form a N-sided polygon,

&  showthet N=—D [3]
n—4
(i)  Hence or otherwise, explain why a regular octagon cannot be formed by pl acing a
number of regular polygons in a ring. [1]
Solution
(a)()
Size of each interior angle = ]80(:%
- =144°
(a)(11)
interior angle of k-sided polygon = il ]
=108°
108k =180(k - 2)
72k =360
k=5
(b)(1)
180(N —2) +2(180(;1—2)).: %60
N n .
(N—?_)+ 2(n—-2) _
N n
nN —-2n+2Nn—4N _:'2 .

Nn
3Nn—2n—-4N = 2Nn
Nn—4N =2n

2n
n—4

N=

(b)(i1)
When N =8,
, 2n
n—4
8n-32=2n
6n =732

n=533 (N.A.since n must be integer)

R



-3 5 10
4 (a) The position vectors of a point 4, B and C are ( s ), Lzo) and ( B ) respectively.

Find

9
(i) the column vector 4B, 1]

(ii) the coordinates of M such that M is the result of the translation of point 4 by

6 2
=g}’ [2]

(iii) the equation of the line AM. [2]

Solutions

(a)()

Mis (-9, -3)
(by
-8 4
" =253

Equation ofAM'is y= §x+ .«
AtA(-3,5),
5=—(-3)+c
3( )
c=9
4
y=§x+9(or3y=4x+27)



(b)

In the diagram, OACB is a trapezium where AC is parallel to OB.

The line OA4 is produced to the point D such that % -1 .

D

(i) Giventhat OA=2 and OB=b , express, as simply as possible, in terms of

aand/or b,
_)

(a) BD,
%

(b) oOC.

] —
(i) Giventhat OE =3a+2b,
(a) state the narrie of the quadrilateral ODEB,
(b) explain why O, C and FE lie in a straight line.

(iii) Find, giving your answers as fractions in the simplest form,

area of AADC
area of AODB’
(b) area of AADC
‘ area of quadrilateral ODEB
Solutions
(i)a)

BD=3a-b

(1]

(2]

(1]
(1]

(1]



DN
OC=0D+DC

=3a+§(b~3a)

=a+gb
3

(i1)(a)

Trapezium

(ii)(b)
_)
OE =3a+2b

= 3(a+—2—b)
3

._.>
=30C

So, O, C and E are collinear.

(i11)(a)
area of AADC 4

areaof AODB 9

(iii)(b)
~ area of AADC
area of quadrilateral ODEB

4 1
= i Y —

93
_4
27
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The first four terms in a sequence of numbers, 7,, 7, T, and 7,, ... are given below.
T =4-3=1
7,=9-6=3
I,=16-9=7
T,=25-12=13
(i)  Study the pattern and write down the line for 7. [1]

(i) 7, canbe expressed in the form an’ +bn+c, where a, b and c are constants.
Find the values of a, b and c. [3]
(iii)  Find k such that 7, =73. : [2]
The first four terms of another sequence are 3, 7, 13, 21.

(iv) By using part (i) and (ii) or otherwise, write down an expression, in terms of », for the

nthterm T of this sequence. [1]
Solution
)

T, =36-15=21
(1)

- T =(n+1) =3(n)
=n'-n+1

a=1 b:—] C:I
(ii1)

n’-n+1=73

n’-n-72=0

(n+8)(n-9)=0.

n=-8(N.A)) or n=9
(v)

T =(n+1)’ —(n+1)+1

=n’+n+1




6 In the diagram, O is the centre of circle ABCDE where DE = DC .

Reflex angle EOC = 240° and angle EAB =100°.
(You must not assume CT is a tangent to the circle at C.)

A
100°
E B T
0 240
|
D b6
(a) Find, giving reasons for each answer,
(i) angle DCE, (2]
(ii) angle CBE, [1]

(iii) angle CEB. (2]

(b) Given that CTE =20°and EBT is a straight line, show that CT is a tangent to the circle
at C. : (2]

Solution

(a)(3)

ZCDE =120° (angle at center = twice angle at circumference)

180°-120°

ZDCE = (isosceles triangle)

=30°

(a)(ii)
ZCBE =180°-120° (opposite angles of cyclic quadri]ateral)

=60°
(a)(inn) .
ZBCE =180°-100° (opposite angles of cyclic quadrilateral )

=80°
ZCEB =180°-80°-60° (angle sum of triangle)

— 40°



(b)

10

ZBCT =180-20~-(180-60) (angle sum of triangle)

=40°

£ZBCO =80- % (] 80-1 20) (isosceles triangle)

=50°

ZOCT =40+50

=90°
Hence by tangent perpendicular radius,
CT 1s a tangent to the circle at C.

The organizing committee of the national day parade is expecting 30 000 spectators at the
floating platform.

The committee plans to have two entrances, the East Entrance and the West Entrance.
The East Entrance will allow x number of spectators to enter in a minute while the West
Entrance will allow y number of spectators to enter in a minute.

()

Write down an expression, in terms of x, for the time taken in minutes for 30 000
spectators to enter the floating platform via the East Entrance only. [1]

Opening the East Entrance only will take 30 more minutes for all spectators to enter than
opening the West Entrance only.

Show that y = 1000x

i : 2]
@ 1000 — x (21
(iii)  If both entrances are—opened at the same time, 30 000 spectators will take exactly
2.5 hours to enter the venue. '
Form an equation in x and show that it reduces to x* —2200x + 200 000 = 0. [2]
(iv) Solve the equation x? —2200x + 200 000 = 0, giving your answers correct to the nearest
whole number. (2]
(v)  Explain why one of the answers in (iv) has to be rejected. [1]
Solution
()
30 000

X



(i1)

(iii)

@iv)

11

30 000 30 000
X - y -
1000 1000
x oy
1000y —1000x _

xy

1000y —1000x = xy
1000y — xy =1000x
_1000x
1000~ x

30

1

1

y

x+y:§%82 ( or 150x+150y =30000)

1000x
1000 - x
x (1000~ x)+1000x = 200(1000 - x)
—x* +2000x = 200000 —200x
x* —2200x +200000 = 0

=200

2200+ /(~2200)? —4(1)(200000)
e 2

2200 /4040000

_ 2»

~2104.99 or x=9501

~ 2105  ~05

x = 2105 has to be rejected since y =200-2105<0.

110
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Answer the whole of this question on a sheet of graph paper.

. . 5
The variables x and y are connected by the equation y=x+=-3, x>0.
X

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

X 0.5 1 1.5 2 2.5 3 4 5
y 7.5 3 1.83 1.5 1.5 1.67 | 2.25 3

(a) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0< x<5 .
Using a scale of 2 ¢m to represent 1 unit, draw a vertical y-axis for 0 < y<8.

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

(b) Use the graph to find the x-coordinate of the minimum point.

(c) By drawing a tangent, find the gradient of the curve at the point where x =1.5.

(d) (i) Onthe same axes in (a), draw the line y = % x+1.

(i) Write down the x-coordinates of the intersection points between this line and the

curve for 0<x<5.

(iii) The values of x in (d)(ii) are solutions of the equation 2x’ + Ax+ B =0, where 4

and B are integer constants.

Find the values of 4 and B.

(3]

[2]

[1]

(1]

[3]
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(a)

On graph paper.

(b)

1

+0.1)

2.3 (accept coordinate

X =
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(©)

Gradient = —1.05 (accept gradient +0.2)

(@)

On graph
(d)(1)

x=1.8 (accept 1.7 to 1.9), 4.2 (accept 4.1 to 4.3)
(d)Gii)

L x+l=x+ S 3

3 x

2x+§~4=0

3 x

2x* —12x+15=0

A=-12

B=15

9  Inthe diagram, 4 is the foot of a cliff and B and C are yachts in the sea.
A is due east of B and the bearing of C from 4 is 214°. '
AB=24mand AC=22m.

22 m

\

\

\
C

(a) Given that the angle of elevation of the top of the cliff, T, from B is 22.3°.
Find the height of the cliff, 74. [2]

(b) Find 'th'e distance BC and hence, determine the angle BCA. [4]
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(c) Calculate
(i) the bearing of B from C,

(ii) the area of triangle ABC.

(d) Determine the shortest distance from 4 to BC.

Solution

()

tan22.3° = 24

24

TA=9.843~9.84 m

(b)
ZBAC =56°

BC =247 +22° - 2(24)(22) cos 56°

=21.667~=21.7m

sin ZBCA _ sin56°
24 21 .66

ZBCA =66.674°~ 66.7°

(o)1)
ZBCN, =66.67~34
=3267°
bearing = 360—32.67 _
~327.325°
=TI

(c)(1)
 Area of triangle = % (24)(22)sin 56°
=218.86 |

2219 m’

(d)

sin 66.67° = ﬁj—)
22

AP =20.201~20.2 m

12

[2]
(2]
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10

Diagram I shows a water bottle.
The cover of the water bottle is a hemisphere of radius 6 cm.
The portion of the water bottle that contains water is a cylinder of height 16 cm.

7
/ @\

16 cm

Diagram I

(a) Calculate the total surface area, including the base, of the outside of the water bottle. [2]

Diagram II shows a container which is a prism and whose cross-section is a trapezium.
The lengths of the parallel sides of the trapezium are 40 cm and 60 cm.
The depth of the container is 30 cm.

40 cm

Diagram 11

(b) 20 water bottles in Diagram I are filled with water to the brim of the cylinder and then
poured into an empty trapezoidal container as shown in Diagram 11.

Given that the trapezoidal container is completely filled with water, calculate the length
of the container, L, giving your answer correct to 2 decimalAplaces. ‘ [3]
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Diagram III

Diagram III shows twelve of these water bottles all facing in the same direction, which just fit
into a box.

(¢) Calculate
(i) the volume of the inside of the box. [2]

(ii) the percentage of volume of the box that is not occupied by the water bottles.  [2]

Solution
(a)
total surface area = %(471')(6)2 +(27)(6)(16) + (7)(6)’
=300z cm’
=942.47
~ 942 cm’
(b) |
volume of 'water = (7)(6)*(16)x 20
- =115207=36190 cm’
%(30)(60+ 40)L=36190
L=~24.13
(e)(1)

volume ofbpx =6(2x6)x 2(2x6)x22

=38016 cm’

3



(c)(i)
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Volume of 1 water bottle, including the cap = %(g 7)(6)’ +5767

% not occupied =

38016-2261x12

=28.6%

38016

x100

=720r =2261 cm’®

11 The graph below shows a cumulative frequency curve depicting the masses of 50 oranges.

Cumulative frequency

B Y

T

85 -

of N
105 . 125

4;- -

]

S TTSIOUN - [SROSHIING 5 SpS—

1%5

- i e et i s o

> Mass (g)

(a) From the cumu]atlve frequency curve ﬁnd the va]ues of p and. q in the grouped frequency

table shown below. [2]
Mass, x . : '
() x<85 85<x<105 105<x<125 | 125<x<145 | 145<x<165 | 165<x<185
No. of
2
| oranges | ! P 7 -
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(b) Hence, calculate an estimate of the
(i) mean mass, [2]
(ii) standard deviation of the 50 oranges. [2]

(¢) Two oranges are chosen at random from the crate of 50 oranges, one after another
without replacement.

Find, as a fraction in its simplest form, the probability that
(i) both oranges weigh at most 145 g, [1]
(ii) one orange weighs more than 165 g but the other weighs at most 125 g. [2]

(d) Another crate of 50 oranges have the same median but a smaller interquartile range.

Describe how this cumulative frequency curve will differ from the given curve. [1]
Solution
(a)
p=12
q=22
(b)(1)
95x4+115%x12+135%x22+155%x10+175x2
Mean mass =
50
_ 6630
50
- =1326¢
(b)) » L ~
- [a(95) +12(115) +22(135) +10(155)° +2(175)"
Standard deviation=\f (95) +12(115) + (50) +10055) +2(175) ~(132.6)
=19.03 |
~19.0g
(©)()
ﬁx 37 _ 703
50 49 1225
(c)(ii)
B 2. 16 32
—X—X2=—
50 49 1225
(d)

The cumulative frequency curve for this crate of 50 oranges will be steeper.

1H-
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Mathematical Formulae

Compound interest

n
Total amount= P (l +-£-—)

100
Mensuration
Curved surface area of a cone= 7 r/

Surface area of a sphere = 4 7 r?

Volume of a cone = -;-:rr2 h
Volume of a sphere = f;-zrr’

Area of triangle ABC = %a bsinC
Arclength=r @  where 8 is inradians
Sector arca = -;-r’e ,where @ isinradians
Trigonometry

a b __.c
sind sinB sinC

a?=b*+c?-2bcoos A

Stalistics

' I Vs _(fo)z
Standard deviation J y / T/
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Answer all the questions.

1 From the set of numbers {-%—,—5, 0,2.1, J0.4,~/3, JE, Y0.064 } , write down

(a) all the integers,

Answer (a) -5, O.JZ m

(b) - all the ra:ional numbers.

Atawer - g —%,—5,0,2.1,&.{/0.064 (]

2 Factorise completely x* +a® —4b* —2ax.

£t +a’ —4b! =2ax =(x—a)2 -4
=(x—a+2b)(x-a-2b)
or
< +a® --4b’ -2ax= (a—-x)’ -4b*

=(a~x+2b)(a-x-2b)

Answer  ivieiiinien ererees 2]

3 During the Great Singapore Sale, a refrigerator is sold at a 25% discount. A further
reduction of 10% is applied on a discounted pricc-if a discount coupon is used.
A customer pays $2430 for a refrigerator using a discount coupon.
Calculate the original price. :

90% x 75% x original price =$2430
Original price = $2430 + (0.9 % 0,75)

=$ 3600
Answer = $....ciivuiiosecrsrosensrsrsasnads [z
» , | A
2015 Preliminary Exam/CCHMS/Sccondary 4/Mathematics/d016/01
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1 =3
4
i o SophylZ 2 ] .

A nswer (B)sscvsvsissavsssnssssosmmeneuve 2}

x4 .
(b) Given that g—_,—z = 49", find the value of x.

(P =1(7)”

73: +3 - 74:‘!

Comparingpowers, 3x +3=4x+1
x=2

Answer (1) > LSOO — (2

5 When written as a product of their prime factors,
A=2"x3? x5,
B=2x3 x5
- Given that the HCF and LCM of 4, B and C is 6 and 6300 respcchvcly. fi nd the smallest
possible value of C.

HCF =6 =2x3
LCM = 6300 = 2% x 3?x §'x7

C=2x3x7=42

AnSwer € =aoceveeriiiennens I (2)

2015 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4016/01



6 (a)  Solve the cquation l+4x:-3-l3 = -§-
3 2
1+ =—
4x-13 5
3 _.3
4x-13 5
12x~39=-15
12x =24
x=2
Answer (@) X= .iicieieiinineiiiiiiienn (2]
N 2p+3q
(b) The relationship between p and g can be expressed as " =35.
pP*q
Find the value of —2-2-
q
2p+3q =5
p+q
Sp+5¢9=2p+3q
3p=-2q
Py 2
q 3
o8 ze- = 2(--2-)
q 3
==]=
3
Answer  (b) L S FP— (2]
' ' , 2(4-5
1 Find all the integer values of x that satisfy the inequality —~1< 2=3%) <8.
-1< 2(—5—?—2)- <8
J
np 2(4-5x) - 2(4-5x) <8
3 - 3
-3<8-10x and 8-10x<24
10x <11 and = -10x<I16 .
x<hLl and x>-1.6
s=l6<x<l.1
Hence theinteger valuesof x are =1, 0and 1.
n
g

Answer X = .iceenenn,

(3]

2015 Prel. minary Exam/CCHMS/Sccondary 4/Mathematics/4016/01



8 (a) Thegraphsof y= 2 and y= -21- are shown on the axes below.
x X

GraphA
GraphB ==~ =

- (i)  Identify whether Graph 4 or B is the graph for y = —3; .
X

Answer  (aXi) Graph...B................ (1]

(ii)  Write down the coordinates of the intersection point of the two graphs.
Answer (a)(iy(_1___,__ 3 ) (1)
(b) (i) f:'.xprcssy=--::z +5x -2 in the form y=—(x— a) +b.

y=-x+5x-2
y=—(x-5x +2)-

y.-_--[x’—-Sx +(:2§-)’+2-(:2§)’] _
AU
y= (x-22) +44
Answer  (B)G) S e s s @

(i) Hence, sketch the graph of y=—~x"+5x~2.

.
y
4.25 (2.5,4.25)
off | e
'2{ y=-x2+5x-2
(2]

201S$ Preliminary Exam/CCHMS/Secondary 4/Mathematics/401 6/0)
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Y The diagram shows the cross-section of a container, made up of a cylinder and a
hemisphere. The cylinder has height 9 cm and a circular base with radius 9 cm.
Water is poured into the empty container at a constant rate and fills it in 30 minutes.
On the given axes, sketch the graph showing the relationship between the depth of the
water, d cm, und the time, r minutes, as the container is being filled up during the 30

minutes.
9 cm
N
9cm
Answer
A
18 —
16 ra
14 —
12
Depth -
of water " |-~ -...;7_-.--}7/
(dcm). 8 T
6 //
4 //
214 _
~ Timc

0 2 4 6 8 10 1214 16 18 20 22 24 26 28 30 (minutes)

2 )
Vol of hemisphere 3 m(9)
Vol of cylinder  #(9)*(9)

=2.
3

Time taken to fill up hemisphere = —Z’—x30mins

=12 mins

2015 Prelimmary Exam/CCi{MS/Secondary 4/Mathematics/4016/0)



B P
(x+3)cm o
(1]
20 cm
A
’ R
he diagram above, triangle ABC is similar to triangle POR.
Form an equation in x and y.
Since triangle ABC is similar to triangle POR,
15 _x+y-2
20 x+3
20x+20y-40=15x+45
Sx+20y =85
x+4y=17 . , (2]
Answer (@) coveeiiiiiiiiiiiiiie (2]
) Find the values of x and y if 2x+3y'=20.
2x+3y=20 - : (1)
x+4y=17 (2)
(2)x2:2x+8y =34 — (3)
S 3)-(): Sy=14 -
y=2.80r21' 0]
5
- .4 4
Wheny =28 or Zg,x =5.8 or 5;
M
Answer  (B) X =corieiiy Y= crirennn, [2].
{1

nary ExamVCCHMS/Secondary 4/Mathematics/4016/01
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13 In the diagram, ABCD is parallel to EFGH. QFC, PBF and PCG are straight lines.

& zyF H
_ @
(a) Find the value of
@M x
x° +47°=110° (alt, Zs, AD//EH)
x=63
Answer  (@)(I)X = ceieiiriiiniiiniiinnns n
(i »
ZFBC = 110° (vert, opp. £5)
»°=180° -110° —47° (£s sum of &)
y=23
Answer  (@)([I1) Y = corivirirnenaninnen . (1
Gii) =z
z° =47° (corr. s, AD/IEH)
z=47
Answer (@)(i11)Z2= .ovrininnnen Gregeis [

(b)  Explain, stating the reasons, whether PB is or is not equal to PC.

B is equal ecau ‘=4P =70°, thus they are base angles

fani les triangle

2015 Preliminary Exam/CCHMS/Scoondary 4/Ma(hcm|ics/40i6/0]
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t¢  The lengths of three square flower beds P, Q and R are in theratio 2 : 3 : n, where n is
an mtegcr Given that the actual arca of P is 64 m? and the total area of P, Q and R is
784 m’, find Whz value of n.

P : Q R
Length zZ & 3 n
Area 4 : 9 n*
A-tual Area 64 m?: 144 m?; (784 —64 — 144)m* =576 m’
16 n* =576
n* =36
n =6

ANSWer  N=....ccceiivirininniciininn. [3

15 80 students took a Physical Fitness test and the number of push-ups that they did in one
minute are shown in the frequency table below.

No. of push-ups (x) | TFrequency
0<xs10 8
10 <x <20 17
20 <x <30 21
30 <x <40 22
40<x <50 10
50 <x <60 2

Find the mean and the standard deviation of the number of push-ups that the students did
in one minute.

No. of push-ups (x) Mid-class Frequcncy
value, x,,
0<xs10 5 8
_10<x<20 15 17
20<x<30 25 21
30<x<40 35 22
40 < x<50 o 45 |1 10
50 < x$60.. 55 2
_5(8)+( 15)(17)+§25)(2|)+(35)(22)+(45)(|o)+(55)(2)
80

= 26-

8

Using calculator, Standard deviation = 2.6 (3 sig.fig.)
2
WL (Z / X]

Qr Standard dcviation = \l

LI 4
70400
26— 1
%0 -(26 )
= 12.6
Answer Mean = ...icviiiiniiiineiii 2
Standard deviation = ..........ccvvvninnnnn (2]

2015 Preliminary Exan/CCHMS/Sccondary 4/Mathematics/4016/01
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17 The diagram shows;

part of aring formed by a number of regular pentagons placed
logether,

_ Find
(a) thevalueof e,

Each interior angle of pentagon = 108°
e=360°-2 x 108°
= 144°

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

Answer (a)e= [2]

(b) the number of pentagons in the ring.

360°  _ 360°
No of peritagons = =22 -0
B T R VYT P

Answer (b) ................... (1

18 One solution of the equation 3x? +x+k =0, where kisa constant, is x =2,

Find
(a) * the value of &,
3 +x+k=0
When x = =2,3(=2)? +(-2) +k =0
12-2+k=0
Sk=-10
Answer (a) k= ercisisisicionnens sses - {1]
(b) the second solution of the equation.
3 +x-10=0
- (3x=5Xx+2)=0
x=] -2—or x==2
3 ,
g Thesecond solution of the equation is x=] -;-
Answer (b) x=................... . S 1)

2015 Prelim nary EumlCCHMS/Sccondary 4/Mathematics/4016/0]
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19  The diagram shows two luggage bags which are geometrically similar. The cost of the
luggage bag is proportional to its volume. The larger luggage bag has a length of 36 cm
and the smaller one has a length of 30 cm. 1f the smaller luggage bag costs $175, find
the cost of the larger luggage bag.

=302.40
The larger luggage bag costs $302.40.

Answer . RO (2]

20 (a) pis inversely proportional to qi. It is known that p = 36 for a particular value of q.
Find the value of p when this value of g is trebled.

k.
pP= "‘2",1( 1$ @ non-zero constant

k=pq’
=36¢" for a particular value of g
2
p= 36q2 when g is trebled
(39)

»
‘A_nswer- (@) P =iveseceransisnnnnsane N [2]
(b) If Alex and Benji work together, they can complete a job in 12 days.

1 : ; .
Benji alone takes 5 days to complete -6-of the job. How many days will Alex take

to complete the job alone?

Benji takes 6x5 = 30 days to complete the job alone.

12 2
In 12 days, Benji completes '56 = -5— of the job

3
and Alex completes 'S‘of the job.

5 ' o
Therefore Alex takes '3-X 12=20 days to complete the job alone.

R« N ——— days  [3)

2015 Preliminary Exam/CCHMS/Secondary 4/Mathematics/401 6/01
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23 The masses of a sample of 200 eggs from Rainbow Farm were measured and the
results are shown in the cumulative curve below.

200 -

150

——

Cumulative
Frequency

100

50

0 —
4y - 45 50 55 60 65
Mass (in grams)

The heaviest 25% of the eggs are classified as “Grade 1™,
The lightest 20% of the eggs are classified as “Grade 3",
The remaining eggs are classified as “Grade 2"

Jsing the graph,
(a)  find an estimate for the Jeast possible difference between the mass of an egg

classified as “Grade 3" and the mass of an cgg classified as “Grade 1™

Least possible difference =58 —51.5¢
: : =065g

Answer (@) coooviennnnn. T ,...grams (1]

"Two eggs are choscn from the sample group.
(b)  Find the probability that both eggs are classified as “Grade 2",

110 109
P(both egy Grade2)= ——x—
(both egys arc Grade 2) 200x199

1199

~ 3980

UT
w
Answer (D) ceciiviiiiereniiieniiieann

2015 Preliminary ExanVCCHMS/Sccandary 4/Mathematics/4016/01
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Mathematical Formulae

Compound interest

n
Total amount = P (l + —f—)
100

Mensuration

Curved surface area of acone= 7 r/

Surface area of a sphere = 4 7 r?

Volume of a cone = %n r*h

4
Volume of a sphere = 3 xr

Area of triangle ABC = -;—a bsinC

Arclength= r 8 , where 8 is in radians

1 . .
Sector area = -i-r’H , where @ is inradians

Trigonometry
a b ¢

sind sinB  sinC

a’=b*+c*-2bccos A

Statistics -
& fx "
xS

Mean =

: 2
Standard deviation = ngf;z - [zé:f;)
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3 Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation

y= Yiax-2? 25
2 x

Some of the corresponding values of x and y, correct to 2 decimal places, are given in the
following table.

E 1 2 3 4 5 6 7 8

y 22.50 ) 550 | 650 | 630 | 500 | 264 | 075

(a) Find the value of p. )]
(b) Using a scale of 2 cm to 1 unit, draw a horizontal axis for 0Sx<8."- (3]
Using a scale of 2 cm to | unit, draw a vertical axis for -3 <y <7.
On your axes, plot the points given in the table and join them with a smooth curve.
(¢) By drawinga tangent, find the gradient of the curve at x = 3. (2]
I
(d) (i) Onthe same axes, draw the line y = %x for 0<x<8. t
(ii) Write down the x-coordinate of the points where this line intersects the curve. (1]
(iii) This valueof xis a solution of the equation Ax -2Bx* 2 0.
X
Find the values of A4 and B. (2]
4 The vertices of a triangle ABC are 4 (2,6), B(16,6) and C(8,12).
Find _
(* O BC, (2]
@ |&c]. 2]
(b) (i) Find the coordinates of point M on BC where BC : BM =4:1. (4]
(i) State the position vector of point M. (n
(iii) Express AM as a column vector. (2]
2015 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4016/02
3



7 D
N
A
c
80°
Ao
52°
A 400 m B

In the diagram, points 4, B and C are on level ground and B is due edst of 4. CD is a vertical
building at point C,angle ACB =80°, angle BAC =52°, AB =400 m and the anglc of
clevation of the top of the building from A is 10°. Find

(a) thedistance AC, (3)
(b) the height of the building CD, (2]
(c) the maximum angle of elevation from 45 to the top of the building. (3]
The bearing of point E from poiﬁtA is 112°, If AE is 500 m, find
(d) (i) angle CAE (2]
(ii) the distance from Cto E. (2]
8 ABDCO is a semi-circle with centre at O, radius S cm and diameter AD. Arc BC is part of a
circle with centre at 4. Given angle BOC =1 rad, find
| A S st o C D
(a) the length of arc BD, (1]
(b) the length of arc BC, (3}
(¢c) perimeter of the shaded region, (3]
(3]

(d) arca of the shaded region.

2015 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4016/02



Answer Key
N
(x=3Xx-4)
0 f 2
x==% .2_p2'_.+5
k
()] 2
1) 2’;” +520  2) k=0
0 (4x5)-8=12
(i) m=11
p=22
t=110
(i) r=n*-n or n(n-l)
n=14.5 or —13.5
2 neZ' :
Therefore it's not one of the results of an equation of the sequence.
p=3
See attached
Gradient = 1,01
(i) Sce attached
(i) 1.45 and 7.10
@) 1 4=l pal
3. 2
i — (-8
() = C=( ]
6 2
(i) |[1Ounits -
O BV TR A
2
@y | 14"
| OM =]
2
@ | (2
AM =] |
' 2
el ) =il
X x-10
x =68.44/ or -—58,44/(2d.p)
937 km
8
A=|30
20
B=(2 1 1)
BA =(66)
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For, use either your calculator value or 3,142, unless the question requires the answer in terms
ofm,

Al 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 lotal number of marks for this paper is 100,

100

This Question Paper consists of 7 printed pages and 1 blank page.
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Mathematical Formulae

Compound interest

n
Total amount= P (l + —r—)
100

Mensuration
Curved surface area of a cone = wr/

Surface area of a sphere = 4 7 12

Volume of a cone = %ﬂ rth
4
Volume of a sphere = 3 nr

Area of triangle ABC = -%a bsinC

Arclength= r 8 , where @ is inradians

1 .. 4
Sector area = -z-r’a , where @ is in radians

Trigonometry
a b ¢
sinA  sinB sinC

a®=b*+c* -2bccos A

Statistics

2
Standard deviation = J sz;z = ( ):zj}x)

2015 Preliminary Exsm/CCHMS/Secondary 4/Mathematics/4016/02



Answer all the questions.
4 2
x-2)x—4) (x=2)x-3) (3]
(b) (i) Make x the subject for the following equation. 31

1 (a) Simplify(

(% =5)k
2p
(i) State the 2 conditions such that x is a real value. 2]

Soln:

(a) 4 _ 2
(x=2(x—-4) (x=2Xx-3)
__4(x=3)—=2(x~4)
T (x-2)(x-3)x~-4)
_ 4x-12-2x+8
T (x-2Xx-3)(x—4)
_ 2x-4
T (x-2)(x-3)x—4)
_ 2(x-2)
—(x-—Z)(x-S)(x—-d)

T -3)x-4)

® O [Tisy

(i) 2
1)3%—+szo

2) k=0

2018 Preliminary Exam/CCHMS/Sccondary 4/Mathemalics/d016/02 - £ = - T
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2 (a) Inthe followingseq\ience of equations,

(1x2)-2 =0
(2x3)—4 =2
(3x4)-6 =6
(mx12)-p=t
(nxy)—-z =r .
(i) State the 4" equation (1]
(it) Find the values of m, p and 1. (3]
(iii) Express r in terms of n. 2]
(b) Determine if r =196 can be the result of an equation in the sequence. [2]
Soln:
(a) () 4" equation: (4x5)-8=12
(i) m=l1l
p=22
t=(11x12)-22
=110

(i) (nxy)-z=
(nx(n+1))-2n=r
n4+n-2n=r
n-n=r

“r=n*=n or n(n-l)

(b) r=n'-n
196 =n-n
n* —n—196 =0
n=14.50or —13.5
2 neg?'

Therefore it's not one of the results of an
equation of the sequence.

2015 Preliminary Exam/CCHMS/Secondary 4/Mathemalics/4016/02 -
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S
3 Answer the whole of this question on a shcet of graph paper.
The variables x and y are connected by the equation

i 2 12
=—(8x—=x“——
2( x)

Sonie of the corresponding values of x and y, correct to 2 decimal places, are given in the
following table,

X 1 2 3 4 5 6 7 8

P 22.50 p 550 | 650 | 630 | 500 | 264 | —0.75

(a) Find the value of p.
(b) Using a scale of 2 cm to | unit, draw a horizontal axis for 0 <x<8.

Using a scale of 2 cm to 1 unit, draw a vertical axis for =3 <y <7.

On your axes, plet the points given in the table and join them with a smooth curve.
(¢) By drawing a tangent, find the gradient of the curve at x=3.5.

(d) (i) On the samc axcs, draw the line y=-;-x for 05;58.

(ii) - Writc dowr: the x-coordinate of the points where this line intersects the curve.
(lii)) This value of x is a solution of the equation Ax~2Bx? . =0.
x

Find the vaiues of 4 and B,

2015 Prelim:nary Exai/CCHMS/Secondary 4/Mathematics/4016/02
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Find‘ the coordinates of point M on BC where BC: BM =4:1. V

State the position vector of point M.

Express AM as a column vector.

O g Sag ok

es of a triangle ABC are A(2,6), B(16,6) and C(8,12).

ixam/CCHMS/Secondary 4/Mathematics/4016/02
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Maximum distance

- 800
68.4428-10

=936.9

=937km (3s.1)

»68.4428

6 The table below shows the price of a ticket for each category for a musical, Swan Lake.

Child (below 12 years old) 38
Adult $30
Scnior Citizen(above 55 years old) |  $20

(*) Writc down a column matrix A to represent the above information [}

(b) Mrs Lim bought four tickets for her 70 year old father, her 9 year old and 11 year old
daughters, and hersclf. _
Write down a matrix B such that the product BA gives the total amount of money
Mrs Lim paid for the tickets.
Hence, find this product. . (3]
(c) The table below shows information about the musical.

Number of tickets sold

Child Adult Scnior Citizen
Saturday 37 u 25
Sun:lay 44 85 v

(i) Forma hauix multiplication if the ticket sales collected on Saturday and Sunday (1]
arc $2686 and $3522 respectively.
(i) Find the values of wand.v. : _ _ (2]

(d) () Evaluate the matrix P= (12 2)T where T is the matrix representing the revenue (1]

collected on Sati:rday and Sunday.
(i) Explain what the matrix (1.2 2)means and what the answer in d(i) represents. (2]

: Soln
2015 Prelininary Exam/CCHMS/Sccondary 4/Mathematics/4016/02
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(@) 8
A=|30
20
(b) B=(2 1 1)
8
BA=(2 1 1)[30
20
=(16+30+20)
=(66)
(© @@

8
37 w25 2686
[44 85 v) 30 =(3522)
20
(i) (37x8)+(ux30)+(25x20) = 2686
' u=63

(44 %8) +(85x30) +(vx20) = 3522

v=3]
@ @ 2
(12 2) 686
3522
- =(10267.2)
(i)  Increase in price by 20% and 100% on Saturday and Sunday
respectively. ' =
Total sales of tickets for the Saturday and Sunday
7 D

80°
102
52° : —
A 400 m - B

2015 Preliminary Exam/CCHMS/Sccondary 4/Mathematics/4016/02
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In the diagram, points 4, B and C are on level ground and B is duceastof 4. CDisa vertical
building at point C.angle ACB =80°, angle BAC = 52°, AB =400 m and the angle of
elevation of the top of the building from 4 is 10°. Find

(a) thedistance /AC, {3}
(b) the height of the building, ; 2]
(¢) thc maximum angle of elevation from AB to the top of the building, 31
The bearing of point E from point A is 112°. 1fAE'is 500 m, find
(&) (i) angle CAE (2]
(ii) the distance from C'to E. 2]
Soln:
(a) ZABC =180°—52°~80° (sum of angles of triangle)
; =48°
Using Sine Rule:
AC _ _4B
sin43° sin80°
AC = ,400 xsin 48°
sin 80°
=301.8436
=302m(3 sig. fig)
(b {0 LDAC e
AC
tan10° -, R
301.8436
DC =53.2231

=53.2m(3 sig. fig)

() . Letperpendicular distance from Cto ABbe h
sin52°= L

AC

__h__

301.8436

h=237.856

sin52°=

‘Maximum angle of elevation
_.(53.223\)
=tan” | ——
237.856
=12.613° -
=12.6°(1 dec. place)

2015 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4016/02 T v = ',31
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. BM
sinl =——
S

BM =420735cm

sin0.5 = —
A

_ 420735
AB
AB=8.7758cm

Arc BC =r8
=8.7758x0.5
-=4,3879
=4.39cm (3 sig. fig.)

(¢) Arc AB =5(r~1)

=10.70796
Perimeter
=Arc AB+ Line AB+BD+BC +CD

= Arc A3+ Line AB+BD+ BC +(OD-0C)

=Arc AB+ Line AB+BD+BC +(0OD —(Line AB~5)
=10.70796 +8.7758 +5+4.3879 +(5—(8.7758 -5))
=30.09586

=30.len:(3sig.fig)

(D) ‘ _ Shaded area
' a5t |
=——-—(8.77587X0.5
7 " TIEX0)
=20.0162
=20.0cm’ (3sig.fig)
Lot )
o

2015 Preli ninary Exam/CCHMS/Sccondary 4/Mathematics/4016/02
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: 52°
G ; C ; ' T

The diagram, shows a circle with centre O and points 4, B, C and D lie on its
circumference. TDF and TCG are tangents to the circle at D and C respectively. BEOD
is a straight line. Given that angle CTD = 52° and angle ABD =48°, calculate

(i) angle COD,
(ii) angle ACG,
(iii) angle DEA.

Given that the radius of the circle is 6 ¢m, find
@ CT,
(ii) the area of triangle DCT.

If given two points S and R on the circumference of the circle, Mary commented that
tangent lines drawn from these points will always meet. Do you agree? Explain.

Soln: : o .
()-  ZOCT =ZODT =90(tan L radius) o
' £COD =360°~90°~90° -~ 52°(angle sum of quadrilateral)
=128° ' '
(i)
LACD = LABD
=48°(angles in the same segment)
’ o_ °
ZDCT = 180°-522
2.
=64°
ZACG =180°~48°—64°(sum of angles in triangle)
=68°

(base angles in isos. triangle, DT =CT)

iminary Exam/CCHMS/Secondary 4/Mathematics/4016/02 -
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Mathematical Fornuilae
Compound Interest

n

¥
- Pl1+-
Total amount ( 10 0)

Mensuration

. Curved surface area of a cone =7/

Surface area of a sphere = 470"

1

2
Volume of a cone = B-JD‘ h
Volume of a sphere = EJD'3

1 .
Area of triangle ABC = —Z—ab snC
Arc length = 76, where @ is in radians
Sector area = —2‘-"20 , where @ is in radians

Trigonometry

a b ¢
smA smB smC

2 =p®+¢% -2bccosA

Statistics

Standard deviation = 2‘2—'];; - [%?)
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For . : For
xaminers) 3 The line 6x +3y =18 crosses the x-axis at C. Examiner's
Use Use

(a) Find the coordinates of point C.

Answer (@) C(........ S, T & |

(b) Find the gradient of the line.

Answer (D)....cvereeeecnnininn, Rsrssennains 1]

4  The ratio of Ahmad’s expenditure to Bala's expenditure is 4 : 9 and the ratio of Charlie’s
: expenditure to Bala’s expenditure is 5: 3.

The difference between Ahmad’s and Charlie’s expenditure is $55.

Calculate the amount of Bala’s expenditure.

Answer $;[2]
5 (a) Giventhat 8¢ =1, findd.
Answer (@) d=.......cccc....... s e m
(b) Given that zl—x =4, find x.
Answer (b)) X =....cooiiiiiiiiiiinan. [1]
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6 The surface of a spherical solid of radius 5 m is to be painted and each tin of paint can
paint an area of 6rm’.

How many tins of paint are to be bought to paint the spherical solid?

Examiner’
Use

7 (a) Express 2016 as aproduct of its prime factors.

ANSWer (@) ......ocreeveevncieennenneeimen [1]

(b) Given that 2000 is a perfect square, find thé smallest possible integer value of k.

Answer () K =....cccmoeeeiiaiannnn [2]

[Turn over
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For . . . » For
Exsmines] 8 A cyclist cycles at an average speed of 28 km/h for 45 minutes. Examiner’s
Use After resting for 25 minutes, he continues to cycle for another 12 km in 30 minutes. Tse

Calculate the average speed of the cyclist in knvh for the entire journey.

Answer ........ TSR, km/ h [3]

9 (a) Solve the inequality x+6 <13 s 5x-2.

Answer (@) «..ccooevvieinnnnn.. s smsesTsse 2]

(b) Hence, write down the largest possible prime value of x that satisfies
x+6<13s5x-2.

Answer D) B nsmvmnssrrrrianiited [1

133
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10 (@) Express x* —6x—16 inthe form of (x-af -».

ANWEr {B) cssiscmsmnsivminsssmisiicimnasiissns

(b) Hence, write down the minimum value of y = x* — 6x—16.

) e

{1

(¢)  Write down the equation of the line of symmetry of the graph of p=x*-6x-16.

ANSWEE () eeeeeeece e i [1]
11 Ali’s height is 150 cm. .
Brian’s height is 110% of Chandra’s height.
Brian’s height is 96 % of Ali’s height.
What is Chandra’s height in metres?
ARSWer .....cocciveeeeeecneinepe.m 3]

Examiner’
Use

[Turn over
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12

71 Hgirel | Figere2 i R
. g

~ Tx 7. X o
X //
: \ e
S e
Y 7
Wyer g S i e Ya o g :
: Figure'4 T :FigaeX 1" [Figuref

Which of the graphs shown above could be the graph of

(@) y=——1-,
. X

Answer (a) Figare c.......cicoerereacnsic
®) y+x=-2, |

Answer (B) FIBHe ..cssuecvinseersspson
© y=1-x*7

Answer (6} FIPE: - iccninsrmswnmmpmbusis

For
Examiner’s
Use
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Bcaxl:l?t;u"s 13 In the diagram, AOC is the diameter of the circle, centre O,
o RST is the tangent at S.
LASO =38°and ZBAC = 26°.
(@) Find LASR. A
>
R S T
0
Answer (@) LASR =........... S 1]
(b) Find 2ACS.
o
Answer (b)) LACS = .......ccoonvunen.... 1]
(¢) Find £BSC.
: o
Answer (¢) £BSC = ......cccoveveunu. e [1]
14 g= { integers x: 2< x<10}
P ={ prime numbers }
O={factorsof 12}
(a) List the elements in Q.
Answer (@) ......ccoooveiiviiiiiiiiiiiian 1]
(b) List the elements in (P U Q).
Answer (D) ....... R R A e iy [1]
() Find n(PNQ').
ANSWEP [C) .csoani 5 inrnnsimimmgoneiinid {1]

[Turn over
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Mathematics / Paper 1 Secondary 4 Express /5 Normal Academic Preliminary Examination 2015
Fi F
Eum‘:ler‘s 15 A hawker sells green tea and jasmine tea, each available in small, medium and large E.m?;m"s ,
Use cups. 7 Use
The matrices show the number of cups sold during lunch and the price of one cup of each
size.
Pri
Small Medium Large Small lnz%e ,
A 4 8 2
GreenTea Medium | 1.50
Jasmine Tea 1 5 0 Laree 1.80
4 8 2 1.2
(a) Find 1.5].
150
1.8
Answer (@) ... ... ... ... « 24
(b) Explain what your answer to (a) represents. !
Ans’ver (b') ------- deemans dessslTonescasreneen R T A st esevsrssneran PRV een =
e ard e TV Ao Ade aT o wsocnnss™massasnns L S R L I e I L L [1]
" 4x+6
16 Simplify ————.
@) phify 2xy +3y
ANIWOE (O <o enoeisiinimnmssmsssisisnssnss 1]
. ... 4 a-21b
Express as a single fraction in its simplest form - .
®) S . g 2+3b @ 9B
Answer (B)......coooviiiiniiiiiiiiinaaanen [2)
) /135
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VO 1s vertical and VC = 13 em.

(a) Find the length of OC.

(b) Find the vertical height VO.

(¢) Calculate the volume of the pyramid.

17 ABCDYV is a right pyramid with a square base of side 8 cm.

Answer (@) OC = ...

Answer D) VO = ...........

Answer (€)..........

trevenTeceMaanen cm [1]

| B B Y

[Turn over
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For . For
xamine's|] 18 (a) Factorise completely 8ab +1-4a—-2b. Examiner’s
Use ’ Use .
Answer (@) coeeeeeevneenineaeeipn 2]

(b) Factorise 3x* —15x+18..

Answer (B) o cooveeeevieaiineeieannnenpen [2]

19 1t is given that x is inversely proportional to the square root of y.

When x =6, y =4.

(a) Findthe aquatibn relating x and y.

ANSWEr (@) ....oninsvscvssbsnniTrmeaginanems [2]

(b) Hence, find the value of x when y = 256.

nswer (b) x R m
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B 20 Inthe diagram, ADB is a straight line, Z4BC =90°, AC =16cm, AD = 9cm and area .
Use: of A4DC =36 cm™ Use
&4
16 ecm
A O p
9cm D

(a) Provethat ZCAD =30°.

Answer (a)

(2]
(b) Find the shortest distance between point D and the line AC.
Answer (B).....coonviconsess - S— cm [1]
(c) Find the length of CD.
Answer (€)......coevvieiiiiniiiiininnnn. cm [2]
(d) Find sin £24DC.
Answer (d). .. ... [2]

[Turn over
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21 (a) Convert 2015 picoseconds to seconds, giving your answer in standard form.

Answer (@).........cccconnune.p’seconds [1]

(b) Inthe Singapore Budget 2015, the Ministry of Education was allocated
$10.9 billion from the total budget of $67 820 000 000.

(i) How much was allocated to the other ministries?
Give your answer in billion.

Answer (b)(0) $ ......ceevnnnnnnnn billion [2]

(ii) Calculate the percentage of the total budget allocated to the Ministry of
Education.

Answer (B)(ii) ... B % [2]

Examiner’s
Use
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For % “ . For
Examiner's|] 22 The cumulative frequency curve below illustrates the marks obtained, out of 70, by 120 Examiers
Use students in test 4. The passing mark is 35. Kee
S5
0 1
o
2
X
&
o]
=
E 7.
=)
O 4
E hi g is I b ‘-' 2 kE
+ ! 2 . 3

“(a) Use the graph to find
@)  the median mark,

Answer (@) ... .o o e e vie e e [1]

(ii) the interquartije range.

Answer (a)(i1) . o oo vt e [1]

(b) The box-and-whisker plot represents the marks, out of 70, obtained by the same
group of 120 students in test B two weeks later.

i 7 " LRt
v Marks

Find the interquartile range.
0 ) SO |

[Turn over
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(c) Inwhich exam did the students perform better? Justify your answer.

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

....................................................................................................... [2]
23 The numerator of a fraction is x and its denominator is y when expressed in its simplest
form. A
The sum of the numerator and the denominator of the fraction is 21.
When 5 is added to the numerator, the fraction becomes 1.
(a) Wn’te down two simultaneous equations, in terms of x and y, to represent this
information.
Answer (a) .
....................... pissiics 12)
(b) Solve the simultaneous equation to find the value of x and y.
ANIWEr (B) XS visis snsunsssansmmnngesms
Y= erererenrioannes b asiommnid [2]

(c) Hence, state the reciprocal of the original fraction.

ANSWEY (€) ... o unevvrrsszessserasromenns (1]

For
Examiner’s
Use
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24 The diagram shows the speed-time graph of a particle over a period of 15 seconds.

The particle uniformly decelerated from 10 m/s to v m/s in 5 seconds.

It then maintains at this speed for the next 5 seconds and accelerates uniformly at 2 m/s*
for another 5 seconds.

The distance travelled in the first 5 seconds is 35 m.

(a) Find the value of v.

Answer (@) v=........... IR—— [1]
(b) Find the speed of the particle after 15 seconds.
Answer (b)........... Cheeelienoenenns MY [1]
(¢) Complete the corresponding distance-time graph. 31
Speed (m/s)
)
10 :
14 \
A — »Time (s
0 s 10 B ©
Distance (m)
A
1'r 7
: » Time (s)
5 10
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Mathematical Formulae

Compound Interest

n

r
= Pll1+—
Total amount ( 10 0)

Mensuration

Curved surface area of a cone = 7tr/

Surface area of a sphere = 4772

1

Volume of a cone = -§-1tr2h
Volume of a sphere = —3—1!7‘3

1 )
Area of triangle ABC = Eab smC
Arc length = #6 , where 6 is in radians

2 - ;
Sector area = E" 7 , Where @ is in radians

'T rigonometry
a b c
smA smB smC
a’ =b*+c* -2bccos A
Statistics

DL

Mean = zf

Standard deviation = 2 I E 7
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Answer all the questions.

1 (a) Simplify 7(a-15)-8(a—15).

For
Examiner’s
Use

15-a Bl
Answer (@).....ccocouenenininniiiin. [1]
() Solve (35 +1)b—2)=0.
3 2 BI
3
Answer (b))b=............ s, RR——— | | |
2 The diagram shows a sketch of a rhombus.
" (a) . Find x.
112 BI
Answer (@) x= ..............coeee.... [1]
(b) Find y.
34 I3
Answer (b)) y=...ccooeeiiiiiiii . [1]
[HO
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For . .
Examina’s] 3 The line 6x + 3y =18 crosses the x-axis at C.
Use

(a) Find the coordinates of point C.

Answer (a) C (

(b) Find the gradient of the line.

Answer (b)......

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

4 The ratio of Ahmad’s expenditure to Bala’s expenditure is 4 - 9 an
expenditure to Bala’s expenditure is 5 : 3.
The difference between Ahmad’s
Calculate the amount of Bala’s expenditure.

d the ratio of Charlie’s

and Charlie’s expenditure is $55.

Answer (b) x =

A B C
4 9
3 5
9 15 Mi
11 U-——-- $55
1U e $5
L O - $45 Al
Answer$ ... [2]
S (a) Given that 8! = |, find 4.
! Bi
‘ 3 3
Answer (@) d=..................... [1]
(b) Given that 2ix =4, find x.
331

Examiner’s
Use
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For . s s s . s .
exammers] 6  The surface of a spherical solid of radius 5 m is to be painted and each tin of paint can
. 2
Use paint an area of 6mm”.

How many tins of paint are to be bought to paint the spherical solid?

Surface area of sphere = 47(5)’

N
= 100r M
1007 _ 16.66667 Mi
6n

No of tins =17 Al

ANSWET «.ooeeeeaeeeeeaeeniennnnineeens [3]
7 (a) Express 2016 as a product of its prime factors.
2’x3*x7 Bl

Answer (@) «..cooovininininiiiiiiiin 11

is a perfect square, find the smallest possible integer value of k.

(b) Given that e

2°x3'x7 (2x2x3)x(2x2x3)x2x7 M1
koo k
k=14 Al
Answer (b)) k=...ccccouiiiiiiiiiennns 2]

R
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For . . Fi
Examine’s| 8 A cyclist cycles at an average speed of 28 km/h for 45 minutes. Exm?.r,q's
Wi After resting for 25 minutes, he continues to cycle for another 12 km in 30 minutes. Use

Calculate the average speed of the cyclist in knvh for the entire journey.

P
oot

Total time taken = 45 + 30 +25 sk
=100 mins = lg-h

Total Distance travelled = 12 + 28 x = Al
=33 km

Average speed = 33/ l—i—

=19.8 kimm/h Ald

~ Answer ... knv/ h [3]
{.
(a) Solve the inequality x+6 <13 s 5x-2.
X+6<13s5x-2
x+6<13 or 13s5x-2
x<7 : 3<x Al
3sx<7 Al
Answer (@) ...........cccocevviiiinnannn [2)

(b) Hence, write down the largest possible prime value of x that satisfies
xX+6<13s5x-2. '

Answer (b)) x=.....ccccoiiiuiinannnn..
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For qu
Bxamine'sl 10 (2) Express x?— 6x - 16 in the form of (x-af - 5. ‘ S
Bi
(x-3F -25
Answer (a) LIRS | §

() Hence, write down the minimum value of y=x*-6x-16.

Bl
y=-25

Answer (b) U DOCTOUSPRRUSUNRRRRRORRNNY | §

(©)  Write down the equation of the line of symmetry of the graph of y = x> —6x—16.

'x=3 Bl
Answer (c) Bt TP | | |
11 Ali’s height is 150 cm. o
Brian’s height is 110% of Chandra’s height.
Brian’s height is 96 % of Ali’s height.
What is Chandra’s height in metres?
‘Brian’s height = 0,96 x150 Ml
=144 cm
Chandra’s height = :‘:—gxm M1
~13Im (3s.f) Al
Answer . .. m [3]
S

[Turn over
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For For
Examiner’s 12 . Examiner’s
Use Use
Figure I ‘igure 2 - Figure3
LY S //‘
AN L ,
I "X g
\ s
N 4
Figure 4 - Figure:5 " Figure 6

Which of the graphs shown above could be the graph of

1
@ y=-—,
b o

Answer (a) Figure ....... S 1]
(b) y'+x=‘—2’

Answer (b) Figure .................... .. "[1]
© y=1-x.

Answer (c¢) Figure ....... v et nee (1]
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13 In the diagram, AOC is the diameter of the circle, centre O.
RST is the tangent at S.
£ASO =38° and ZBAC = 26°.

(@) Find £ZASR. 4
o o C
LR~ =28 (Tangent to circle)

=52°

B

R S T
Answer (@) LASR =....................... o [1]

(b) Find £ACS.

- LACS = £0OSC

(Base angle of isos. triangle)
=90°-38° (angle in a semi circle)

=52° 51
(V]
Answer (b) LACS = ....cc.ccovvnnnn.... [1]
(¢) Find £BSC.
4BSC = £BAC .
(Angle in same segment)
- 26° BI |
' ‘ : 0
Answer (¢) £BSC = ........ccvuuuueen.n 1]
14 €= {integersx: 2 < x <10}
P = { prime numbers}
Q = { factors of 12}
(a) List the elements in Q.
{3.4,6; Bi
Answer (@) .....ccooeeiiiiiiiiiiiiiin, [1]
(b) List the elements in (P UQ)'.
‘ {89,103 BI
7 Answer (B) .....ccooeiiiiiiiiiiiian . 1]
(¢) Find n(PNQ").
' 2 Bt
ANSWer (C).eooeeeeiieieeeiiiii (1]
H-B

[Turn over
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15 A hawker sells green tea and jasmine tea, each available in small, medium and large
cups.
The matrices show the number of cups sold during lunch and the price of one cup of each

size.
. Pri
Small Medium Large Small lr;%e
4 8 2
Grecj,nTea ( . 3 o ) Medium | 1.50
Jasmine Tea Large 1.80
a8 2 4x1.2 + 8x1.5 + 2x1.8 A
(@) Find Ls|= (#x12+81. x1. M1
0 Ix1.2 +5x1.5 + 0x1.8
_ (204 Al
8.7 _
Answer (@) ... ....................... [2]
(b) Explain what your answer to () represents. B
Answer (b) The elements in (a) represents the total amount eamed by the drink stall
for selling green tea and jasmine tea respectively. .. ..o [1]
T 4x+6
Simpl .
16 (a) plify e
2
= B1
Answer (@)............................. [1] -
4  a-216

' Express as a single fraction in its simplest form’ - .
% P ge . b a+3b a*-9p®

4 _a-21b _ 4(a-3b)-(a-21b) A1
a+3b a’ -9’ (a+3b)a-35)
B 3a+9b
- (a+ 3bi_a—3b;
-2 Al
a-3b
Answer (D) ............coooiii [2]
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17 ABCDVis aright pymmid with a square base of side 8 cm.

VO is vertical and VC = 13 cm.

(a) Find the length of OC.

oc=Lac
2

=%J82+82

~5.66 cm (3 s.f) Bi

(b) Find the vertical height VO.

vo =132 —0oC?
=-J37 A
~11.7 em (3sf) i31

(c) Calculate the volume of the pyramid.

Volume = %(82 W

~250 cm’ (3s.f)

Answer (@) OC=..................... cm [1]

Answer () VO=...................... cm [1]
B1

- Answer (c)....' ......................... em’ [1]

[Turn over
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Exaxxr:?l:la's 18 (a) Factorise completely 8ab +1—4a-2b. B(arl:](;;q"s
Use Use
8ab+1-4a-2b =4al2b-1)-(-1+26) ™!
= ({da-1)\26-1) Al
Answer (@) ....................... T 2]

(b) Factorise 3x* —15x +18.

>

3 -15x+18 =3(x* —5x+6) Ml
=3(x-3)x-2) a1

Answer (B) .. .......ccoceiiiiiiiiinnea [2]

19 Itis given that x is inversely proportional to the square root of y.
When x=6, y =4. -

(a) Find the equation relating x and y..

x= L_, where kis aconstant = M
Wy
k=12
X= 12— Al
Jr
Answer (@) .......ccoooiiiiiiiiiiiiin, 2]
(b) Hence, find the value of x when y =256.
37 m
4

Answer (b)) x= .. ... ... ... [1]
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21 (a) Convert 2015 picoseconds to seconds, giving your answer in standard form.

(i) Calculate the percentage of the total budget allocated to the Ministry of

Education.
9
10.9x10 «100% Mi
6.782x10"

~16.1% : Al

Answer (b)(ii) .......... EPppp—

2.015x107° Bl
Answer (@)........................ seconds [1]
(b) In the Singapore Budget 2015, the Ministry of Education was allocated
$10.9 billion from the total budget of $67 820 000 000.
(i) How much was allocated to the other ministries?
Give your answer in billion. h
6.782x10" -10.9x10°  M!
=5.692x10"
56.92 Al
Answer 0)(i) $ .....ceeeennnoe. billion [2]

For
Examiner’s
Use
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15

22 The cumulative frequency curve below illustrates the marks obtained, out of 70, by 120
students in test 4. The passing mark is 35.

Cumulative frequency

(a) - Use the graph to find
(i) the median mark,

40 Bl

Answer (@) o oo
(ii) the interquartile range., o
Accept Ans:
: 2110 22 Bl
Answer (@)(il) ... ... ... ... .. ...

(b) The box-and-whisker plot represents the marks, out of 70, obtained by the same
group of 120 students in test B two weeks later.

(11

.M

Find the interquartile range.

Answer (B) ........cco....... T

[Turn over

For
Examiner’s
Use




16 Clementi Town Secondary School

Mathematics / Paper 1 Secondary 4 Express / 5 Normal Academic Preliminary Examination 2015
For For
Examiner’s Examiner’s
Use (¢) Inwhich exam did the students perform better? Justify your answer. Use
Test B has a higher mean mark than that of Test A, hence the students
ARSWET (6] e et £ 06 the students
perform better for Test B. . .
..................................................................................................... 2]
23 The numerator of a fraction is x and its denominator is y when expressed in its simplest
form.
The sum of the numerator and the denominator of the fraction is 21.
When 5 is added to the numerator, the fraction becomes 1.
(a) Write down two simultaneous equations, in terms of x and y, to represent this
information.
X+5 1 Bl
B 4
Answer (@).............................._
Xt+y= 21 B
................................. (2]
(b) Solve the simultaneous equation to findthe value of xandy.
8 Bl
Answer (b)) x=..........................
13 RBi
b S N [2]
(©) Hence, state the reciprocal of the original fraction.
i3 Bi
8
Answer (¢) .. ... (1]
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For . . . . For
Examine’s] 24 The diagram shows the speed-time graph of a particle over a period of 15 seconds. Examiner’s
Use The particle uniformly decelerated from 10 m/s to v m/s in 5 seconds. Use

It then maintains at this speed for the next 5 seconds and accelerates uniformly at 2 m/s’
for another 5 seconds.
The distance travelled in the first 5 seconds is 35 m.

(a) Find the value of v.

4 31
Answer (@v=.......................... e [1
(b) Find the speed of the particle after 15 seconds.
, 14 B1
Answer (B).....ccoooviiiiininnnnn, nvs [1]
(¢) Complete the corresponding distance-time graph. 3]
Speefi (mnJ/s)
4
10
v
. ) - ;T. &
-0 5 10 s ®)
Distance (m)
_ A '
100
35
r . B!
BI Bl .
» Time (s)
5 10 15
~ END OF PAPER ~
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Mathematical Formulae

Compound Interest

n

r
Total amount ( 100 )

Mensuration

Curved surface area of a cone = 1rl

Surface area of a sphere = Amr*

1

2
Volume of a cone = 3'70‘ h
3

Volume of a sphere = g o

|
Area of triangle ABC = Eab sinC
Arc length - r0 , Where @ is in radians

2
Sector area = —2—7' 6, where 6 is in radians

Trigonometry
a b e
sind sinB sinC _
a® =b +c* —2becos A

Statistics

Dk

Mean = zf

Y& [k

' 2
Jfx
Standard deviation =
X2\
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Answer all the questions.

1 (a) Solve (2x+1) =25. 2]
(b) Simplify ’”2}’ 2" ;8" . 2]

(¢) Itisgiventhat z= x .

3x-y
(i) Findzwhenx=3andy=1.5. [1]
(ii) Express x interms of y and z. 2]
(d) Express 2 - %’;Zg_ as a single fraction in its simplest form. [2]
+28

2 (a) Lenny bought abrand new car at a selling price of $109 000.
He paid 40% of the selling price in cash and took a 5-year loan for the rest of the amount.
If the bank charges 2.8% of simple interest per annum for the loan, calculate

(i) the total interest payable, » [2]
(ii) the amount Lenny has to pay per month for the loan. [2]

(b) Lenny’s new car uses fuel at an average rate of 9.5 litres per 100 km dnven
In an average year, Lenny drives 15 000 km.

The retail price of fuel is $2.25 per litre and Lenny has a loyalty card that gives him 10%
discount off the retail price.

Assuming the price of fuel remains the same, work out the amount Lenny would expect
to spend on fuel in one year, correct to the nearest dollar. [2]

(¢) The original value of the car is its selling price of $109 000.

For each of the first five years, the value of the car decreases by 13% of its value at the
start of every year.

After three years, Lenny decides to sell the car.

Calculate the overall percentage reduction in the value of the car compared with its
ongmal value, giving your answer to 2 decimal places. [3]

[Turn over
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Diagram 1 Diagram II

A 20-metre long tunnel can be found along a hiking trail, as shown in Diagram 1.

The cross-section of this tunnel is a segment AKB of a circle centre O and radius 3 m, as shown
in Diagram IL

It is given that angle AOB = f—; .

(a) Calculate

(i) the length of 4B, [2]
(ii) the perimeter of the segment AKB, [2]
(iii) the area of the segment AKB. [3]
(b) During a construction project, the tunnel is to be permanently sealed off by filling it
with cement. .
Work out the total cost of cement required to completely fill the tunnel, assuming that
the cost of cement is $30 per cubic metre. [2]

(@) Inthe diagram above, ABCD is a cyclic quadrilateral in a circle with centre O.
ABE is a straight line which is parallel to DC..
Given that angle AEC = 40° and angle AOD = 80°, find
(i) angle DAO, 1]

(i) angle ACD. [1]
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(b) Given further that angle ODC = 30°, find angle OAC. ~ 1
(¢) By showing your working and stating all the reasons clearly,

(i) prove that triangle ACE is isosceles, 2]

(ii) show that triangle BCE and triangle DAC are similar. 2]
(d) A point, F, is on the same side of 4D as O, such that angle 4FD is 30°.

Determine whether the point F lies on the circumference of the circle, inside the circle,

or outside the circle.
Give a reason for your answer. [2]

A rectangular piece of paper ABCD is folded along the lme ED such that C is'moved to F.
" The length of 4B is (3x—2) cm, AD is (2x — l) cm andEC isd4dcm.

(a) Write down an expression, in terms of x, for

(i) area of rectangle ABCD, (1]
(ii) area of the triangle DEF. (1]

(b) Given that the area of the shaded region ABEFD is 184 ¢cm’, form an equation in x and

show that it reduces to 6x* —19x-174=0. ; [2]
(c) Solve the equation 6x* —19x—174 =0, giving the answers correct to three decimal
places. | (3]
(d) Find the perimeter of the folded piece of paper. | 12]
150

[Tum over
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(a) The diagram above shows part of the design of a necklace.
AD and DG are sides of a regular polygon.
ABCD and DEFG are squares, while angle CDE = 20°.

(D  Find the total number of sides of this regular polygon. , 3]
(i) Calculate angle AGF. 2]

(b) The first five terms in a sequence of numbers, Ty, T2, T3, T4, Ts, ... are given by
- =9,-4,1,6,11, ....

(@) Find Tg¢and 77 _ [1]

(i) Is it possible for the terms beyond Tsto be negative? :
Explain your answer. . [1]

(iif) Find an expression, in terms of n, for T, - 2]

(iv) Evaluate Tiso. : ST ; gt
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North

420

The diagram shows a large garden, PORS, which overlooks a triangular pond, PST.

A bridge is built across the pond from U to T, where U is a point on PS and 7T is due east of .
Angle TPU = 42° and the bearing of P from T is 290°.

PT =340 m, SU = 280 m and RS =420 m. '

(a) Calculate

() angle PTU, ' : (1]
(ii) the bea.n'pg of S from P. [2]

(b) After astroll in the garden, Joe stops at U.

Suppose the entrance to the garden is at P, how far is Joe away from the entrance?  [2]

(¢) Calculate the area of the triangular pond, PST, | [2]

(d) During a renovation of the garden, the original bridge is replaced by a new bridge that
would join PSto T by the shortest distance.

Calculate the length of this new bridge. ; [2]
(e Whe_n the pond appears on an accurate map, PT =17 mm. ,
Find the area of the pond on this map in square millimetres. [2]
15 |

[Turn over
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8 (@) Pisthepoint(2, 1).
-3

The position vector of QO is( . )

(i)  Write down the column vector }_3@ [1]

(i) Find the exact value of }@] . 2]

@iii) Find the position vector of R, such that §§ = 3@. [1]

(®) 4
E
F
B

M

ABCD is a parallelogram and E lies on CD produced such that CD = DE,
F is the midpoint of AD and G is a point on BC such that BG : GC =1 - 3.

Given BG=aand CD=b,

(i)  express, as sirnply as possible, in térms ofa and/or b,

@ DF, o | | o
() BF, o [1]
(9 BE. [1]
(ii) . Make two statements about B, F and E [2]

(iiif) Find the numerical value of

@) area of triangle AFB ‘ (1]
~ areaof triangle DCG’
(b area of triangle AFRB

. 1
area of quadilateral FBGD ]
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9 Answer the whole of this question on a sheet of graph paper.

The table below shows the number of residents () in Town S after ¢ years.

The variables f and 7 are connected by the equation n = 60(2° ) +150.

Year (f) 0 1 2 3 4 > 6 7
Number of residents (n) | 210 270 390 | 630 | 1110 | 2070 k 7830
(a) Find the value of k. M

(b) Using a scale of 2 cm to represent 1 year, draw a horizontal axis for 0 <7< 7.
Using a scale of 2 cm to represent 1000 residents; draw a vertical axis for 0 < n < 8000.

On your axes, plot the points given in the table and join them with a smooth curve. [3]

(¢) Use your graph to estimate the number of years it took for the population of the town to

reach 1000. [1]
(d) (i) By drawing a tangent, find the gradient of the curve at (5, 2070). [2]
© (ii) What does this gradient represent? [1]
(¢) The number of residents in another town, Town M is given by the equation
n=7000-600t for 0st<7.
. (i) Onthe same axes, draw a graph to represent the number of residents in
Town M. (2]
(i) Find the value of t when the two towns have the same number of residents. [1]

\Ba

[Turn over
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10 (a)

()

A goodie bag contains 5 chocolates and 3 candy bars.

Ann takes an item randomly from the goodie bag and eats it.

Ben then takes an item randomly from the goodie bag.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]

Find, as a fraction in its simplest form, the probability that

(ii) both of them take a candy bar, 1]
(iii) Ben takes a chocolate, [1]
(iv) one of the items taken is a chocolate. A [1]

Twenty students took part in a Mathematics quiz which has a maximum of 10 marks.
Their marks are shown in the frequency table below.

Mark 213|456l 7[8]9]10

Frequency | 1 |1 |0 f2|5[3[14]3
(i)  Write down the median mark. [1]
@) Calculate the mean mark. | (]
(iii) What is the passing mark of the quiz if 40% of the students passed? 1]
(iv)_ Calculate the staridar;i deviation. [2]

(v)  The same group of students took part in a Science quii with the same maximum
The mean mark for the Science quiz was 7.5 and the standard deviation was 2.02.
~ Make two comparisons between the performances of the students in these two
quizzes. _ [2]

— End of Paper —
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Mathematical Formulae

Compound Interest

n

r
= Pl1+—
Total amount ( 100 )

Mensuration
Curved surface area of a cone = Tl
Surface area of a sphere = 4tr*

1

Volume of a cone = gﬂ:r “h
Volume of a sphere = 3.,17.3

|
Area of triangle ABC = Eab smC
Arclength = r@ , where @ is in radians

| -
Sector area = EY“B , where @ is in radians
Trigonometry
a b e
sindA smB sinC
a® =b* +c¢* —=2bccos A

Statistics

Mean = Ef

: - .
Y 5 f
Standard deviation = 2— = 2—

XY
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Answer all the questions.
1 (a) Solve (2x+1) =25. 2]
2 9.2
() Simpliy E12P B OF 2]
4 8
(¢) Itisgiventhat z= , I
3x-y
(i) Findzwhenx=3andy=1.5. (1
(ii) Express x interms of y and z. [2]
(d) Express 2 - -2 as a single fraction in its simplest form. [2]
f+2g
1 (@ (2x+1)==25
5-1 -5-1
X=——r o ——ro0
2
x=2 or -3 [B2 — 1 mark for each correct answer]
" *42)’ N 2)’8)(" +2y) [M1 — factorise]
x+2y 8 '
= X
4 2(x—2'y)6c+ 2y5
- (A1)
x-2y ‘
1 (© @ z=0632 [B1]
. 2 P
i) z°=
(i) ET—
3z2°x-z'y=x
3z’x—x=1z"y [M1 — grouping like terms]
x(322 - 1)= z'y
2 .
z2y
x= Al
32° -1 e
’ 4g -\4f - . . e =
1 () 2/ +4g (4f g ) [M1 — combine as a single fraction]
| f+2g |
50—
-22-2f [A1]
f+2g

HSLL
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2 (@) Lenny bought a brand new car at a selling price of $109 000.
He paid 40% of the selling price in cash and took a 5-year loan for the rest of the amount.
If the bank charges 2.8% of simple interest per annum for the loan, calculate

(i) the total interest payable, [2]
(i) the amount Lenny has to pay per month for the loan. [2]

(b) Lenny’s new car uses fuel at an average rate of 9.5 litres per 100 km driven.
In an average year, Lenny drives 15 000 km.

The retail price of fuel is $2.25 per litre and Lenny has a loyalty card that gives him 10%
discount off the retail price.

Assuming the price of fuel remains the same, work out the amount Lenny would expect to
spend on fuel in one year, correct to the nearest dollar. [2]

(¢)  The original value of the car is its selling price of $109 000.

For each of the first five years, the value of the car decreases by 13% of its value at the
start of every year.

After three years, Lenny decides to sell the car.

Calculate the overall percentage reduction in the value of the car compared with its
- original value, giving your answer to 2 decimal places. [3]

2 @ @) Intere o =  0-6x109000)x2.8x5

[M1 —simple interest]

100
= $9156 [Al]
(i) Monthly payment = $ (0'6 X 10? 0(1)2) +9156 [M1 — instalment]
X .
- = $1242.60 [A1]
2 (b) Amount .of fuel required in a year = 9.5x150 =1425 litres [M1 — either one]
' Price of 1litre of fuel after discount = $2.025 ’
Amount of money spent on fuel in a year = $2 885.625 ~ $2886 [A1]
2 (9 109000x(0.87) =71776.827 - [M1 — depreciation]
Ll 776'827x100% A [M1-find % change]
109000

~34.15% (to 2 d.p.) [A1]
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Diagram I » : Diagram II

A 20-metre long tunnel can be found along a hiking trail, as shown in Diagram 1.
The cross-section of this tunnel is a segment AKB of a circle centre O and radius 3 m, as shown
in Diagram II.

It is given that angle AOB = %

(@)
(b)
3 (a)
3 (a)
3 (a)
3 (b)

(@ A4B-= 2(3sin Z—Z) [M1 — use trigo ratio] EZ

Calculate

(i) the length of 4B, (2]
(i) the perimeter of the segment AKB, 2]
(iii) the area of the segment AKB. : [3]

During a construction project, the tunnel is to be permanently sealed off by filling it with
cement.

Work out the total cost of cement required to completely fill the tunnel, assuming that the
cost of cement is $30 per cubic metre. 2]

Sor

=3.65m (3s.f) [Al] A N
. ' ' A
OR by cosine rule '
(ii) Perimeter = 3(2.7# - i—;[) +4B [M1 — find arc length]
= 18.6 m(3s.f) [A1]
(iii) . Area of minor segment= l(3)Z o sin R (M1] A
e 2 12 12
~1.54382 m’

Area of major segment AKB = (3] ~1.54382 [M1]
= 26.7305 m’
=~267m’(3sf) [Al]
Volume of tunnel = 26.7305x20 = 534.61 m’ M1] KK

Total cost of cement = 30 x 534.61 ~ $16000 (3 5.f) or $16038.30  [Al]
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4
(@) Inthe diagram above, ABCD is a cyclic quadrilateral in a circle with centre O.
ABE is a straight line which is parallel to DC.
Given that angle AEC = 40° and angle AOD = 80°, find
(i) angle DAO, (1]
(ii) angle ACD. : [1]
(b) Given further that angle ODC = 30°, find angle OAC. m
() By showing your working and stating all the reasons clearly,
(i) prove that triangle ACE is isosceles, - + . J2]
(i) ~show that triangle BCE and triangle DAC are similar. 2]
(d) A point, F, is on the same side of AD as O, such that angle AFD is 30°.
Determine whethef the point F lies on the circumference Qf the circle, inside th_e ciréle, '
or outside the circle. - '
Give a reason for your answer. : 2]
’ : _ 180" -80° _ . P
4 @ @{  4D4A0= — 50° (isos. triangle) [Al — with reason]
4 (@ @() LACD= -;—(80' )= 40° (L atcentre =2 £ atcircumf) [Al — with reason]
4 () LOAC=180"-50"-50"-40° —30° =10°(sum of Zsin atriangle) [A1 — with reason]
4 (© (@O LEAC= LACD = 40" (from (a)(ii); alt. £s, AE//DC)
Hence £ EAC = 40° - M1] '
Since £ FAC = L AEC ,
Hence, triangle ACE is isosceles.  [Al]
4 ©

(i) LCBE= LADC (ext £ of cyclic quad ) [Al — with reason]
L BEC = £ DC4 =40°(from (a))
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By AA similarity test, triangle BCE and triangle DAC are similar. [Al]
4 ) F lies outside the circle. [B1]

If F lies on the circumference, Z AFD = 40°.
If F lies inside the circle, 40° </ AFD <80°. (£ at centre =2 Z at circumf)
Hence F must lie outside the circle [Al — with reason]

D

A rectangular piece of paper ABCD is folded along the line ED such that C is moved to F.
The length of 4B is (3x - 2) cm, AD is (2x — 1) cm and EC is 4 cm.

(a) - Write down an expression, in terms of x, for _
(i) area of rectangle ABCD, ' (1]
(i) area of the triangle DEF. _ [1]

(b) Given that the area of the shaded region ABEFD is 184 cm?, form an equation in x and

show that it reduces to 6x* —19x ~174 = 0. _ (2]
(c) '~ Solve the equation 6x*>-19x-174=0, giving the answers correct to three decimal

places. : 3]
(d)  Find the perimeter of the folded piece of paper. ‘ [2]

S @ @ 7(3x——2)(2x—1)=6x2—7x+2 [B1]
5 (@ (i) %(4)(3x—2)=6x—4 [B1]

5 () 6x'-Tx+2-2(6x-4)=184 [M1]
6x* ~19x—-174 =0 [Al] 156
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5 (© =x= ~(-19) £ (-19)" - (4)(6)(-174)
(2)(6)

[M1 — quadratic formula]

x=719 or -4.030 [A2 - 1 mark for each correct answer]

S @ DC=3x-2=19.588

DE =+/19.588" + 4% =19.992 cm [M1 - find DE by Pythagoras Theorem]
Perimeter =3x -2+ 2x— 1+ 2x— 5+ 19.992

=Tx+11.992

= 62.4 cm [Al]

' ‘ F
C E '
(a) The diagram above shows part of the design of a necklace.

AD and DG are sides of a regular polygon.
ABCD and DEFG are squares, while angle CDE = 20°.

()  Find the total number of sides of this regular polygon. [3]
(ii) = Calculate angle AGF. | (2]
6 (b) The first five terms in a sequence of numbers, T}, T 2 T3, T4, Ts, ... are given by
- =9,-4,1,6,11, .... ’
() Find Tsand 7. (1]
(i) Is it possible for the terms beyond Tsto be negative?
Explain your answer. [1]
(iii) Find an expression, in terms of n, for 7,, [2]
(iv) Evaluate Tis. (1]
6 (@ () Interiorangle of polygon ( ZADG) =360 — 90" —90° — 20"
v =160" [M1 — angles at a point]
< Exterior angle = 180" ~160" = 20" .
No. of sides =% [M1—int orext Z of polygon method]

-18 [Al]



Clementi Town Secondary School 9

Preliminary Examination 2015 Secondary 4 Express /5 Normal Academic Mathematics / Paper 2
6 (a) (i) ZAGD-= Md 10° [M1 —isos A]

LAGF =10"+90" =100 [A1]
6 () () Ts=16,T,=21 [B1]

6 (b) (i) No. Every term in this sequence is larger than the previous by 5. Since the terms
after 2" term is positive, any of the terms after the 5™ term can never be negative. [B1]

6 (b) (i) 7,=-9,-4,1,6,11,....
T,+14=5,10, 15, 20, 25, } [M1 —recognise the pattern]

Ta+14=5n
T,=5n— 14 [Al])

6. (b) @) Tiso=5(150)—14="736 [B1]

North

R

The diagram shows a large garden, PORS, which overlooks a triangular pond, PST.

A bridge is built across the pond from U to T, where U is a point on PS and T is due east of U.
Angle TPU = 42° and the bearing of P from T is 290°.

PT =340 m, SU =280 m and RS = 420 m.

(a) Calculate

(@ - -angle PTU, (1]
(ii)v the bearing of S from P. - ' V 2]

(b) After astroll in the garden, Joe stops at U.

Suppose the entrance to the garden is at P, how far is Joe away from the entrance? 2]

159
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(¢) Calculate the area of the triangular pond, PST. 2]

(d) During a renovation of the garden, the original bridge is replaced by a new bridge that
would join PSto T by the shortest distance.

Calculate the length of this new bridge. [2]
(¢) When the pond appears on an accurate map, PT = 17 mm.
Find the area of the pond on this map in square millimetres. 2]
A4

7 @@ LPTU=290"-270"220" [BI]

>

7 @) ZBIP =360° - 290° = 70° p~ 340

LAPT =180° - 70" =110° [M1]

U
Bearing of S fromP =110° +42° =152 [A1]

280
7 () LPUT=180"-42-20" =118
PU 340

- =— _ [M1- sine rule]
sin20° sm118°

S
PU =_ x sin 20° '
sin118°
=131.703
=132m @3s.f) ’ [Al]
7 () Areaofthe pond = —;-(340)(280 +131.703)sin 42° [M1 - %ab sinc® ]
| = 46832.12 -
=46800m’ 3s.f) [Al]
7 () Letxbe the shortest distance from PSto 7.
Area of the pond = 46832.12 m®
%(x)(280 +131.703)= 46832.12 [M1- area of triangle]
x=227.504=228m (3s.f) [A1]
7 (e Ratio of length=340m: 17mm =20m : 1 mm
Ratio of area = 400 m® : 1 mm’ _ [M1-area of similar figures ]
Area of pond on the map= i‘M ~117 mm? [Al]
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8 (a) Pisthepoint(2,1).
-3
The position vector of O is( : )
() Write down the column vector PQ. [1]
(ii) Find the exact value of lP‘Ql 2]
(iii) Find the position vector of R, such that @i - 3@3 n
N — (2
@ @ orP =(1)
e (=3} (2\ (-5\
PO =0Q-0P = -1 . 1= B1
2-00-~J-()-(5)
@ G [Po- J57 + 52 M1]
=50 or 5v/2 units [Al]
@ @) OR-30P
OR-00=3{0P -00)
T 2 -3 12
OR =30P-200 =3| |-2 = Bl
7)) )
(b)
.
ABCD is a parallelogram and £ lies on CD produced such that CD = DE.
Fis the mldpomt of ADandGisa pomt on BCsuchthat BG: GC=1:3.
Given BG=a and CD=b,
(i) express, as simply as possible, in terms of a and/or b,
@) DF,
(b) BF, 158 (1]

(¢©) BE.

0

(1]
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(i) Make two statements about B, F and E. 2]
(iii) Find the numerical value of
area of triangle AFB (1]
area of triangle DCG’ _
b) area of triangle AFB (1]
area of quadilateral FBGD'
®) O () BT?=-A_'F=—%Z;Z"= ——;—(4a)=—2a [B1]
®) @ @ BF=BC+CD+DF=4a+b-2a=2a+h [B1]
() (@) () BE=BC+CE=4a+2b [B1]
() @) ..BE-2BF
(1) BE=2BF (2)B, F and E lie on the same straight line. [B2]
area of triangle AFB 2
e B1
® @ ot wgle DG 3 e
area of triangle AFB 1 2
i e
®) @b @ area of parallelogram ABCD 4 8
area of tx:nangleAFB _2 (from (a))
area of triangle DCG 3
area of triangle AFB 2’ : (B1]

" weadl quadilateral FBGD _ 3
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9 Answer the whole of this question on a sheet of graph paper.

The table below shows the number of residents (7) in Town S after ¢ years.

The variables ¢t and 7 are connected by the equation n = 60(2t )+150.

Year () 0 1 2 3 4 5 6 7
Number of residents (n) | 210 270 | 390 | 630 | 1110 | 2070 k 7830
(a) Find the value of k. [1]

(b) Using a scale of 2 cm to represent 1 year, draw a horizontal axis for 0<st<7.

©

@

©

(@)

(b)

©

- (@

(e)

(@

Using a scale of 2 cm to represent 1000 residents, draw a vertical axis for 0 < n < 8000.

On your axes, plot the points given in the table and join them with a smooth curve.  [3]

Use your graph to estimate the number of years it took for the population of the town to
reach 1000. 1]
(i) By drawing a tangent, find the gradient of the curve at (5, 2070). (2]
(ii) What does this gradient represent? (1]
The number of residents in another town, Town M is given by the equation
n=7000-600t for 0st<7.
(i) On the same axes, draw a graph to represent the number of residents in

Town M. ' 2l
(ii) Find the value of ¢ when the two towns have the same number of residents. ~ "[1]

k = 60(2°) +150 = 3990

[B1]

Draw the axes with correct scale. - [B1]

Plot all given points. . . [B1]

Draw a smooth curve through all plots. [(B1]

(Refer to graph) .

t=3.8 years (£0.1) - [B1]

(i) Draw the tangent at = 5. - [M1]
Gradient = 1330 (+100) [Al]

(ii) The gradient represents the rate at which the number of residents in the town is

increasing at the instant when ¢ = 5. [B1]

(i) Plotat least 2 points from the given equation. = [Bl1]

Draw a straight through all plots. [B1]
(Refer to graph)
(i) From the graph, t=5.8 [B1]

51
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s

10 (a) A goodie bag contains 5 chocolates and 3 candy bars.
Ann takes an item randomly from the goodie bag and eats it.
Ben then takes an item randomly from the goodie bag.
(i) Draw atree diagram to show the probabilities of the possible outcomes. [2]

Find, as a fraction in its simplest form, the probability that

(i) both of them take a candy bar, - 3
(iii) Ben takes a chocolate, o m
(iv) one of the items taken is a choc:olatev.‘ . - . | ' v : 1]

10 @ ®
Ann Ben  Outcome
4 : 54 5
7 Chocolate §-x 7 14
3
‘8 - Chocolate 3 _ : gx-:}- _ E
- CandyBar 87 56
2 3,515
3 " Candy Bar 7 Chocola.te 3 ',; "5
2
-9

32 3
Candy Bar 37 8

B2 for no errors, Bl for 1-2 errors, BO for more than 2 errors]
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10 (a) (i) %%% | [B1]

10 (@) (i) gx%+§x%=§ [B1]
10 (@) (iv) gx%+§x§-=-}2—§- [B1]

10 (b) Twenty students took part in a Mathematics quiz which has a maximum of 10 marks.
Their marks are shown in the frequency table below.

10

10

10

10

10

(b)

(b)

(b)

(b)

(b)

Mark 2 13141516171 8]19]10
Frequency | 1 [ 1 /0|2 |5]|3]|1]|41]3
(i) Write down the median mark. (1]
(ii) Calculate the mean mark. 1]
(i) What is the passing mark of the quiz if 40% of the students passed? [1]
(iv) Calculate the standard deviation. [2]
(v) The same group of students took part in a Science quiz with the same maximum
'}mha:kx;lean mark for the Science quiz was 7.5 and the standard deviation was 2.02.
Make two comparisons between the performances of the students in these two
quizzes. ‘ (2]
(i Median=7 = ' ' 3t [B1] .
) Mean= 2x1+3x1+5x2+6x5+7x3+$x1+9x4+10x3';7 -
20
(i) Passing mark =38 ' _ [B1]
(v) Standard deviation = J22 x1 +32 x1+5*x2+6’ x512~(;/1 x3+8" x1+9* x4+10% x3 o
=221(3sf) | M1] [Al] -
| (v) - The students generally performed better for the Science Quiz as the mean mark

for the Science Quiz is higher than the mean mark for the Mathematics Quiz.
- The marks for the Science Quiz are more consistent than the marks for the
Mathematics Quiz. _ [B2]

— End of Paper —

16°
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Answer all the questions.

1 (a) The selling price of a bedroom set afier a 25% discount is $4 800.
(iy  Find the original price of the bedroom set. n
(i)  John bought the bedroom set at the selling price of $4800 on hire
purchase. He. paid a 10% deposit and paid the remaining amount in
monthly instalments of $210 per month, If the shop charges 2 simple
mierest of 25% per annum, {ind. the number of years John will take to
repay his loan. [2]

(b) Mrs Lim deposits $20 000 into a bank that pays a compound interest of x% per
year. Find the value of x if she receives $6 898 in interest after 12 years. 3]

{¢) The exchange rate between Singapore and the United States is
USSI = $G$1.35. Susan bought 5 handbags from the US that cost US$320 each
and sold the bags for SG$500 each. IFind the percentage of the total profit made.

12}
A . i V3523272
{(a)  Muke s the subject of the formula 2rs = s (3]
2
(b) (1) ixpand and simplify (p - %) . (H
(i) It is given that p? + ;;'5 =11, llence or atherwise, find the values of
A 3]
. —-~1
3 f\p !
3 A solid matal hewisphere of radius '3 cm is melied 10 form some solid identical
canes and solid identical spheres with radius 2.5 cm
(a)  Given that cach cone and cach sphere have the same volume, tind the heigit of
cach cone. 12}
{b) Find the nuraber of spheres fornied if the number of spheres is twice the number
ofcones. 2]
(¢) Calculate the total surface area of each cone. 12}
{d) The surfaces of the cones are painted red. A tin of 200 ml of paint that costs
$3.50 can paint an area of 450 cm’. Calculate the tolal cost of paint needed to
paint all the cones. 2]
Crescent Girls’ S¢hool 2015 Preium S4 Klath P2 [Turn over
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4 Diugram I shows a semi-cireular drain ABCD of length 5 m. On a rainy day, the drain
is filled with water to a height of 0.7 m. Diagram 1l shows the cross-section of the

drain when it is filled with water. The cross-scction has centre 0 and a diameter of
2.5m.

A (4 3

kA4 ._.._....\—.—:-'

Diagram 1

Biagrasn il

(a) Calculate the curved surface arca of the drain that is in contact with wvater, (4]
(b) Find the total volume of the water in the drain. {3

(a) A universal s is givenas € = (x : x is an even integer 1ess than 20].
v . P T » .
Itis given that A = {x : x is amultiple of 8} and B = {x : x 1 amultipl2 of 4} .-
;) Uising set notation, write down the relationship berweer set s and set £. 11

o

{ii) Hance, represent sets £,4 and B in o Yenn Diagram, showing all the 2]
clemems clearly.
Gi)  On your Venn Diagram, shade the region 4" 5. i}
fh; Rerer 1o the Venn Diagram belosy and answer the questions thot folloswe,
"
P '/\\ /—“\,_\‘Q

(1) Find Pn Q. {1}
(il) Writc down the set notation for the shaded region. 1]
@)y e={c,u,v,w,x,y,z}, P={u,w,y} and x &0, list all the possible

clements in Q. (1

Crescem Girly” School 4016:02115
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In the diagran above, ABCDE arc on the circumference of a circle with centre 0. QP
and QR are tangents to the circle at B and E respectively. AC and CZ intersect BD at
O and Y respectively and QAO( is a straight line.

(a) itisuiven that 2804 = S0° Showing your reasons cicarly, caleulate

(i 2BCA, 13!
iy  2AQE, [
(i  2CED. 2]
(b) Given that ZBXD = 100°, exptain cleariy whether point X is i the cirele, on
the circumierence or outside the circle. {2]
Crescent Giris' School 2615 Pretim S4 Math P2 [Turn over
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The diagram below shows the cumulative frequency curve for the marks of 400 pupils

7

who sat for a Mathematics Examination.

100

N

70

60

S0

)

40

e

-/~

i
i F

wod o oia

}

Frhr

caeds

'
»-

‘?1,_} )
.' ; L .
1
313

T

(o] ol
Lowanboagg 2anzpuwnd

50

Fxamination bMark

v

dian murk,
the intergualiiie rarge.

i graphoa i
t

»
.

Use vo
)

(a)

L
(1]

’s

HE

(i)

Two studemts were selected at random, Find the probability that one of the

(b)

marks and the ather obtained more than 66

&
>

students obtained less than 33

marks,

4016002715
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{¢) The same group of students sat for a Chemistry Examination and the results are
illustrated in the Box-and—Whnskt.rs dlagnm bclow
PN (R S H i -...,._..-__(
% ; —r R
g’ ....I - i 'L B P— S !’ I : : ;
- ] } e T ; ——>Marksi
R 0 40 B 60 70 8 90 100 i
Use the Box-and- thsl\era dlagram to fihd
(i) the inedian mark, 11
(i) the interquartile range, H}
{(d) Compare the marks obtained by the 400 students for the Mathematics
Examination and Chemistry Examination in two different ways. 2]
8 Consider the following sequence
Line i ) 2,2
ine i 13+23___32=(2x )
2
Line2 | ) . ) ‘3—x1 e
142943 =62 = ()
X 2
Line 3 . [4%5\°
12423 4 344 43—1u~=( : )
. 2
Lincd | | i
(a) 1) Write down the 4™ line of the sequence. i
(it) Write down in terms of n, the sum of 1% + 23 + 33+..... 40’ 1
(b) Usc your result in (a) to find the sum of
B 3P +42+57+6%+......+50° {2}
i)  22+43+63+8%+..... 4503 (2]
Crsscent Guls’ Schocl 2015 Prelim S4 Math P2 [Turn over
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9 In the diagram beJow, OP = p and 0Q = q. h is given that OF =304, 0Q =
SB = 0Q and 3SR = SA.

0779 0 s B
(a) Express as simply as possible in terms of p and g,
0 54
@ PB
{iiiy PR
(b)  State 2 facts about PR and PB.

{¢) Find tire numerical value of

Area of triongle RSO

Area of triangle APR

g

- 05,

w

i
t

T

3

12}

Crescent Guls’ School 3016:02/15
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Two Janguage schools conduct courses.for Korean, Japanese and Chinese Language.
The number of students for each language course in May and June are given in the

table below.

May June
Korean | Japanese | Chinese | Korean | Japanese | Chinese
School X - 150 220 116 200 250 136
School ¥ 90 5 10 351 308 457 |

The number of students for each language course in both schools in May can be

713 22
i< [150 220 116
%9 5 10

Similarly, the number of students for each language course in both schools in June
can be represented by the marrix J,

represented by the matrix

(#) Write down ihe matrix J. (1]
(b) EvaluaieT= —;- M+ J). 13
{c) State what the clements of T represent. [

The course fees were $200, $180 and $100 for Korean, Japanese and Chinese
languzge courses respecrively. .
(d) Write down 2 matrix S such that the elements of MS represent the total course
fzes collecied by each school in the munth of May
Hence, evamate MS. 2

A cas travelled from town ¥ to town }, whien were 320 km apari, at an average speed
of x knvir. A van travelled on the same road from town Y to tewn X at an average
speed which was 5 km/h slower than the speed of the car.

{a)  Write down an expression in terms of x, for the time taken by the car to travel

from town X 16 town Y. . ]
(b) Write down an expression in terms of x, for the time taken by the van to trave!

from town Y to town X. (1]
(¢) Given that the difference in time taken for both vehicles to reach their

respective destination is 15 minutes, form an equation in x and show that it

reduces to
x* —5x — 6400 = 0. 3]
(d) Solve the equation x? — 5x — 6400 = 0, giving your answer correct o 2
decimal places. (2]
(e} Hence, find in hours and minutes, the time when the two vehicles meet. i3]

Croscent Girls' School
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10

12 4, B8, C and D are points on level ground such that C is due cast of 4. It js given that
AB=75m,AC=95m, AD=9 m, LDAC =54° and LCAB = 32°.

D

North

(z) Calculate
(i) augle ARC, given that angle ABC i3 an obtuse angle, {31
(it) the bearing of C from 5. 21

(b)  Atreeisat D. The angle of depression of C lvon: the top of the tree v 25
Calcutate the

(1)  heuehtof the trez, 13
(if) greatest angle of ¢levation of the top of the tree from a point along the line
AB. 2]

Creccent Girts” School <016/62/15
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13 Answer the whole of this question on a pieee of graph paper.

: . . . 6
The variables'x and y are connected by the equation y = x + —~1.
x

The 1able below shows some values of x and their corresponding values of y.

x JO075] 1 J15] 2 {25] 3 [ 4] 5] 6 |38

» 7751 6 4.5 4 139 4 45 | 52 65 | 2.75

{a) Using a scalé of 2 cmi to 1 unit, draw. a horizontal x-axis for 0 < x < 8.
Using a scale of 2 em to 1 unit, draw a vertical y-axisfor 0 <y < 8.
On your axes, plot the points given in the table and join them with a smooth i
curve. 3]
{(b) Usc your graph to find the minimum value of y. 111
©) (i) On the same axes, draw the graph of x + 3y =21. {1]
(ii) Write down the x-coordinates of the points where the two graphs
intersect. [H]
(iii)  These values of x isa solution to the equation ax? + Hx +¢ = 0, where
a,b and ¢ are integers. Find the values of a, b and c. (2]
{d) By drawinga suitablz tangent lo your curve, find the cousd.nates of the peint at
which the pradient of the curve is - é (2]
ENDR GF PAPER
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Answer Key
. (a)(i) $6400 ()3 (b)2.50 (103sf)  (c) 15.7%
2r2 . 1 .

2. (@)s =12 oy (b)(n)p‘-—Z-l-; (i) £1 |
3. @)10em  (b)72 (c) 101 em’  (d)$31.50
4. 13.9m’ (b)5.63 m’ :
5. @(i)AcB (i) .

4 12

A

2 6 10 14 18

(b)) PNQ =90 ornull set (i)(PUQ) (i) Q = {t,v,z}

6. (a)(i)25° {i1) 40° (i) 25° (b) As £BXD > 90°, by converse of ripht
angle in a semiciseie, X iy inside the cirele. )
7. ()45 (i) 38 (by ie)i) 54 (if) 44

{d) Overall, the students did better in Chenmsiry as compared 1o Mathematics as the
medias for Chemistry is greater than the medzn for Mathematics. The marks for

Chemistry is mese spread out 2y compared 1o Mzthiematics as the mterquartile range for

Cheinistry 15 Jarger.

- 2y - - > Sxiy 2 B ) . .
B ayip1®+72" 37 +4° 4 5‘:1523(7) 13 R 22 Pt =
nin+ z N A _ - )
[.l(z 13] (b)Yi) i 6256 (i) 843 D00
9. (a)1) =3q+ :'P (i) —p +4q (i) 2q— -p (®VP.Kand I are collinear (¢ %
)= (2007268 136y (175 235 126
10.03= (30 300 w570 @ lpos 1065 2336

- . o . - .1y (81200
months of May and June in School X and Y respectively.  {d) kw 900)
1. (a) 22 (0) =2 (d)x = 82.54 or x = ~77.54 ()2 h 0 min

12. (a)(i) 106.7° (ii) 048.7°  (b)(i)3.92m (ii) 23.6°
13.(b)y =39 (c)ii)0.90r5.15 (i)a=2,b=—-12,c=9 (d)(2.3)

Crescent Ginis™ School 4016/02/15
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Answer all the questions.

The numbers 756 and 1200 written as the products of their prime factors are:
756 =22 x3%% 7

1200 = 2* x 3 % 57

Find

{a) the smalléstinteger n if 756n isa multiple of 1200.

{(b) the smallést integer m if 1200m is a perfect cube.

ANSwer ()N = e corveiciine s L1
DM .. o s m

Some boys were seated around a circular table. A bag containing 51 swects was pasied
around she tble, starting from Tim. Each boy took the same aumber of sweets. When the
bag reached Tim zgain, there was only 3 sweets lelt. 1 Tim ook one more sweel and had x

>

sweets aliogether, express the nunber of bays scated around the iable & terms of x.

ANSWEY oo 1]

[Turn over
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5 1 . s
A tank was filled with water. Mary poured out = ol the water from the tank into another

. . 1 . . ; : : .
container. She then poured out 3 uf the remaining water in the tank into another container.

She then poured out + of the remaining water in the tank into another container and so on.

How many times would she need to pour out the water from the tank so that the remaining

5 . LS . 5
water in the tank is exactly = of thelongmal amount?

2

A tectangular lake with an actual area 08 13.5 k™ is represented as an area ol € zm? o a

maj.
{2)
(b}

Lixpress the scale of the map in the form 1: 1, where 7 is an imeper,
The lahe is represented on another muap with a seale of 1 100 000. H the bicadik of
the lake is 2 cm on the second map, fnd the acwal length of the lake i hMiomeires

Answer (2) 15 e o 12

(b) Aciual length = ... km |2}

Crescent Gids’ Schoot 4C16/01/15



5  It1akes 8 workers to complete a job. The job can be completed 4 days earlier if 2 more

workers are added. How many workers will be needed if the job-needs to be completed 10
days carlier?

Answer ..

“the mass of2n oxygen atom is 2.66 X 1072° mill:grams and the mass of 2 hydrogen 2tom is
LE&7 x 10722 picograins
{2}

Vind ihe ratio of the mass of un oxygen atom to the niass of a hydrogen atoms is its
simplest form.

{h)

Find the iotal inass in kilograms sf onc oxygen atom angd two hydrogen atoms, giving
véur answer 1 standard fonn,

ANSwer () oo T e, i1]
Crescent Giris” Scheot 2015 Praitm S4 Math P1 [Turn over
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D

c

() Factorise completely 12ax — b*y 4 4a®y — 3b%x.
(b) It is given that 12a%x — by + 4a®y — 3b?x = 0. Hence, find the values of @ if
b=7,x=aandy = 10.

ANSEr () oot et eeeeeerieesiee e e e (3]

(D) & = i+ s oo e e 12]

Solve the following puir of simultancons equations.
2¥ % 167 = 3

19GY 2 G = A
62

(54

Answerx = ... — AdY = e {4

Crescant Girs’ Sthool 4016103115
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An unbiased coin and a six-sided fair die with numbers 1 to 6 are tossed. Represent the
sample space using a possibility diagram. (1

(a) Find the probability of gelting a head on the coin and 2 number less than S on the die.

(b) Sam and Tim decided to play a game. If a head is obtained from the coin, 2 points will
be awarded. If a tail is obtained from the coin, 1 point will be deducted. The 1otal
points is calculated by adding the number obtained on the die with the points obtained
from the tossing of the coin. )

Find the probability of
1 obtaining a total of'4 points,
(ii)  obtaining more than 5 points.

B gl 3 TR URPURI——. |
Crescent Giris’ Schooi 2015 Prelim 34 Math P1 [Turn over



30-2x

2
(b) Represent the solution on the number line below.

{c) 1fxisa factor of 98, find the value of x.

Solve the inequality -:- {5x—-29) < < 9.

€ i t t f } i ¥ t > B
Answer () ol e e e 13
BEF XD o e crn e o B M

11 yis inversely proportionz] o the square ote and y = v Jor a piuticuiur value of 1. Express
the value of y in tenms of p when this value of x is halved.

FASVPRE oeceeeevereeecrcraenne oo 3]

Crescent Gins™ School 4018/01/15
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12 The diagram below shows a curve of y = a(x + k)% — 5. The curve cuts the x-axis at —6
and 2 and the y-axis at A. B is the minimum point of the curve.

Y
A

(a) Express the equation of the curve in the form of y = ax + h)? —5, where @ and h are

constants
(b} A straight line cuts the cuive dat ¥ = -6 and poini A. Find the cquation nf the siraight
line.
Answer (2) EqQuation of Curve: ¥ = .o 3}
{b) Equation of straight line: y = .o . 12]
Crescont Girls’ Schocl 2015 Preliin 84 Moth 21 {Turn over
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13 In the axes provided below, the point (1, 1) bas been marked. Indicating clearly any
intercepts, sketch the graph of
{a) yx =2x—1
by 2y+x=4

Answer

(a) (b) 4 .

~
> g

(1 ,91) 1 ,.1)

>x - —>x

o
[

'

14 The equation of a curve can be expressed as y == ax” State the possible valee vilg and o' »
in cach case.
{2) v is she wolure of a hemisphere wvith ratius x.
(U) v is the aceeleration of a car that has travelld a disteues ol 150 ks iz ¥ bours

Answar ()@ = n= U B
1) 1 JE R 1 I I, 23

Croscent Girs” School A016/01/15
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15

In the diagram below, ABCD is a thombus. AD is produced to point £ and EFC is a straight

line. It is given that 2DBC = £DCE = 67° and EC = 3EF. g

A B

(a)

(b)  Find the nunierical value of
i\.»:a:of AEDF

) Areaof AEDC '

. Arca of 8DFC

Area of cuadrilateral ABZD

b

{ii)

Ansyeer

(a) ...

Name one triangle which is congruent to triangle £DC. Explain your reasons clearly,

............................................................................................................................. (31
(DY) «onenenooeerasmnsiiissssarsmmmmensrasssssespisastsins 1
(i1)... - 12)

Crescent Giris” School 2015 Prefim S4 Math P1 [Turn over

Fo



12

16 The figure below shows triangle PQR with vertices P(—3,4),Q(2.1) and R(7,1).
N . ) R » i . s

R '

. ‘. % ]: ' .

E—-.v S - . -z-

i 3

i ]

I " A *

i 1 ’ .

| : '
i

1 '

: i

:

% X

; 8

(a) Find the exact value of
(i) tan ¢PQR,
(1) sinZPRQ.

(57 Henee, find the exact value of the perpendiculas distance lrom § o PR

(€) PQRS is atrapezium with an area that is 3 tmes the arca of tiangle PR and PS5 is
parallel to QR Find the coordinates of point S.

Answer (@) (i) ... [T UUUURUURRTSPROPROO § §

) U | )

(a) Perpendicular diSlance = .. . - units 2]

{b) Coordinates 6F § = cinssmsmmemamssumams. siors g 1]

Crescent Girls’ School 4016/0115



17 In the figure below, ABCE lies on the circumierence of a circle with cenire 0 and radius

10 em. APC is the minor arc of a cireleawith centre £ and radius 15 ent.

A

C
(a) Show that ZAEC = 1.445 vadians, conect 1o 3 Jdecimald places. 12]
(b) Find £A0C in radians.
{¢)  Fmd the area of the shaded region ACLP.
Answer (b) CAOC = s 1]
(c) Area of shaded region AOCP = ...oovcemmmuemrcmrirecrieeceneaeeionns em?” [3]
Croscent Gids’ School 2015 Prelim S4 Math P13 [Tum over
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18  The diagram below represcnt the map of Town Crescent drawn 10 the scale of 1 om to 2 kim.
P and S are the positions of a primary and a secondary school respectively and the North
direction is indicated in the diagram.

(a) Thie bearing of a community centre from the primary school is 085° and the distance
between the community cenire and the primary school is 17 km. By making
appropriate measurements, find and labe! the location of the community centre. 21

(b) A police station is located south of the community centre and is equidistant from the
two schools. Find the distance in km, from the police station to the primary school.

e eerererna,,
e oo,

LI

Answer (b) DISISRCE = . oo ceemscecccssicnccnees km [3]

Crescent Girls’ School 2016/01115
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19  PQ,QR, RS and ST are adjacent sides of a regular polygon.
Given that reflex angle PQR = 200°, find
{a) the number of sides of the polygon,
(b) angle PQT. '

Answer (@) Number of sides = ...

() 2PQT = oo, N

Crescent Giits” Schoel 2015 Prelim S4 Maih P
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20 The diagram shows the distance-time graph for the first 50 seconds of a car’s journey. The
car moves ata constant speed from ¢ = 10s to t = 25 s and comes 10 rest after 30 seconds

Distance (ny)
]

soo foasssineronsnas smaes asresetaes ita desrsieen ees ..

vy

w

D
v
:
H
‘

dinseeberovinidoiysrave b dere

i —

10 25 50 )

(a) Find the speed of the car when £ = 15.
(b) Given that the car moves with a constaiit deceleration for the last 25 seconds, find its
deceleration for the last 25 seconds.

(¢)  The car starts at 20m/s and Jecelbzratzs uniformly for the first 10 sceonds. On the axces
helow, skeich the speed-tume graph for the car’s juurey,

Answer {2) ... e .onys [

(D) e e e e e e més

o
[T

{c)
Speed (m/s)
1

L3 R i

(]
N
wh

Crescent Girls™ School 401601135
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21 Figure 1 below shows a hollow square base pyramid with base length 21 and height 24 cut
into 2 parts. The lower pant of the pyramid is ditached 1o a cuboid with a square base of 2/

and height k, as shown in Figure 2.

:
!
1
1
1
!

7 §

1

)

H

: ~
]

i

)

]

1

1

1 h
¥
1
1
1
1
)

N\

| S I
s

7’

rd
7’
b4
g
21

Figure 2

Figure 1

() 1 takes | minvie 10 GH up the cuboid, find the time taken, :n sceonds, to fill up the
whele conarier in Fugure 2.
(b)  On the answer grid given on the next page, sketch the graph ot the depth of water

against ums.

....................................................... seconds {2}

Answer (a)

{Turn over

::Tg
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(b)

Height
A

18

2hpmsimmmm e~ T S A, ,

> Time {(seconds)

{1

22 The table below shows the age distribution of customers inan electronic store.

10<x=<20]20<x<30

30 < x £40

W< xZ 50]

25

5

Age 0<x<10
(years)
Frequency 2
(a) Findthe
1) mean,

() stundard deviation
¢b)  Find the modal group of the abuve distiibution.

Crescent Girls' School
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ANSWER KEY
I. (a) 100  (b) 180
48
2, —
x=-1
3. M4
4. (2)1:150000 (b)6.75
5. 16
6. (1)2660:167  (b)2.994x 10726 ‘
7. ) Gx+yEa+b)(2a—-b) (Ba=-33 or =37 or 33
8. y=7 and x=-25
9.
H X X X X X X
Coin T . X X X X X X
! 2 3 4 5 6
Die
O OY0 FE S o —
10.(a) 6 < x £ 10.4 b) < b - + } : —— >
()x=7 S % 7 8 9 10y 1
.y =4p 10.4
> 5 2 3
Rdy=—=(x+2)?-5 (b)ys= ~2x-13z
13,
() P () A
N\,
J |
..... :{.{_-L_“-_..__._....-_v =) L\
.y (i N
{‘ —>X 4\ >x
[ \
14.(a)a =§7r n=3 (h)a=100 n=-2

15. (a) 2CDB = £CBD = £ADB = 67° (diagonal ol thombus bisects interior angle)
<DCB = 180° — 67° — 67° = 46° (sum of angles in triangle BCD)
£EDC = 180° — 67° — 67° = 46° (sum of angles on straight line ADE)
DC is a conynon length
~ Triangle EDC is congruent to teiangle DCB. (ASA)

) () )3

Crescent Girls' School 2015 Prelim S4 Math P13 [Turn cver
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s 3 o 3 15
16. (a)i) 3 s O @04
17. (b) 2.89 radians  (c)63.4 cm”
18. (b) 9.8 km (£0.2) km
19. (a) 18 (b) 140°
20. (a) 20 m/s (b) 0.8 m/s*
21.(a) 95 seconds
22. (u)(i)29 (i) 8.89 (¢)20< x <30

4016/01/13
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NAME: ( ) CLASS:

6@ FAIRFIELD METHODIST SCHOOL (SECONDARY)
Q,,.\RFIQO

0,& PRELIMINARY EXAMINATION 2015
SECONDARY 4 EXPRESS / 5 NORMAL (ACADEMIC)

MATHEMATICS 4016/01
Paper 1
Date: 20 August 2015 Duration: 2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You may use a pencil for any diagrams or graphs.

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

Answer all 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.

You are expected to use a scientific calculator to evaluate explicit numerical
expressions.

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 7, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.

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 number of marks for this paper is 80.

For Examiner’s Use
Paper 1 / 80
Paper 2 /100
Total %
Setters: Mr Alester Tan 15

This question paper consists of 19 printed pages including the cover page.



Name: ( ) Class:

Mathematical Formulae

Compound interest

Total amount = P(l + r
100

Mensuration
Curved surface area of a cone = 7/

Surface area of a sphere = 47

1
Volume of a cone = gnrzh
4
Volume of a sphere = gm'

1 ;
Area of a triangle ABC = Eabsm C
Arc length = r@, where @ is in radians

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

Trigonometry

a b ¢
smA sinB sinC

a’ =b> +c¢* —2bccos A

Statistics

Mean = %{j

Standard deviation = \/sz; _ ( %j;]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
Mathematics Paoper 1



Name: ( ) Class:

Answer all the questions.

1 Calculate M—
\/ 3.-743%107

(a) Give your answer as displayed in the calculator.

(b) Write down your answer in part (a) correct to 2 significant figures.

Answer (@) ......ccooeveeiiiiiiiiinin.. [1]

2 Alan bought a smart watch for $240. When he sold it, he made a profit of 115% of his cost.
Find the selling price.

Answer S 2]
3 (a) Given that &’ xa’ +3a= a*, find the value of .
-3
(b) Simplify (%’[3) .
ABSPEF [O) K= wsensn s 3 vusmnnn s ssamees [1]
(B) ....omcmscnnnn s ciamissmaniEEes [1]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 l:fé 3
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Name: ( ) Class:

4 Trevor bought p apples at g cents per half a dozen. He sold them for » cents each.

Write down, in its simplest form, an expression in terms of P g and r, for the profit, in dollars,
that he made.

Answer $....cccciiieeennnvirrsnsusos seis 12)

1
5 The scale of the floor plan of a house can be expressed as 5 cm represents 2 m.

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

(b) Calculate, in cmz, the area of a room on the map which has an actual area of 32 m?.

Answer (a) 1 @ ... [1]
(b) o cm” [2]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 4
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Name: ( ) Class:

6 The number of books that students borrowed is shown in the table below.
No. of
books 0 1 2 3 4
No. of
students > ; * i 2
Find

(a) the largest possible value of x if the median is 3,

(b) the value of x if the mean number of boqks borrowed is 2 %

Answer (@) s-ssssscsvsnensss [1]
{B) icis 5585 ssnisammanni sy oa [2]
7 Express as a single fraction in its simplest form.
16x° -1 _ 2x
(4x-1" 4x-1
Answer ... (3]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 5
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8 The thickness of a sheet of paper is 0.05 millimetre.
(a) Express 0.05 millimetre in metre in standard form.
(b)  Find the total number of sheets of paper from a pile of paper, which has a height
of 6x107m.

HAMSWEF (@) ssncniss sasssinsnsinencanes [1]

9 Given a sequence

o—

8 16
15 31

gree .o

17 2—’ i’
37
(a) Write down the next term in the sequence.

(b) One of the terms in the sequence is X Find in terms of x and y, the term which comes
y

immediately after X
y

(c) Write down an expression in terms of », for the nth term of the sequence.

Answer (@) ... [1]

FB) o cummmmsin s & s swsasmnrs s b 5o o [1]

JC) iimcieimiiinn <5 sasmanas 3 5535528588 [1]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 6
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10 The figure is made up of a square and a regular hexagon. PQ and QR are two sides of another
regular polygon. Find

(a) thereflex ZPOR,

P
(b)  the number of sides of this polygon.
0
R
Answer (@) ......oooeeeviiiiiiiiiiin. °[1]
(B) oo [2]

11 (i) Express 14520 as a product of prime factors.
(ii)  Given that 14520k is a perfect square, write down the smallest positive integer 4.

(ili)  Find the largest integer which is a factor of 14520 and 4400.

AVEWEY (1) ssevmovmsenss ssmsnssnmenymnes [1]
(1) SR w|[E]
(1) oo (1]
(18
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 7
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12 (a) Solve the inequality —2 —3x<8+2x<x+12.

Show your solution on the number line in the answer space.

Answer (a) FCT T T T T T T T T T T T T T T T T T 11 (2]

(b)  Write down all the prime numbers which satisfy —2 —3x <8+2x<x+12 ]

Answer (b) ........cccooiiiiiiiiiii [1]

13 ABC 1s a right-angled triangle where 4B =17 ¢cm, BC = 8 cm and ZACB =90°

CD 2
Given that D is a point on AC such that D =—, find, giving your answer as a fraction in its

3
B
simplest form, the value of
(a) tan ZCBD,
(b) cos ZADB.
% D C
Answer (a) tan LCBD =.................. [2]
(b)cos LZADB =.................. (2]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 8
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14 The equation of the following curves is of the form y = ax”, where n is an integer. Each of the

curves passes through the point (2,—1). State a possible value for a and » for each curve.

YA
(a)

‘> X

(2.-1)

y
) ()

) X

(2,-1)

(©)

Answer (a)a = .........., B s iitiions
b)a=.........., n=......... [1]
(c)a=.........,, = eeenne.. [1]

) 1
9

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examinatio}l 2015
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15 The table below shows the number of goals scored by a soccer team in 16 matches.
a0k 0 1 2 3 4 5
goals
No. of 3 5 1 4 2 1
matches

(a) Complete, with labels, the bar chart below using the data from the table above.
(b)  Find the median of the distribution.

Answer (a)
[2]
A
Answer (b) «......c.ooooiiiiii.. goal(s) [1]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 10
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16 (a)  Express x> —6x—16 in the form (x—a)’ +b.

2

(b)  Hence solve the equation X =3x.

ANSWEr () -osisssssmsasmn s suonammmssssmanne [1]

(B) X = covrne connee OF X= isnsmansens [2]

17 (a) 6 men can paint a building in 15 days.

Find the number of days taken for 5 men to paint the same building.
(b)  yis directly proportional to x°. It is known that y = 14 for a particular value of x.

Find the value of y when this value of x is halved.

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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18 Solve the following simultaneous equations

3a+2b=3
4a-3b=-13

Answer a =

Class:

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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19 Two coins are placed in a bag. One of the coins is fair while the other is biased such that when
n. 2 . .
tossed, the probability of obtaining a tail is 3" A coin is chosen at random from the bag and is
tossed twice.
Calculate the probability that
(i) two tails are obtained,
(ii) a head is obtained at second toss.
AHSWET () ..o wmsisiiss 2sis 15 4 355 5 summmmmensn (2]
1) e vr wovmonmanmommmmnmismitiss S350 [2]
131
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 13
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20 (a) Sketch the graph of y = (x—2)(x +3).

Answer (a) %’l
5 X
0
(2]
(b)  Sketch the graph of y = 5—(x+1).
Answer (b)
y
A
- x
0
(2]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 14
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21 In the diagram, which is not drawn to scale, the line RST has the equation y+2x=35.

y
(a) Write down the coordinates of the points S and 7. A
R
(b)  The y-coordinate of the point R is 9. Find
(i) the x-coordinate of R, S
(ii)  the area of triangle RSO.
I -
0 \ x
Answer (a) S ( . ) (1]
T( ; ) (1]
[BHII X 2 ... i ctiecis sasssmasisnass [1]
(T1) oo units” [1]
{ 8 2
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 15
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22
D
The diagram shows a trapezium ABCD where AB =3 c¢cm and DC =9 cm.
The diagonals AC and BD meet at E.
(a) Show that triangle AEB is similar to triangle CED.
......................................................................................................... [2]
(b) Given that the area of triangle AEB is 7 cm?, find the area of tnnangle CED.
Answer (b) ..., em? [1]
@ Tind area of trlan.gle DEC _
area of trapezium ABCD
Answer (c) ........... e [2]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 16
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23 Three shops 4, B and C are located such that B is 500 m due South of 4 and C is 1000 m from B
on a bearing of 220°.
A map is being drawn to a scale of 1 cm to 100 m. The positions of 4, B and C are shown below.

Another shop D is 1200 m from C on a bearing of 330°.

(a) Complete the map to show the position of D. [2]
(b) A new shop is to be built [3]
I equidistant from B and C,

11 equidistant from BC and DC.
Using the ruler and compasses only, find and label the position of the new shop X.
(c) Find the bearing of shop X from D.

Answer (a) and (b) N

[

ATSWEF [€) : «ssunpmems s 533 nossnreansmasss o5 °[1]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 ' 17
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24 Speed (m/s)
A

TS e o i e e

0 4 ) 10 11.8 " Time (seconds)
During the recent sports meet at the S.E.A. Games, an athlete accelerated to a speed of

10.5 m/s in 4 seconds. She ran at the same speed for the next 6 seconds and slowed down over
the last 1.8 seconds as shown in the speed-time graph. She crossed the finish line after

11.8 seconds.

(a) Find the acceleration of the athlete in the first 3 seconds.

(b)  Ifthe total distance she ran was 100 m, calculate her speed when she crossed the

finishing line.

ANSWEr () - : . s s : somempmmmsin s s « somons m/s’ [1]
(5) 2ncasnsssss 5% 5 tbiionites » miesms m/s [2]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 18
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24 (¢)  Use the grid below to sketch the distance-time graph for the first 11.8 seconds.
Answer (c) [3]

Distance (m)

e o e - - - o - - - -
e - - - - - - - - -
e - - - — - - - - -

>

Time (seconds)

(e
N
et
[w=)

11.8

End of paper

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 19
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3a k=62
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Mathematical Formulae

Compound interest

Total amount = P(] + L)
100

Mensuration
Curved surface area of a cone = @/

Surface area of a sphere = 42

Volume of a cone = ;—ﬂrzh
4
Volume of a sphere = 5 mr

Area of a triangle ABC = %absin e
Arc length = 6 where 6 is in radians
Sector area = %rzé’ , where @ is in radians
Trigonometry

a b ¢

sind sinB sinC
a’ =b* +¢? —2bccos A

Statistics

W
2.

Standard deviation = J Zif; _ ( %f;‘ ]

Mean =

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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Answer all the questions.

1 A bag contains 10 identical balls of which 4 are red and 6 are blue. Peter and
Glen take turns to draw a ball from the bag without replacement. The first
student to take a blue ball wins the game and the game ends.

(a) Given that Peter takes the first draw, Glen takes the second draw, Peter

then takes the third draw and so on, state, as a fraction, the probability that

(i) Peter wins at the first draw, 7 [1]
(ii) Glen wins at the second draw, [1]
(iii) no fourth draw is required. ) [2]
(b) Ifthe game ends at the nth draw, state the largest value of n. [1]
2 (a) Simplify Bah—u [2]
P a’ —4b*
(b) Giventhat b= 2a - , express a in terms of b. [2]
4+a
(c) Itis given that
&={x: x is an integer, 1 <x <16},
D = { x: x is a perfect square},
E={ x: x1s a multiple of 3},
F = { x: x is a prime number}.
(i) List the elements of D. - [1]
(i) Findn(DNENF). [1]
(ili) Draw a Venn diagram to represent the given sets. [1]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 7 3
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3 During weekdays, a restaurant serves set lunches and set dinners. 2 variations

of lunches and dinners are served. The number of meals sold from Monday to

Wednesday, for each type of meal is as shown in the table.

Set Lunch 4 Set Lunch B Set Dinner C | Set Dinner D
Monday 56 54 60 68
Tuesday 63 69 67 74
Wednesday 70 66 78 68

The prices of the set lunches and set dinners are as follows:

Set Lunch 4 $12.50
Set Lunch B $13.20
Set Dinner C $19.90
Set Dinner D $22.50

(a) Write down a 3 x 4 matrix, M, that represents the number of set meals

sold from Monday to Wednesday.

(b) Write down a4 x 1 matrix, N, to represent the prices of the set meals.

(¢) Using matrix multiplication, evaluate matrix MN.

(d) Explain what the matrix MN represents.

(e)  Using matrix multiplication, calculate the total earnings for the set lunches

sold for the 3 days.

(1]
(1]

[2]
(1]

[1]

'FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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(@)

(b)

()

( ) Class:
North

y D

90m

50°
122m
R 0

78m

o

A surveyor is carrying out a survey on horizontal ground. From a point O,
she observes a point P which is 90 m from O on a bearing of 050° and a

point Q which is 78 m from O and due south of the point P.

Calculate
(i) the bearing of O from P, [1]
(i) the angle OQP. [2]

The point R is 122 m due west of O.
The surveyor walks directly from R to P. Calculate the distance she

walked. (3]

The surveyor then walks from P towards Q until she reaches a point 7,

where RT is a minimum. Calculate RT. [2]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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5 The cumulative frequency curve below shows the amount of weight loss,

measured to the nearest kg, of 200 men in Glow Fitness Centre.

220
200
Wa
180 4
160
7
5. 140 7
=
5 1
g 120 /
2 2
& 100
2 7
3
“ 80 /
60 +
7
7
40 e
20 "
0 >
0 5 10 15 20 25 30 35 40
Weight Loss (Kg)
The corresponding cumulative frequency table for this distribution is as shown
below.
Weight loss (x kg) <10 <15 <20 <25 <30 <35
Cumulative Frequency 22 a 100 168 190 200
(a) Determine the value of a. [1]
(b) Use your graph to find
(i) the median weight loss, [1]
(ii) the interquartile range, [2]

(iii)  the 44" percentile weight loss.

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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5 (¢) A second fitness centre, Saturn Fitness Centre also measured the amount
of weight loss by 200 of their men. The box-and-whisker diagram below

illustrates their weight loss achieved.

(i) Find the interquartile range. [1]
(ii) A physical instructor claimed that the weight loss program at Glow
Fitness Centre is more effective than Saturn Fitness Centre.

Explain if his statement is true. [2]

-

10 12 14 16 18 20 22 24 26 28 30 32 34 36

[Weight Loss of men in Saturn Fitness Centre (Kg)|

7 -5
6 (@) Itis given that u=( 3] andv=( s J,ﬁnd

@ ul, [

(i) 2u-v. (1]
(b)  ABCD is a quadrilateral in which 4B=3p, DC =4.5p and DA =2t.

(i)  Sketch the quadrilateral ABCD. (1]

(ii) Write down two important facts about the pair of sides 4B and DC. [2]

(iii) Express BC , as simbly as possible, in terms of p and/or t. (1
(iv) The sides DA and CB, when produced, meet at X.
Express XA , as simply as possible, in terms of p and/or t. (1]

(v)  Write down the value of

(a)  Areaof AABD

it R A 1
Area of ABDC (1]
() SuEae) Rl -
Area of ABCD
1Tk
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 B
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7  Answer the whole of this question on a graph paper.

The variables x and y are connected by the equation y = %x(x2 - 4) .

The table below shows some values of x and the corresponding values of y

correct to 1 decimal place.

(a) Taking 4 cm to represent 1 unit on each axis, draw a horizontal x-axis for
—1<x<3 and a vertical y-axis for —2 < y<3. Draw the graph of

1 2
=_ —4)for —0.5<x<25.
y=3x(x-4) [3]

(b) Use your graph to solve the following equation in the range

-0.5<x<25.
2 —
x(x ~4)—2 - [
(¢) By drawing a suitable tangent, find the gradient of the curve at
(0.5, —0.9). (2]
(d) (i) Onthe same axes, draw the graph of y = % +1. [1]

(i)  Write down the x coordinates of the points at which the two graphs

intersect. [1]

(iii)  Find the equation, in the form %Jf +bx? +cx+d =0, which is

satisfied by the values of x found in part (d)(ii). [1]

FMS(S) Sec 4 Exp / Sec 5 N(A)‘Preliminary Examination 2015
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8 (a) Mr Ang went to Australia for a short holiday in 2013.
(i) He exchanged some Singapore dollars (S$) for 3000 Australian
dollars (A$) from a money changer at an exchange rate of
S$1.00 = A$0.92. The money changer also charges a commission of
0.6% on the amount exchanged.

Calculate the amount of Singapore dollars he has to pay. [2]

(ii) He booked a hotel at a cost of A$232 ++ per night. This means that
he would have to pay a basic cﬁarge of A$232 per night plus a
service charge of 10%. On top of these, he would have to pay an
additional Goods and Service Tax (GST) of 10% on the sum of the
basic charge and service charge.
If he stayed a total of 6 nights at the hotel, calculate the amount of
A$ he has to pay for the hotel stay. [2]

(b) (i) Peter deposits $7680 in a fund that pays compound interest of
3.35% per annum, compounded half-yearly. Calculate the total
amount of money that Peter will have in the fund at the end of five
years. [2]

(ii) At the end of five years, Peter withdrew $6500 from the fund and
invested this amount in a bank which offered simple interest rate of
4.8% per annum. Find the minimum number of full years he had to

leave the money in the bank in order for it to be more than $12000.  [3]

EMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015
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2.4m

Ypoe=y------f---
1

i

3.8m

An open rectangular tank of depth 2.4 m has a horizontal base of length 3.8 m

and breadth 2.1 m.

A solid metal cylinder of volume 0.865 m? rests with its curved surface on the

base of the tank as shown in the figure above.

6 400 litres of water is poured into the tank at a rate of 900 cm’/s.

(a) Calculate how many hours and minutes it takes for all the water to be
poured in, giving your answer to the nearest minute.

(b) Given that the water just covers the cylinder as shown in the figure,

calculate, in metres,

[2]

(i) the depth of the water, [3]
(ii) the radius of the cylinder, (1]
(iii) the length of the cylinder. [2]
(¢) The cylinder is now removed from the tank.
Calculate by how much the water level falls. [2]
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 10
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Name: ( ) Class:

10 The diagram below shows the design of a company logo. It consists of

three circles.

The largest and the smallest circles have the same centre O.

The largest circle has radius 2x cm and the smallest circle has radius
2y cm.

The third circle touches both the other two circles.

The three regions formed are coloured red, blue and yellow.

(a) Explain fully why the radius of the third circle is (x + y) centimetres.

(2]

(b) Write down and simplify, in terms of 7, x and y, expressions for the area

of the region that is coloured
(i) red,
(i) yellow.

(c) The area of the yellow region is twice the area of the red region.

(1]
(1]

Use this information to write down an equation involving x and y, and

show that it simplifies to x> - 6xy +5y° = 0.
(d) Solve the equation x” —6xy+5y” =0, expressing x in terms of y.

(e) Calculate the fraction of the logo that is coloured yellow.

(3]
(3]
(2]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015

Mathematics Paper 2
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Name: ( ) Class:

11 (a) The diagram shows two circles, centres 4 and C, with equal radii of 7 cm.

The circles meet at D and E. AC meets the circle with centre 4 at B.

Angle DAB = 0.6 radians.

Find

@) the area of sector ABD, [2]

(ii)  the area of shaded region. [3]
. .(iii)  the length of arc BD, [2]

(iv)  the perimeter of the shaded region, [3]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015

Mathomatire Danmar D

12
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Name: ()

Class:

11 (b) The diagram shows a circle with centre O. AC is a tangent to the circle.
| AOF, FDB and ODC are straight lines. Given that ZACO = 24° and

L HAF = 46°.
F
G
E
(0]
H
D
46°
24°
A .
(i) Write down why £ FAB = 90°. [1]
(ii) Calculate
(a) ZHEF, (1]
(b) ZLAFB, [1]
(¢) <ZHGF, (1]
(d) ZLFED. [2]
-- End of Paper —
1
FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 13
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SEC 4 MATHEMATICS PRELIMINARY EXAM PAPER 2 2015 ANSWER KEY

T [@0O |3
5
(1) 4
15
(111) 29
30
@iv) n=>5
2 (a) —-a
a+2b
(b) _3+4b
2-b
(©)(1) D={4,09}
(c)(i1) nDNENF)=0
©Gi) |2 _
3 @ 56 54 60 68
M=|63 69 67 74
70 66 78 68
(i1) 12.50
_|13.20
119.90
22.50
(111) 4136.80
4696.60
4828.40
(1v) Matrix MN represents the total amount of money (revenue) collected for all
set meals for each day respectively.
v) (13661.80)
4 (a)(1) 230°
(11) 62.1°
(b) 200 m
(c) 191 m
5 (a) a=>50
(b)(1) 20kg
(b)(11) Interquartile Range =23 - 15
=8 kg

98



(b)(ii)

44th Percentile = 19 kg

(c)(@) Interquartile Range = 30 — 20
=10kg
(c)(i1) The median weight loss of Saturn Fitness Centre is higher than Glow
Fitness Centre ( 25kg > 20 kg)
The Interquartile Range of Glow Fitness Centre is slightly lower than
Saturn Fitness Centre (8kg < 10 kg)
Since the median weight loss of Saturn Fitness Centre is higher and the
interquartile range difference between 2 centres is comparable. It is untrue
that Glow Fitness Centre is more effective at weight loss.
6(a) | (1) 7.62 units
(a)(i1) 19
-12
b)(i
(®)) D 4.5p C
A
A 3p B
(b)(11) AB is parallel to DC.
DC1s 1.5 times of AB or 'HC"' = %)A—B‘
(b)(111) 1.5p -2t
(b)(iv) — 4t
BW@) | 2
3
OV)(b) | 4
)
7 (a) Draw axes and plot all given points
Draw a smooth curve
(b) Draw y=1,x =-0.550or 2.25 (+£0.1)
(c) : -1.95
Gradient = Ers =—1.56 (Accept — 1.425 to — 1.825)
G
(D) Plot and draw y = 32(— +1
(d)(11) x=2450rx=-0.425(%0.1)
i
@G [ 1, 5 o
2
8 (a)(@) S$3280.43 (2dp)
(a)(i1) A$1684.32
(b)(1) $9067.82
(b)(11) T=17.628 years

Minimum number of full years = 18 years




9 (a)(1) 1h 59 min
(b)(3) 0.910m
(b)(11) 0.455m
(b)(i11) 1.33m
(c) 0.108 m
10 | (a) Diameter of 3™ circle is 2x + 2y cm.
. .. 2x+2y
Therefore its radius is = = (x+ y) cm (Shown)
(d)() 7(x* +2xy-3y*)cm?
®)G) | 2(3x* —2xy-y*)cm?
(© 7(3x2 = 2xy—y?)=27(x* +2xy-3y?)
(d) x=5Syorx=y
(e) 16
25
11 | (a)(d) 14.7 cm”
(a)Gi) |8.13 cm’
(a)@i) |4.2cm
(a)(iv) 15.8 cm
(b)(1) AC is a tangent to circle
Therefore £FAB =90°
(i1)(a) ZHEF = 46° (Angles in same segment)
- (i1)(b) ZAFB = 66°+2
= 33° (Angle at centre = 2 x angle at circumference)
(11)(c) ZHCF =180°—-46°
= 134° (opp angles of cyclic quad)
(11)(d) ZFED =246°+2 (Angle at centre = 2 x angle at circumference)

= 123°




SEC 4 MATHEMATICS PELIMINARY EXAM MARKING SCHEME 2015 Maths P2

(a)) 3 Bl
5
(@) P(Student B wins at 2™ draw) = 4 x 5
10 9
_4
15 B1
(1i1) P(No fourth draw is required)
= P(student A wins 1** draw) + P(student B wins 2™ draw) +
P(student A wins 3™ draw)
3 4 4 3 6
= -+ —+| —X—-X—- Ml
5 15 {10 9 8
-2
30 Al
@1v) n=5 B1
(a) 2ab-a’ a(2b—a) M1 — factorize
a’ —4b*  (a+2b)(a-2b) both
numerator and
__—a(a—2b) denominator
(a+2b)(a—-2b)
S Al
a+2b
(b) b 2a-3
4+a
4b+ab=2a-3
ab—2a=-3-4b
2a—ab=3+4b
a(2-b)=3+4b M1 - factorize
g= 3+4b
27— b Al
(©)() D= {4,9} Bl
(if) n(DNENF)=0 Bl

200




(ii1) ; B1 (Must label
clearly D.E, F)
Zero marks if
all 3 sets
intersect each
other
® 56 54 60 68 Bl
M=|63 69 67 74
70 66 78 68
(i) 12.50
| 13.20
19.90
22.50
(i11) 12.50
56 54 60 68
13.20
MN=|63 69 67 74
19.90
70 66 78 68
22.50
700+ 712.8+1194+1530
=| 787.5+910.8+1333.3+1665 il
875+871.2+1552.2+1530
4136.80
=14696.60 Al
4828.40
(1v) Matrix MN represents the total amount of money (revenue) Bl
collected for all set meals for each day respectively.
™) 4136.80 Bl

(1 1 1) 4696.60 |=(13661.80)
4828.40




4 (a)() Bearing of O from P = 230° B1
ii in 50° M1

(i) sin ZOQP = 5“173 0 90
ZOQP =62.116 ad

=62.1°(to1d.p.)

(b) RP? =907 +122% —2(90)(122) cos 140° Ml
RP =+/39806.33597 M1
=199.52
=200m Al

() OT =90sin 50° M1
=68.944
- RT =122+ 68.944
=190.944

5 (a) a=50 B1

(b)(1) 20kg B1

(b)(i1) Lower Quartile = 15 kg
Upper Quartile = 23 kg
Interquartile Range =23 — 15 Mi

=8kg Al

(b)(iii) | 44™ Percentile = 19 kg Bl

(©)(1) Interquartile Range = 30 — 20

=10kg Bl

(c)(i1) The median weight loss of Saturn Fitness Centre is higher than
Glow Fitness Centre ( 25kg > 20 kg)

M1 for both
The Interquartile Range of Glow Fitness Centre is slightly lower | median and
than Saturn Fitness Centre (8kg < 10 kg) IQR
Since the median weight loss of Saturn Fitness Centre is higher Al for
and the interquartile range difference between 2 centres is conclusion
comparable. It is untrue that Glow Fitness Centre is more
effective at weight loss.

6(a) | (1) B1

}u| =7 +(-3)* =7.62 units

2ol




(a)(i1)

(19 B1
12
(b)(3)
D 4.5p C
> B1 (2 // sides,
correct
- labelling of
vertices)
A 3p B
(b)(i1) AB 1is parallel to DC. Any 2 facts.
DC is 1.5 times of AB. [B1,1]
pd|-3ja5
2
O)ii) | B =-3p-2t+4.5p .
=1.5p-2t
®(v) | xq=-4¢ Bl
(b)(v)(a) | Areaof AABD _ 2 Bl
Areaof ABDC 3
®)V)(b) | Area of A4BX (2 )2 4
Areaof ADCX \3) 9 Mi
. Areaof AABX 4 Al
" Areaof ABCD 5
(a) Draw axes and plot all given points P2
Draw a smooth curve S1
(b) Drawy=1,x=-0.550r2.25(£0.1) Bl
(©) . -1.95 Bl — Draw
Gradient = S5 = —1.56 (Accept — 1.425 to — 1.825) tangent
B1 — Gradient
d)(1 Bl
(D) Plot and draw y = % +1
(d)(i1) x=2.450rx=-0.425(%0.1) Bl




(d)(ari) 1 x(x* —4)= 1 x+1
2 2
lx3 —2x—lx—1 =0
2
1 x* - > x-1=0 Bl
2 2
(a)(1) A$3000 = 3000
0.92
= S$ 3260.8696 Ml
.. 0.6
Commission = — x 3260.8696
100
=$19.5652
Amount paid = $3260.8696 + $19.5652 Al
= $$3280.43 (2dp)
BN | oosafServics Chame= % x A$232
= A$23.20
Cost of room and Service Charge = A$232 + A$23.20
= A$255.20
Cost of GST = 0.1 x A$255.20
= A$25.52
Total cost for 1 night = A$255.20 + A$25.32 Mi
= A$280.72
Total cost for 6 nights = A$280.72 x 6
= A$1684.32 Al
b)) M1
Total amount = 7680(] + Ml)
100
= $9067.8229
(b)(i1) Amount of interest to earn for it to be $12 000
=12 000 - 6500 ‘ Ml
=$5500
M1
5500 = (6500)(4.8)(T)
100
T =17.628 years
Minimum number of full years = 18 years Al
(a)() 6400000
900 Ml
=7111.11s
=1h 59 min Al

202




9 (b)(1) Depth of water M1 (Total
_ 6.4+0.865 vol.) + M1
~ 3.8x2.1 (Base area)
—0.91040 + units must

be the same
=0.910m Al
(b)(11) Radius of cylinder
~0.910040
2
=0 B1 ft from
=0.455m (b))
(b)(ii1) | Length of cylinder
0865 M1
7(0.4552)*
=1.3288
=1.33m Al
(c) Ht. of water level after cylinder is removed
64 Ml
T 3.8x2.1
=0.80201
Water level falls by 0.91040 — 0.80201 = 0.10839 .
= 0.108 m A1l any unit
OR
_ 0.865
(3.8x2.1)
=0.108m
10 | (a) Diameter of 3™ circle is 2x + 2y cm. M1
; .. 2x+2y
Therefore its radius is =(x+ y)cm (Shown) Al
(b)(1) Area of red region
=7(x+y)' —m(2y)’ .
=7(x* +2xy-3y*)cm’
(b)(11) Area of yellow region
=n(2x)’ —m(x+y)?
= Bl

=7(3x’ -2xy—y*)cm’




(© 7(3x? —2xy—y?)=2x(x* +2xy—3y?) M1
2 2 2 2 Ml
3x° -2xy—-y° -2x" -4xy+6y° =0
x? —6xy+5y* = 0(Shown) AGI1
(@ x2—6xy+5y* =0
- M1
(x=5y)(x-»)=0 Al, Al
x=5y orx=y
(e) Yellow
_7{3(57)* ~2(5y)y -y’ ] Mi
7[2(5»))
_75-10-1
= 100
_64
100
_l6
25 Al
11 i Ml
@@) Area of sector ABD = %(7)2 (0.6)
=14.7 cm® Al
(a)(i1) Area of shaded region = Area of Triangle ADC — Area of Sector
. 1 . M1
Area of Triangle ADC = 5 (7)(2AM )sin 0.6
=22.83476 cm’
Shaded Area = 22.83476 — 14.7 Mi
= 8.13476
=8.13 cm’ Al
(a)(a11) Arc Length BD =ré@
=(7)(0.6) Ml
=42 cm Al
(a)(iv) A M___ B C
0.6
7
D
AM = Tcos 0.6 MI
=5.7773 cm
BM=7-5.7773
=1.2227 cm
BC=7-2BM M1
=4.5546

203



Perimeter of shaded region
=7+4.2+4.5546
=15.7546

=15.8cm

Al

11

()@

AC is a tangent to circle
Therefore ZFAB =90°

Bl

(i1)(a)

ZHEF = 46° (Angles in same segment)

Bl

(i1)(b)

ZAOC =90°-24°
= 66° (Sum of Angles in Triangle)
ZAFB =66°+2
= 33°(Angle at centre = 2 x angle at circumference)

Bl

(i1)(c)

ZHCF =180°-46°
= 134° (opp angles of cyclic quad)

Bl

(i1)(d)

ZFOD =180° - 66° (Angles on straight line)
=114°

Reflex ZFOD = 246° (Angles at a pt)

ZFED = 246° + 2 (Angle at centre = 2 x angle at circumference)
=123°

M1

Al
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a
Answer all the questions
For . s . N For
Examiner’s | 1. By rounding each number to 1 significant figure, estimate, to the nearest hundred, Examiner’s
use use
the value of 17543x9.32 .
714.2+103
Answer [2]
2. (a) Write down all the irrational numbers from the set given below.

3 12, 35, iz’i 4.62, —16.

(b) Consider the sequence 1, 1,

5 5  eeee

1
27 16

AW

(i)  Write down the next term.

(i)  Express in terms of n, the n'™ term of the sequence.

Answer  (a) [1]
b O [1]
(i1) (1]
N Aok

Holy Innocents” High School Preliminary Examination 2015
Secondary 4 Express 5 Normal (Academic) Mathematics Paper ]



For
Examiner’s
use

4

3. The population of a small town is surveyed.
The results are shown in the bar chart below.

Population

1

W

W

(=]
1

300

250 +

200 f------

Males

150

Females

Explain why the bar chart is considered to be misleading.

Answer

»
'

Gender

(2]

4. The sine ratio of an angle is 0.6431.
Find the possible values of the angle.

Answer

(2]

Holy Innocents’ High School
Secondary 4 Express 5 Normal (Academic)

Preliminary Examination 2015

Mathematics Paper 1
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For
5. John wrote in his Math journal that it is not possible to form a regular polygon with Examiner's

an interior angle of 130°. use
Explain why and show all essential working clearly.

Answer

(2]

6. The cash price of a car is $62 400.

The hire purchase price is a deposit of 20% of the cash price and equal monthly
instalments for 6 years.

(a) Agnes bought the car at the hire purchase price.
If she paid a total of $75 840, calculate her monthly instalment.

(b) If Agnes had bought the car at the cash price, she would have received a 5%
discount.

Express the amount saved from the hired purchase price as a percentage of
the hire purchase price.
Give your answer correct to the nearest percent.

Answer (a) $ [1]
(b) % [2]
2°K
Holy Innocents™ High School Preliminary Examination 2015

Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1



6

For, R X L. N For
Examiner’s | 7. The heights of two geometrically similar containers are 25 cm and 15 cm Examiner’s
. respectively. e

25 cm 15 cm

If the container 4 is filled with rice, and Benny wishes to transfer all of the rice to
container B, how many of container B are required, assuming each container is
filled with the rice?

Answer [3]

T 8. Charles just returned from his trip to London.

He planned to travel to Canada in two weeks’ time.

He had £2000 left and wanted to change part of it to C$2000.

The balance was changed to Singapore dollars (S$).

He went to a money changer and saw the following currency table.

. Currency Buying Selling
Singapore dollar (S$) to

1 unit of foreign Sterling Pound (£) 2.1059 2.1184

currency Canadian Dollar (C$) 1.0726 1.0875

Calculate the amount of Singaporé dollars he changed.

Answer S$ (3]

Holy Innocents™ High School Preliminary Examination 2015
Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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For

For
Examiner’s | 9. A grocer bought p dozens of apples at g dollars. Examiner’s
use He found that » apples were rotten. e

(a) Express, in terms of p and r, the number of good apples he had.

(b) If he sold the good apples at 3 for ¢ dollars, write an algebraic expression for
his profit if he sold all his apples.

Answer  (a) [1]

(b) (2]

10. Darby invested $5 400 in a bank that pays m% interest per annum which is
compounded half yearly.

If she received $5 847.89 after Z%years, calculate the value of m.

Answer m= (3]

2vf
Holy Innocents™ High School Preliminary Examination 2015
Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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11. Two variables G and H are related such that G is inversely proportional to the square
of H.

If H is increased by 400%, find the percentage change in G.

Answer % [3]

12.  Itis given that
& = {x: xisan integer such that 1 < x < k},
M= {x :x1sa prime number}, and
N = {x : the unit digit of xis 7}.
Given that n(M N N) =4,
(a) state the maximum value of %,

(b)  find maximumn(M U N ),

(c) find the element x such that x € N and x g M .

Answer  (a) [1]

(b) (1]

(c) (1]

Holy Innocents™ High School Preliminary Examination 2015

Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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13.  Shinkansen trains, Japan’s high speed bullet trains, can reach a speed of up to
320 km/h.
(a) Express 320 km/h in m/s.
(b) The distance between Tokyo and Kyoto is 513.6 km.
Calculate the time taken, in hours and minutes, to travel from Tokyo to Kyoto
by the Shinkansen train.
Answer  (a) m/s[1]
. (b) seconds [2]
14.  Express > _ d; ]522 as a single fraction in its simplest form.
d+3e d”—9e
Answer [3]
2o
Holy Innocents™ High School Preliminary Examination 2015

Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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For For
Examiner's | 15.  In the diagram, OUVW is a parallelogram. Examiner's
e X and Y are midpoints on UV and VW respectively. use

Z is a point on UY such that SUZ =2UY.
OU =2a and OW = 2b.

U X 14

»

o 2b w

(a) Express, in terms of @ and/or b,
(1 ox,
(i) OZ.
(b) Prove that OZ, when produced, will pass through X.

Answer (a) (1) [1]
(i1) (2]
(b)
(1]
Holy Innocents”™ High School Preliminary Examination 2015

Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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8

16. Simplify | Z—
o s (2

"2
] , leaving your answer in positive index.

(b) If 273" =3° +3° find the value of x and of y.

Answer  (a) (1]

(b) x= Y= (3]

17.  The available balance, $Y, of a pre-paid mobile card changes with the duration of
local calls made in ¢ minutes.
The initial value of the card was $38.
After a total of 1.25 hours of local calls, the balance in the card is $25.25.
(a) Sketch the graph of Y against 7.
(b) Calculate the gradient of the graph and explain its significance.

(c) Determine the available balance if local calls of another 100 minutes are

made.
Answer () R $) (1]
0 t(miﬁs)
(b) The gradient is and it represents
- [2]
() $ [1]
28
Holy Innocents™ High School Preliminary Examination 2015

Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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For

For
Examiner’s | 18.  The diagram shows four junctions 4, B, C and D in the game ‘Maze Runner’ Examiner's
use played at a carnival. use
Jack 4 -
B Y Dead End
D Exit
\ 4

Jack decided to participate in the game.
He had to find the exit in the shortest time to win a laptop.
Once Jack runs pass a junction, he is not able to make a turnaround.

The probability that Jack goes straight at every junction is % .

Calculate the probability that Jack
(a) hits the dead end,
(b) wins the laptop.

Answer  (a) [1]
(b) (3]
Holy Innocents™ High School Preliminary Examination 2015

Secondary 4 Express S Normal (Academic) Mathematics Paner |
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shown in the box-and-whisker plot.

19. A group of students from Class A took a Mathematics test and their results are

(a) Find the

(i) median score,

(i1) inter-quartile range of Class A.

(b) Another group of students from Class B took the same test and their results
are summarised in the table below.

Median 65 marks
Minimum score 55 marks
Maximum score 85 marks
Lower quartile 60 marks
Upper quartile 75 marks

that of Class A.

(b) 1*difference :

State two differences in the box-and-whisker plot for Class B, as compared to

d 4-
2" difference :

Answer (a) (i) [1]
(i1) (1]
(2]

Holy Innocents’ High School
Secondary 4 Express 5 Normal (Academic)

Preliminary Examination 2015
Mathematics Paper 1
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20.

When a group of children shared a box of 200 beads equally, there were 4 beads
left.

When the remaining beads were added to another box of 80 beads and shared
equally, there was no remainder.

Calculate the number of beads left if 250 beads are shared equally among the
children.

Answer [5]

21.

A cylindrical tank is filled with water to three-quarter of its height.

Water is then pumped into the tank at a rate of 20 millimetres per second.
However, there is water leaking through a hole at the base at a rate of 10 muillilitres
per second.

After 1.5 minutes, there are 5.7 litres of water in the tank.

Calculate how much more time needed to fill the tank completely.

Answer seconds [5]

Holy Innocents™ High School Preliminary Examination 2015
Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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22.

Lisa and Nancy wanted to surprise their parents by buying them a present for their
15" wedding anniversary.

Every day, they saved the balance of their pocket money in their piggy banks.
After 3 months, they opened their piggy banks to count how much they have saved.
The number of coins they have saved is given in the table below.

50 cents 20 cents 10 cents
Lisa 30 35 40
Nancy 24 40 50

(a) Write a matrix .S of order 2 x 3 to represent the above data.

(b) (i) Write amatrix T to represent the denomination of the coins such that
ST exists.
Hence evaluate S7.

(ii) Explain the significance of ST.

(c) If the girls have planned a budget of $50 for the gift, using matrix
multiplication, determine if they can achieve this target.
Explain your reasons.

Holy Innocents™ High School
Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1

Answer (a) S= [1]
®) @ T= 1
ST= [1]

(b) (1)
(1]

(c)
(2]
20
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23.  The diagram below shows ABCD as the cross section of a solid cuboid.
AB =8 cm,AD =15 cm and EC = x cm.

15 cm D

8 cm

B E xcm C

(a) Explain why ZADE = ZCED.

(b)  Write down an expression, in terms of x, for the area of quadrilateral 4BED.

(c)  Given that the area of triangle DEC is —;— of the area of quadrilateral ABED,

express EC as a percentage of BC.

Answer (a) [1]
(b) em’ [2]
(c) % [3]
~ End of Paper 1 ~
Holy Innocents™ High School Preliminary Examination 2015

Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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Answer
Qn Asnwer Qn Answer
1 |-0.010 13a | 15km
2 | =(2a+5b+2c)2a+5b-2c) 13b |10 cm’
3a | 2.63%x10°m 13¢ | 1:25000
3b | 1hr10min 8 sec 14 | See attached
4 13 I4cii | 114m<y<14.6m
4 15ai . _ 1 o1
5ai |3 &Y=
Saii | 2 negative gradient with numerical value
56 | Hcl less than 1, y-intercept of —1
ba | 3l kcm 15 | y=a™+2
4 15bi 1 1\ : 1
6b | 16 (x 2 4
7ai | 4,10, 20, 34 15bii
Taii | 2p% 42 = 2(n2 + 1) , which contains a
factor of 2. .
Or > x
2n’ is an even number and when added
to 2 (an even number), 2n” + 2 is even.
o | 20’ —n-2
8 -5 5
or
x—2 2-x
9a 8 16a1 | 210°
17 16aii | 30°
9 8 16b | ZBAR = (180° — 150°) + 2 = 15° (base
17 £ of 1s0s. A)
10a | 18 ZPAR = 45° +120° + 15° = 180°
10b | ] -.PAR is a straight line
5 Alternatively
a EPTINT ZBAR = (180° — 150°) + 2 = 15° (base
180=2"x3"x5 i
115 120 om Z of isos. A)
e 145 ZQAR = 150° - 15°=135°
ZPAQ + ZQAR = 45° + 135° = 180°
12a ] 0<x<8o0or0<x<9 l16c |4
12b | 11
12¢ | 16
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Qn Solution and Answer Marks allocation
1 _20000x9 M1: rounding off each
T 700+100 number to 1 s.f.
~ 200 (to nearest hundred) Al
2(a) 13 3n Bl:c.a.0
3, —
2
2b1))| 6 3 B1
2° 16
@) | n Bl
2”—!
3 | From the bar chart, the number of females in the small town | B1
seems to be 5 times that of the male, when it is actually just | B1
twice instead.
4 | Let the angle be 6
sin@=0.6431 = 0 =sin"' 0.6431 11:411 ot
.0 = 40.0° or 140.0°  both answers
5 | If each interior angle = 130°, each exterior angle = 50° B1: each exterior angle
= number of sides = 356(1 = 7.2, which is not possible. Bi: nuvber of &des niot
Hence it is not possible to have a regular polygon with an | 1nteger value
interior angle of 130°.
6 _
(a) | 75840-0.2x 62400 _ 63360 — $880 B1
6x12
6(b) | Amount saved = $75840 — 0.95x 62400 = $16560 M1
) 16560 B .
.. % saved = Ty x100% =21.83...= 22% Al Bl answer
7 % 25Y 125 M1: ratio of the 2 volumes
i =] L
V, (15) 27
. . 125 M1, Al
..No. of filled smaller containers = 57 =4.629..~5 ’
8 | £2000 = 2000x2.1059 =S$4211.80 M1
C$2000 = 2000x1.0875 = S$2175 M1
. Amount of S§ kept =4211.80 — 2175 = S$2036.80 Al
9%a) | 12p—r B1
9(b - - M1
®) Total selling price = ]2‘03 " x$t = $(]—2~p;—n)
B1

.Profit = $(1-2£~t3:£ - q)
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Qn

Solution and Answer

Marks allocation

10

m/\
5847.89 = 5400| 1+ <2
100
m  [5847.89
1+ =3
200\ 5400

M1: wusing compound
interest formula

M1: simplification

som =321 Al

11 k
= ?
When H is increased by 400%, H,,, =5H,. ..
G = k = k M1: finding new G
' - (SHoriginaI )z 25H Zn‘girml
1 G 1 4
G, =—G,_. === M1: ratio of the 2 G
new original
25 Goriginar 25 100 values

% changein G = 4—]00><100%=—96% Al
12(a) | M = {x: xisa prime number}and N = {x : the unit digit is 7}

Sincen(M "N)=4 = M N ={7,17,37,47}

= M ={2,357,11,...,47,53}and N = {7,17,27,37,47}

~.maximum of k= 56 B1
120) | Maximum n(M UN)=17 .. Bl
12(c) | x=27 B1
13(

" | 320km/m = 320000m _ g2 8 v Bl
3600s 9

13(b) . M1, Al

350 =1.605h=1h36.3 mins

320
14 3 d-15¢  3(d-3e)-d+15e M1: LCM as common
d+3e d?-9é (d + 3e)(d - 3e) denominator
B 2d + 6e
(d +3e)d - 3¢) M1: as 1 fraction
2
T d-3 Al: simplest form

15@) | — @ — — — ] — B1

00,4 =0U+UX:0U+EUV=2a+b
1SGi) | — . . ]

UY=UV+VY=OU+§VW=2b—a

J— — 1: UZ

UZ =207 =2 2b—a) M

5 5
5§=EJ+(72“=2a+§(2b—a)=...:%H%b Al




Qn Solution and Answer Marks allocation
15(aiii) | . 8 4 4 4 —
OZ=—-a+—-b=—2a+b)=-0X
5 5 5 5
Since OZ and OX are in the same direction, O, Z and X are B1
collinear points. .. OZ when produced will pass through X.
Alternative approach: Find ZX = % a-+ %b = %(Za + b)
]6(3) ) 1
2% _fiod 4 Bi
196 z* z*
16() | 2737 =3° 43 = 38(3+1)= 3" x2? M1
Al each
Sx=2,y=8
17(a)
Y
A
384 B1: linear graph with
given information shown
clearly
25.25
0 t (mins)
17(b) B i
Gradient = — IZJ —1—7 !
75 100
It represents the cost deducted per minute for local calls. B1
17(c) | Available balance in card
B1
= 38——x(]75) $8.25
18(a) | P (hits Ihe dead end) = P (turns at A4, turn at B, straight at C)
3,3,2_18
55 5 125 M1, Bl
18(b) | P (wins the laptop) = P (hits exit)
= P (tumns at A4, straight at B and turns at D,
or turns at 4, B and C)
3,23 (3)_09 M2, Al
- — X — + o S
5 55 (5 ) 25
19(ai) | Median = 61 marks B1
19@i) | JQR = 64 — 57.5 =6.5 marks BI1
19(b) | For Class B:
IQR =75 - 60 =15 marks
1*" difference: the length of the box is longer as the IQR is | Bl
wider.
2™ difference: the left whisker is shorter as the difference | B1

between the lower quartile and minimum value is smaller.

213




Qn

Solution and Answer

Marks allocation

20

196=2%x7> and 84=2?x3x7

No. of children in the group

=HCF of 196 and 84 = 2> x 7 = 28

No. of beads each child has if 250 beads are shared equally
250

M2: prime factorisation

M1: no. of children

= 2_8 =802..~8 M1: no. of beads each
child has
~.No. of beads left = 250 - 28 x 8 = 26 Al
21 | Pumped in 20 ml/sec and leaked 10 ml/sec
= 10ml of water added in 1 sec : M1
=Amount of water added in 1.5 mins = 1.5x60x10=900m] | M1
Initial volume of water in tank = 5700 — 900 = 4800 ml M1
= Capacity of tank = g x 4800 = 6400 ml M1
.. Time needed to fill tank = w =70sec Al
22(2) g (30 35 40 B1
(24 40 50
22(bi) (50
T =120 B1: matrix T
10
30 35 40 >0 2600
T = 20|=...= B1: ST
24 40 50 2500
10
22(6i) | The total amount of money, in cents, saved by each girl in 3 | Bl
months
22) | LetM =(1 1)
. 1 2600
Total amount saved by both girls = MST N 2500
- =(5100) M1
The girls can achieve this target as they saved a total of $51. B1
23(a) | LZADE = ZCED as they are alternate angles since AD and EC | Bl
are parallel to each other.
23(b) M1
Area of quadrilateral ABED = % X [] 5+ (1 5— x)]x 8
=4(30-x)=120-4x Al
23(c)

Since area of trniangle DEC is —;—the area of ABED,

:>%x8xx:]g(120—4x) = 24x =120 - 4x

= 28x =120 :>x=4%

2
4

4
. EC as a percentage of BC 757— x100% = 28;%

M1: form eqn in x

M1: value of x

Al
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Mathematical Formulae

Compound interest

Total amount = P (1 + LJ
100

Geometry and Measurement

Curved surface area of a cone= mr/

Surface area of a sphere = 47>

Volume of a cone= %7‘0‘2}1

Volume of a sphere = g-rtr3

Area of triangle ABC= %ab sinC

Arc length=r@ , where @ is in radians

1 .. .
Sector area= Erzé? , where @ is in radians

Trigonometry
a b ¢
sind ~sinB sinC
a’> =b’> +c¢* —2bccos A
Statistics

Standard deviation = Zﬁz - [ foJ
2.



(a)

(b)

(©)

3

Answer all the questions.

Solve the inequality 1> Tx+2 " [2]
@ Factorise completely x” +4xy+4y>-9. [2]
2 —
a0y Sy 2l 2]
x+2
It is given that v* =u” +2as.
(i) Find v’when u=0, a=9.8 and s=3. 1
(i)  Expressu interms of a, s and v. [2]

Food waste is one of the top waste types in Singapore.

The table shows an overview of the waste figures for food waste in megatonnes in 2014.

Food wste

(a) Convert the total amount of food waste generated into tonnes.
Give your answer in standard form. [2]
(b) Calculate the percentage of the food waste that was recycled. [2]
(c) The population of Singapore in 2014 was 5.47 million.
Calculate the average amount of food waste generated by per person, in tonnes.
Give your answer correct to 3 significant figures. [2]
(d)  The amount of food waste generated in Singapore has increased by about 48 per
cent over the past 10 years.
Calculate the amount of food waste generated, in tonnes, in 2005.
Give your answer correct to the nearest kilotonnes. [2]
(e) Food waste accounts for about 10.5 per cent of the total waste generated in
Singapore. In 2014, 2.7 per cent of the total waste generated was used as fuel in
biomass plants.
Calculate the amount of waste, in tonnes, that was used as fuel in biomass plants.
Give your answer correct to 3 significant figures. [2]
Holy Innocents’ High School Preliminary Examination 2015

Secondary 4 Express / SNormal Academic Mathematics Paper 2
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3. Answer the whole of this question on a sheet of graph paper.

A pebble was thrown from the top of a vertical building.

Its position during the flight is represented by the equation y =30+ 4x — x*, where y

metres is the height of the pebble above the ground and x metres is its horizontal distance
from the foot of the building.

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

X 0 1 2 3 4 5 6 7
y 30 33 34 | 33 30 | 25 k 9
(a)  Find the value of %. [1]
(b)  Using a scale of 2 cm to represent 1 metres, draw a horizontal x-axis for
0<x<7.
Using a scale of 2 cm to represent 5 metres, draw a vertical y-axis for 0 < y <40.
On your axes, plot the points given in the table and join them with a smooth
curve. (3]
() Use your graph to find the greatest height reached by the pebble. [1]
(d)  Find the horizontal distances of the pebble when y = 33.5 m. [2]
(e) (i) By drawing a tangent, find the gradient of the graph at the point (5, 25).
(2]
(i)  Use your answer to (e)(i) to explain what was happening to the stone at
x=>5. 1]
Holy Innocents’ High School Preliminary Examination 2015

Secondary 4 Express / SNormal Academic Mathematics Paper 2



B —>— E
c > X D
The diagram shows triangle ACD.
BCXE is a parallelogram such that XE bisects angle BED and ZXED =50°.
(a) Find angle EDX.
(b) Show that triangle ABE is similar to triangle EXD.
-(¢) State another triangle that is similar to ABE and EXD.
(d) The ratio AE : ED =4 : 3.

®
(i)

Find the ratio CD : XD.

Given that the area of triangle ABE = 36 cm?, find the area of
triangle BXE.

ALY

[1]

(2]

(1]

(1]

(3]

Holy Innocents’ High School
Secondary 4 Express / SNormal Academic

Preliminary Examination 2015
Mathematics Paper 2



5.
8 cm
The figure shows a trophy that is made up of a circular base and conical top.
The circular base of the trophy has a diameter of 8 cm and thickness of 1 cm.
A hemisphere of diameter 4 cm is removed from the centre of the trophy as shown in the
diagram.
The ratio AM : MC=3:2.
[Take 7 =3.142]
(a) Show that the angle ACM = 56.3°, correct to 3 significant figures. [2]
(b) Find the height of the trophy. [2]
(c) The exterior surface area of the trophy is coated with rose gold.
Find the total surface area that is coated with rose gold. [4]
(d) Find the volume of the trophy. [3]
Holy Innocents” High School Preliminary: Examination 2015

Secondary 4 Express / SNormal Academic Mathematics Paper 2
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6. (a) C is the point (-3, 5) and D is the point (4, 3).

—

@) Write down the column vector CD . [1]
(i) Find |CD|. [2]
(iii)  Given that 4DE =3DC , find the coordinates of point E. [2]

-2 e 6
(b)  The position vector of a point Q is ( 3 ) and OR =( 4).

@) Find the equation of the line OR. [2]
(ii) The equation of the line ST'is 4y —3x =18.

Find the coordinates of the point of intersection of OR and ST. [3]

g A printer prints pages on either single or double sides.
(a) In one minute, it prints x pages on single side.

Write down an expression, in terms of x, for the number of seconds it takes to
print one page on single side. [1]

(b)  In one minute, it prints 3 more copies on single side than it does on double sides.
Write down an expression, in terms of x, for the number of seconds it takes to
print one page on double sides. 1]

(c) It takes 4 seconds shorter to print single side than it takes to print double sides.

(i) Write down an equation in x to represent this information, and show that
it reduces to x* —3x—45=0. [3]

(ii) Solve the equation x> —3x — 45 = 0, giving your solutions correct to 1
decimal places. [3]

(iii)  Find the time taken to print 20 pages on double sides. [2]

214
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8. North

A

s 60 m

N

35m

U

The positions of 3 islands on a map are represented by S, 7 and U as shown in the
diagram.

Angle STU = 125° and island T'is due east of island S.

ST=60m and 7U =35 m.

(a) Show that SU = 85.1 m. [3]
(b) Calculate the bearing of T from U. [2]

()  The area of the triangle STU is 860.11 m®.
Find the shortest distance to sail from island 7" to SU. [2]

(d) An eagle is hovering directly above 7.
The angle of depression of point U viewed from the eagle is 65°.

i) Find the distance between the eagle and point 7. [2]

(i)  Calculate the greatest possible angle of elevation of the eagle when
viewed from a ship that sails along SU. [2]

Holy Innocents " High School Preliminary Examination 2015
Secondary 4 Express / SNormal Academic Mathematics Paper 2



9.
(a) The diagram shows a circle BCDE, centre O.
F is a point of intersection of BD and diameter EC.
AB and AD are tangents to the circle such that angle BAD = 40°.
Angle ODC = 21°.
Find, giving reasons for each answer,
@) obtuse angle BOD, [1]
(i) angle BED, [2]
(iii) angle ODF, [1]
(iv) angle ABE. [1]
(b)
3.5cm 0
OABCDE is a semi circle, centre O, of radius 3.5 cm.
M is the midpoint of BD.
Length of arc AB = Length of arc DE =1.83 cm.
(i) Show that angle BOD = 2.096 radians. - [2]
(i)  Find the area of the shaded region. [3]
a1
Holy Innocents’ High School Preliminary Examination 2015
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10. (a) 40 students from Class 4 Excel were surveyed on the number of hours they
spent on revision the previous week.
The results of this survey are summarised in the table below.

0 1 0
1 3 3
2 2 4
3 a 18
4 2 8
5 b c
6 10 60
7 9 63
8 3 24
Total 40 d
(i) Find
(a)  thevalues ofa, b, cand d, [2]
(b)  themean, [1]
(¢)  the standard deviation. [2]

(b) In a group, there are 15 students with dimples and 9 students without dimples.
Two students are selected at random.

(i) Draw a tree diagram to show the probabilities of the possible outcomes.
(2]
(i) Find the probability that

(a)  both students selected are with dimples, [1]

(b)  one student with dimples and the other without dimples are
selected. ‘ [1]

(iii) A third student is selected.

Find the probability that at least one of the students selected is with
dimples. (2]

~ End of paper ~

Holy Innocents’ High School Preliminary Examination 2015
Secondary 4 Express / SNormal Academic Mathematics Paper 2
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Answers: (i) Area of ABXE =27 cm’
1

1. a xX<—
Q (a) -

) () (x+2y+3)x+2y-3)
(i) 2x -2

© () v =588 AACM=tan"(~;-]

(i) u =V’ —2as

Q2. (a) 7.886x10° tonnes
(b) 12.9%
(c) 0.144 tonnes
(d) 533 kilotonnes

Q5. (a) tanAACM=%

=56.309932
~56.3° (shown)

(b)  Height of trophy = 7 cm

166 cm?
()  203000tonnes EZ)) 14 fm"s
— 7
Q3. (a) k=18 , , _
o Q6. (a () D (_ 2)

AREEREREREEEEERERED (11) 7.28

Gi) (~1.254.5)

+| BL - Comrectscaleandaxes |-

i B1 - Plotted points correctly - (b) (l) 3y =5-2x

E Bl - Smoothcurve (") (._ 2 R 3 )
+ Q7. (a) 60
: X
(c) 34 m x-3
(d) 1.3mand2.7m . 60 60
© () gradient=—6+0.5 @ O ——-_-=4
(il)  The height of the
pebb]e above the 60x — 60()( _ 3) — 4X(X _ 3)
ground decreases at a 3
rate of 6 m for every 60x —60x +180 = 4x” —12x
1 m it travels : 4x* —12x-180=0
horizontally / falls. x? —3x— 45 = 0(shown)
(11) x~84 or x=-54
Q4. (a) ZEDX = 80° (11)  223seconds
(b) ZAEB= ZEDX =80°
(corresponding angles) Q8. (a) ,
ZABE = ZEXD =50° SU? =60% +35% —2(60)(35) cos125°
(alternate angles) SU? =67 +3.52 - 2(6)(3.5) cos125°
/BAE = /XED =50° .
(sum of angles in SU" =7234.0210
triangle).. AABE is similar to SU =~7234.0210
AEXD . ~85.1 km
(c) AACD
(d) (1) 7:3 (b) Bearing of T from U= 325°
(c) 20.2 m 318
Holv Innocents’ High School Preliminary Examination 2015
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(d
Q9. (a9
(®)
10. (a)

G 751 m
Gi)  74.9°
G 140°

(1)  angle BED =110°
(iii)  angle ODF = 20°
(iv) angle ABE = 49°

Qo o=
,
=1.83+3.5
183
350
Angle BOD = 7 — 2(1-8—3-)
350
~2.096
(shown)

()  3.77cm’

()@a=6,b=4,c=20

and d = 200
(b) 5
() 2.8

12

(b)

15
24

9
24

(b)

3 Without dimple

15 With dimples

23 Without dimpl

(@)
23
With dimples
2
Without dimples
8
- 35
11 a .
() (@ 9%
45
b —
(b) 5
485
(111) 506

Holy Innocents ™ High School
Secondary 4 Express / 5Normal Academic

Preliminary Examination 2015
Mathematics Paper 2
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Ql. (a) 1>7"3+2
3>7x+2
1>7x [M1]
Tx <1
1
x<— Al
= [Al]

®) @) x> +4xy+4y° -9
=(x+2yy -9 [M1]
= (x+2y+3)x+2y-3)  [Al]

2x* +2x—4
x+2

2 —
= 2(x hi x2 2 [M1, factorising numerator correctly]
x+

_ 2(x+2)(x—])
x+2
=2x-2 [A1, accept2(x—1)]

(i)

© @) v2 =07 +2(9.8)(3)

v’ =58.8 [B1]
(11) v =u® +2as
u’ =v?* —2as [M1]

u=+Jv’ —2as [A1]
Q2. (a) 788600 [M1, convert to tonnes]
=7.886x10"tonnes [Alor s.0.i. B2]

(b) Percentage of food waste that was recycled
= 0.1014+0.7886x100 [M1 o.e.]

=12.85822
~12.9% [A1]
(c) Average amount of food waste generated by per person
=(0.7886+5.47 [M1 o.e.]
~ 0.144 tonnes [A1]
(d) Amount of food waste generated in 2005
= (.7886 +1.48x10° [M1 o.e.]
~ 532838
~ 533 kilotonnes [Al]
21
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Q2. (e) Amount of waste used as fuel in biomass plants
=0.7886+10.5x2.7x10° [M1]

~ 202782
~ 203000 tonnes [Al]
Q3. (a) k=18 [B1]
(b) ’

Bl - Correct scale and axes’

Bl - Plotted points correctly

.....

Bl -Smoothcurve

(c) 34m [Bl1]
(d) 1.3mand 2.7m [B1 each]

(e) (1) B1 — Draw tangent
B1 — gradient= -6+0.5

(i1)  The height of the pebble above the ground decreases at a rate of 6 m for
every 1 m it travels horizontally / falls. [B1]

Q4. (a) ZEDX =180°-50°-50°
= 80° [B1]
(b) ZAEB = ZEDX =80° (corresponding angles)
ZABE = ZEXD =50° (alternate angles)
ZBAE = ZXED =50° (sum of angles in triangle) [M1]
.. AABE is similar to AEXD . [A1]
(c) AACD [B1]

d G 7:3 [BI]

Page 2 of 7
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2
Q4. (d) (i) Areaof AEXD= 36:23 [M1]
=20.25 cm’
2
Area of AACD = 36"27 [M1]
4
=110.25 cm?
P — 110.25—?;6—»20.25
=27 cm® [A1]
Q5. (a) tanZACM =% [M1]

ZACM =tan™ (%)

=56.309932
~56.3° (shown) [A1]

AM

3
2 4
AM=E><4
2

(b)

=6cm [M1]

Height of trophy =6 + 1
=7cm . [Al]

4
c c0s56.3°= —
(©) y

4

- c0s56.3°
=7.209228

[M1]

total surface area coated with rose gold

4 L
=3.142x4x ———— +2x3.142 x4 x 1+ 3.142 x 47 [M2, correct substitution]
€0s56.3°

=166.013
~166 cm’ [A1]

(d)  Volume of trophy
= Vol. of cone + Vol. of cylindrical base — Vol. of hemisphere

%><.7>.142X42 x6+3.142 x4 ><1—§><3.142X23 [M2, minus 1m for one error]

134.05866

v
~134cm’ [Al] 23
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. — (4+3
Q6. (a) (1) CD = (3 —SJ

f 7 Bl
=l [B1]

(i) '55 =77 +(=2)* M1, allow e.c.f]
_ V5

~7.28 [A1]

Gii) 4DE =3DC
—_ -7 — —_
DE =%[ 5 ] [M1, recognised DC =—CD ]

o -3(7 1)
-(37)

Coordinates of point E is (-1 .25,4.5) [Al]
. -4 y-3
b 1 — = Mi
® @ el (M1]
-4x-8=6y—-18
6y =10-4x

3y=5-2x  [Aloel]

(11) 4y -3x =18 ------ (1)

Jy=5-2x ---- (2)
From (2), y=>"2% . (3)
Subst. (3) into (1),
4(5_32xj—3x=]8 [M1]
20-8x—-9x =54
17x = -34
x=-2 [A1]
y=222-3 (A1)

Coordinates of point of intersectionis (-2, 3 ).
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60
Q7. (a) S [B1]
X
60
b  — (B1]
(©) (1) L 4 [M1, formulate equation]
x=3 x
60x — 60(x—3)=4x(x-3) [M1, remove denominator]
60x — 60x +180 = 4x* —12x
4x* -12x-180=0
x? —=3x — 45 = 0(shown) [A1]
- 3:+4(-3)" - 4(1)(-45)
X =
2(1)
+
x=3—_—5— 82 [M1, for V189 ]
x=837386 or x=-5.37386
x=84 x=~-54 [A2, 1m each]
(i11)  time taken to print 20 pages in double'side
a9 o [M1]
8.37386-3
~ 223 seconds [A1]
Q8. (a) SU? =60’ +35% —2(60)(35)cos125° [M1, subst. in correctly]
SU? = 6% +3.57 —2(6)(3.5)cos125°
SU? =7234.0210
SU =+/7234.0210 | [M1]
~85.1 km [A1]
(b) @ = 35" [M1] S 750 T North
Bearing of T from U = 325° [Al] 1
Q8. (¢ Shortest distance
a
_ 860.11 M1]
0.5%x~/7234.0210 s
~ 860.11
0.5%x/7234.0210
=20.2249 35|
~20.2 m [A1]
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Q8. (@ () tan65°= Q’S—;ﬂ
Dis tan ce =35 tan 65° [M1]
~75.1 m [A1]
(11) greatest possible angle of elevation
_ tan_,(35tan65 M1
20.2249
~74.9° [A1]

Q9. (a) ) (1) obtuse angle BOD = 180°-40° (tangent to ext. pt.)
= 140° [B1]

(1)  reflex angle BOD = 360°-140°

360°—-140°

angle BED = — (angle at centre = two angles at circumference) [M1]
=110° [Al]
180° —220°
(1) angle ODF = ———
= 20° [B1]
(1v)  angle ABE = 90° —20°-21°
= 49° [B1]
® @ o=
7
=1.83+3.5
183
=— M1
350 (MI]
Angle BOD = 7w — Z(QJ
350
~2.096 [A1]

(11) area of triangle OMB =—12—><3.5x3.5x sin 2.096x%

=2.6497 cm? [M1, use any method to find the area]

Area of shaded region = Area of sector OBC — area of triangle OMB

= % x 3.57 x2.096 x % —2.6497 [M1, correct subst.]

=3.7693
~3.77 cm® [A1]
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Q10. (a) (1) (a) a=6,b=4,c=20and d=200 [B1 for every two correct]
(b) Mean=5 [B1]

(c) Standard deviation = 2.17944

=~2.18 [B2]
b @ 14 With dimples
23
With dimples

15

4 = [B2, every mistake minus 1m]
23 Without dimples > GVery
15 With dimples

2 2

4 Without dimples
8

23 Without dimples

(b) (11) (a) P(both students with dimples)
15 14
_— —— x —
24 23
— 2

- [B1]

(b) P(one student with dimples and the other without dimples)

— ey ¥ it + —

24 23 24 23

45
== B1

= [B1]

(111) P(at least one student with dimples)
= 1— P(all three students without dimples)
=]—ix—8—xl [M1 o.e.]
24 23 22

485
= — Al

506 [AT]

e 1 L
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Mathematical Formulae

1. MENSURATION

Curved surface area ofa cone = w7/

Surface area ofa sphere = 47/°

Volume ofa cone = %nrzh

Volume ofa sphere = %m}

2. TRIGONOMETRY
Formulae for AABC

a b ¢
sind sinB sinC

@’ =b%+ & - 2bc cos A

Area of triangle ABC = %ab sinC



A= 7 amaB=(° 1)

()  Find the matrix C such that 2A + C =B~ [3]
(ii)  Given that ABD = ((1) (1)), find the matrix D. 3]
mmediagam,aﬁ=3pmdw=3q. P S R
PR is parallel to OQ and 3PR = 200.
S is the midpoint of PR and T is the midpoint of OR. 3p T
U is a point on OQ such that OU = 2UQ.
@) Find OS in terms of p and q. [2]
(ii)  Use vectors to determine if OS and UT are parallel to each other. [3]
(a) Simplify the expression
27a3(b — ¢)? + 18a~2(b? — c?),

giving your answer in positive indices only. [2]

(b)  Write the following expression as a single fraction in its simplest form:
4x 3 1

(2x—1)2 T 2x-1 | 4x—2 [4]
(c)  Factorise  3p(2q —7)— (r — 29)*. [2]
On separate axes, sketch the graphs of the following functions, indicating clearly the
intercepts and asymptotes where applicable.
i y=G+3)B-2), (2]
G y=— [2]

x-3

5ol
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4

A cookie factory produces cookies in three flavours and delivers them to two outlets. The

number of cookies supplied in a single delivery is given by the matrix P.

Outlet 1 Outlet 2

80 60 Chocolate Deluxe
P= (30 40) Peanut Crunch
50 20

Zesty Orange

(i) The cost price of a Chocolate Deluxe cookie is $1.30.
The cost price of a Peanut Crunch cookie is $0.80.

The cost price of a Zesty Orange cookie is $1.10.

Represent these prices ina 1 x 3 row matrix C. [1]
(i) Evaluate the matrix Q, where Q = CP. [1]
(iii)  State what the elements of Q represent. [1]

In a particular month, there were 18 deliveries to Outlet 1 and 13 deliveries to Outlet 2.
(iv)  The elements of the matrix N, where N = PR, represent the total number of

cookies of each flavour delivered to the two outlets in that particular month.

Write down the matrix R. [1]
y
0
7 R
y=2x 1
y=3sXx
0 x

The diagram shows a trapezium OPQR in which PQ is parallel to OR and O is the origin.
OR 1s perpendicular to PQ and the diagonal PR is parallel to the x-axis. The side OP has

equation y = 2x and the side OR has equation y = %x. The y-coordinate of P is k.

() Express the coordinates of P and R in terms of 4. [2]
(i) In the case where k = 6, find
(a) the coordinates of O, [4]
(b) the coordinates of the point S which lies on PR produced such that
PR:PS=2:5. (2]



5

The table shows the number of books donated by each of 30 students in a class in a book

donation dnve.

(@)

(b)

(©)

1 2 1 4 3
1 2 0 8 2
0 1 6 3 2
0 3 2 1 1
2 4 1 0 3
3 0 2 1 2

A student is chosen at random.

Find the probability that a student donated 2 books.

Two students are chosen at random.
Find the probability that
(i) one student donated two books and the other donated 4 books,

(ii) both the students donated at least one book,

A book is chosen at random.

Find the probability that it was donated by a student who donated 3 books.

31

(1]

(2]
(2]

(2]

| Turn over



& N
)
75 m 80°
48 m
J
K

J, K and L are three points on level ground. JL = 75 m, KL = 48 m and angle JLK = 80°.
The bearing of K from Jis 110°.

Calculate

@) the distance JK, [2]
(i)  the area of the field JKL, [2]
(ili)  the bearing of J from L. [3]

A vertical tree with height 23 m, has it base at L. A man walks from J to K. Find the
greatest angle of elevation of the top of the tree when viewed from any point during his

walk. (3]

(a) The points 4, B, C and D are the vertices of a parallelogram 4ABCD. Given that
AB = 6i + 8) and that AD =11i — 4j, find a unit vector in the direction of BD. [3]

(b) In the diagram, 0A and OB represent vectors a and b respectively.

X, Y and Z are points such that 0X = ;OdB,

—_—

AY ==4B and 0Z = 10A.

(i) Express 0X and OY in terms of a and/or b. [2]

(ii) Express XZ in terms of A,aandb. A
Given that X, Y and Z are collinear, a

evaluate the value of A and Y

the ratio XY:XZ. [5]

area of triangle 0YZ []]

(iii)  Find

area of triangle AYZ"




10

Diagram 1 . Diagram 2

In a restaurant, the fruit punch is mixed in a container with no lid as shown in Diagram

1. The container is a prism whose cross-section is a trapezium. The lengths of the

parallel sides of the trapezium are 10 cm and 15 cm and the distance between the

parallel sides is 9 cm. It is given that the capacity of the container is 1.8 litres.

(@
(b)

Show that the height of the container is 16 cm. [1]
All the fruit punch in one full container is transferred to a jar as shown in Diagram
2. The jar is made by joining a hemisphere of radius 8 cm to a part of a right
circular cone of height, 4 cm.

(i) Given that the slant height of the cone is 17 cm, show that =15 cm. [1]
(ii) Find the depth of the fruit punch in this jar after all the fruit punch has

been transferred from the container in Diagram 1. [6]

296

| Turn over



8
11 Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation y = liox2 (5-x).

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

x -2 -1 0 1 2 3 4 5

y a 0.6 0 04 [ 12 1.8 1.6 0

(a) Find the value of a. 1]
(b)  Taking 2 cm to represent 1 unit on each axis, draw the graph of y = %xz(S - Xx)
for-2<x<5. [3]
(c) Use your graph to find
@) the range of values of x for which x?(5 — x) > 10, [2]

(ii) the values of k, where £ is a constant, for which the equation
Tlaxz (5 — x) = k has exactly 2 solutions. m

(d) By drawing a tangent, find the gradient of the curve at the point where x=4. [2]

Bonus Question

12

A circle Cy is inscribed in an equilateral triangle as shown in the diagram. A second circle
(> 1s tangent to the circle C; and to the two sides of the tniangle. A third circle Cs is
tangent to the circle C> and to the two sides of the triangle.

Find the ratio of the radius of circle Cs to the radius of circle C;. [2]

END OF PAPER
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1(3)

c=(§ DG H-26 T

(G
-9

4(1)

1(i1)

AB T ((2) 4—11) (._01 _.12)
= (—1 _2)

det AB=2

D = (AB)™!

s i, =
=§(12 14)“(l l)

2 2

4(ii)

T
i
i
U
i
i
H

Z‘&

i3

H
t
i
i
i
:

2(7)

Ff—lﬁs“—lxzﬁ =
PS=3PS=2x3BD =4
0OS=3p+q

5(1)

(1.30 0.80 1.10)

2(ii)

T
UT=UQ+§QR
1
=q+3;03p-9)
_3.,1
—.LI,P*’ZQ
=506p+*q)
UT =-05S 7
OS and UT are parallel to each othe%r.

5(ii)

80 60
(1.30 0.80 1.10)(30 40)

50 20
= (183 132)

5(iii)

The total cost price of the
cookies for each of the outlet

5(iv)

3(a)

27a*(b — ¢)?
18a~2(b+ c)(b—c¢)

_3a*(b—o¢)
— 2(b+0)

6(i)

3(b)

_ 8x—-3(2)x-1)+2x-1
a 2(2x — 1)?

8x—12x+6+2x—1
2(2x — 1)2

__ —2x+5 . 5-2x
2(2x-1)2 ~ 2(2x-1)?

3(c)

3p(2q — 1) — (2 —1)?
=(2q-7r)[3p—(2q-7)]
=Q2q-r)(3p—2q+r1)

= (r—2q)[-3p— (r — 29)]
=(r—2q)(—3p—r1+2q)

(ii)(a)

6=-2(12)+c
c=30

QR:y = —2x + 30
Py
Q:y=5x+43

Solve simultaneous equations.

= 102
%= 5

y="%

0is(102,9%)

25t




6(ii)(b)

P(3,6) R(12,6)
Let S be (x, 6).
x—12 3

7(a)

()@

8 2 2x8
3020 730% 20
16

IRES

(b)(ii)

(©)

9(b)(i)

8(1)

JK = /752 + 482 — 2(75)(48)cos 80°
=81.72 = 81.7 m(3 sf)

(i1)

1
5(75)(48)sin 80°
= 1773 sqm or 1770 sq m (3sf)

(iii)

sinZKJL  sin 80°
48 T 81.72
kL Bsin80°
sinekjl = =153
2KJL = 35.34°
180° + 110° — 35.34° = 254.7°
Bearing = 254.7°

= 0.5784

Let the shortest distance be d m.
d -~ o

75 = sin 35.34

d = 75 sin 35.34° = 43.38

(b)(ii)

XY XZ=3:5

Or alternatively,

— 3

YZ = g(a —b)+ (1 —-2)(-a)

—(/1 2) 3b
B 5)275

LetXZ = kYZ
B e —k(A 2) 3b]
Fokas= [ =51

> X |l w
I o=
TR INTRE |
N w

T
>
|
wilN
—

2A=5A-2

p )
I
Wi N

XY:XZ=3:5

(b))

0z 2
04" 3
area of triangle 0YZ _0Z
area of triangle AYZ =~ AZ ~

9(a)

BD = —(6i + 8j) + 11i — 4j
= 5i— 12j
|BD| = V57 +127=13

1
unit vector is ﬁ(Si - 12j)

10(a)

(10+ 15)(91L1) = 1800

2
H =16

(o))

h? + 8% =172
Orh=+v172 - 82
h=15cm




(e)(i1)

2
Volume of hemisphere = §-1r(83)

or1072.33 cm’

1024m

1
Volume of cone = §n(82)(15)
= 320m or 1005.31 cm’

e or 2077.64 cm®

Total volume =

1
37rth = 2077.64 — 1800
! (Bh)z h = 277.64
3"\15) "
64k _ 64
675
h3 = 932.086
h=9.768
depth of water = 8 + (15 — 9.768)
=132 cm (3 sf)

Bonus
Qn 12

Let P be one vertex of the triangle and
O, R and S be the centres of the circles
Cs, C, and C, respectively.

Let the radii of the circles C;, C, and C;
be a, b and ¢ respectively.

== 60° = —1 PS =2
= =_= =
P cos a

PR =2b

PQ=2c

Lengthof PS: 2c + c +2b+a = 2a
=3c+2b=a___ (1)

Lengthof PS: 2b+ b+ a = 2a
=3b=a

=>b—a 2
-g__( )
Subs (2) in (1)

a
3c+2(§)=a
9¢c + 2a = 3a
c_l
a 9
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PRELIMINARY EXAMINATION TWO
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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You may use a pencil for any diagrams or graphs.

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

Answer all the questions.

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

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical
expressions. '

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 x, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part
question.
The total number of marks for this paper is 80.
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Mathematical Formulae

Compound interest

n
Total amount = P(l+——r—)
100

Mensuration

Curved surface area of a cone = 7r{

Surface area of a sphere = 4712

Volume of a cone = -:l-;-ztrzh
4
Volume of a sphere = 3 zr

Area of triangle ABC = -;— absinC
Arc length = ré, where 6 is in radians

1 .. .
Sector area = -i-rze. where @ is in radians

Trigonometry

a _ b _ ¢
sinA sinB sinC

a® = b + ¢* - 2eccos A

Statistics

ifx
Lf

2 2
Standard deviation = J sz.s; = (é-’;‘ )

Mean =

VICTORIA SCHOOL 15/S4PR2/EM/1



3

A school with an area of 0.4 km? is represented by an area of 2.5 cm” on a map. Find the.

1
scale of the map, in the form of 1:n.
Answer 1: [2)
2 Three light bulbs flicker at intervals of 4 seconds, 12 seconds and 15 seconds respectively.
If all three bulbs flicker together at 0915, at what time will they next flicker together
again?
Answer -12]
3 21 tins of biscuits can last 3 days for a camp of 70 students. What is the number of
additional tins of biscuits required if 10 extra students join in the last 2 days of the camp?
|
Answer ... additional -ins (2]
4  Write the following numbers in order of size, starting with the smallest.

L3
%. J0oi. 033, 05

Answer. , ; . 2]

.......

VICTORIA SCHOOL 15/S4PRUEM/ . 230



4

S Abookshop sells two types of drawing papers, each with thickness 1.6x10™ c¢m and
2 mm. If Victor bought 2 sheets of drawing papers of the thicker type and 25 sheets of
drawing paper of the other type, what is the total thickness of the papers, in cm, when
bound together? Express your answer in standard form.

Answer cm (2]

6  TItis given that y varies inversely as the square root of x. It is known that x=32 fora
particular value of y.

(a) Describe the change in y when x increases by 300%.

Answer (a) : [2]

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

(b) Find the value of x when the value of y is doubled.

Answer (b) x=

VICTORIA SCHOOL 15/S4PR2/EM/1
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7 (a) Find the integer values of x'\a;};ich satisfy the inequalities —;-x+4 <2x-9< 3x-;-64 s

Answer (a) x= . 2]
() If p and g are two of the values of x found in (), find the least value of e 1 T
-q
VXAV o () NS (1
3 ]
(3v%) +(»°)?
8  Simplify : , leaving your answer in positive indices.
(2y%)
iy
o
Answer 3]

VICTORIA SCHOOL 15/S4PR2/EM/I 23|
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7 N N N
NGZ2

Figure 1 Figure 2 Figure 3

C y y

< \

Figure 4 Figure 5 Figure 6

Which of the graphs shown above could be the graph of

(@) y=2x+4x-3,

_ Answer (a) Figure | . S e e (1
® y=x'?
Answer (b) Figure | ... (1
() Sketch the graph of y =37".
Answer :
(c) y
&
o g
(1)

VICTORIA SCHOOL 15/S4PR2/EM/1



10  Solve the simultaneous equations

x+2y=4,
-0.1x+0.9y=2.35.

Answer x = ,y= (3:

11  Dylan would like to accumulate an interest of $800 in his account after 3—;— years. Given

that a bank pays 2.8% per annum interest compounded half yearly, how much does Dy!an
need to deposit in his account? Give your answer to the nearest dollar.

(3.

ceveervenes

12 In 15 years' time from 2015, Valerie’s age will be the square of her age 15 years ago from
2015. Find Valerie's age in 2015.

Answer years old 3]

VICTORIA SCHOOL 15/S4p
RUEM/I 837



8
I3 (a) Giventhat A s the point (1.3)and B is the point(-2,9), find the equation of the line
PQ that is parallel to line AB and passes through the point(3,2).

(b) Determine the type of solution (I, 11, OX) when the line PQ intersects the line
1
x+—y=4,
2 y

Typel 1 unique solution
. TypeII  No solution
Type Il Infinite number of solutions

14 Shops A and B are having sales on a particular jacket. Shop A offers a 35% discount on the
original price, p, while Shop B offers a 20% discount on the same original price, with a
further reduction of x % on the discounted price for members.

(i)  Given that Al holds the membership of Shop B, the total amount of discount offered

to him from Shop B can be written as ;—%(aht) - Find the value of a.

Answer (i) a =

(i)  Given that Ali is offered a higher discount from Shop B, form an inequality in x and
show that it reduces to x> k, where k is a constant to be determined.

Answer (if)

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

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

VICTORIA SCHOOL 15/S4PR2Z/EM/]
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15 In triangle ADB, ZADB = 90°and DC= 2CB. Given thatcos’ ZACB= g  express as a

fraction in its lowest term,

(i) tan LACB,

(ii) tan ZABD.

A

Answer (i) tan ZACB =

Answer (if).tan ZABD =

----------

16 The queuing time, in minutes, of 20 customers queuing at the cashier during peak hours is

shown in the table below.

Time (minutes) 1-4 5-8 9-12 13-16
Number of customers 9 T 3 1
Calculgte the
(i) mean queuing time,
Answer (i) min [1]
(ii) standard deviation.
et
A
Answer (i) oo min (2]
VICTORIA SCHOOL 15/S4PRUEM/1 233



10
17:© In thé diagram, lines AB and EC are parallel, and DE: EA=2:3.

B

D

(a) Prove that triangles ABD and ECD are similar.

Answer (a) .
............................ (2}
) Find‘arca of AECD
area of ABCE
Answer (D) oo (2]

VICTORIA SCHOOL 15/S4PR2/EM/I
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18 The diagrarﬁ shows the speed-time graph for the motion of two objects A and B travelling

in opposite directions. Both objects are 1 km apartatf=0s.

ylime (s)

Speed (m/s)
A
B
12 fomemmmm ey :
B resmeny . 3 5
0 10 30 50

Caiculate the

@) deceleration of object B in the last 5 seconds of the motion,

Answer (i)

(i)  timet, where ¢ > 30, at which both objects have the same speed,

Answer (ii)

(iii)  distance between both objects at 28 s.

Answer (iii)

VICTORIA SCHOOL 15/S4PR2/EM/1

cevretscvescsntitesrsrrercrevearsars

m/s? (1)

m [2]

>3l



12

19 The diagram shows three open containers with varying heights and radii, in cm. Water is
poured into the containers from the top at a constant rate until the containers are filled

completely.
-
h h 2r
|I 3
K_/‘L 4
Container A Container B Container C

The graph below shows the height of the water against time as container A is filled. On the

same diagram below, draw the corresponding graphs for containers B and C, labeling each
graph clearly.

Hcightﬂ((cm)

B o Container A

|
!
i

3h i

ot 8 ]

i .

S
1
i

. . -
t  Time (s)

(2]

VICTORIA SCHOOL 15/S4PR2/EM/1
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20 A coin is placed on grid square £'as shown in the diagram below. A fair die is thrown, and
the number on the surface is noted after each throw.
If the number is 1 or 2, the coin is moved one square to the right.
If the number is 3, the coin is moved one square to the left.
If the number is 4, the coin is moyed one square up.
If the number is 5 or 6, the coin is moved one square down.

A B c
D 5 F
G H I

The die is thrown two times. Find the probability that the coin is moved to grid square

(@) A
Answer (a) (1]
(b) E,
Answer (b) 2]
(c) F.
Answer (c) (1]
(d) Justify your answer in (c).
Answer (d)
-
) . (1)
238

VICTORIA SCHOOL 15/S4PR2/EM/1
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‘ 4 1
21  OPQRis a thombus. Points R and P have position vectors (2) and (p * J, p<0.
p —
(i)  Calculate the value of p.

Answer (i) p=_ . . (2]

(i) Find the coordinates of Q.

Answer (i) O(............... PR ) (2]

(fi) Given that D is the point on PQ produced such that PD = 3QD , find RD.

Answer (iil) RD =

VICTORIA SCHOOL 15/S4PR2/EM/1
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22 The masses, in grams, of 20 packs of sweets are shown in the ordered stem-and-leaf

diagram.
1 |389
(a) Find the median mass. 2 {1x233y
3 122455678
4 |39
key 113 means 13
Answer (a)

g[1]

(b) Find the value of x+ y if the mean mass is 29.55 grams.

Answer (b)

g (2]

(¢) Find the value of x and of yif the lower quartile is 21.5 grams.

Answer (c) x= VY=

(2]

YICTORIA SCHOOL 15/S4PR2/EM/1
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23 The diagram shows the sector AOB of a circle, that represents a piece of paper. The radius

10

of the sector is 15 cm and the angle AOB is %zt radians.

15

(a) Calculate the length of arc AB.

(b) The piece of paper is used to make a hollow cone by joining tl;c edges OA and OB.

>
(0

Calculate the volume of the cone.

VICTORIA SCHOOL

15/S4PR2/EM/1

Answer (a)

Answer ()
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24 - Three toddlers, Ahmad, Betty and*Charlie, were playing on a big triangular’play-mat ABC,
where AB=4m, BC =6 mand AC =5 m. After some time, Ahmad and Charlie rested at

Points A and C respectively, while Betty sat at a position equidistant from Ahmad and
Charlie, and equidistant from AB and AC.

(a) Using ascale of 1: 50, construct the triangular play-mat ABC. 1]
(b) By constructing suitable lines, locate and label the position of Betty. Label this
position Q. (2]
Answer (a) and (b)
]
44
—0
End of Paper

- This document is Intended for Intemal circulation in Victoria School only. No part of this document may be reproduced, stored in a retrieval b 3:{7

system or transmltsed In any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior permission of the
Victoria School Intemal Exams Commnittee.
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2015 Victbria School Prelim 2 Mathematics Paper 1 Answer Key

] |40000 4i |25
3 |2 15i | _3
2 1 4
4 ~/0.01 ,0.53 ,0.33,3 15ii —1_
5 2
4.4x10™ .
16i 57
Ba The new value of y 16ii 13,49
is halved. 17
oh 3 | ZDAB = £DEC (corresponding angles, AB//EC)
8 £ADB = £EDC (common angle)
.~ Triangles ABD and ECD are similar.
2 | 27,28,29,30 7 | 4
7b _L 21
55
8 | 2L 18 |3
4x¢ " 18 2
11 36‘5‘
9a |2
a 18iii | 659.2 or 1340.8
3 1
9b 20a —IE
4761 X
90\ 20b 2
y =3" 9
\\ [
0 TX
21 |3
21ii | 2(2,-2)
10 y=25 '
3 5] 21iii ( 0 )
-
11 | 7827 315
22a 10
2b |
12 121 22¢ | *7
y=9
13a | ¥=-25+8
13p | 1T - il by
23b | 558
VICTORIA SCHOOL 15/S4PR2/EM/1
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PRELIMINARY EXAMINATION TWO
"SECONDARY FOUR

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen. '
You may use a pencil for any diagrams or graphs.

Do not use 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.

You are expected to use a scientific calculator to evaluate explicit numerical
expressions. :

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 =, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part
question. :

The total number of marks for thié paper is 80.

o  This paper consists.of 17 printed pages, including the cover page.
(4 [Turn over
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Mathematical Fornulae

Compound interest
Y
Total amount= P| | +—)
100
Mensuration
Curved surface area of a cone = #r/
Surface area of a sphere = 477
1
Volume of a cone = —r?h
4 3
Volume of a sphere = ;ﬂr
Area of triangle ABC = -;— absinC
.. Arc length = r@, where @ is inradians
Sector area = —;—rza, where @ is in radians
Trigonometry
a b ¢
sind sinB sinC
a® =b* + ¢t = 2bccos A
Statistics
Mean = Z_[{
b |

2
Standard deviation = \lgfx ’ - (E_fi]
% g 4§
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A school with an area of 0.4 km® is represented by an area 0of 2.5 ¢cm’ on a map. Find the
scale of the map, in the form of 1: n.

Area scale =2.5 cm? : 0.4 km?

=1cm?® : 0.16 km?

Linear Scale=1cm : 0.4 km
=1:40 000

Answer 1 :40.000 2]

2 Three light bulbs flicker at intervals of 4 seconds, 12 seconds and 15 seconds respectively.

If all three bulbs flicker together at 0915, at what time will they next flicker together
again?

LCM of 4s, 12s and 155 =22 x3x5

=60s
=] min
0915+0001=0916

. Answer Q916 [2)

3 21 tins of biscuits can last 3 days for a camp of 70 students. What is the number of
additional tins of biscuits required if 10 extra students join in the last 2 days of the camp?

No. of tins required for 70 students in 2 days of camp = -2—x21
=14

No. of additional tins required for 10 students in 2 days of camp = E)-><14

T additional tins[2)

4  Write the following numbers in order of size, starting with the smallest.
1

3
3 J0.Oo1, 033, 0.5°

3
J00T,0.5° ,0.33,%

T

Answer _"J0.0I s 05 l

0033 i 2
3 (2]

VICTORIA SCHOOL 15/S4PR2/EM/1 N 5‘1
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5 A bookshop sells two types of drawing papers, each with thickness 1.6x10™* ¢cm and
2 mm. If Victor bought 2 sheets of drawing papers of the thicker type and 25 sheets of
drawing paper of the other type, what is the total thickness of the papers, in cm, when

* bound together? Express your answer in standard form.

Total thickness =2(2x107" ) +25(1.6x107)
=0.44 cm
=4,4x10" cm

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

6  Itis given that y varies inversely as the square root of x. It is known that x =32 for a
particular value of y.

(a) Describe the change in y when x increases by 300%.

S

Jx

Answer (a)... . Thevalug of new yishalved. . )

(b) Find the value of x when the value of y is doubled.

k .
y ===, where k is a constant.
Jx

yl\l‘;=)'z*/’;
)’l‘/i—z-"zylx\/;:

x, =8

Answer (b) x=___ 8 (2]

VICTORIA SCHOOL 15/S4PR2/EM/1



(a) Find the integer values of x which satisfy the inequalities 2x +4<2x-9< 3x+64

%x+4<2x—-9 and 2x-9$x+2l:-:-
13<Z and  x<30-
2 3
26<x
S.x=27,28,29,30
Answer (a) x=_27.28.29.3Q (2]

(b) If p and g are two of the values of x found in (a), find the least value of ———.
P -9
1 1
P-4 (p-q)(p+q)
A 1
~ (27-28)(27+28)
1

P pe—

VICTORIA SCHOOL

55
Answer (b) s | m
2.
3 4
) ) (3\/;) "'(xy") )
Simplify ( ; 2)2 , leaving your answer in positive indices.
2x"y
3
’ 4 3P 52
b ()
(22y*) IR
21
=3 xix3 X-227
19
Px &
_ 27
]
4x¢

o
——

Answer . 2’{, e nesnanne (3]
4xf
> o
15/S4PR2/EM/1
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Figure 1 Figure2 Figure 3
i % %

. e LN\
TN T

Figure 4 Figure § Figure 6

—

Which of the graphs shown above could be the graph of

(a) y=2w+4x-3,

Answer (a) Figure 2.

() y=x"?

(c) Sketchthe graph of y =37*,
A ©©) 4

y =3~

VICTORIA SCHOOL 15/S4PR2/EM/1
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10 Solve the simultaneous equations

x+2y=4,
~0.1x+0.9y =2.35.

X LY el 1)
-x+9y=235---—2)
(1) +(2):11y =27.5
y=25

x=-]

Answer x = =1 V=LA (3]

11 D;'lan would like to accumulate an interest of $800 in his account after 3-12- years. Given

that a bank pays 2.8% per annum interest compounded half yearly, how much does Dylan
need to deposit in his account? Give your answer to the nearest dollar.

Let x be the original amount,
7
x+800=(l+2'8+2) X x
100
0.10221x =800
x =$7826.76 ~ $7827 (hearest dollar)

Answer $ 7821 (3]

12 In IS years’ time from 2015, Valerie’s age will be the square of her age 15 years ago from
2015. Find Valerie's age in 2015,

Let x be Valerie's current age.
x+15=(x-15)
x+15=x" ~30x+15’

X =31x+210=0

- -(-31)£(=31)* -4(1)(210)
2(1)

=21 or 10(rej. " 10-15<0)

Valerie's current age is 21.

- Answer 2] yearsold  [3]
VICTORIA SCHOOL 15/S4PR2Z/EM/1
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8
13 (a) Given that 4 is the point (1,3)and B is the point(-2,9), find the equation of the line
PQ that is parallel to line 4B and passes through the point(3,2).

gradient of AB _—..gfil
=-2
y—2=-2 (x-—3)
y==2x+8

(b) Determine the type of solution (I, 1I, 1IT) when the line PQ intersects the line

1
) X+ 5 y=4,
Type1 1 unique solution
Type II  No solution
Type III  Infinite number of solutions

Answer (b) Type 1N .. .. .. (1]

14 Shops 4 and B are having sales on a particular jacket. Shop 4 offers a 35% discount on the
coriginal price, p, while Shop B offers a 20% discount on the same original price, with a
further reduction of x % on the discounted price for members.

(i)  Given that Ali holds the membership of Shop B, the total amount of discount offcred

to him from Shop B can be written as%(aJ«x). Find the value of a.

Total discount from Shop B=0.2p + -1—6{6(0.8p)

(if) Given that Ali is offered a higher discount from Shop B, form an inequality in x and
show that it reduces to x > k , where k is a constant to be determined.

p
0.35p <2 (2
P<ip(5+3)

0.35(125) <25 +x

x>18.75
k=18.75

VICTORIA SCHOOL 15/S4PR2/EM/1
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15  In triangle ADB, ZADB = 90°and DC= 2CB. Given that cos? ZACB= -1-2% , EXpress as a

fraction in its lowest term, A

(i) tan ZACB,

cos 4ACB=:!:%

—
4
Since ZLACB is obtuse, cos ZACB = --5-. D C B

AD =+/5*-4* =3

tan éACB=—%

Answer () tan LACB= __ -= (2}

..........

(i) tan ZABD.

tanéACD=%

tan éABD=4—3—

+2

1
2 ©

Answer (ii) tan ZABD = - [2]

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

16  The queuing time, in minutes, of 20 customers queuing at the cashier during peak hours is
shown in the table below.,

Time (minutes) 1-4 5-8 9-12 13-16
Number of customers 9 7 3 !

Calculate the

(i) meanqueuing time,

14
20

=57 min Answer (i) . min (1]

=] Mean

(it) standard deviation.

Standard deviation = , /%3—-(5.7)’

= 3.49 min (to 3sf)

Answer (if) 3.49 ".min [2]

dha
VICTORIA SCHOOL 15/S4PR2/EM/1
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17  In the didgram, lines 4B and EC are parallel, and DE: E4=2:3 .

D

A N B

(a) Prove that triangles ABD and ECD are similar.

Answer (a)..

£DAB = £ZDEC (corresponding angles, AB//EC)

" ZADB ="ZEDC (common angle)

. Triangles ABD ‘and ECD are similar.

(b) Find

area of AECD
area of ABCE

area of AECD =(g)’
area of AABD

areaof AECD 4

5
.
25

areaof ABCE  25-4

S
21

VICTORIA SCHOOL

Answer (b)

15/S4PR2/EM/1

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

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

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

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



11

18  The diagram shows the speed-time graph for the motion of two objects 4 and B travelling
in opposite directions. Both objects are 1 km apartat/=0s.

Speed‘(m/s)
b
12 e rc e v s r e cc e e e -~
N :
§ ylime (s)
0 10

Calculate the

(i) deceleration of object B in the last 5 seconds of the motion,

0-12
50-30

s
5

Acceleration =

Deteleration =% m/s?

Answer (i) -z-g.r....a‘g.,.m/s’ (1

.......

(i)  timet, where ¢ > 30, at which both objects have the same speed,

8§-12 __1
=30 5
l=36-2-s

3

Answer (i) 36

.........

s (2]

(iii)  distance between both objects at 28 s.

Distance covered by A=—;-(10)(8) +(18x8)=184m

Distance covered by B=%(28)(-§—26x28) =156.8m

Distance apart=1000-184 —156.8 = 659.2m

Or

Distance apart=1000+184 +156.8 =1340,8m
Answer (iii) 659.2.0r1340.8.....m [2]

VICTORIA SCHOOL 15/S4PR2V/EM/I ah3
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19  The diagram shows three open containers with varying heights and radii, in cm. Water is
poured into the containers from the top at a constant rate until the containers are filled

completely.
(B
A A
h h 2r
_/H ﬁ
L—’/ 4 1L 4
Container A4 Container B Container C

The graph below shows the height of the water against time as container 4 is filled. On the
same diagram below, draw the corresponding graphs for containers B and C, labeling each
graph clearly.

Hcighs (cm)

Container 8 ~Container A

B D 4

Container C

E

t  Time (s)

-

(2]

VICTORIA SCHOOL 15/S4PR2/EM/I
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20 - A coin is placed on grid square £ as shown in the diagram below. A fair die is thrown, and
the number on the surface is noted after each throw.
If the numbér is 1 or 2, the coin is moved one square to the right.
If the number is 3, the coin is moved one square to the left.
If the number is 4, the coin is moved one square up.
If the number is 5 or 6, the coin is moved one square down.

A B G
D 6 F
G H I

The die is thrown two times. Find the probability that the coin is moved to grid square

(@) 4,

(a) Required prob. = P(up, left) + P(left, up)

An:wgr (a) -118- m

(b) E,

(b) Required prob. = P(left, right) + P(right, left) + P(up, down) + P(down, up)

= 4(1)(.2.)
6 6

V-3 IN

Answer (b) (2]

-J N}

(¢) F.

(c) Required prob. = 0

Answer (c) 0 M

(d) Justify your answer in (c).

Answer (d).......Odd number of throws is required to move coin to square F. [1]

o
()

oht

VICTORIA SCHOOL 15/S4PR2Z/EM/1
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.3 C st 4
21 OPQRis arhombus. Points R and P have position vectors (2) and [p

0

Calculate the value of p.

V(o +1Y 4 (p=1) = a7
P H2p+1+p =2p+1=20
p'=9

p=13

Sincep <0, p=-3

(i) Find the coordinates of Q.

Answer (i) p=

0Q = 0P +PQ
= +| .
=3-1) \2
-2

0(2,-2)

Answer (ii)

(i) Given that D is the point on PQ produced such that PD =3QD, find RD.

S|
3l Sl
| S

=OP +PD~OR
f__ —

(2 +-3-PQ—(4)
\—4/ 2 2
(-2) 3(4 4)

-= + — -

) 212) (2
(0

g

VICTORIA SCHOOL 15/S4PR2/EM/1
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,p<0.
p-l1
. S (2)
Q22 (2]
— 0
Answer (iii) RD = _ (_J ..................... [2]
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15
22 The masses, in grams, of 20 packs of sweets are shown in the ordered stem-and-leaf

diagram.

(a) Find the median mass, ; :: i g 33y
3 1224556738
4 139

key 1|3 means 13

31432

median mass = =31.5 grams

1l

Answer (a) 315 g 1]

(b) Find the value of x +y if the mean mass is 29.55 grams.

13+18+19+21+20+x+22+23+23+20+y+

29,550 2+32+32434435435+36 437438443449
' 20

x+y=10

Answer (b) 10 g (2]

(c) Find the value of x and of yif the lower quartile is 21.5 grams.

21'5=2O+x+22

x=]
y=9

Answer (c)x=__ ). . y=.9 ... (2]

VICTORIA SCHOOL 15/S4PR2/EM/1
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23 The diagram shows the sector 4OB of a circle, that represents a piece of paper. The radius

of the sector is 15 cm and the angle AOB is -5-72' radians.

o
{wn
N
(o]

15

(a) Calculate the length of arc AB.

S=r6

- (i)

=39.3 cm (to 3sf)

Answer (a) . 393..... ...c;m [2)

(b) The piece of paper is used to make a hollow cone by joining the edges OA and OB.
Calculate the volume of the cone.

Let R be the radius of cone

lS(in)=2ﬂR
6

R=6.25
Volume ofcone=%rr6.252 J15% -6.25°

=558 cm’ (to 3sf)

Answer (b) 538 cm’ (3]

VICTORIA SCHOOL 15/S4PR2/EM/1
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24 Three toddlers, Ahmad, Betty and Charlie, were playing on a big triangular play-mat ABC,
where AB=4 m, BC =6 m and A4C =5 m. After a while, Ahmad and Charlie rested at
Points 4 and C respectively, while Betty sat at a position equidistant from Ahmad and
Charlie, and equidistant from 4B and AC.

(8) Usingascale of 1: 50, construct the triangular play-mat ABC. (1
(b) By constructing suitable lines, locate and label the position of Betty. Label this
position Q. [2]
Answer (a) and (b)
End of Paper

This document Is intended for internol circulation in Victoria School only. No part of this document may be reproduced, siored in a rerieval

System or transmitied in any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior permission of the
Victoria School Internal Exams Committee.

S
£

1198
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17

24 Three toddiers, Ahmnd, Betty and Chaslic, were playing on a big triangular play-maf ABC,
where AB » 4 m, BC= 6 m and AC = $ m. Afier some time, Ahmad and Charlie rested
Points A and C respectively, while Bety sat at a position cquidistant from Ahmad and
Charlie, and cquidistant from 48 and AC.

(8)  Using a scale of 1: 50, construct the triangular play-mat ABC, Mm
(b) By constructing suitablo lincs, Jocatc and label the position of Betty. Label this
position Q. b RS Al & ok (2}
Answer (a) and (b) ot ¢ -G vt t P,
dul WA D 10w

g
4
End of Paper -

TRt doersiiim by Wiovidod for I oo » 1cvarte Sehool ondy. Mo prt of Ml decunwm oy be wproduevd, woreil inxa retieval

UMM oF pumnlsied M ovy form o by ety meant, elecironk, srcohanicol, phatacoymg or otherviw, withou Mhe prior permision of e
Victoria Scheal Iweessd Ecver Coramities.
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You may use a pencil for any diagrams or graphs.
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Mathematical Formulae

Compound interest

n
Total amount = P(l +—r-)
100

Mensuration
Curved surface area of a cone = 77/
Surface area of a sphere = 4772

Volume of a cone = -g-zrrzh
4 5
Volume of a sphere = -j-lrr

Area of triangle ABC = %— absinC
Arclength= r@, where 0 is in radians

1 . ;
Sector area = Erze, where @ is in radians

Trigonometry

a b ¢
sind sinB sinC

a =b + ¢t - 2bccos A

Statistics

PVES

Mean =

2 2
Standard deviation = J sz; < (g?)

VICTORIA SCHOOL 15/S4PR2/EM/2
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3

Answer 2ll the questions.

1 (a) Solve the equation x(3x—8)=-3. (2]
(b) Given that Ye —2—&:?—)—, express s in terms of v. [3]
3 s+3
) 3 . e
Ex - - as a single fraction in its simplest
(€ Express o T ix—3  ax+1  3-x o F
form. (4]
2 0]

In the diagram, OAB is a sector of a circle, centre O and radius 9 cm. Rectangle CDEF

is inscribed in the sector. Given that angle AOB = % radians, OE =OF =5 cm and
CF =DE =4.470 cm,

(a) find the length of CD, (2]

(b) show that angle COD is approximately 0.6486 radians, (2]

(¢) find the arc length DB, (2]

<d) find the area of the shaded region. (3]
VICTORIA SCHOOL 15/SAPRVEMA2 G ‘*8
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4

3 Giventhat &={x:x isan integer, 20 < x < 99}
A={x:x=2m+1, where m is a positive integer
B ={x: x is divisible by 7}
C ={x: x isamultiple of 6}
D ={x: x has a remainder of 2 when divided by 4}
(a) State the value of n(£) and n (4N D). (2]
(b) List the elements in B. n
(c) Describe, as simply as possible, the meaning of BNC #0 in words, n
4  Atafund raising event, a class ran a fast food store and had 4 serving counters A4, B, C
and D. The store sold cheeseburgers, French fries and drinks. Each cheeseburger was
sold at $2.00, a packet of French fries for $1.50 and a drink for $1.20. The table below
shows the number of items sold by each counter during the event.
Counter
e 5 c D
Cheeseburger 61 55 58 84
French fries 74 81 . 84 77
Drinks 59 52 b4 58
(a) Write down a 1x3 matrix P to represent the selling price of each cheeseburger,
French fries and drink sold. (n
(b) Write down a matrix Q such that PQ will give the total sales at each serving
counter. (1)
(¢) Evaluate PQ. (1
1
P !
Matrix C is givenby C= ol
- |
(d) Evaluate PQC, (1]
(¢) State what the element of PQC represent. (1)
(f) If the total profit made by the class is 45% of the total sales at the event, calculate
the total profit made. (2]
VICTORIA SCHOOL 15/S4PR2/EMN
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S (a) In an-sided regular polygon, its exterior angle is.ﬁ- of its interior angle.

Find n. f (2]
b
() ) ,
B
50
D
& E T
The diagram shows a circle ABCD, centre O.
CET is a tangent to the circle at C,
AC and BD passes through O.
AE and BT intersect at D.
Angle CBD =35°,
(i) Find, giving reasons for each answer,
(a) angle COD, (1]
(b) angle ODA4, (1
(¢) angle BTC. (1]
(ii) Given that the chord CD =3.3 cm.
(a) Show that the radius of the circle is 2.877 cm, correct to 4 significant
figures, (2]
(b) Calculate the length of the chord AD. (2]
op ok
LA
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Consider the following pattern.

(2)
(b)
(€)

(d)

(¢)

R,: lx—]-=1--—=-—
2

4
R,: dxs=d-2= 16
5 5 5
Ry: 9w 2 =9~ 2k
y Yy ¥y
Write down the value of y and of z. < (1]
If R, =-3—%§, find the value of a and of b. (2]
Write down the n™ line in this pattern. n

S

; . & c.
Given that the result of R is :{-, express -‘-i-m the form of e + ~—, where
n

e is in terms of 77 and f'is a constant. (1]

From the above pattern, express g in terms of p if pxg=p—gq. m

P e T T P,
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The cumulative frequency graph below shows the distribution of hourly salary of 1000

workers in Company V,

AL : ; " -
1000 : o
/}
800
e
g
=
4
& 600
Q
& t
E 400 A
@)
;
/ '
200
0
20 40 60 80 100

Hourly Salary (3)

(a) Usethe graph to estimate the
(i)  median hourly salary,
(ii) interquartile range of the distribution,

(i) 60" percentile,

@v) value of g if 14% of the workers earn more than $g hourly,

(1]
(1]
(1]
(1

(b)  Two workers were selected at random from this distribution. Find the probability
that one worker selected eans not more than $30 and the other earns more than
$80 hourly. Express your answer as a fraction in its lowest terms.

VICTORIA SCHOOL 15/S4PR2/EMR2
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(c) The hourly salary of 1000 workers in Company S is illustrated in a box-and-
whisker diagram as shown below.

l T T g g r —
0 10 20 30 40 50 60 70 80 90 100
Hourly Salary (%)

(i) Find the median hourly salary and interquartile range of the distribution in

Company S. (2]
(i) Compare and comment on the hourly salary of the workers from Company V
- and Company S in two different ways. (2]
VICTORIA SCHOOL 15/S4PR2/EM/2



v Figure B

Figure A

Figure A.shows a hollow container which is made by joining a hemispherical bowl of
radius rcmto a nght circular cone of radius » cm and height 90 cm. The capacity of the
right circular cone is 4 times that of the hcmlsphcncal bowl
(a) Calculate

(i) thevalue of r, (2]

(ii) thetotal exterior surface area of the container. (3]

(b) The container is completely filled with water, Calculate the volume of the water in
the container. (2]

Figure B shows a hollow cylindrical container which is resting on a horizontal surface.
The cylinder has radius p cm and length 28 cm.

(¢) (i) [Ifall the water from the container in Figure A is poured into the container in
—  Figure B, it will fill up to exactly half of the capacity of Figure B. Calculate

the value of p. (2]
(i) Find the total surface area of the msxdc of the container in Figure B which is
in contact with the water. - 2]
&l
351

. Lad
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North

The diagram shows a quadrilateral garden 4BCD on horizontal ground.

AD=68m,4AB=7.1m,BD=114 m, angle DBC =28° and angle DCB =135°

A is on a bearing of 037° from D.
(a) Calculate
. (i) angle DAB,
(ii) the bearing of B from A4,
(iti)y DC,

(iv) the area of the garden.

(2]
(2]
(2]
(3]

(b) A vertical flagpole of height 18 m stands at A. Find the greatest possible angle of

elevation of the top of the flagpole viewed from a point along BD.

VICTORIA SCHOOL 15/S4PR2/EM/2
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10 (a) Amos changed 4319.70 Singapore Dollars (S§) into Japanese Yen (¥) at the bank
for his trip to Tokyo. Upon returning from the trip, he has a remainder of ¥18760.
The bank’s exchange rates are as follows:
Singapore Dollar (S$) to Selling Buying
100 Japanese Yen (¥) 1.120 1.100
(i) Calculate the amount of Japanese Yen Amos spent on the trip. (2]
(i) Find the percentage of his money that was spent on the trip. [2]
Amos decided to convert all his remaining Japanese Yen from the trip to rEuro (€)
at a money changer.
(iii)) Given that the exchange rate is ¥ 100 to € 0.7334, calculate the amount of
euros he received from the transaction, correct to the nearest euro. (2]
(b) The cash price of a home entertainment system is $5799,
Zayn paid for it by hire purchase, with a deposit of 15% followed by 24 equal
monthly instalments, with a simple interest charged at 3.5% per annum.
Calculate the
(i) simple interest charged, (2]
(i) total amount Zayn will have to pay for the home entertainment system, (2]
(lii) amount of each instalment. (2]
VICTORIA SCHOOL 15/S4PRVEMA2 2R8>
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Answer the whole of this question on a sheet of graph paper,

The table below gives some values of x and the corresponding values of y for

1,
=—x"(x-3).
y=gx (x=3)
x ~2 -1 0 1 2 3 4 5
y -5 -1 0 P -1 0 4 q
(r) Calculate the value of p and of q. M
(b) Using ascale of 2 cm to represent 1 unit, draw a horizontal x-axis for =2 < x <5.

()

(d)

(e)

Using a scale of 1 cm to represent 1 unit, draw a vertical y-axis for —6 < y <14,

On your axes, plot the points given in the table and join them with a smooth
curve. ' (3]

Use your graph to find the three solutions of :l‘-x’ (x=3)= 4 [2)

5

Determine graphically the coordinate of the point S, for =2 < x <0, such that the
gradient of the curve at Sis 1. (1]

(i)  On the same axes, draw the line y =12 - i—x for 0 Sx <S. (n

(i) Write down the x-coordinate of the point where this line intersects the curve.

(1]

(iif) This value of x is a solution of the equation x’ —3x* + Ax+ B =0.
Find the value of 4 and of B. (2]

End of Paper

This document is intended for iniernal circulation In Vicioria School only. No part of this docwment may be reproduced, siored in a retrieval
system or Iransmilted in any form or by any means, electronic. mechanical, photocopying or atherwise, without the prior permission of the
Vicioria School Internal Exams Commiitee
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1 (a) x=222 or x=0451 (3s.f)

(b) s=

3x+12
(4x+1)(x-3)

()
2 (a) CD=5.74cm (3s.f)
(¢) ArclengthDB=2.58 cm (3s.f)
(d) 105cm’ (3s.f)
3 (a) n(5)=8 and n(ANnD)=0
(b) B={21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98}
(c) There are elements which a1;e multiples of 42.

4 (a) P=(2 150 1.20) or P=(200 150 120)

61 55 58 84
(b)y Q=|74 81 84 77
59 52 64 58

(c) PQ=(303.80 293.90 318.80 353.10)
(d) PQC=(1269.60)

(e) The element of PQC represents the total sales from selling the cheeseburgers,
French fries and drinks at all the 4 counters at the event.

(H $571.32
5 (8) n=24
(b) (i) (a) angle COD=70°
(b) angle ODA=35°
(c) angle BTC =20°

) (i) (b) AD=4.71cm (3s.f) 253
o0

VICTORIA SCHOOL 15/S4PR2/EM”2
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6 (a) y=10andz =81

(b) a=56 and b=57

(c) R":nxn=—n=n
n+l‘ n+l n+l
c 1
d) =-=np-14+——1ov
(@) d " n+l
)4
¢ =—
(¢) ¢ Fyy

7 (a) (i) Median hourly salary =$50
(i) Interquartile range = $26
(iii) 60" percentile = $54

(ivy g=68
(b)  Probability = ——
Y =333

() (i) Median hourly salary = $46

Interquartile range =70 -36
=334

(i) Workers in Company S earned less per hour than workers in Com pany V

since the median hourly salary in Company S is less than that of Company
V.

The spread of hourly salary in Company S is wider than that of Company ¥
since the interquartile range is higher for Company S than that for Company
V.

8 (a) () r=ll-:— or r=1125

(ii) Total exterior surface area of container =4000 cm? (3 s.f)
(b) Total volume of water =14900 cm? (3 s.f))
() (i) p=184 (3s.f)

. (i) Total surface area in contact with water =2680 cm’ (3 s.f)

VICTORIA SCHOOL 15/S4PRZ/EM/Z



(b)

10 (a)

(b)

i1 (a)
(©)
(d)

(¢)

15
() £D4B=1102° (1dp.)

(ii) Bearing of B from A4 is 106.8°.

(i) DC=1757m (3s.f)

(iv) Areaofgarden=353m’ (3s.f)

Greatest possible angle of elevation =77.5° (1dp.)
(i)  Amount of Yen he spent on the trip =366 927.50
(ii) Percentage =95.1% (3 s.f)

(i)  Amount of Euros received =138 (nearest Euro)
()  Simple interest =$ 345,04 (2 d.p.)

(ii) Total amount to be paid =$ 6144.04 (2 d.p.)
(iif) Amount of each instalment =$ 219.76 (2 d.p.)
p=-05andg=12.5

x=-09 or x=14 or x=2.5

$(-0.5,-0.2)

(i) x=42

(iii) A=6-§~ and B=-48 ’

VICTORIA SCHOOL 15/S4PR2/EM/2
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2

Mathemutical Formulae

Compound interest

- \n
Total amount = P (l + -i—)
100

Mensuration

Curved surface area of a cone = ar/

Surface area of a sphere = 477!

Volume of a cone = ?l;-rrr’h
4 4
Volume of a sphere = ;/rr

Area of triangle ABC = % absinC
Arc length = r@, where @ is in radians

1 .- .
Sector area = ;rza , where @ is inradians

Trigonometry

a_ _ b ¢
sinA sinB sinC

_ a® =b* + ¢ - 2bccos A

Statistics

2
z/

2
Standard deviation = \/ I pt _ (Zﬁ)
N Zf XS

Mean =

VICTORIA SCHOOL 158/84pR2/ENE
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3

Answer all the questions.

(a) Solve the equation x (3x-8)=-3.

(2]

x(3x-8)=~-3

3x’ -8x+3=0

x=-(—8)tJ(-8;’-4(3)(3)
2(3

8++/64 -36

x=222 (3s.f)

x=0451 (3s.f)

(b) Given that -;-:

2(2s-v)
s+3

, express s in terms of v.

(3]

Ul

9 s+3

v (s+3)=18(25-v)
v +3v? =365 -18y
s} =365 =~3v" ~18v

s(v2 —-36) ==3v(v+6)

VICTORIA SCHOOL

15/S4PR2/EM/2
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3 2 ; o
1 - - as a single fraction in its simplest
4x* -11x-3 4x+1 3-x

(c) Express
(4]

form.

1 3 2
4x2-llx—3_4x+l_3—x

I 3 2
(4x+1)(x=3) 4x+1 I-x
) 1 3,2

(4x+l)(x—3) 4x+1  x-3

1-3(x-3)+2(4x+1)
T (ax+1)(x-3)
_1=3x+9+8x+2
T (ax+1)(x-3)
_ sx+12
T (4x+1)(x-3)

VICTORIA SCHOOL 15/S4PR2/EM/2



In the diagram, O4B is a sector of a circle, centre O and radius 9 cm. Rectangle CDEF

is inscribed in the sector. Given that angle AOB = Z—: radians, OF =OF =5 cm and
CF =DE =4.470 cm,

(a) find the length of CD, [2]

FE=\/5’+5’—2(5)(5)003'17—;

- #5736 cm

CD=FE
CD =574 cm (3 sig. fig))

(b) show that angle COD is approximately 0.6486 radians,

5.736" =91 +9% -2(9)(9) cosCOD
9 +9* -5.73¢
2(9)(9)

COD 06486 (shown)

(2]

cosCOD =

(c) find the arc length DB,

BOD =l(z-’5-o.6486)
218

~0.28657

(2]

Arc length DB =(9) (0.2866)
=2.58 cm (3 sig. fig))

<0
o

ATV o T e i Mrvesomme e oy - s
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(d) find the area of the shaded region.

(3)

Area of shaded region
= (area of sector AOB)~ (area of sector C OD) -2 (area of A FOC)
=(lx91 xl’f-) -—(lx92 x0.6486)—2(—1—x9 x5xsin0.2866)
2 18 2 2
=10.5cm? (3 sig.fig.)

VLALSTADIA DAL IANS e —
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3  Giventhat g= {x

A={x:x=2m+1, where m is a positive integer}
B ={x:x is divisible by 7}

: x is an integer, 20 < x £ 99}

=

: x is a multiple of 6}

C={x
D ={x: x has a remainder of 2 when divided by 4}

(a) State the value of n(&) andn(4N D).

(2]
n(g)=99-20+1 and n(4nD)=0
=80
(b) List the elements in B. m

-B={21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98}

(©)

Describe, as simply as possible, the meaning of BNC #0 in words.

(1]

There are elements which are multiples of 42.

VICTORIA SCHOOL 15/S4PRZ/EM/2
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At a fund raising event, a class ran a fast food store and had 4 serving counters 4, B, C
and D. The store sold cheeseburgers, French fries and drinks. Each cheeseburger was

sold at $2.00, a packet of French fries for $1.50 and a drink for $1.20. The table below
shows the number of items sold by each counter during the event.

Counter
Items A B c b
Cheeseburger 61 55 58 84
French fries 74 ‘ 81 84 77
Drinks 59 52 64 58

(a) Wrte down a 1 x3 matrix Pto represent the selling price of each cheeseburger,
French fries and drink sold. (n

P=(2 150 1.20) or P=(2.00 1.50 120)

(b) Write down a matrnix Q such that PQ will give the total sales at each serving ‘
counter. (1)

61 55 58 84
Q=|74 81 84 77
59 52 64 58

(c) Evaluate PQ. n

61 55 58 84
PQ=(2 1.50 120)|74 81 84 77
59 52 64 S8

=(303.80 293.90 318.80 353.10)

]
. . 1
Matrix C is givenby C = 1
]

VICTORIA SCHOOL 15/S4PR2/EM/2



(d) Evaluate PQC. n
3\
61 55 58 84 (:
PQC=(2 150 1.20)|74 81 84 77 :
59 52 64 58
\J)
(M)
1
=(303.80 293.90 318.80 353.10)]
1)

=(1269.60)

(e) State what the element of PQC represent. M

The element of PQC represents the total sales from selling the cheeseburgers,
French fries and drinks at all the 4 counters at the event.

(f)  Ifthe total profit made by the class is 45% of the total sales at the event, calculate
the total profit made, (2]

Total profit made = % x1269.60

=§571.32

0

| N 57
VICTORIA SCHOOL 15/S4PR2/EM/2



5 (a)

(b)

10

In a n-sided regular polygon, its exterior angle is 1 of its interior angle.
Find n. (2]
Let the exterior angle and interior angie be x and | 1x respectively.
x+11x =180 (adj. Zsona str. line)
12x =180 o
x=15
360
n=-—
15
n=24
A
B
50
D

C E T

The diagram shows a circle ABCD, centre O.
CET is a tangent to the circle at C.

AC and BD passes through O.

AE and BT intersect at D,

Angle CBD =35°,

(i) Find, giving reasons for each answer,

— (a) angle COD,

(1]

angle COD =2x35° (£ at centre =2Z at circumference)
=70°

(b) angle ODA,

(1]

angle OAD =35° (/s in the same segment)

angle ODA =angle OAD (base £s of isos. A)
=135°

VICTORIA SCHOOL 15/S4PR2/EM/2
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(¢) angle BTC. (1

angle OCT =90° (tan Lrad)

angle BTC =180°-90°-70° (£ sum of &)
=20°

(ii) Given that thechord CD =3.3 cm.

(a) Show that the radius of the circle is 2.877 cm, correct to 4 significant
figures. (2]

angle ADC =90° (rt. £ in a semicircle)

- sin35° =£
AC
33
sin35°
AC =5.75337 cm

AC =

Radius < 375337

Radius =2.877 cm (4 sig. fig.)

Alternative working:

Let the radius be r cm.

3.3 =r 41" =2(r)(r)cos70°
2r’ =21 cos70°=3.3?
2r* (1-cos70°) =3.3 ’ '
g 3¢
2(1-cos70°)
- r~2.877 (4sig. fig.)

(b) Calculate the length of the chord AD. (2]

AD=[5753" =33

=4.71 cm (3 sig. fig.)

VICTORIA SCHOOL 15/S4PR2/EM2
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6  Consider the following pattern.

(a)

(b)

(@)

VICTORIA SCHOOL

[ s .

Ri: Ikess]ssns
2 2 2

2
: Fu L
3 3

3
R, 3><-=3-—--=2
4 4
R, 4>(—--=4—i=-l-é
5
R,: 9x—=9-Z=2=
Y Yy

Write down the value of y and of z.

()

y=10and z =81

If R, _ 3136

, find the value of a and of b.

(2]

a=+3136 and b=56+1
a=56 b=57

Write down the n™ line in this pattern.

(1]

n n nz
Rown: nx =n- =
n+l n+l n+l
15/S4PR2/EM/2
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(d) Given that the result of R, is i, express < in the form of e+;f-—, v&h;rne
d d n+l
e is in terms of 7 and f'is a constant. (1]
c.n
d n+l
n=1+1
n+1
-1, 1
n+l n+l
_n+D)(n-1) 1
B n+l n+l
- =n-l+—-l-
n+l
(¢e) From the above pattemn, express g in terms of p if pxg=p—q. (1]
.
d p+l
[3]
)
rv
Y4

VICTORIA SCHOOL 15/S4PR2/EM/2
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“The cumulative frequency graph below shows the distribution of hourly salary of 1000
workers in Company V.

Cumulative Frequency

7 A B RN rl |71 5 !
1000 ! B TS aenn
i A
% : : i
¥ i
I ,—'P T
Ji
600 T
E / i ] :f
400 1 1
/ « SN
200 T sias
0 9 | I i :
/ ME : Pl :
// . i
: T .._%.4.. I ‘}.k..__g.. ’:.' - n ;
0 : : ! 1
20 40 60 80 100
Hourly Salary (§)

(a) Use the graph to estimate the

(i) median hourly salary, (1]
Median hourly salary = $50
(ii) interquartile range of the distribution, (1]
Interquartile range =60 - 34
=326
(iii) 60" percentile, (1]

60% of workers =—62- x 1000
100
=600

60™ percentile = $54

15/S4PR2/EM/2
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(iv) value of g if 14% of the workers eam more than $g hourly. 1

4
No. of workers who eam more than $g = 11—00— x 1000

=140

(b) Two workers were selected at random from this distribution. Find the probability
that one worker selected earns not more than $30 and the other earns more than
$80 hourly. Express your answer as a fraction in its lowest terms. 2]

Probability = 120(:)% N 10029—-9940 5
200 60
1000 999
&
333 |

y.

(¢) The hourly salary of 1000 workers in Company S is illustrated in a box-and-
whisker diagram as shown below.

(s}

— —
,Le#:d:a.:}c:::l,“::HH:}.::.L{.*:HJ,::.+,L‘:::!::4:}
0 10 20 30 40 50 60 70 80 90 100

Hourly Salary (§)

(i)  Find the median hourly salary and interquartile range of the distribution in
Company S. (2]

Median hourly salary = $46

Interquartile range =70 - 36
- =$34

(i) Compare and comment on the hourly salary of the workers from Company V
and Company § in two different ways. (2]

Workers in Company S eamed lesser per hour than workers in Company V
since the median hourly salary in Company S is lesser than that of Company V.

The spread of hourly salary in Company S is wider than that of Company V
since the interquartile range is higher for Company S than that for Company V.

L ke

VICTORIA SCHOOL 15/S4PR2ZEM/2
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Figure B

Figure A

Figure A shows a hollow container which is made by joining a hemispherical bowl! of
radius » cm to a right circular cone of radius » cm and height 90 cm. The capacity of the
right circular cone is 4 times that of the hemispherical bowl.

(a) Ca;lculate

(i) thevalueofr, | [2)

volume of cone =4 x volume of hemisphere
l—/rrz (90) =4 x i X i1-lrrJ
3 2 3

30=§r
3

r=30 x s
8

r=lll or r=1125
4

(i) the total exterior surface area of the container. (3}

Total exterior surface area of container
=[;r(n.zs)(«/9o‘+11.25z )] * B- x 4n(n.25’)]

~4000.83237
=4000 cm®* (3 sig.fig.)

VICTORIA SCHOOL 15/S4PR2Z/EMA2
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(b) The container is completely filled with water. Calculate the volume of the water in
the container. 2]

Total volume of water
=sxtx (1 1.25)
2 3

~14910.29326
=14900 cm’ (3 sigfig)

Alternative working:

Total volume of water
=§-7r(l 1.25)* (90) + % x ‘-3‘-::(1 1.25)

~14910.29326
=14900 cm® (3 sig fig))

Figure B shows a hollow cylindrical container which is resting on a horizontal surface,
The cylinder has radius p cm and length 28 cm.

(¢) (i) Ifall the water from the container in Figure A is poured into the container in

Figure B, it will fill up to exactly half of the capacity of F igure B, Calculate
the value of p. (2]

volume of water in cylinder = 14910
L2p? (28) =14910

2
1 _ 14910
N 147
p=18.41195

p=184 (3sigfig)

(ii) Find the total surface area of the inside of the container in Figure B which is
in contact with the water, ’ 2]

Total surface area in contact with water
=7(18.41) + %(2 x 7 x18.41)(28)
=2680 cm® (3 sig.fig.)

243
VICTORIA SCHOOL 15/S4PR2/EM/2
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The diagram shows a quadrilateral garden ABCD on horizontal ground.
AD=6.8 m, AB="7.1m,BD =11.4 m, angle DBC =28° and angle DCB =135°.
A ison a bearing of 037° from D.

(a) Calculate

(i) angle DAB, (2)

11.4* =6.8" +7.1*-2(6.8)(7.1)cos DAB
6.8 +7.17 -11.4

2(6.8)(7.1)
£LDAB =110.18°
=110.2° (I dec. pl.)

cosDAB =

(ii) the bearing of B from 4, (2]

ZN,AD =180°~37° (int. Zs, DN /1 AN,) Ni
=143°

ZN,AB =360°~143°~110.18° (ZLsata pt.)
=106.82°
=106.8° (1d.p.)

Bearing of B from 4 is 106.8°.

VICTORIA SCHOOL 15/S4PR2/EM/2



(iii) DC,

19

(2]

DC _ 1.4
sin28° sinl35°
DC =7.5688

DC=75Tm (3sf)

(iv) the area of the garden.

(3]

=17°

Area of garden

=35.272
=353m? (3sf)

£BDC =180°~135°-28° (£ sum of A)

) =B (6.8)(7.1)sin1 10.18°]. + [%(1 1-4)(7-569)Si"]7°]

(b) A vertical flagpole of height 18 m stands at 4. Find the greatest possible angle of
elevation of the top of the flagpole viewed from a point along BD, (3]

h=3.975

18

3.975
8=77.5° (1dp.)

Let the shortest distance from 4 to BD be hm.

%x11.4xh=-;-x6.sx7.1 xsin110.18°

Let the greatest possible angle of elevation be 8,

VICTORIA SCHOOL

15/S4PR2/EM/2
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10 (a) Amos changed 4319.70 Singapore Doiiars (S$) into Japanese Yen (¥) at the bank

for his trip to Tokyo. Upon returning from the trip, he has a remainder of ¥18760.
The bank’s exchange rates are as follows:

Singapore Dollar (S$) to Selling Buying
100 Japanese Yen (¥) 1.120 1.100
(i) Calculate the amount of Japanese Yen Amos spent on the trip. (2}
100

Amount of Yen he received = 6 x 4319.70

=385687.50

Amount of Yen he spent on the trip =385 687.50 —18 760

=366 927.50
(if) Find the percentage of his money that was spent on the trip. (2]
Pcrcentage=w x 100%
385687.50

=95.1% (3 5.f)

Amos decided to convert all his remaining Japanese Yen from the trip to Euro (€)
at a money changer.

(iii) Given that the exchange rate is ¥ 100 to € 0.7334, calculate the amount of
euros he received from the transaction, correct to the nearest euro. (2]

0.7334

Amount of Euros received = x 18760

=137.59
=138 (nearest Euro)

VICTORIA SCHOOL 15/S4PRVEM”2
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(b) The cash price of a home entertainment system is $5799.
Zayn paid for it by hire purchase, with a deposit of 15% followed by 24 equal
menthly instalments, with a simple interest charged at 3.5% per annum.
Calculate the

(i) simple interest charged, (2]

85 .
Simple int t=]+—x5799 |x —x2
imple interes (100 ) 10

% 345.0405
=$345.04 (2d.p.)

(ii) total amount Zayn will have to pay for the home entertainment system, (2]

Total amount to be paid = 5799 + 345.0405
=6144.0405
=$6144.04 (2dp)

(iti) amount of each instalment. (2]

85 -
—_ +345.04
mox5799) 345.0405

Amount of each instalment = ( >4

492915 + 345.0405
- 24
_ 5274.1905
24
=$219.76 (2dp.)

Alternative working:

15
6144.0405 - 1% 579
T

24
_ 6144.0405 - 869.85
- 24
_5274.1905
T 24
=$219.76 (2dp)

Amount of each instalment =

£
.

INAS
VICTORIA SCHOOL 15/S4PR2VEMN



22

“¢ 11 Answer the whole of this question on a sheet of graph paper.

The table below gives some values of x and the corresponding values of y for

L,
=—x"(x-3).
Lo (e-3)
x -2 -1 0 I 2 3 4 S
y -5 -1 0 p ~] 0 4 q
(a) Calculate the value of p and of q. (1

p=-05andg=125

(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for =2 < x <5.
Using a scale of 1 cm to represent 1 unit, draw a vertical y-axis for —6 < y<Ii4,

On your axes, plot the points given in the table and join them with a smooth
curve, (3)

Correct points are plotted

Smooth curve drawn

Labelling of x-axis, y-axis and equation of graph

(c) Use your graph to find the three solutions of %x’ (x=3)=~- g— (2]

x==0.9 or x=14 or x=2.5

(d) Determine graphically the coordinate of the point S, for =2 < x <0, such that the

gradient of the curve at S is 1. (n
x=-0.5 °
(¢) (i) Onthe same axes, draw the line y =12 ~ %x for 0 <x<5. (1]

B1 for the line y=12—§x drawn,

(i) Write down the x-coordinate of the point where this line intersects the curve.

(1]

x=42

VICTORIA SCHOOL 15/S4PR2/EM/2
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(iii) This value of x is a solution of the equation x’ =3x* + Ax+ B =0.
Find the value of 4 and of B. 2

—}x’ (x-3)=12- %x

x* =3x’ =48-§§2-x

x’=3x +}£-x—-48 =0

Au - =43
5 -
A i
s
VICTORIA SCHOOL 15/S4PR2/EM2

24€
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Mathematical Formulae

Compound Interest

n
Total amount = P (1 + .
100

Measurement
Curved surface area of a cone = 7/

Surface area of a sphere = 4777

= Volume of a cone = l7rr2h
4 4
Volume of a sphere = 5 r

1 .
Area of triangle ABC = 5 absin C

Arc length =@, where 6 is in radians

1 L. .
Sector area = 5 ¥’ , where 0 is in radians

Trigonometry

a b c

simA sinB sinC

a’ =b>+c¢’ —2bccos A

Statistic

2 fx
2.

Mean =

N D32 5 (fo]z
Standard deviation = -
| ‘ WEROW)
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Answer all the questions.

(a) Calculate

3+3/27-8x 16 x (- 3)
4 |

showing the first five digits on your calculator display.

(b)  Give your answer to part (a) correct to 3 significant figures.

These are the first five terms in a sequence.

1 3 7 15 31

(a)  Write down the sixth and seventh term in the sequence.

ANSWEF  :vunis wmassos TR B 1

(b)  Write down an expression, in terms of n, for the nth term in the sequence.

= 1 3
(a) Giventhat 72" +4977 =75 find the value of n.

AMBWEF M= . snonn s vassnmnsswmmsnenmn s s [2]



(b) Given that

significant figure.

Answer k =

SITO 7 =kx107, find the value of k, rounding your answer to 1

A pe;ldulum of length 107 cm is suspended from O.
Its end swings 15° on either side of the vertical from A to B.

Calculate the length of the arc AB.

Answer

[y
(9,
(o]
—
W
o

The graph shows the average attendance of bo

over three months.

20 days

4 days

'7\

Average Attendance

_____ o [o ——
5 w
e o) gL
= < | =
- w | @
Jan Feb Mar

ys and girls respectively for a school
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Explain one way in which the graph is misleading.

................................................................................................... [1]
Simplify (x—4) —16(x—4)+64.

Answer ..., [2]
Vis inversely proportional to the cube of 7. Given that ¥ is increased by 237.5%,
calculate the percentage change in 7.

ANSWEEY  s.iiviiciiosmemnnnrensenenne % [2]




€= {integers x:0<x<16 }
A= { multiples of 3
B = { perfect squares }

C= {integers x: x>+/90 }

List the elements in

(a) A’ b
Answer ... [1]
(b) ANB,
Answer ... (1]
©0 (4uBUC).
Answer ... [1]

A polygon has » sides. When the number of sides is doubled, the interior angle is
increased by 30°.

Find the value of n.

Answer n =




7

10 The volume of a cone of radius » cm and height & cm is 400 cm* .

(a)  Calculate the volume of a similar cone whose height is thrice that of the given
cone.

(b)  Find the volume of a cone whose radius is —;r cm and whose height is

—%h cm.

Answer ...l e...cm’ [2]

11 (a)  Factorise completely 9x° +12x+4—25y".

HAOBWEP 511550 s samnmnirasasss s 4as bbsibimms [2]

(b)  Simplify

ANSWer ..o, [2]
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8

The mass of ingredients used for makj

ng a cake are represented on the pie chart.
Given that the ratio of the mass of but

terto eggs is 5 : 2, find the value of x.

If 360 grams of butter is used, calculate the mass of eggs used.




9

13 (a)  Sketch the graph of y=—(x+1)(x- 3).

Answer
BAV/N
: 2 X
0
(2]
(b) Write down the equation of the line of symmetry of the graph of
y= —(x+])(x—3).
Answer ................. S—— [1]
3
4 (@ Solve x(x-4)(3x+5)=0.
Answer X = ..ol [2]

(b) Solve the equation 2x’ —6x—9 =0, giving your answers correct to two

decimal places.

ANSWEF X =.ooiiiiiiis e

(2]
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15 (a) Alan bought an Ipad mini for $329. He sold 1t online and made a profit of
135% on the price he paid for it.

Find the price at which he sold the Ipad Mini.

(b) The proposed area of a

pond of 0.00078 km? is represented by 2 cm?on the
floor plan of a garden.

Given that the floor plan is drawn to a scale of 1 - n, find the value of ».

Answer n = [2]
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11

Figure A shows an open rectangular container STUVWXYZ which is % filled with

water. The internal dimensions of the container are 75 cm long, 25 cm wide and 45

cm high. The base, STUYV, of the container is resting on a flat surface.
In figure B, the container is tilted about the edge SV and 40% of the amount of water

has been poured out.

Calculate the angle 6.

75

Answer




12

17 The grid in the answer space below shows the vectors a and b.
Oand QO are two points on the given grid.

[/ ] ] ] 7
[T T
[ [ ] ] 7
[ [ ] ]
[ [ [ ]
'#////7
LNV A/
[ L[] ]/

Answer FQ D o s SRR » v s [1]

(ii) Mark and label clearly on the grid the point P such that OP = 3a — 2b.

Answer On the grid [1]

(iii) A point R is such that OR = h 0~Q and PR =k b, where 4 and & are scalars.

B (a) Mark and label clearly on the grid the point R.
Answer On the grid [1]

(b) Find the value of 4 and of k.

Answer h= ... k= [1]
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13
In the diagram, ABCD is a square whose diagonals are each 2 cm long. Given that O
is the centre of the bigger circle and BD and AD are the diameters of the bigger and

smaller circle respectively.

Find the area of the shaded region.

ABSWEE s s sssmiii s msanennsommmes cm’ [4]




14
19 (a) Given that figure ABCDEFG is a regular polygon.
Name the figure ABCDEFG.

A

HISWEF  cossenaovsusannss 1555585 sbbsismns [1]
(b) It is given that figure FETV and figure EDXY are squares, find

(i) angle YET,

- Answer L YET= .......ccccconinn... [2]

(i) angle AZF.

Arnswer L ATF = oo s ssvsmenmsmn (2]
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20 (a) Solve the equation _%x + 2x7— 2 =5

ANSWEr X' = uniississammsssssssmmamsess [2]

(b)(i) Express x*+6x—7 inthe form of (x+p)f +q.

AVSWEY < ¢ 155505 ¢ ssmwnunmsemnamsmss § asssms [2]

(ii). Hencesolve x*+6x-7=0.

Answer x= ........... (4] SR [1]

J:“P
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21 The diagram shows a sketch of two strai ght lines ATC and A4B.
Itis given that AC=37C and 4(6,12), B(16,12) and 7'(0, 3).

&
A(6,12) ﬂ3(16, 12)
7(0, 3)
_ /P K
: |

(a) Find the coordinates of C.

Answer C(

(b) Find the equation of the line ATC.

Answer

(c) Calculate the area of triangle A7B.

Answer ... units’  [2]
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22 In the diagram, AB, BC, CD and DE are four adjacent sides of a regular octagon.

FA=FB=FC=FE=5cm.
CF meets BE at G.

ZO

A |

(i) Calculate

(@ x

Answer X = .....iciciiiiiiiiiii [1]
®d)

Answer y = ..o, [1]
(c) Z?

Answer z = ....cocciiiiiiiiiiiiiinn, [1]
(d) L.

Answer 1 = ......cciciiiiiiiiiiiiin, [1]

(i)  If semi-circle ABCDE is a dartboard, and a dart is thrown towards the board at
random, calculate the probability that the dart lands on the octagonal region.
(Assume that the dart will always land on the dartboard.)

HAIEWEF ., uiv swssmunsavmmnssnsss s noimenns [2]
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18

A map 1s drawn to a scale of 1 cm to 3 km.
The diagram below shows the positions of two villages 4 and B on the map.

()

(b)
(c)
(d)

North
B
A
A third village, C lies north of the line 4B.
It is 21 km from A4 and 18 km from B.
Using ruler and compasses only, construct triangle ABC. [2]
Construct the perpendicular bisector of AB. (1]

Draw a circle of radius 9 km taking village C as the centre of the circle.  [1]

A petrol station is to be built so that it is equidistant from 4 and B and 9 km
from village C.

Mark, with letters F and G, the two possible positions of the petrol station. [1]

End of Paper
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Answers to 2015 S4E EM PRELIMINARY EXAMINATION Paper |

la 0.2491
1b 0.249
2a 63, 127
2b nthterm: 2" -1
3a 5
34
3b k=6 (1sf)
4 56.0 cm
5 The vertical interval range is not proportionate thus giving
people wrong impression. or
The vertical axis should be measured in terms of percentage as
it gives a clearer and consistent projection of the average
attendance.
6 x’ —24x+144
7 —-70.4%
8a A=1{1,2,4,578,10,11,13,14,16 }
8b ANnB={9}
8¢ (AuBUC) =1{2,5,7,8)
9 n=6
10a 10800 cm’®
10b | 60 cm*®
11a (Bx+2+5y)3x+2-5y)
] ]b (x" + y")
X2
12 y+10x=180 ------ (1)
24x
= - 2
: 2
x= ]2—6— = 58li
37 37
144 grams
13a
= YA
X
13b x=]

>F(¢
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14a £=0. 4 _é
73
14b x=4.10 or -1.10
15a | $773.15
15b lcm: 1970 cm
16 6=29.9°
171 a—b
17mb | h=3, k=-1
[ /[ [ [ ]/
[/ /] [ ][] ]
. yNaaNy
P
/a
[ [ [ [ [
18 0.5 cm’
19a | Heptagon
19b1 | 51.4°
19bi1 | 102.9°
20a x=6- o 607
2061 | (x+3) -16
20bii | x=-7 or 1
21a | (-3, -1.5)
21b

Equ;tionofATC: y=%x+3 or 2y=3x+6

21c | Area of triangle ATB = 45 units’
22ia | 22.5°

221b | 45°

221ic | 67.5°

221d | 22.5°

221 | 0.900




Answers to 2015 S4E EM PRELIMINARY EXAMINATION Paper 1

la 1 34327-8xV16x(-3) Bl
5
42
=0.249162182
=0.2491 (5 digits)
1b 0.249 (3 sf) Bl
2a 63, 127 Bl
2b | pthterm: 2" -1 Bl
3a - 3
77 +497% =75
Ml
1 +4= 2
2n 3
3 Al
34
5D 3 r=kx107
500
kx107 =6.283185307x10™ BI
k=6 (1sf)
4 Arc length AB
30
= —x2r(107
a0 2F a7 M
=56.02507 cm Al
=56.0 cm
5 The vertical interval range is not proportionate thus giving Bl
people wrong impression._or
The vertical axis should be measured in terms of percentage as
it gives a clearer and consistent projection of the average
attendance.
6 (x—4) —16(x—4)+ 64 I
=(x-12f or x*-8x+16-16x+64+64 Al

=x’-24x+144




V== = k=
2
3.375 V:;{%
s_ e
3375V
T3=itz Ml
27
Percentage change in 7= (] —2—87—)x100 = -70.4% Al
8a | 4'=1{1,2,4,57,8,10,11,13, 14, 16 ) Bl
8b ANB ={9} B1
8¢ | (4uBULC) =12,5,7,8) Bl
9 (2n—2)x180_(n-2)x180~30 M]
2n n
360n ~360-360n+720 el
2n
60n =360 Al
n==6
10a 3)?
Volume of new cone = (—) x 400
1 BI
=10800 cm’
10b | Volume of the new cone
1 - (1Y 3
3x7rx(2r) x5h
= =3 400
2
3x7r><(r) xh M1
= i x 400
20
= 60 cm” Al
11a 9x? +12x + 4 -25y7
=(3x+2) —25y* M1
=(B3x+2) =(5y)
(3x+2) - (5y) N

= (3x+2+5y)(3x+2—5y)




llb xZn_yZn
xn+2_x2yn
_ (’2 Z(y,, "
x\x"=y
_ (xn +yn)(xn __yn)
xl(xn_yn)
Wy Al
xZ
12 2y+20x=360
y+10x=180 ------ (1)
1255
y 2
M1
24x
=— (2
y==3 (2)
Sub (2) into (1), 2;;)(HOx:]SO
x=12£
14 M1
=58—
J 37
35
12x=145— : 360 grams M1
37
14 Al
58— : 144 grams
37 &
13a
- M1 -

x & y-intercept

Al -
shape & critical pts

318




13b x=1 Al
14a M1 -
x=0, 4, - Any 2 answers
A1l — All answers
14b 6++/108 Mi
X = e
4 Al
x=4.10 or -1.10
15 . M1 —rati
| Price that he sold = 22> x329 e
100 Al
_ =$773.15
15b | 2 em?:0.00078 km’
1 cm : 0.019748417 km Ml
1cm: 1970 cm Al
16 Amount of water in container = 0.6x0.8x (75x 25x 45) Mi
=40 500 cm?
Volume of water in container = 40 500 cm’
%x75x25xh = 40500
h=432 cm M1
tan@ = 4—3~2 M1
75
6 =29.9° Al
171 a—b Bl
17mb | h=3, k=-1 Bl
1711
171ma

[ [ [ ] ][]
[/ )]
[ ][] b/

/

[ 17771717




B1, Bl

18 By pythagoras’ thm
. . V2
AD=+2 = Radius of small circle = = M1
M1
Area of semi-circle = %ﬂ[%} = % /0.785398163 cm’
ljwo.m . & 5
Area of segment AD = 5(1) [E—smg] =0.285398163 cm M1
Area of shaded region = % -0.285398163 = 0.5 cm’ A1
19a Heptagon Bl
19bi - M1
" | One interior angle = (1-2)x180 _ 0 7142860
Angle YET = 360°—-128.57°-90°—-90° Al
= 51.4°
19bii °— °— o
1 Angle ABF 360°-128.57°-128.57
2 M1
= 51.43°
Angle AZF = 51.43°x2
= 102.9° Al
20a 3x 2x-9
— 4 -
4 7
21x+8x—36:5 M1
28
29x=176
x—6—2— or 6.07
29 : Al
20b1 | x? 4 6x-7
= x* +6x-7
= (x+3) -(3) -7 M1
= (x+3f -9-7
e+3) 1]
= (x+3f -16 Al




20bii | (x+3) -16=0
(x+3) =16
x=-=7 or |1 Al
2la | Coordinates C (0-3, 3-4.5)
(-3, -1.5) Bl
21b
Gradient = % M1
- . 3 A]
Equation of ATC : y=5x+3 or 2y=3x+6
21 M1
¢ Area of triangle ATB = %x10x9
. Al
=45 units
221a | One interior angle = 135° °
Angle x = 1807135 .
= 22.5°
22ib 360
:_8_ Bl
= 45°
22ic | 180-45 BI
T2
= 67.5°
22id 1 BI
t==y=225°
2
22n 1 . )
Area of dartboard = 4x 3 x5x 5xsin45° =35.35533906 cm* Mi
- 5
Area of semi-circle = %7!(5)2 = %ﬂ cm’
Al

35.35533906

25
L
2

P(dart land on ABCDE) =
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Mathematical Formulae

Compound Interest

n
Total amount = P(l +~r—)
100

Mensuration
Curved surface area of a cone = 77/

Surface area of a sphere = 477*

Volume of a cone = %ﬂrzh

Volume of a sphere = gﬂr3

Area of triangle ABC = %ab sinC

©

Arc length =@, where @ is in radians

1 L. .
Sector area = —r?6 , where @ is in radians
2 )

Trigonometry
a b ¢
sind sinB sinC

a’ =b>+c*-2bccos 4

Statistics

Standard Deviation = J sz;z —( %?J



Answer all the questions.

Section A (61 marks)

(a)  Factorise completely a’b+ 2ab® —2a* — 4b* . (2]

2 B 3
3x7 +11x-20 3x—4

(b)  Express as a single fraction in its simplest form

()  Giventhat 2xy+3x=+/3yz —x’ , express x in terms of y and z. [3]
(d -3 Simplify (2x+ y)(2x — y) - 4x*. [1]
(ii) Hence evaluate 23x17 —400. [1]
(@ @ Express 3780 as the product of its prime factors. [1]
(ii) Find the smallest integer p such that:3780p is a perfect cube. [1]

(i)  Find the smallest integer ¢ such that 3780g is a multiple of 350. [1]
(iv)  The lowest common multiple of 3780 and integer & is 7560.
The highest common factor of 3780 and integer & is 60.
Find the smallest possible value of integer £. [1]
(b)  The first four terms in a sequence of numbers are

3,6,11,18, ...

() Write down an expression, in terms of n, for the nth term of the
sequence. (1]

(i) Find and simplify an expression for the difference between two
consecutive terms in the sequence. (2]

(iii)  Hence explain why the difference between any two consecutive terms
in the sequence is always an odd number. [1]




3 The fares for taxis from 3 companies are shown in the table below.
Company Epic Toyo | Crystal
Flag-Down (inclusive of first km or less) $3.60 | $3.80 | $5.00

Every 1 km thereafter or less up to 10 km $0.40 | $0.40 $0.60
Every 1 km thereafter or less after 10 km $0.80 | $0.80 $1.20

3.6 38 5.0
The information can be represented by matrix A=| 0.4 04 0.6].
0.8 08 1.2

Bobby travels a distance of 13 km by taxi. The breakdown of the distance he travelled
can be represented by matrix B=(1 9 3).

(a) Evaluate matrix C such that C = BA. [1]
(b) Explain what the elements in C represent. [1]
Clara travels a distance of 20 km by taxi every day. During peak hour, the peak hour

surcharge for Epic, Toyo and Crystal are 30%, 20% and 10% of the total fare
respectively.

() (i) Write down a matrix D similar to B to represent the breakdown of the
distance she travelled. [1]
(i1) Evaluate DA. [1]

(d) (i) Write down a matrix E such that the product DAE will give the
amount after surcharge that Clara will have to pay for a taxi from each

of the companies. (1
~ (i)  Evaluate DAE. [1]
(e) Explain which company would be the most economical choice during peak

hour and non-peak hour respectively. 1




(a) Solve the simultaneous equations

3x+5y =5,

1 1

—x=—y+2. 3
-t (3]

(b)  Andy, Bernard and Charlie were running on a 400 m circular track. Andy
started running at point O in an anti-clockwise direction at a speed of x m/s. At
the same time, Bernard and Charlie also started running at point O, but moved
in a clockwise direction at speeds of (x + 3) m/s and (x - 4) m/s respectively.

(i) Show that the time passed before Andy and Bernard meet each other

‘on the track is seconds. [1]

2x+3

_(ii) Find, in terms of x, the time passed before Andy and Charlie meet each
other on the track. [1]

(iii)  Given that Andy meets Charlie 23% seconds after passing Bernard,

form an equation in terms of x and show that it simplifies to
2x? —x—-66=0, (3]

(iv)  Solve the equation 2x’ —x-66=0. [3]

(v) Find the time taken for Andy to run one round around the track.  [1]

In the diagram, ABCDEFGH shows a lecture theatre in the shape of a trapezoidal
prism. The floor of the theatre, ABCD, is on flat ground and ABFE, BCGF, DCGH
and ADHE are vertical walls. 4B =45 m, CD = 17 m, AD = 21 m, AE = 9 m,
ZBAD =32° and AB is parallel to DC. '

\‘b
-

9
A
F
B
(a)  Find the length of BD. (3]
(b)  Find the angle of depression of D from F. [2]



(c) Show that Z4DB =125.74°, correct to two decimal places. [2]
(d) Calculate the area of ABCD . [2]
(e) J 1s a point on AB such that DJ and AB are perpendicular. Find £ZDFJ . [3]
(a) A is the point (4, 6), B is the point (6, k) and C is the point (-3, 5).
()  Find ITC' 2]
(i)  Express AC as a column vector. [1]
(iii)  Find the value of k if OA4 and OB are parallel. [2]

(b)

(i)  Find

In the diagram, OC and AB intersect at D, 0A4= a, OB= b, R’ = %O_C:and

34AD =2DB.
B
C
b

0 > y
(i) Express, as simply as possible, in terms of a and b,

(@) 4B,

(b) OD,

(c) AC.

(i)  Write down two facts about OB and AC.

area of AOAD
area of ACBD

[1]
(1]
(2]

(1]

(2]




Section B (39 marks)

Begin this section on a fresh sheet of paper.

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

The variables x and y are connected by the equation

1
=5x—34+—.
g 2x

The table below shows some values of x and the corresponding values of y correct to
2 decimal places.

x 0.05 | 0.1 0.2 0.3 0.4 0.5 0.6 0.7
y 7.25 | 250 | 0.50 | 0.17 | 0.25 a 0.83 | 1.2]

(a)  Calgulate the value of a. (1]

(b) Using a scale of 2 cm to represent 0.1 unit, draw a horizontal x-axis for
0<x<0.7. Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis
for 0< y<8.

On your axes, plot the points given in the table and join them with a smooth
curve. [3]

(c) By drawing a tangent, find the gradient of the curve at (0.2, 0.5). [2]

(d) By drawing a suitable line, find the solutions of 10x’ —8x+1=0 in the range
0<x<0.7. [2]

(e) The line y = kx touches the curve y=5x-3+ 5]— at exactly one point in the
X

range 0 < x<0.7.

By drawing a suitable straight line on the same axes, use your graph to find the
value of k. [2]

383



[¢-]

The diagram shows two circles with the bigger circle passing through the centre, O, of
the smaller circle. The circles intersect at B and E. 4 lies on the smaller circle while C
and D lie on the bigger circle. AED and ABC are straight lines. CE and BD intersect at

Fand ZBAE =70°.

(a) Find, stating the reasons clearly,

()  ZBOE,
(i) ZBDE,
(iiiy ZABD,
(iv) ZCED,
(v)  4DFC.

(1]
(1]
(1]
(2]
(1]

(b) A point G lies on the same side of BE as 4. Given that ZBGE =75°, explain
whether point G lies inside, outside or on the circumference of the smaller

circle.

(1]




(a) The table below shows the marks obtained in a Mathematics test by 200
students.
Mark (x) | 0<x<20 | 20<x<40 40<x<60 | 60<x<80 | 80 <x<100
Frequency 4 43 55 64 34
() State the median class. M
(ii) Calculate
(a)  the mean mark, [1]
(b)  the standard deviation. [2]
(b) -Asha and Brennan are sitting for a test. The probability that Asha passes the

test is 0.9 and the probability that Brennan passes the test is 0.8.

@

Find the probability that both Asha and Brennan pass the test. [1]

A similar test is set every week and Asha and Brennan can take the test as
many times as they like. They decide to stop taking the test only when both of
them succeed in passing the test in the same week.

(i1)

(iii)

Find the probability that they

(a) do not succeed in the first week but succeed in the second, 1]
(b) succeed in either the first or second week, 1
(c) do not succeed in the first three weeks, [1]
(d)  succeed in one of the first three weeks. 1]
Find the probability, in terms of n, that they

(a) do not succeed in the first n weeks, [1]
(b) succeed in one of the first n weeks. 1




10

10 The corn in Diagram 1 is modelled as a frustum with a hemisphere on top as shown in
Diagram II. The diameter of the top of the frustum is 4 cm and the diameter of the
bottom of the frustum is 6 cm. The height of the frustum is 20 cm.

(@)
(b)

()

20

Diagram 1 Diagram 11

Calculate the volume of the comn. [4]

The curved surface area of the comn 1s covered by grains but the circular base
1s not. Find the total curved surface.area of the corn. [3]

The number of grains on the com is directly proportional to the curved surface
area of the con. The corn is to be cut horizontally into two lengths such that
the number of grains on both lengths is the same. Calculate the height from the
base, x cm, at which the com should be cut. (4]

End of paper
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Mathematics Paper 2 (100 marks)

la (ab-2)(a* +2b%)

1b ~-3x-13
(3x~—4)(x+5)
lc ~ 3yz
V42 +12y+10
i | -y
1dii -9

2ai 3780 =22 x3* x5x7
2aii | p=2450

2aiii g=>5
2a1v k=120
2bi n’+2
2bii 2n+1

2biii | Since n is an integer, 2n is always even and 2n+1 will always be an odd number
3a C=(9.6 9.8 14)

3b Elements in C represent the taxi fare Bobby would have paid if he took a taxi from
Epic, Toyo or Crystal respectively.

3ci (D=0 9 10)

3cii  |DA=(152 154 22.4)

3di 13 0 0
E={0 12 0
0 0 1.1
3dii | DAE=(19.76 18.48 24.64)
3e Epic will be the most economical during non-peak hour and Toyo most
economical during peak hours as their prices are cheapest during the respective
hours
4a 1
=-1, x=3=-
g 3
4bi . 400
2x+3
4bii o 400
2x—4

4biv | x=-55 or x=6

4bv Time taken = 66.7 s

Sa BD =294 m

5b Angle of depression = 17.0°
5¢ ZADB=125.74 2d.p.)

5d Area BCD =94.6 m’

>XS'
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Level:

Sec 4E

bai IA—C[ =7.07 l.mits

6ail ey [T
AC = y

6aiii k=9
6ia | 4B-b_a
6ib | 5p= % (3a+2b)
6bic A_é _ % b
6bii OB/l AC

OB = 2AC

2

6biil area of AOAD

area of ACBD
Ta
7b

B1 — Correct axes and scale
B1 — Correct points plotted
B1 — Smooth curve

Tc Gradient=-75 *1.5

7d x=0.155%£0.01 or x=0.64%0.01

Te k =0.409 £0.15

8ai ZBOE =14(°

8ail ZBDE = 4(°

8aili ZABD=10°

8aiv ZCED=110°
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£LDFC =150
Any point X on the same side of BE as 4, lying on the circumference of the circle
will form an angle ZBXE = 70° (angles in same segment). Since ZBGE =75°
which is larger than 70°, G lies in the circle.

9ai 40 <x <60

Qania | Mean mark = 58.1 marks

9aiib | Standard deviation = 21.3 marks

9bi 0.72

Obiia | 0.2016

9biib | 0.9216

Obiic | 0.021952

Obid | 0.978048

Obiiia | 0.28”

Obiiib | 1-0.28"

10a Total volume = 415 cm®

10b Total curved surface area= 340 cm’

10c x=9.80

98(




Prelim Examination 2015 Solution Level: Sec4E

Mathematics Paper 2 (100 marks)

=ab(a’ +2b%)-2a’ +2b%) Ml
= (ab—-2)(a’ +2b%) Al
1b 2 3
3x2+11x-20 3x-4
2
- 3 MI
(Bx—4)x+5) 3x-4
_2-3(x+5)
(Bx—4)x+5) Ml
_3 —
x—13 Al

B (Bx - 4)(x+ 5)

le 2xy+3x=3yz-x

4x2y2+]212y+9x2=3yz—x2 M1

4x*y? +12x%y +10x? =3yz

Jc2(4y2 +12y+10)=3yz M1
2 3yz

x

4y +12y+10
x=4 |32 Al
4y +12y+10
1di (2x+)(2x - y) - 4x?
=4x” — y? —4x?
=-y’ Bl
1dii | 23x17-400
= [200) +3]2(10)-3]- 410>

=~(3)’

=_9 Al
2ai | 3780 = 2 x 3} x5x7 Bl
28l | p=2x57x72 =2450 Bl
2aii | g=5 Bl
2av | k=23x3x5=120 Bl
2bi Y. Bl
2bii (n+1)* +2-(n* +2) M1

=2n+1 Al
2biii | Since n is an integer, 2n is always even and 2n+1 will always
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be an odd number

2x—-4

3a 3.6 38 5.0
Cc=( 9 3)|04 04 06|=(96 98 14) -
0.8 08 1.2
3b Elements in C represent the taxi fare Bobby would have paid if | Bl
he took a taxi from Epic, Toyo or Crystal respectively.
3¢i | D=(1 9 10) Bl
3cii 3.6 3.8 5.0
DA=(1 9 10)[ 04 04 06|=(152 154 224) B1
- 0.8 0.8 1.2
3di 13 0 0
E=[ 0 12 0 b
0 0 1.1
3dn 13 0 0
DAE=(152 154 224)| 0 12 0
0 0 1.1 .
=(19.76 18.48 24.64)
3e Epic will be the most economical during non-peak hour and
Toyo most economical during peak hours as their prices are
cheapest during the respective hours Bl
4a 3x+5y=5---(1)
| %x=%y+2 --(2)
(2)x6: 3x=2y+12 ---(3)
Sub (3) to (1):
2y+12+5y=5 M
Ty=-7
y=-1 Al
3x = 2(-1)+12
x = 3l Al
4bi xt+(x+3)t =400
B 400 A.l
2x+3
4bii xt+(x—4) =400
400
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=23-
2x-4 2x+3 3 Ml
1200+1600=z39(4x2—2x—12) Mi
280x% —140x—9240=0
2x2 —x—66=0 Al
4biv | 25 —x-66=0
2x+11)(x~6)=0 M1
x=-55 or x=6 A2
4 Time taken = 4—00 =66.7 s Bl
6
5a BD? = 45% +21% - 2(45)(21)cos 32 M2
BD = 29.38008 Al
BD=294 m
5b i 9
tan (angle of depression) = — -
(ang pression) = - 3008 Mi
Angle of depression=17.03140 = 17.0° Al
5c sin ZADB _ sin32
45 29.38008
S ZADE = TS 3L Mi
29.38008
ZADB= 542575 (N.A.) or 180 — 54.2575 Al
ZADB=125.74 (2dp.)
5d Area BCD
]
=—x17x29.38008 xsin(180 — 32 —125.74
. ( ) M1
=94.6052
=94.6 m? Al
5e DJ =21sin32 =11.12830
JB=45—-21cos32
JF = /(45— 21c0s32)" +9? -
=28.64175
ey _ 1112880 Mi
28.64175
. | Z4DFJ =212° Al
el [acl=Ja+3)" +6-5y Ml
= 7.07 units Al
6ail S W
AC = Bl

=1
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2
m=—
3
gk
3
k=9 Al
6bia Eﬁ=b—a B1
6bib O—D=a+—(b—a)
5
=%(3a+2b) B1
6bic — 5 1
AC=-a +5 X g(3a+2b) Mi
2
="b
: . Al
6bii OB/ AC
OB=§AC Bl
6biii AOAD : AADC : ACBD
3 2 M1
02 03
3 2 3
area of AOAD
i ) Al
area of ACBD
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T

B] — Cbrrect a)l(esvah.d Scaie
B1 — Correct points plotted
B1 — Smooth curve

7c Draw tangent M1

Gradient=-7.5 +1.5 Al
7d 10x? =8x+1=0

S5x—4+ LI 0

2x
1
Sx-3+— =1
2x

Draw y =1 Mi

x=0.155%0.01 or x=0.64 +0.01 Al
Te At x = 0.33, tangent passes through origin

Gradient = 0.40910.2 M1 — Draw tangent

k =0.409 +0.15 Al
8ai ZBOE =2 x70=140° B1

(angle at centre is twice angle at circumference)
8aii £BDE =180-140=40° (opp. angles of cyclic quad) Bl
8aili_ | ZABD =180~-70-40=70° (angle sum of triangle) Bl
8aiv | ZCBD =180~-70=110° (angles on a straight line) Ml

ZCED =110° (angles in same segment) Al
8av £ZDFC =40+110=150° (ext. angle of a triangle) Bl
8b Any point X on the same side of BE as 4, lying on the

circumference of the circle will form an angle Z/BXE = 70°

(angles in same segment). Since ZBGE =75° which is larger

than 70°, G lies in the circle. Bl
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(9ai | 40<x<60 Bl
Yaiia Mean mark = ]—12%7(’—)(—) = 58.1 marks Bl
9aiib 2
Standard deviation = \/765600 - (] ]620] M1
200 200
= 21.3 marks Al
9bi 0.9%x0.8=0.72 Bl
9biia | 0.28x0.72=0.2016 B1
O9bitb | 0.72+0.28x0.72 =0.9216 B1
Sbiic | 0.28° =0.021952 Bl
Obiid | 1-0.021952=0.978048 B1
Obiiia | .28" Bl
9biiib | 1-0.28" Bl
10a Let the height of imaginary cone above frustum be y
y _y+20
273 M
y =40
Volume of frustum ‘
=%xnx(3)2(60)—%xﬁx(2)2(40) Y M1
=397.93507
Volume of hemisphere
2 3 \ s
=5 (2) - Mi
=16.75516 .
Total volume = 397.93507 + 16.75516 pa—
=414.69023 3 Al
=415 cm’
10b Curved surface area of frustum
T BX/F 1607 — 7 x Q)2+ 407)) M1 - Pythagoras
M1 - large curved
=314.55172 surface — small
Total curved surface area enrved sorfape
=27(2)" +314.55172
= 339.68446
=340 cm’ Al
10c Curved area of bottom part
2
= 7x(3)V32 +60%) - ( 00— x) [n x (337 + 60 )] M1 — Area of top or
60 bottom in terms of
=18.87310x - 0.15728x’ a variable
Curved area of bottom part = 339.68446 + 2 M1 — Equate to half
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| 18.87310x — 0.15728x> = 169.84223

0.15728x? —18.87310x +169.84223 =0
Using quadratic formula,

found

of earlier area

M1 — quadratic

x=110.19739 or 9.79943 cm ﬁf;m"‘a
x=9.80
10c Curved area of bottom part
2

= 7x (3)V/3? +602)-(6(;;"J [7r><(3)(\/32 +60? )] M1

=18.87310x —0.15728x?

Curved area of top part

=27x(2) +(314.55172- (18.87310x - 0.15728x?)) Mi

=0.15728x* —18.87310x +339.68446

Curved area of top = Curved area of bottom

0.15728x —18.87310x + 339.68446 = 18.87310x — 0.15728x

0.31456x —37.7462x +339.68446 = 0

Using quadratic formula, Ml

x=110.19739 or 9.79943 cm ¢
Al

x =9.80
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Answer all questions
- 0

c=-56% . . v &
1 (a) Calculate -é——z—-:—;—l;- , giving your answer correct to 4 significant figures.

(b) Write your answer to part (a) correct to 3 significant figures.

Answer (a) (1]

(®) (1

.

2 ‘The first five terms of a sequence are 19, 15, 11,7, 3.

(a) Write down the 8" term of this sequence.

(b) Write down an expression, in terms of n, for the nth term in the sequence.

Answer (a) (1

U1 ) (1)

T LN e R 3% \ ‘T\"‘n over




or
iner’s
e

{

" (a) Given that 9°+ 97" =97 find the value of ».

(b) Calculate 3.4x107 - 5x10°, giving your answer in standard form.

Answer (a) n= m
®) (1]
E D 4
] -xy
yO
105°
- A B
ABCD is an isosceles trapezium with CD produced to £.
Find
(@) x
(b) .
Answer (a) x= (1]

) y= (]

Far
LExaminer's
use
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5
5  Simplify 3x~3)* = (-3x-5).
Answer (2]
6  BCDis aright-angled triangle. CD =15 cm and BD= 17 cm. ABC and CDE
are straight lincs. Express, as a fraction, the value of
(a) sin LCBD, §
(b) cos LBDE,
B
(¢) tan (90°- ZLCBD). 17 cm
B
C 15 cm D E
Answer (a) m
() (1]
() (1]
4016/1/Secaprelims1'15 QT) |Turn over
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7  The pictogram shows the number of people who own different types of pets in a town.

ST T

50 people 60 people 50 people 50 people

T dz—js e ﬁ'—_y
- EEETER

Loy Lo Lo

List two things misleading with this pictogram. (2]

Answer |,

2

8 A bag contains 1 red, 3 blue and 6 white balls. Two balls are taken from the bag, at
random, without replacement.

Find the probability that
(a) the first ball is red,

(b) none of the balls are blue.

Answer  (a) (1

() (2)

4016/1/Sec4Prelimsl’15
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D ) R C
ABCD is a rectangle.

Points P, Q, R and S lie on 4B, BC, CD and DA respectively such that
triangle PBQ is congruent to triangle RDS.

(a) Show that ZRPQ = ZPRS. (3]

Answer

(b) Given further triangle ASP is congruent to triangle COR.
State the nanie of the quadrilateral PQRS.

Answer  (b) (1]

)9[5
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{10 The force (¥ units) between two particles is inversely proportional to the square of the

distance (x units) between them.

(a) Select one of the graphs below that could represent the relation between the
force and the distance.

Fa Fa Fa
o >.x o] > x O > X
A B cC
Fy £y
(0] >x (0] >x
D E
Answer (a) m

(b)  When the distance between the two particles is x, the force is F.
Find the percentage change in the value of the force when the distance is
reduced to 50%.

Answer (b) % (2]

For
Examiner's
nuse
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AT Yo

12

A company sells cereals in boxes which measure 18 cm by 12 cm by 30 cm.

(a)
(b)

(2)

(b)

Calculate the volume of the box.

They make a special edition box which is geometrically similar to the original
box. The volume of the special edition box is 1920 cm®,
Find the dimensions of this box,

Answer  (a) em®  [1]

Factorise (8x +13)* =12(8x +13)+ 36 completely.

Hence find the value of
(48 +13)* —12(48 +13)+36.

Answer (a) (2]
(b) [2]
| 294
4016/1/SectPrelims1'15 [Turn over
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13 20 students from Class 3A and 20 students from 3B took a Mathematics Test.
The marks are shown in the stem-and-leaf diagram.

Class 3A Class 3B
9 17 6 0 5 7
9 8 6 S 4 1 ] 8 8 9
5 5 4 2 p 2 3 6 7 7 7 7
g 3 |3(2 5 8 9
7 4 4 4 4 5 5 5
o|s|o .
Key-(Class JA) Key (Class 3B)
0] 5 means 50 5|0 means 50
(a) (i) Find the median marks for Class 3A.
(ii) Find the range for the top 25% students marks in Class 3A,
Answer (a) (i) __ marks [1]
(ii) marks [1]

(b) Here are two statements comparing the performance for the two classes.
For each one, write whether you agree or disagree, Give a reason for each answer,
stating clearly which statistic you use to make your decision.

(i)  On the average, Class 3A performed better than Class 3B. (1]
Answer because

(ii) The top25% of Class 3A results are closer together. m
Answer because

4016/1/SecAPrelims1’'15
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11

(a) The value of Ms Tan’s car is $120 000. By the end of each year, the value of the
car decreases by 10 % of its value at the start of the year.
Find the value of the car at the end of 2 years,

Answer (a) 3 [2]

(b) A car is priced at $200 000. It can be bought on hire purchase with a down
payment of $110 000, interest rate of 2% per annum over 7 years and equal
monthly repayment. Find the amount of each monthly installment.

- Answer (b)) $ [2]
>15

4016/1/SecaPrelims1'1S |Turn over
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15 The points 4, B, and C lie on the circle and 4B = BC.
B

(a) Construct
(i) the bisector of angle 4B8C,
(ii) the perpendicular bisector of 4B.

(b) (i) Mark clearly a point, P, on the circle along minor arc AC such that
KBPC is a right-angled triangle.

(ii)  State the name of the line BP.

Answer (i)

(iiiy Hence explain why ABPC is aright-angle triangle.

Answer (iii)

(1]
(1]

(1]

(1)
(1)

4016/1/SecqPrellms1’15
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13

() Araceis x km long. A runner ran 12% kmv/h for 50% of the race, 10 km/h for -;-

of it and S km/h for the remaining distance,

(i)  Find, in terms of x, the total time taken for the race.

(i) Calculate the average speed, in kilometres/hour of the runner for the
whele journey.

)
Y
Answer (i) h 2}
(ii) km/h  [2)
(b) The Dead Sea is 380 m below the sea Jevel,
. A helicopter hovers above the Dead Sea at 70 m above the sea level before
lowering 150 m.
How far is the helicopter above the Dead Sea?
Answer  (b) m (2]
396 |
4016/1/5ecAPrelims1'15 |Turn over
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17  The diagram shows line / with the equation 2y = 3+ 2x passing through point A(3.5, 5)
and the x-axis at B.

Another line g is perpendicular to line /, It passes through M, the mid-point of 45 and
cuts the x-axis at C.

Ya
1 line !

line g A@.5,5)

NP

/
70

(a) the coordinates of B,

el S

7
XY

Find

(b) the mid-point of 4B,
(¢) the equation of the line g,

(d) the ratio of area of ABMC 1o area of A4BC.

Answer  (a) (1]
(b) (1)
(c) (2]
(d) 1 2]

4016/1/5SecaPrelims1’15
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18 § = {Secondary 4 students who study Physics, Mathematics or both)
P = {Students who study Physics)
M = {Students who study Mathematics}

(a) On the Venn Diagram below, shade the region representing M P,

Answer (1
§
M P
(b) Describe the elements of M P, [1]
Answer

(c) There are 138 students who study Physics out of 220 students in Secondary 4
and n(P) = n(M).

(i) Find the number of students who study both Physics and Mathematics.

(ii) If one student is chosen at random from the Secondary 4 students, find the
probability that the student does not study Mathematics.

Answer (i) (2]

~ (¥) (1]

293

4016/1/5ecaPrelims1'15 [Turn over
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19 In ahexagon, all the interior angles are x° except one,
One of the exterior angles is 36°.
Find the value of x.

Answer - (3]

20  The diagram shows a trapezium 4BCD with AD parallel to BC.

A
> D
28 cm S3cm 70 cm
B 45 c;n C
Given AB =28 c¢m, BC =45 cm, AC =53 cm and BD =70 cm,
Find
(a) angle ABC,
(b) the shortest distance of C to BD.
Answer (a) ® m
(b) cm (3]

For
Exominer's
nse

4016/1/5ecAPrelims1'15
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21 (a) The diagram shows a quadratic curve which can be expressed in the form

y=a(x+b) +c.
Find the values of @, b and c.

T)’
Jz‘, 1+
\ g
= 0]
(2: -1)
Answer (a) a= b= c= (2]

(b) Hence find the x-intercepts, giving your answers correct to two decimal places.

Answer (b)) x= or +[3]

A016/1/SecaPralims1’1S ’ 31 % |Turn over
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22 The diagram shows the speed-time graph for a cyclist’s journey that started from
Point A to Point B.

Spced 25
(m/s) ' )
0o 10 60 100 g

Time (seconds)

(a) Calculate the acceleration during the first 10 seconds.

(b) Calcdlatc the total distance travelled for the journey.
Answer (a) m/st (1)

(b) m (2]

(¢) Arideronan electric scooter started at the same time as the cyclist. It travelled
at a constant speed of 20 m/s and was overtaken by the cyclist some time later.
Find the time taken for the cyclist to overtake the rider,

Answer  (c) seconds (2]
END OF PAPER

For
Fxaminer's
use
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Qn

Solution

1(a)

-0.7738

(b)

—0.774

2(a)

(b)

23 -4n

3(a)

(b)

2.9x 107

1 4(a)

105

(b)

15

= -60x

6(a)

15
17

(b)

15

——

17

()

8(a) |

(b)

9(b)

Parallelogram

10(a)

D

(b)

% changes = 300

T1(a)

6480

(b)

12by8by20cm

12(a)

(8x+7)

(b)

3025

13(ai) | 23

(ai) | 50-44=6

14(a)

97 200

(b)

Monthly instalment = 1220

15(bii)

Diameter

337

4016/1/SecAPrelims1’15
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Solution

16(ai)

(aii)

(b)

17(a)

(b)

(c)

(d)

18(a)

(b)

Sec 4 stugents who study Mathematics only

(ci).

x=56

(cii)

ke
110

19

115.2

- 20(a)

£ ABC =90°

(b)

18

21(a)

(b)

x =0.59, 341

22(a)

2.9

(b)

Dist = 1875

(©)

x=125

4016/1/SecdPrelims1'15
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2015 Prelim 1 Maths Paper 1 Marking Scheme

Qn Solution Marks
1(a) | =0.7738 Al
(b) | -0.774 Al
2(a) | -9 Al
(b) | 23 —4n Al
3(a@) |2 Al
(b) | 2.9 x 10’ Al
4(a) | 105 Al
(o) |15 Al
5| (3x-5) = (=3x-5)?
=(3x-5+3x+5)3x—-5-3x—5) M1 (a+b)(a-0)
= —60x or correct expansion
Al
6(a) | 15 Al
17 .
)| 15 Al
17
()| 8 Al
15
7 | Inconsistent pictorial representation. The picture | Bl  o.e  scale
of the cat should represent 50 people instead of
0.
Size of f:ach type of pictorial rcprcscntation.should Bl oe size
be consistent. For example, the horses are bigger
than the rest of the pictures
8(a) | 1 Al
10
(®) %x—g- Ml —:- or 0.¢ seen
=L,
15
Al
9(a) | .ZBPR = ZDRP (alt £Ls) - Bl
ZDRS = £BPQ (APBQ = ARDS ) Bl
ZBPR - ZBPQ = ZDRP — ZDRS Bl
ZRPQ = ZPRS Answer Given 300
(b) | Parallelogram Bl




10(a) | D Al
O
T X
k= Fx?
_Fx? |
A Ml —seen
% 4
4
=4F
% changes = 300 Al
11(a) | 6480 Al
(b) : ) !
19207 _2 1920 :
(6480 =3 Ml (6480) SOLI. Using
Zx 18=12 similarity ratio of
3 volume
2
3 x12=8 A2 if All 3 answers correct,
) A1 if 2 answers correct,
-ix 30=20 Al correct but wrong order.
12(a) | (8x+13)* ~12(8x+13)+36
- 2 _ 1
(8x+l3) 3(8x+13)(6)+(6) Ml  a® —2ab+b*seen or
=(8x+13-6) implied or expansion
=(8x+7)’
Al
(b) |x=6
(8(6) + 7)° M1 subx = 6 intoanswer of
12(a)
= 3025 Al
13(ai) | 23 Al
(aii) | 50-44=6 v Al
(bi) | Disagree because it has a lower median than Class | Bl
3B
(bii) | Agree because spread of the top 25% of Class 3A | Bl spread or range
is smaller than Class 3B
14(a) | 120 000 x0.9 x0.9 M1 x0.9x0.9 seen
=97 200 Al
b ° Bl Interest and principal
(®) Monthly instalment = 20000x2%% 7 90007 MISHGSL HS SRS
7(12)
Al atleast 3s.f,

= 1220 .




15(ai) | yREes £ Cl
(aii) | i 3 Cl
(bi) | § ; Pl
A
i
(bii) | Diameter Bl ‘
(biii) | Since BP is a diameter, ABPC is aright-angle Bl Not Pythagoras Thm
triangle given the property of angle in semi-circle.
16(ai) | 1 | 3
—-x =X ==X
2° 5", 10" . :
125 10 5 M1  eqn, 0. use T=D/S
2x x I
| J— ._..+-—
50 50 59
= BX Al
25
(aii) X
3x Ml ———————seen
25 their answer
1
=8§ Al  reject 8.33
(h) {380+ 70—150 M1 +70-150 seenor
=300 use of diagram
- Al
17 1
(2) (_ L ‘0) A
2
b Al
Qien
2
(c) y—2%=—(x—l) M1 y-y, =m(x-x)seen
= —-x+3-1—
Y 7 Al
(d) : BM M1 ratio of bases seen,
Ratio = —
AM
= 4
2
19 Al 39|




18(2)

p » Al
(b) | Sec 4 students who study Mathematics only Al o.e students...but not
_physics
(ci) | 138 —x+x+ 138 —x=220 M1
x=56 Al
(cii) | 138-56
| 220
’ =4l o
10 . Al No decimals
19 | Int £=180-36 M1  correct deduction
=144
_4(180)-144 Ml  Usingintorext £
= 5 formula
=]152
Al lIgnore ° symbol
20(a) | 287+ 457 =2808
=53
£ ABC =90° Al
)| 1 M1  Area of triangle
5 R Using AABC = APBC
=630
Shortest Dist = 630 1 .
| - Ml  —x70xshortest dist seen
—2-X 70 2
=18 (Form Eqn)
Al
2i(a)| 1 _ A2 A2 all answers correct,
a=3 A1 2 answers correct
==2
c=-l
Ml  Eqgqn=0
b
®) 0=-l--(x—-2)2 -1
2
(x~-2)" =2
x=2=12
x=0.59, 3.41 Al Al
22(a) | 2.5 Al
M1 area-of trapezium or o.e
(%) Dist=%x25x(50+100) P ¥
= 1875 Al




(©

125+ 25(x - 10) = 20x
x=2_5

M
Al

Dist of cyc = Dist of rider

12

3°R
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Mathematical Formulae

Compound Interest

Total Amount = P (1 + -—5—)
100

~ Mensuration
Curved surface area of a cone = nré

Curved surface area of a sphere = 4nrt

Volume of a cone = -;— r h

Volume of a sphere = -3- ~

Area of triangle ABC = % absin C

Arc length = 6, where 8 is in radians

1 : "
Sector area = E r @, where @is in radians

Trigonometry
a b _ ¢

sind sinB sinC

a®=b*+c*—=2bccos A

Statistics

Mean = %ff

2 2
Standard Deviation = \/Zi”;—- _(&x_)



3

l  (a) Bob has $x and Kim has half as much as Bob. Bob receives $10 each month
and Kim receives 4 times as much as Bob. In two months’ time, Kim will have

3 times as ruch as Bob. How much money does Bob have now? (3]
(b) Given that sl 2 l find the ratioof x: y . [3)
Sx-4y 3
(¢) Solve the equation 2x* = -3(2x-1 1), giving your answers to two decimal places. [31
p B 39m C
40°
Im
\ 60°
2 = — -

The diagram shows the points 4, B, C and D on level ground. It is given that 4B =3 m,
AD=6m,BC=39m, LBAD =60° and ZCBD =40°.

(a). Calculate

(i) the distance from B to D, (2]

(ii) the shortest distance from C to BD, [2]
¢ii) the area of ABCD. [3)

(b) A vertical pole stands at point 4 and the angles of elevation of the top of the pole
from both points B and D are measured, Given that the smaller of these two angles’
is 18°, find the height of the pole, 2

e

30k
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(2) A shopsells two brands of mattresses, Hoiland and Sleeping King. Each
brand of mattress comes in three different sizes, King, Queen and Single.

The sales of the two brands of mattresses over a period of two months are

given in the table below.

November December
King Queen | Single King Queen Single
Hoiland 10 15 25 12 20 40
Sleeping King 8 5 12 10 10 25
. , 10 15 25
Given that the above sales table can be represented by matrix P = £ 5 3
. 12 20 40
and matrix Q = .
10 10 25

(i) Calculate P+ Q.

(ii) Describe what is represented by the elements of P+ Q.

(iii) Find matrix R such that § = RP and S represents the total number of King,
Queen and Single sizes matiresses sold by both Hoiland and Sleeping
King in November.

(iv) Evaluate matrix S.

(v) The profit made for each mattress regardless of the brands are $350, $500
and $250 for King, Queen and Single sizes respectively. Using matrix
multiplication involving two matrices only, find the profit made by the
shop in November.

(b)  On amap depicting part of a country, the scale is 1 : 250 000.

(i) Calculate the distance between the Town 4 to Town B, given that the distance

on the map is 1.5 cm. Leave your answer in kilometres.

(if) Ali walks from Town B to Town 4 at the speed of 1 m/s. Calculate the time

Ali takes for the walk, giving your answer to the nearest minute.

(i) Kim walks from Town B to Town A at the speed of 4 km/h. She started her

journey at the same time as Ali.
Who will reach Town A first? Justify your answer.

(2]

4016/2/8ec4Prelims1’1S



4 (a) Solve the inequality e 2 _x;-_B 2]
.o 20x-=15y
(b) Simplify W . (3]
(¢)  Express wl + as a single fraction in its simplest form (3]
‘ ; 4x' -9 3-2x & P '
5 A A
y
) D
E
o B C
(a) In the diagran, B is the midpoint of OC and OA4 = 34D, It is also given that
— -
OA=3a+band OB =6a - b, E is the point of intersection of 4B and CD.
(i) Express as simply as possible, in terms of a and/or b,
- =
(a) AB, (M
-
(b) DC. (2]
(i) Find the raiio of cicl] trtangle ADE . [
area of triangle DEO
-
(b)  The vector OP has a magnitude of 55 units and has the same direction as
3 —>
( 4]. Express OP as a column vector, [2]

Io¥

Ne

4016/2/Secd4Prelims1’1S
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The variables x and y are connected by the equation

y=2x-x'+6.
Some corresponding values of x and y are given in the following table.
x -2 -1 -0.5 0.5 2 3 4
y ~2 4.75 P 6 3 -2
(a)  Find the value of p. n
(b) Using ascale of 2 cm to 1 unit, draw a horizontal x-axis for -2 < x<4,
Using a scale of 2 cm to 1 unit, draw a vertical y-axis for -2 < y<8.
On your axes, plot the points given in the table and join them with a smooth curve. [3]
1'1‘ .
(¢) Find the equation of the line of symmetry. (n
(d) Use your graph to solve 4x+7 = 2x?, (3]
(¢) By drawing a tangent, find the gradient of the curve at the point where x =2, (2]
() A straight line has the equation y = ax+b. Given that ax + b =2x~-x* +6 has
solutions at x =2 and x = -1, find the value of a and of b. [2]

4016/2/Sec4Prelims1’1S
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7

In the diagram, PAQ is a tangent to the circle ABCD at 4. O is the centre of the circle
CDEF and BCF is a straight line. It is given that ZPAB=58°, ZABD = 32° and
ZCFE = 120°,

(a) Find
(i) angle ACD, | (1]
(ii) anglec ACB. (1]
(b)  Explain why BD is a diameter of circle ABCD. [2]
(¢)  Given that FC = FE, show that triangle CDE is equilateral. [3)
(d)  What is the special name given to quadrilateral COEF? Explain. (3}

30k
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c 2lcm

(a) OABCis a quadrant of a circle with centre O and radius 21 cm. Given that
£ZBOC =@ rad and Arc AB: Arc BC =4 : 3, calculate

(i) the value of 8, (3]
(ii) the area of the shaded region. ' (3]
(b) A ship at sea is represented by point Z and it is travelling in a circular arc as

shown in the diagram such that ZXZY = 44°. The two landmarks X and Y are .
such that Y is 1000 m due east of X.

(i) Find the bearing of X from Z, when Z is due north of Y. m
(i) Find the bearing of Z from Y, when Z is equidistant from X and Y. (2]
(iti) Calculate the distance from Z to X when the ship is 1000 m from Y. (3)

4016/2/Sec4Prelims1'15
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The bulbend of a torchlight consists of an open frustum as shown in the diagram,
The frustum is formed by cutting off the bottom 5 cm from an inverted cone of
radius 6 cm and height 15 cm.

10 cm
1)\ )
Y
Scm
() Find the base radius » of the frustum. 2]
(h) Find /, the slant height of the frustum, [2]
(¢©) Calculate the volume of the frustum. [2]
() The inner surface of the frustum, which will eventually contain the bulb, has

to be lined with a reflective material. Find the amount of the material required.  [2]

4016/2/Sec4Prelims1’15
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'10° The cumulative frequency curvébelow illustrates the weights of 100 students in Shine
Secondary School.
4
100 =
> 80 . g
[ /
oo | =y b . - T"} - - § ot
R T/
¢ 60 T FRER R -
g T N -
E - - - -, -
6 = i3
40
20 / b ksl
L A TF °
0 50 60 70 go Weight (kg)
(a) Use the graph to find
(i) the median weight of the students, (1
(ii) the interquartile range, [2]
(b)  The grouped frequency table of the weights of the same 100 students in Shine
Secondary School is shown below, Find p. [
Weight | 45<x<50| 50<x<55]55<x<60[ 60<x<65 65<xs70| 70<x<75| 75<x<80
(x kg)
No. of
studlents 4 14 24 30 p 8 2
Using the table, calculate an estimate of
(i) the mean weight of students, (2]
(ii) the standard deviation. [2]

4016/2/SecaPrelims1'15
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The siudents are classified into three categories:
Students who weigh 50 kg or less are in the underweight category
Students who are heavier than 70 kg are in the overweight category
The rest of the students are in the normal weight category

(¢) A student is selected at random from the 100 students,

(i) Find the probability that the student is underweight. (1]
1
(ii) 1 the probability that the student weighs more than y kg is 16' find y. [1]

Two students are selected at random from the group of 100 students,

(iii) Find the probability that at least one of the students is of normal weight. [2]

(d)  The weights of 100 students in Oxford Secondary School have the same median
but a smaller standard deviation,
Describe how the cumulative frequency curve will differ from the given curve. (2]

—-End of Paper -—-

4016/2/SecaPrelims1'1S
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Answers:
1(a) $8 (b) x: y=13:2 () x=2.83 or x=-5.83
2(a)(i) 520 m (i) 2.51 m (i) 14,3 m* (b) h=195 m
22 35 65
3(a)(i) (18 s 37) (i) R=Q 1) (iv) (18 20 37) (v) $25 550

(iii) It represents the total number of the King, Queen and Single sizes mattresses sold over the two
months for both brands respectively.

|
(b)(i) 3.75 km (ii) T = 63 mins (jii) l—;- m/s . Kim will reach Town A ﬁ‘rst as her speed is faster,

Ao 350 ®) —— (¢

X
13 2(4x +3y) ) (2x+3)2x-3)

: 8 .. area of triangle ADE 1 = (33
5 3a-2b b) 10a—-—-b : == b) OP =
(8)i)(=) 3a (b) 102 3 () area of triangle DEQ 2 (b) (~44

6(a) p=6.75 (c) x=1(d) y =2.5 (tobe plotted), x= =1.1 or x=-3.1 (e) =-24 (Na=1,b=4
7(a)(i) LACD =32° (i) LACB = 58° (b) £BCD = 32°+ 58° =90°
8(a)(i) 6=0.673 (ii) 32 cm? (b)(1) 224°  (ii) 338° (iif) XZ2=1440m

9(a) r=2cm (b)10.8 (c) 545 cm’ (d) 271 cm?

10(a)(i) 61 (i) 8.5 18 (i) 613 (ii) 6.68 (©)(i) 513

(1) 70 (i) 2950 (d) The graph will be steeper but they will intersect at the median mark.

4016/2/SecaPrelims1'15
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No Solution Marks Remarks
1(a) Bob =$x
: !
Kim =$—
im 2 X
{n 2 months,
Bob = $(x +20)
Kim = z(%” soJ Bl  soi (Kim)
Z x+80=3(x+20)
2% =0 M1  equation
x+160=6x+120
x=38
Bob =58 Al Im
(b) x+3y _l
Sx-4y 3 .
3x+ 3y)=5x— 4y M1 cross-multiply
l:y T 2x M1 groupingx & y
y 2
Lxiy=13:2 Al required form 3m
(c) 2xt=-3(2x-11)
2x1 e 61"‘33 =0 Bl CquaUOn (=0)
e=_06% \/(6)2 ~ 4(2)~33) M1  formula + sub
) 2(2)
x=283(2dp) or x=-583 (2 dp) Al mustindicate x |3 m
somewhere
9 marks
2 (a)(i) BD = \/3; +6? - 2(3)(6) c0s 60° M1 cosine rule
T =5.19615 m
=3.20 m (3s1) Al 2 i
(ii) l_et the shortest distance be C.X,
5in 40° = X M1 trigo ratios
39
CX =2.50687 m
Al 2m

CX =251 m (3 )

il
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“.IVO Solution Marks Rcfn;”-]&g‘1
(11i) by -;-(3)(6)sin 60° M1 area 4,,,,
=7.7942 m’
Anpcp = -;-(3.9)(5.19615)sin 40° M1 area Ayeo
(5.20 not
= 6.51304 m’ acceptable
Apep = 7.7942 + 6.51304 although ans is
=14.307 m? correct)
=143 m? (3 sf) Al 3m
)
(b) Let the height of the pole be h, ¥
tan18° = h M1 identifying AD
6
h=1.9495 m
h=1.95 m (3 sf) Al 2m
9 marks
3(a)(i) 10 15 25} (12 20 40
P+Q=| +
8 5 1% 10 10 25
(22 35 65
18 15 37 Al correct order I'm
(ii) It represents the total number of the King, Queen and
Single sizes mattresses sold over the two months for
both brands respectively. Bl oe (use diff) I'm
(iii) R=(1 ) Bl cormectorder | 1lm
(iv) s=( 1 10 15 25
B 8 5 12
=(18 20 37) Al ¥ i
v 350 M1 2 correct
matrices
(18-20 37) 500 No marks if matrix
250 has unit
= (25550)
- Profit = $25 550 Bl statementseen |2 m
(b)(i) Distance =1.5x2.5 km M1 x scale
=3.75 km Al 2m
(ii) T = 3750 B1 convert (b)(i)
T to metres
T =3750 secs
T = 63 mins (nearest mins) Al 2m
(iii) 4x1000 1 M1 conversion for
. den
». Kim will reach Town A first as her speed is faster. | B! im
12 marks

Page 2
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No Solution Marks Remarks
4(a) ZxS—l > x;J
9(2x - 1)2 S(x - 3) M1  cross-multiply
13x2 -6
X2 el Al 2m
: 13
(b) 20x-15y
32x' - 18y?
 de=57) M! taking out both !
2{16x" - 9p* common factors
- S(ax-3y)
2(4x - 3y)(4x-+ 3y) M1 diff of2sq
5
- 2(dx+ 3y) Al -
(¢) 5x+6 N 2
4x' -9 3-2x
5x+6 2 M1 one factor
T x+3)2x-3) 2x-3 ;:T’;’;’" (o
- 5x+6-2(2x+3) M1 combining term
(2x+3)2x-3)
_ x Al no marks if den
(2x+3)2x- 3) expanded 3m
8 marks
@) | -
(a) AB=(6a-b)-(3a+b) No vector symbol
=3a-2b [-Im]
B1 . 1m
(b) > 5 5
DC=0C-0D ‘
-2(6a—b)-5(3n+b) Ml OC soi
8
=10a- 5 b Al 2m
(i1) area of trianglc ADE 1
areaof trianglc DEO 2 Al Im
(b)
Let OP=( e )
~4a
V(3a) +(~4a) =55 M1 using
a=11  (same direction) magnitude
(33
~OP = Al
0 [— 44) Sto 2m
6 marks
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2015 Prelims 1 Sec 4 Mathematics P2

No Solution Marks Remarks |
5(a) p=6.15 Al 1m
(b) Refer to graph. P2 pts. correct
G1 smoothness 3m
(diff scale -1m)
(c) x=1
Al l1m
(d) 4x+7=2x*
2 =
dx-2x +?I— 0 M1 attempt to
2
i., 2x-x +-5=0 make y the
2x:x2+6=——l+6 Suject
2 L1 linetobe
5y =2.5 (to be plotted) Plotted
x=-11 or x=-3.l
Al 1T m
©) Gradient = 8'? ~1.3 M1 tangent correct
=24 Al 2m
H o = 6-3
_21 -1 Al
12 marks
7(a)(i) | £ACD=32° Al Z insame seg. 1 m
(ii) LACB=58° Al Z inalt. seg. 1m
(b) ZBCD=132°+58°
=90° B1 proving 90°
Since it obeys £ s in semicircle property,
=> BD is a diameter, (shown) Bl 2m
© | srcE= 2FEC =12 ;‘2" (base £s of isos. A)
- — 300
ZECD =180°~90°~30° (adj. £s) M1 attcmpt to show
= 60° ZECD = 60°
ZFED =90° (£s in opp. seg.) M1 Zsinopp. seg.
ZCED =90°-30°
= 60° M1 attempt to show
- LCDE = 60° LCRD=160
= ACDE is an equilateral A. (shown) 3
(d) ZCOE=120° (£ atcentre=2 £ s at circumference)
= LOCE = LOEC = 30°
CE is common M1 proving
. AOCE = AFCE (AAS) congruency
ZOCF + LCFE =180° (int. £s) Ml int. Zs/alt Ls
= COEF is a rhombus. Bl . 3m
10 marks




Marking Scheme

2015 Prelims 1 See 4 Mathematics P2

No - Solution Marks Remarks |-
8(a)(i) Arey _4 -
Arcye 3
5]
' & 3— 4
- - Z
0 3 M1 5 seen
3(£‘9)=49 Ml s=r@ soi
2
79=32
2 A
g
f= —3-zr
- 14
8=0.673198
#=0.673 {3 sf) Al oe Im
(ii) 1 3
Areaof sectorgoc = 5(2 l)z(ﬁﬂ) M1 Areaof sector
= 4'1—1-zr cm?
4 o
= l 1) si £___3-
Arcaowa-z(..l) sm(2 1471') M1 Areaof A
.| 21)* sin 2.
2 7
=172.3938 cm?
.'. Shadcd Area =172.3938+ 47:1—1:
=320.834 cm?
=221 cm? (3 sf) Al 3m
(b)(i)- | Bearing = 180° + 4.4°
= 224° Al Im
(i) czry = 1800 =447 2—44 (base £ s of isos. A) bl Lsox &
= 68°
.. Bearing = 270° -+ 68°
=_338° Al 2m
(iii) ZLZXY = 44° (base £ s of is0s. A)
ZZYX =180°~2(44°) (Zssumin A)
=920 Bl Isos. Triangle /
sn92°  sin44° MEN isincic
AZ=1438.68 m
AZ=1440 m (3 sf) Al 31 3m
12 marks




Marking Scheme

2015 Prelims 1 Scc 4 Mathematics P2

“ No Solution Marks Remarks
9(a) By similar As,
r_ 3
6 15 M1 similar A
P2 o0 Al Zm
“(b) 1=15% + 6 BN ST M1 pythagoras’ thm
=10.7703
© | Volume of frustum = + (6 (15)- = 72)}(5)
olime oL JUSAI) =% 37\ M1 vol of cone
i = 544.5427 cm’
=545 cm® (3 5) Al wn
1 (d) Amount of material required
- ”(6 /152 46 )_ ”(2)( {52 4+ ) Ml ;xrrlt;ace area pf
=270.688 cm?
=271 cm (3 sf) Al 2m
8 marks
10(a)(i) | Median weight = 61 Al I m
(ii) Interquartile range = 65.5- 57 Ml UQ-LQ
=85 Al 2m
(b) p=90-72
=18 Bl I m
(1 Mean = 47.5x4++-+77.5%2 M1 Formulae
100
=61.3 (3sf) Al 2Zm
(if) gtandard deviation
2 2
) J?(M.s ~613) +1-(.);)+ 2(77.5-61.3) W Pormdae
=6.68 (3 sf) Al 2m
(€ P (student is underweight) = -1%6
1
='-5-=0-04 Al oe Im
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Marking Scheme

2015 Prelims 1 Sec 4 Mathematics P2

No Solution Marks Remarks
(ii) . ' 110 '
P (student hs more than y kg) = — = —
(student weighs more ykg) 10~ 100
From graph, y=10 Al I'm
(1i1) P (out of 2 students, at least one of the student is of
normal weight)
86 14 86 85
Z e X ==X 2 —— X —
100099 | 100 99 Mi
_ 4859
4950 Al -
(<) The graph will be steeper but they will intersect at the
median marlk. B2 2m
, or
graphs drawn [B1)
Label [B1]
4 14 marks

Page 7

3>

ZD






