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Anglo-Chinepe School (Harker Road)

Compound Interest

Totalamount= P| 1+ _r_}
100

Mensuralion
Curved Surface area of cone = =rl

Surface area of a sphere =d4xr° '

Volume of a cone = :l-m"h
F.a
Volume of a sphere = Em*

Area of a triangle = lzab sin(”
Arclength = rf?, where # is in radians

). . ¢
Sector area =51*‘E, where @ is in radians

Trigonometry
a b c

sinA - sin 8 5 sin(C

a’ =b +¢° - 2bccos A

Statistics

Mean =

R

Standard deviation =

i /

-,
ps

Prelintimry Examination 2015 2 Secondory  Express & 5 Normal (Acadewic)
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AngloClinese School (Borker Road)

Answer all the questions

DL 0 The diameter of polyester fiber is 9.8 micrometres each s
Lire Llsr
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
cach sheet, expressing the answer in standard form.
!
Answer ) [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 - 12]
Pretonary Exaeinotion 3003 2 Secandary 4 Hapress & 3 Nermal {Acadenc)

Mathemalics Syllabus 4016 Poper |



Anplo Chinere Schoo! (Barker Road)

g |3 At12 noon, the temperature of the E‘-ahaml)cizn is 45 4°C while the By
Use 3, ) Ui
temperature jlf recorded at 12 midnight is .dSI’C' Assuming that the
temperature decreases uniformly as the time passes, find the time when the
temperature first reaches 26 5°C
f
Answer gatpm. [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 compiete the task in 18 hours.
Answer workers  [2]
3
Prefiminney Fvanimotion 20035 4 Secondary £ Express & 5 Nevmal (Academic)

Mathamotics Spilabny 4006 Papes )



Angfo-Chiresr Schoal (Barker Rood)

s |5 When the Goods and Services Tax (GST) increases by 2%, James decreases | 0=
o . n 1 : L
! his expenditure by 2%, Janies claimed that his expenditure neither increases
not decreases Explain if he is right or wrong
Answer: e o " 1
S
6 The diagram shows the graph of y = kx™*
YN
(0.5, 12)
-~ ~.
._______,..--""’/ _‘-‘—'-.___\_\_\_\_____‘___-‘_' e
0 X
Given that it passes through (0.5, 12),
(i) find the value of k
(i) State the equation of the hne of symmetry for this graph
Answer (1) k= . )
oy .
Fretuntrary Eonmaion 3015 5 Secomdary 4 Eapress & 3 Norimal (icademic)

Muothemotics Syllobus 4078 Paper |



Amplo-Chinase School (Ravker Rood)

caer s | T Anarea of 1250 km® is represented on a map by an area of 50 cm’”. . : <
Lise
Find

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

Answer R (1]

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

Answer 2 cm 1]

1 1
[3..1';] % 4a'h

125" , leaving your answers as positive indices.

8 Simplify

Answer [2]

Prefiminory Evemination 2075 fa Secondary 4 Exprees & 5 Normal (Aeadeinic)
Muthkewaticy Syllabuy 4016 Paper |



Anglo-Chinese School (Rarier Roau)

Fer 9 Far

o, .
i The probability that an amateur dart archer actually hits the bull's eye is 5 il
If three consecutive attempis are made, find the probability that the bull’s
eye will be hit
(a) three times,
Answer  (a) v (1
(b) notatall,
Answer  (b) [1]
N ]
(c) atleast twice
Answer () [1]
Frelimimizey Beamlnation 2013 7 Secondary 4 Express & 3 Normal {(Acodemic)

Mathematics Syllabus 4076 Foper |



AngloChinese School fBoarker Rood)

el 110 (a) 495 and a number N have a LCM of 4950 and a HCF of 15, gl
Lss Liaw
Given that 4950 =2 x 3* x 5" x 11, find the number N.
{ Answer (a)N= [1]
 hpesot s .
| (b) Threecylindrical cans, R, S and 7, of the same radn, have heights
50 cm, 0.6 m and 0.72 m. They are stacked to the same height for a
came to be played
Find the minimum number of can T R S )
Rl|s
b T
| i
L [
R| |5
Answer  (b) . cans [2]
TR
11 The volume, ¥, of a cylinder varies directly to thesquare of its base radius
1 em and-heteht-hese 1T the base radius deoreases by 50% and the height
increases by 40‘3?‘,’ﬁnd the percentage change in the volume of the cylinder.
Answer . % [3]
§
Preliusnory Eeeminotion 2005 B Srcemdary £ Expresy & 5 Normal fAcodamic)

Muathematics Sytlobus 4016 Paper |



AnpieChinear Schoof (Barker foosd)

far 112 (@) Express y = —x* +4x-9 inthe form y = ~(x-a) +b Bt
Lise Lise
Answer  (a) : o I
(b) Hence, sketch the graph of y = —x" 4+ 4x — 9 and write down the
coordinates of the turning point and y-intercept
Answer (b) [2]
T.l"
.
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+q, find the values of p and g.
Answer (a)p= (1]
OO s ; -
(b)  Also, deduce the nith term of a sequence that has 3,4, 11 and 18 as
its first four terms.
Answer  (b) [1]
Prelinnnary Exqoaunaton 2045 ¥ Secondary 4 Express & 3 Normad {Acodenic)

Mathematics Syllabuz 4076 Paper |



Angla-Chimese Schoal (Rarker Rood)

. gy z x Far
fr | 14 In the diagram, BCD is a straight line. Eaminer
Lar L

& i
B ¥y C D

Given that BC = yem, AC =2BC and the area of AABC is 0.8y" cm’,
find the exact value of
(a) sinZACD,

sy a0 oo _ 2]
(b) cosZACD.

Answer (b) (1]

b
Preelimi mary Exaontration 200 3 10 Secondary 4 Express & 5 Normal (Academic)

Mothenurics Spllabus 4016 Peper |



Anpioe(hinese Sehood Horkar food

e |15 Asolid cone is cut into three equal parts, A, B and C, by planes parallel to i
ol the base, as shown below. e

12 cm

The height of the cone is 12 cm.

Find the ratio of the

(b) the volumes of A 10 C

(a) diameters of the bases C to B,

Answer (a)

(]

Answer _(b) ]

e 12]

Frelimipory fooomnmahion 2015

11

Epvondary 4 Exprezy & 3 Nonal M:‘q‘-ﬂdmm}{,
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AngleChinese School (Boarker Reod)

For "'_1 2 Far .
R 16 (@) Giyen that x+y=6and xy =2, find the value of = g -
Answer (a) o2
-2 3
(b) Given that i = —% find the value of o
y-4xr 2 Ty
Answer (0 12]
]
Prellminary Examingtion 2013 12 Secondary £ Express & 5 Normal (Academic)

Wathematics Spllabus 400 ¢ Paper |



Anglo-Clinese Echool (Baeker Rood)

sorr 117 (a) Find the size of each exterior angle of a regular decagon, i
e Liae

Find
(i)

(1)

Frelumrnary Exannation 3015

the value of x,

the value of v

Answer (a)

©

(b) PORSTU.. is part of a regular polygon which has interior angles of |
144°_ RABS is a square

Answer  (b) (i)

L

Answer _(b) (i)

- [2)

et e e el e .

Secondory £ Expreas & 5 Normal {(Acodemic]
Mathematies Syllabus 4016 Paper |



E‘.u:':;ﬂ ] 1 ﬂ (H)
[ a2

space below

Answer (b)

. N 2
Solve the inequalities —+2 <

-

Anglo-Chingese Schoo! (Barker Rood)

For
BBty Pamins
Answer (a) [2]

(b) Represent your solutions in part (a) on the number line in the answer

Al

<

value of x°

Answer

Freliminary Evanisotion 2015

14

(c)

(¢) With reference to your solutions in part (a), write down the smallest

(1]

Secondary 4 Express & 5 Normal (Acadenic)
Mothenranics Syllabur 406 Poper |



Angle-Chinese Sehool (Burker Reod)

edor 119 (a) Inthe spaces below, construct a triangle ABC such that AB =74 cm, i
- BC=55cm and LABC = 54°. Oy
Answer (a)
{
- \I
LY
L
7 N\
¥ \
/. X
A B
[2]
((e) A point §is on the diagram
It is equidistant from the lines AC and AB and points A and F
With suitable construction lines shown, mark peint § [3]
Froliminary Exaninotion 2] 1 15 Srecindary 4 Express & 5 Normal (Aeadem)

Muthematics Sylfalus 006 Foper |



Anglo- Chinear School (Horker Rood)

Far 20 . 4 fp— 2 _:.-n.ful::u:
i Aisapoint(1,2), AR ={D]and BC = [3} g
(@) Find [BC|
Answer (a) units  [1]
(b) Express AC as a column vector.
Answer  (b) [2]
c —. (=2
) Given that CD =( < ], find the two possible values of s such that
ABCD is a trapezium,
Answer  (¢)s= or . 13}
9
Freliminary Examination 2015 16 Secondery  Expresy & 3 Normal (Aeademic)

Mathemiatics Syllabus 4016 Paper |
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AngloChinese School (Barker food)

The diagram shows the side and base views of a solid party hat e

Lisr
1t is made up of a cone and a hemisphere cut out from the bottom of the

Lone

Side View

A

[

Base View

15cm

Given that the slant height, AC, and radius, ORF, of the cone are 40 cm and
15 em respectively and the shaded area of the base is 176 em?, find

(a) the radius, OD, of the hemisphere,

Answer (1) ___em [2]
(b) the volume of the party hat,

Answer (b) cm”  [2]
{(¢) the total surface area of the party hat

Answer  (c) e’ 2]

Secondary 4 fuprass & 3 Normal (Aoocommg
Muathewatics Svllnbus 401 & Poper 1

17

Exmmrtaar's



Anglo-Chineze School (Horker Boad)

oo 122 The diagram shows the speed-time graph for the first ¢ seconds of the A

Lfse o : Lise
motion of a parficle.

S;ieed [ m/s)

60—
7Y . R ———
|
: ' I
:
V e e e !
|
| | ¥
0 30 2 't Time(s)

(a) 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)

12]

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

second, find the value of ©.

Answer (ye= 1]
o
Preliminery Fromination 2143 18 Secondary 4 Express & 5 Normal (Aeademie)

Mathematics Syllabur 4016 Paper |



Anplo-Chineae School (Barker Rood)

i (¢) In the axes below, sketch the distance-time graph of the particle for et
Tise e
the entire duration of ¢ seconds. =
Answer (c)
f Distance (m]) '
A
240 + -
[T2E |
12607
& |
/ i
r“.. i : ]
H i —_—
0 gﬂ 42 t Time [S}
3]
Prelivainm v Esnvidnntion 2005 19 Seevmdary 4 Expresy & 3 Normal (4cadeimic)

Maothenatics Syflabur 2018 Poper |



Anpli Chipese School (Barker Read)

For

g, | 23 The equation of the line Iis 3x+4y =24. LI
Tlye Lise
(n) Given that line / crosses the x-axis and y-axis at points 4 and &
| respectively, find the coordinates of the points 4 and &
|
' Answer (a)Ad  ( _ A 1]
Y, S ) (0 i
(b) Find the shortest distance from thd origin to AB.
Answer  (b) units  [3]
(c) Line | intersects another line kr at a point C
s e |
@ Given that the gradient of line hiis — and it passes through the
origin, write down the equation of line i
Answer  (c) (1) [1]
(i}  Hence, find the coordinates of
Anmswer () () C ) [2]
I
[END OF PAPER 1]
FPrefiminary Exaonnotion 2003 20 Secondary 4 Express & 5 Normal f(Aeadarimet”

Mothematics Syllabis 4006 Poper |



3.06x10"

£3170.63

5.36pm

25 workers

Let the expenditure be Sx & original G51 of 5%

Total expense 15$1.05x

With the increment of GST by 2%, with 2% drop in expenditure ie S50.98x, the G5T 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 1s no change.

¥ ST ST

6.iK=3

6ii. x=0
7a.1:500000
7b.54cm

8.3ab’

1
gﬂ.m

125

Sc %
10a.N=150
100,25 cans
11.65%

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

13a.P=7 g=-2 02

13b.7n-10



3
14a <

k|
lﬂh.-g
15a.3:2

15b.1:19

16a.16
16b -
17a.36°
17bi.54°
17bii 81°

1Ra.-2<y=

LR

18b.

1Bc.0

19




20a,3.61units

znn.('_f;)

20c s=Dor 3

21a, Tcm

21b. Ti:ﬁ"- (5 ( Lm‘-._g-‘—) _*I_:'—_
r21|:.2'.i"1":-l2'u:m2

22.a.24

22h.1=55

22c.

Mol — T = ik

Aad e = o= e =—

260 \— -

Z3a.A(8,0) B(0,6)

23h, =3 lcl' He 514.;1“}{ o kftiame. h; “He. mlj--..
3

23cy=x Re £ A~SFTVE

23ii.c(4,3) 5 pae ad = 2

83462 ¥ o

+ HE e L om
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Anitlo-Chinese School (Barker Roag)

Mathematical Formulae

{omponend interesi

Total amount = F| 1+ L
100

Mensuration

Curved surface area of a cone = ¢/

Surface area of a sphere = 4

. 1
Volume of a cone = E:rr"h
y '1 i
Volume of a sphere = -3-.1rr

Area of triangle ABC = %ﬂhﬁiﬁ C

—

Arc length = r@ , where # 15 in radians

I - o :
Seclor areg = ;r'ﬂr‘, where # 15 in radians

Trigonometry

] b C

smA snl osm

a® =h* +¢° =2hcecos A

Stanstes

Mean = -%—’:f

-

. i (N f
Stidard deviation= ‘ 4[

7 57)

Fredimivioary Feomiiviatinn 2078 ) Secondury 3 Evpricsa & 3 Novinal Acaidemic
Mathepatics Svllabus 4016 Paper 2



Anglo-Chinese School (Barker Road)

Answer all the questions
[100 marks]

k. Given that a universal set  £={x: xisa positive integer and v < 14},

A={x:xisan odd integer and 3x+5>13} and B={x: xis a factor of 28}
(a) Find the following
(i) AUB [t
(ii) nlANB) |2

(b)  With the help of a Venn diagram, list out the clements illustrating
the sets £, A and 14, 12]

2. The diagram shows the sector O4B of a circle with centre () and the
radius OA4. A semi-circle with centre " and radius 4 cm is drawn inside
the sector such that (24 is the tangent to the semi-circle at [

A

2z, . i
2 _Ca
At

I =
e

)

i

Given that £AOB = X radians, calculate

6
(a)  the perimeter of the shaded region, [3]
(b)  the area of the shaded region, (3]
3
Preliminary Examinagtion 2043 3 Secondary 4 Express & 5 Normal Academic

Marhematics Siilabus 4016 Paper 2



Atglo-Chinese School (Barker Road)

3. A shop sells three vaneues of 1ce-creams, Vanilla, Chocolate and Strawberry.
Each variety is sold in either cone or bowl. The sales of the ice-creams in two
consecutive days arc shown in the table below.

| DAY ONE DAY TWO

Cone Bow] Cone Bowl
Vamlla ice-cream 20 11 27 16
Chocolate ice-cream 35 |0 33 21
Strawberry ice-cream 28 20 1ot 22

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

20 11
the matnx K =|35 19
28 20

The informanon for Day Two s represented by a mainx S

fa)  Wnte down the matnx §. [1]
(h) Calculate R + §. [1]
(¢)  Descnbe what s represented by the clements R + §. 1]

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

(d) Represent these prices by a 1x3 mainx T [

(e) Calculate 75, [1]

(n Describe what 18 represented by the clements of TS. (1]
Prefiminary Examination 204 5 4 Secondary 4 Fxprixs & 5 Normal dcademic

Matientaticy Syiaius 4000 Puper <



Anglo-Chinese School {Barker Foad)

4.
7
o
i
o
................. 3 A
[8cm
The diagram shows a floatation device shaped in the form of a tnangular
prism in which ZORT =9%0°, US=48 ¢m, SP=6 cmand I'0 = 18 cm.
(a)  Calculate
(i) the length of PT, [2]
(i)  ZRPT . (2]
{b)  Prove that tnangles PR and OST are congruent. [2]
(¢)  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= J—TLP- , express # in terms of w and v
+ 0
State the value(s) of w that does not exist in the equation. [3]
-3
(h) Solve the ¢guation AL =0 (3]
2x=3 4x° -9
5 j—:-I:--+'I
(c) Solve the equation 4™ ** =83 [2]
té
Preliminary Examinativn 2015 5 Secondary 4 Express & 5 Normal Academic

artheniance Spllabes 1048 Paper 2



Argle-Chinese Schoo! (Barker Road)

6. A car travels from town A to town B at an average speed of k& km/h and returns
from town & 1o town A at an average speed of &k + 15 km/h Given that the
distance between town A and town B is 360 km and that the average speed of the
entire journey is 60 km/h,

(a) Find the total nme taken for the entire journey 2]
(by (i) Find an expressién in terms of & for the time taken from
town A to town B [1]
(ii) Find an expression in terms of & for the time taken from
town [ 1o town A. [1]
(¢)  Show that k can be expressed in an equation, and that it
simplifies to k* - 45k - 450 =0, [3]
(d)y Solve k* -45k-450=0 [3]

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

; ; o

The variables x and y are connected by the equation y = ¥ (3-x)
Some corresponding values of y, corrected to 1 decimal place where necessary,
are given in the lollowing table.

-13(-1]|-05[0 |0os| 1 [15]2[25]3]33]35

(36 2| p [0 |03 1 |17 2 160 [-1.6]-31

(a)  Find the value of p [1)

(b)  Taking 2 ¢m to represent | unit on each axis, draw the graph of

y:%f{j-x}, for values -1 5=x <35 [3]

() By drawing a tangent, find the gradient of the curve at (2 5, 1 6) 2]

(dy (i) By adding a suitable line on the graph, use your graph

find the solunon(s) of the equation -j‘;x:(.? -x)=x+2. (2]

(i)  This value of x is a solution of the equatian
AT s B+ C=0
Find the value of A, of Band of 1]

it Framindtion 2073 5 Sevonidor- 4 Fepreay & 5 Naemed Aeindfimi

Vfathematics Svillobus 2016 Paper 2



Anglo-Chinese Schobl (Barker Road)]

8. (a) 40 students from class Y were weighed and the results, recorded 1o the
nearest kilogram were as follows

Weight Frequency
(x Kilograms)

Sy <38 3

S8<x <62 P !
62 <x < bb 9

66<x<70 if _ "

T0<x<74 14 '

Td<x<T8 5

(1) Show that the values of p and g are 3 and 6 respectively given
that the mean is 68 kg [3]

(i1) Find the standard deviation of the weights of the students in
the class. [2]

(iii)  Given that the mean and standard deviation of another class £
i5 60 ke and 7 kg respectively, comment on the distribution of

the weights of the students in both classes (2]

(b)  Toachieve 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 1deal weight but the

other did not (2]

{i1) Calculate the probability that if three students in class Y are
chosen at random, at least one student achieved the ideal

weight [2]

FPrelimmary Examination 2015 7 Secondary 4 Express & 5 Normal Academic
Vathrmativs Sydlabus 4016 Paper 2



Anglo-Chinese School {Barker Road)

. . |
9. In the diagram, OA =12a and OB=9b. Itis given that O = —DEB and

(0 = ;“.—’4.
B
f
b
D E
>
0 C 12a A

(a) Express, as simply as possible, in terms of a and b,
(i) BC, [1]
(i) DA 1]

area (NE - . —
(b) Given that M=—1—. find the position vector ol L in
arcaof AODA 4

terms of a and b. i2]
(c) Calculate the numerical value of f—: [2]
{dy Show that the areas of AOCE and AODE are equal [3]
(@ Ty XmAABDE 2]

area of ABOC

Prlimiinery) Fyaminageion M3 & Secondary 4 Fxpress & 5 Normol Avademiy
Mathematics Svilabus 3016 Paper 2



Anglo-Chinese School (Barker Raad)

10.
T
N
i
2
i
?‘.é
€
N
ok
P o T —
lﬁﬂﬂ 150 m
O, ', Wand R are points on a honzontal plane. A vertical memonal lower,
(T, 15 due north of P. The angle of elevation of a man at P’ to the op of
the tower is 15. He walks a distance of 200 metres 1o point W, Given that
the bearning of Wirom Fis 040 and the beanng of @ from W is 280,
calculate
(0} LPWO, 12]
by OF, [2]
(e1  the height of the tower OT, (2]
_ (‘J ;
(d)  using the answer from part (a7, the angle of depression of
Wirom T 131
From W, the man walks 150 metres to a point R on a bearing of @ on the
honzontal plane, At R, the angle of elevation of the man 10 the op of the
ower1s 10 .
Calculate
(e) angle OWR, 3]
(r the bearing of # on the honzontal plane. (1]
'}
FPreliminary Examination 2015 0 Seeondary 4 Fxpress & 5 Normal Academic
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Anglo-Chinese School (Berker Road)

11.
—
A E
A
{a) In the diagram, ABC 1s a tangent 1o the circle centre O. Given that
LBFE =55, LFED=T0 and £GOB =72, calculate
(i LB, 1]
(ii) LGDEB, 1]
(iii) £ ED(, [1]
fiv) ZGHB, 12]
(v) the sum ol mtenor angles of the pentagon BOEFG. 2]
(1) In the diagram, AR 1s the diameter of the circle with centre €2,
AT is the tangent to the circle and T8 cuts the circle at €
B
_ T
s \?\\
/ o+ C
b ¥
\ / \
i %
-~ B
A r

(il Prove that AABT s simular to ACAT . 3]
(i} Given that BC = 18 cm and AT = 12 cm, calculate the

length of CT. 13]

END OF PAPER 2
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Answer Prelims 2015 Secd 5 Paper 2

1. {a)(1) A1.JE={LZ.3.4.5.?,9.I1,I3.!4}

(i) nlANB)=5

(b)

é\\

¥ 2 (a)

R | 4 "I'
gin—=—ro

B O
0OC =8cm
OD=8 -4 = /a8
OA = OR =12cm
AD=12-J48 = 50718

Arc AR = ril =12 x% =27

Ton 2n
376 3

Angle BCD= = 2 B
m:&u=4~.-=_;’=_;'_’.

Per of the shaded region = = E?— +272+50718=197cm

(by  Arca of scctor OAB =%1’8 +4]:[%]=lh'

Area of Triangle OCD = %(\-“"’-ﬁ)l:-i] =248

2
tBCD =242 28
2 6 3
1, o2 2n) 16
Area of sector BCD = —(4) | — |=—7
rea of sector 2{)[3] 3

. : 16 .
Area of shaded region =121 - 2@-?;: =709 ¢

[(B1]

[B2]

[B2]

[M1]

[M1]

[A1]

[M1]

[M1]

|Al]



7 16

(a)| 33 21
19 22
[ 47 27
(h)| 68 40
47 42

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

m}(i 2 z)
27 1
ua](i 2 2 33 il -[131 102)

119 22

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

(@) (i) RP =6 +18 =18.973665
e= |9 Ocmi

U ——
PU={4 8 +6° =7 6GRIT

PT =J18% + 76837 =19.6cm

OR

PT =J18.97366° +4.87 =19 .6cm

48
189737
LRPT=142

(i) an £ RPT =

(by PU=OT (Prop of Rect), UR = TS5 (Diagonals of Rect).
PR = OS (Diagonals of Rect)

[B1]

[B1]

[B1]

[BI]

[B1]

[B1]

[M1]

[A1]

(M1]

(A1)

[B2,1]

Theretore by (S88), tniangles PRU and Q8T are congruent. (proven)

(c) Vol of device = %x 48xbx18=2592cm’

ul

Vol of 10 devices = 259 2= 10 = 2592cm

]

(M1}
[AT]



(@)

(b)

ic)

()

(b)

IH-I'
w:_d-—

f4u
u':l:li-Hf}-u— §

H{ w =1 } M

=

waelorw=-=|

x+ 14-3x

Wk - =V
or

1 =W W — |H

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

(x+1)(2x+3)=(14-3x) -0
(2x-3){2v+3)

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

25  +81y-11=0

1=

2(2)

=]108or -508

21 ] ., -_,EM'F

LA 46=5x4+9
1x+]}{x-3}-ﬂ

Lxe=050r 3

720

Av Spﬂ:d = T

5
60 =120
T

T=12ls

Time..l. wh E};

360

Timﬂnmh =Fm

[M1]

[A1]
|BT]

M1]

B1]

[Al]

[M1]

[Al]

[Mi]

[A1]

[B1]

[B1]



fc)
E_‘_ 360
ko k+15
360{k+15)+ 360k =12k (k+15)

-3

360K + 5400 4 360k = 1 247 + 180k
0 =12k" = 540k - 5400
k' =45k =450 = 0 (shown)
()
k¥ 45k =350 = 0
_[45)= 2025 - 4{1)(-450)
2(1)
==-842 or 334

3+ p+g =40
Gty

21324 60p + 68¢ = 40 x 68

15p+lTg=1471--ee—erem e ={(2)
(=17 17p+17g=153~— === (3)
(3}-(2)2p=6

p=3

if = 6 (shown)

(ii) ¥ =068

W 4
std dev = \('Eﬁf ~(68)°

14

=r

7 3kg
(i)
Mean of Class Y > Mean of Class Z
S Wrof Class Y = Wi of Class Z
Sid Dev of Class Y < Std Dev of Class 2
- Spread of Class Y < Spread of Class Z

(b)(i) P(ideal weight) = %i%]%%(%]

q
P{ideal weight) = d
> 60
(i) P{at least | student ach ideal wi] =1 -(E}(E][E]
40 /N 39 /W38
469
520

[M1]

(M1

[MI1]

[All

IMI1]

[AT]

[M1]

[A1]

(M1}

(AT



(1) (j) BC=0C-0B=4a-9b

(i) DA = OA (1) =12a- 3b

() smce
Area of AODE — |

Area of iﬂﬁﬁ - E
DE l

DA 4

DE =+(12a-3b}=3a=2b
4 4

OF =3a—ih+3h= 3H+Eh
4 Fl

— i
ﬂE-3a+3h-9hu3(a-th
3 3

© = e e 9 9
FC=0C-0FE=4a-3a-—b=a--b
4 1
BE 3
EC 1
] EC =
(@ Awaof AOEC asmeai A |
Areaof AOEB 1 g0, 3
: OO0 =,
Areaof AODE ™71
Area of AOEB E!UBK}I 3
|
Aren of ADEC
si————— =- llence, they are equal.
Area of AODE |
(&) ~Area of ABDE a Area of ABDE

© Areaof ABOC  Area of ABDE+AODE+AOCE

2 |

“2+1+1 4

[B1]

[BI]

[M1]

[Al]

[M1]

[Al]

(M1]

IN1]

[AT]

[M1]

[Al]

21



11}

1.

()

(b)

(¢)

(d)

(€)

(n

{n)

LPWO =280 180 -40 (al £5)
= ()

OF 200

sin6bl  sin &0
OF =175.R77

=176 cm

tanl5=

175877
SO =47.1261=471m
OW? =175 877 + 2007 = 2(175 877 ){ 200 ) cos 40
=130.5407

47.1261
anZOWT = ———

130.5407
£ of depression = 198494

=198

an 2 OWT = 47.1261

=2.67265
130.5407" +150° = 267 265°
2(130.5407)(150)
LOWR=144518=1445

cosd OWR =

LOWN =180 =100
=80

#=144318-80
=064.5

80 =72

F A

(i) £ OB = =54 {£ sum of 150c A)

9 ’ -
(i) LGDE = ?—2“ =36 (£ diclr=24L5atar)

(iili) £GFB =36 (£ in same seg)
LFEDG =180 -36-55=R9 (opps cvclic quad)

(iv) LFHD=360-70-55-89 = 146 (£ sum of Quad)
LGHB = £FHD =146 vert opp £5)
(V}sum of int £s of BDEFG=(5-2)180
=540

{1

[M1]
[A1]

[M1]

[AT]

[M1]
[Al]

[M1]
[MT]

[Al]

[M1]

[M1]

[Al]

[B1]

[B1]

[B1]

[11]

[M1]
[A1]
[M1]
(A1



(b) (i) £BAT =90 (tan L rad ) [MI1]
LBCA =90 (£ in semicircle) [M1]
LACT =90 (adjss on a 51 line)
LBAT = LACT =90
LATH = LCTA(common ) IM1]
S AABT s similar to ACAT

cr_ar
AT BT
MI
(i) cr_ 1 [MI]
12 18+CT
CT*+18CT-144=0
. [MI1]
(€T +24)(CT-6)=0
CT=-24 (NA)or6bem [Al]
22
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Mathencatical Formulae

Compound Interest

Total ameunt = P l+—:—-
100

. {
Mensuration
Curved surface arca of a cone =

Surface area of a sphere = 4’

Volume of a cone = %H.r h
4.y
Volume of a sphere = i-ur

|
Aren of triangle A8C = E-aba':n C
Arc length= +8, where 0 is in radians

1 . :
Seclor area = Er‘{-l, where 8 is in radians

Triponamerry
] b c
sind  sin#  sinC
a’ =b? 4 ¢! = 2becosd
Statistics
Mean = E"E
7
1 H
) X
Standard deviation = J}‘ﬁ _(_f{
¥ \¥
ANDSS 4E5N Prelim 2015 Math {401&01}
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Far

Trapminer’s |

Live

1

3

Answer ALL questions.

Consider the following numbers:

1P % 3;?'- 3.1, 333, V10

L

{a) Wrile the above numbers in order of size, smaller first.
(b) Siate which of the above numbers are irrational.

Answer  (a)

1]

(b)

{a) Evaluate ,‘]-:-ET;E—J , giving your answer correct (o 3 significant figures.
4

(b} Al room temperature, an oxygen atom in the air travels 500 metres per second.
Find the time taken, in minutes, for an oxygen atom fo travel 750 megametres

in room lemperature. Give your answer in standard form.

Answer () (1]
E (b) min  [I]
ANDES 4ESN Prelim 2015 Math (4016/01) [Turn over
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4

The weekly sales of three brands of bread 4, B and C are shown in the following 1able
Bread A 8 C
| Sales (in number of loaves) 600 ann 100 |
Brady draws three geometrically similor cubes, labelled 4, 8 and C (as shown below)
to represent the above information on the weekly sales of the three brands A, 8 and ©
respectively. Explain why this representation is misleading
| J
A B C
Answer o
m
(Given a sequence
g % S 9,
2" 4 8 16
{a) Write down the next term tn the sequence,
()  One of the lerms in the sequence is -3
¥
Write down, in terms of y only, the term that is immediately before e
W
: . .. 201 .
{c) Without finding further terms, explain if 550 15 2 term in the sequence.
Answer (a) ("
(b) !
{c) (1] |
ANDSS 4ESMN Prelim 2015 Math (4016/01) [Tun over
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5

'!F:-:l.r". -L-S'L:.‘;'lla.\ [a] SDi‘r‘E {x‘_z}l =T, lca\.-ing }nu.ur =ﬂ5‘,_ﬁ£!f5} 'ECII'I%CT. o 4 Signiﬁﬂanl ﬂgurl:ﬂ; ..'. " 'GL"EEE::I:I
- (b)  Given that 3= _4- ¢, find the value(s) of m. [se

Answer (a) X= (2]
(b)y m= (2]
6 (a) A piece of string can be cut into exact number of |5-cm pieces.
Find the least number of 12-cm pieces that the original piece of string could be

cut into,

(b) Salve the inequalities %-I Is2x=-5<5(x+1)-22.

Answer  (n) [1}

e
o
(h) {31

ANDSS 4ESHN Prelim 2015 Math {4016/01) [Turn over
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G

(a)..s A polygondias n sides. Two of its exterior angles are 70° and 80°, and
* the:remaining exterior angles are each 14°. Find the value of n.

(b) A contractor is looking at two different type of tiles, £ and A,

Each tile of type P is in the shape of @ regular pentagon winle that of type /15
a repular 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.

Answer (a) n=

(b)

(2]

(2]

Anarea 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 arca 16 em’.

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

Answer (a) o m* (1)

() ) 121

ANDGE 4ES

: 4ESN Prelim 2015 Math (4016/01)
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w For
inery) 9 (a) Giventhat I=1= -'—r-;.makexthc subject. f-“';:*:-‘”
nr y
2 i R
5 - as a single fraction in its simplest form.
(L)  Expres dm’ =1 1+2m & 2
{
Answer  (a) (2]
Ve (h) 2]
ANDSS 4ESN Prelim 2015 Math (4018/01) 36 [Turn over



ry

B

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

Number of cups 0 1 2 3 4
| Number of drivers 1 R 7 3 l
(2] Find
(i} the mode,

(ii)  the median.

(b) A driver who consumes x cups of coffes daily is later excluded from the survey.
1f the mode and the median remain unchanged, find the possible vatue(s) of x.

Answer (2} (i) 1]

(i) [

(b) (2}

11 (n) If Mathan sells his branded waich for £7500, he will lose 30%,
Find the amount he must sell his watch in vrder for him 1o make a profit of 40%

(M) Nathan borrowed 512 000 from a money-lender who charged a compound
interest of R% per month,

After z-;; years, Nathan found that he owed a total of $15 000,

Calculate the value of R,

Answer (a) 8 (4]

3 : (hy R= (2]

For
Ergrrner)
Uae

ANDSE 4ESH Prelim 2015 Math (401&/01) [Turn over
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12.;. (a)  Given that E= [all points o a pInnﬂ,
L= {all points on & given straight line},
end  C = {all points on the circumference of a given circle),
Write down the possible value(s) of n(LNC).

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

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

3 P Q

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

Answer () (1]
(h) (1
(c) In the dicgram above. 2]
13 Solve the equations
(a) Sx=10x
M (I -D=0
~ Answer (a) X= (2]
™
 r= [2]

Far
Eranilnes’

Lise

ANDSS 4ESN Prelim 2015 Math (4016/01) 21 [Tum over
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For
Exampners

14 GivnnlhatPu(J | -I)EndL-r 4 1. Lise
3

(a)  Calculate LP.
b Misa a= b matrix which has elements that are either | or 0 such thal
3
ML=| 4
2

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

Answer  (a) (]
M o= ;o= 2}
(ii) (1)

AMDSES 4ESN Prelim 2015 Math (4016/01) [Turmever
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15  The point (0, 1) is marked on each axes in the answer space. Eni o
; On these axes, skeich the graphs of T
(a) 2Ax+p)=l
1
()  y=—+l
X
(€) y=27
Anzwer (3]
(a) 4
£
(0, 1)
.
(b} b
(0, 1)
— . X
(cl b d
t (0, 1)
» X
::'!;_ .:i_ 1 Bl -
. 3 ‘ T3
ANDES 4ESN Prelim 2015 Math (4016/01) [Tum over
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12

Given A4, B, C and D are paints on the circumference of the circle such that

LBDC = 38", LABD =28° and £LBCD -90°.

Chords AC and BD intersect at E.

Using appropriate geometrical reasons,

(1) find £LACD,

(1) explain where the centre of the circle 15,

(c) determine, without further calculation,
if EC islonger than £D.

Far
Exveninmde:
Uar

Answer (8) LACD = {Reason: __

(b)

(<)

[1]

17

A mark, Mon achff s p m below the sea level at high ude
At low tide, Mis above sea level and the sea level 1s g m lower than al high ude.

(a) Given that p and ¢ are positive integers, find, in terms of p und g, the distance

of M above sea level at low tide,

(b If p=13 and g = 2.8, calculate how far M is above or below sea level when

the sea level iz exactly halfway between high tide and low tide

Answer  (2) m [1]
(b) (1
ANDSS 4ESN Prelim 2015 Math (4016/01) [Tum over
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Lire

13

- —= . T e '.I".;'an-E_'l:.
18  Inthe disgram, OA =2 and OB = b. ; Femert
-
{a)  Mark and label clearly in the diegram, the point P such that OP =2a~b.
(b}  Determine the value of X such that O0=)a+b.
E —_—
© If n-[ : ],ﬁnd |40].
Anmwer  (a)
B
N
b 4
Q ~a
(8]
Answer (a) In the diagram above. (1]
m A= [
S
() (1]
ANDSS 4ESN Prelimn 2015 Math (4016/01) J‘I [Tum over
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(b)

14

vAmanabideciding which of the following options will give him mare water

4

flowing into his Qowerbed:

Erome 217
Two hoses with diameter
of 5 ¢m each.

.. hose
of 8 cm

The man chooses option £ and his reasoning is that the twe hoses have o bigger
combined diameter of 54 5=10>8 . Is he right? Explain.

(i) Sketch the graph of 3 = 9-(2-x)" on the axes provided, indicating
clearly its turning point and the intercepts on the axes.

(i) ~ The graph of y=9-(2-2x)" is reflected in the y-axis.
Write down the coordinates of the wming point of the new graph.

Answer  (a)

) {7
(k) (i)
VoA
0 \
[2)
(if) (1]

ANDES 4ESN Prelim 2015 Math (4016/01) [Turm over
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should be multiplied.

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

x | 05 2

¥ | 0.5

Faorm an equation relating xand y.

20 (a) A researcher claims that the weight loss, #, of a mice inen expenment 15
directly propartional 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

Answer (a) 12]
(b) (2]
l
ANDSS 4ESN Frelim 2015 Math (4016/01) 3D [Tumn over
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) Fs.;' it 29 Intnangle ABC, AE=4 em, BE=6 cm, AD=5 cmand CD=3 em,
omiRgr s -
Lire G
/\
D \
\
\'L
\
/ \
A 4 E 6 L
(a) Mame a pair of similar triangles and show that they are similar,
M)  Given that area of ACDE is x cm’, find the area of ABCE in terms of x.
(c) A point is selected at random from inside A4B8C.
Find the probability that the point lies inside A4DE.
Answer (a)
(3]
(b) em’ [3]
214 {‘t] “]
ANDSS 4ESN Prelim 2015 Math [4018/01} [Turn over
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the square ABCD of side 20 cm.
{(b)  Find LQPS in radians.

the area of square ABCD.

&

17

(s)  State the exact value of cosZOPB.

(c) Express the shaded region as a percentage of

Answer (2}
(b)
(€)

A

-22:  In the figure, P is 2 mid-point of AB. Sector’PORS, with centre P, 15 inscribed in

[1]

(2]

[3]

AMDSS 4ESN Prellm 2015

Malh {4016/01)
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ANDERSON SECONDARY SCHOOL
2015 Preliminary Examination
Secaondary Four Express / Five Normal
MATHEMATICS PAPER 1 (4016/01)

Answer Key

10

11

12

13

(2)

(W)

(a)
(b)

i ®
.31, x 2. {0, 333

, JIE
0.0923
2.5x10"

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

()

(L)

(c)
(=)
(b)
(n)
(b)
(a)

(a)
(b)

(a)

(b)
(=) ()
(if)

(a)
(b)
(a)

(b)
(c)

(b)

3

32

y+2
Y

denominator is not 2"
3,210 or 0,7898

1

5

x=d

17

Interior £ of tile 2= 108°
Interior £ of tile H=120°
Since 360 is divisible by 120
but not by 108, use type A that
fit together withoul gaps.

25n

1:125
- ¥ (=1
5="fun

{(2m+D(2m-1)
l

2

0

15000

0,800

0,1 or2

Any odd multiple of -;E

14 (a)

(b) (1)
(i)

15 (a)

(1)

(€}

16 (a)

(c)

17 (n)

(b)
18 (a)

(b)
(c)
19 (a)

65 2 =4
12 4 -8
9 3 -6
g=3, b=3 f
I
g 1 0
1 0 0

i
L}
r

\

i,._.:=!

28°, angles in same segment
Since LBCD=90"(rt. £ 1in
semicircle), DB is a diameter.
Centre is midpoint of DA,
Since /EDC> LECD = 28°,
EC is longer than ED.

q=F

0.1 m above sea level

| | I
mi

1 I
T i
L ._.'
AT NN

N
nad | “11

-3

0.0

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




ot
s .‘
4/ ! \s i
z 1
|I
(i) (-2,9)
20 (a) ER
1
T
2 {SJ ig-iﬁ_-i {Efu\En}
AB AC 2

LDAE = £ BAC (common)
AABC is similar to AADE (SAS)
(b} 4x

(e) E’
22 (a) al
2

M) =

3

fc) 4,34%
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33
Satier; Mdm Weng Lal Fong
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Mathematical Fermulae

Compeund Interest

100

Total amount = F(l - —r-)

Mensuration

Curved surface arca of a cone = murf

Surface area of a sphere = 4nr”

1
Volume of a cone = Enr’h
4 1
Volume of a sphere = Enr

Area of tnangle ABC= —;ab sin C

Arc length = r8, where 8 is in radians

| . :
Sector area = Er’E, where 8 is in radians

Trigonometry

a b c
sind sinB sinC

a’ =b%+e’ =2bccos A

Statistics
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Answer all the questions,

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

(1) Another line, parallel to the y-exis and passing through the pomnt
(%, 2), meets the line segment A8 at the point .
Calculate the coordinates of D. 2

(ii)  The line segment AB underpoes a clockwise rotation R about
the point4 such that &', the image of B, lies on the negative y-axis.
Find the coordinates of 8. (2

(iii)  Hence, find the equation of the image of the line 45 under
rotation R, (H

(b)  The diagram shows a road junction at O with PR perpendicular to 0Q and

: OP = 40 km. A cyclist X starting from P travels towards R al & constant
speed of 20 km/h. At the same time, another cyclist ¥ starting from O
travels towards ( al a constant speed of 15 kmv/h,

o
20 kmth I 15 km/h

R m— 4

P 40 km (#) R
)] Find the distance between the cyclists | hour after the start. "
{(ii)  Given thal after 1 hours, the cyplists are 60 km apart, show that !

257 =641 -80m 0, (3]
(ili)  Solve 25* =64r-80 =0 and hence find the distance cyclisl X is

from @ when the cyclists are 60 km apart, [3]

3k
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2 (a) Michelle wants to buy a car which costs 5130 000,
She decides to make a 20% down payment and take 2 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 berrowed)
based on a simple interest rate of 3.3% per annum offered by Ah Long
Finance Company.

Term of loan (in years) 3 3 7 10

Monthly repayment

(for every $1000 bormrowed) $3053 | 51942 Sm [ 510.08

() Find the value of m. . 2]

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

{(b)  Math Powerhouse supplies electricity to households and each household has 1o
pay a fixed charge of $12 and a further charge of 12 cents for each unit of
electricity used in a month.

(i) Write down a formula conneeting the (otal cost, © dollars, and
the number of units, n, of electricity used. (1]

{ii) Caleulate the number of units used when the total cost was §31.92. [1]

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

Suggest to the Wong household which method of payment 1s
a better choice, [3]

ANDSS 4ESN Prelim 2015 Malh (4016/02} [Turn over
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A B
A
&)
!
D™ p C

In the diagram, ABCD is a rectangle. Points P, @, R and § lie on 4B, BC, CD and DA
such that AP = B0 =CR= DS

(8}  Showing all your reasons clearly, prove that

(H  AS=CO, [2]

(i)  trnangle APS is congruent to trangle CRQ. (3]

(by  Write down two reasons to prove that POKS is a parallelogram. (21
< 38
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4 The diagram below shows the distance-time graph of an object A for the first
25 seconds of its motion along a straight path, The object increases its speed
uniformly from 3 m/s for the first 10 seconds of the joumey.

Distance (d metres)

A

210 1

gu B P PP

Kl
El
il

g 1

(a)
(b)
(e)
(d)

-
¥

10 18 25
Time (t seconds)
Find the average speed of object A for the first 25 seconds of its journey.  [1]
Find the speed of object 4 when (=15, (1]
Find the acceleration of object 4 when 10<r<18. [
On a sheet of graph paper, draw the speed-time graph of object A for the

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

Another ebject 8 also starts its motion together with object 4 along the same
straight path. The speed of object B, v m/s, is given by v=1.

(e)

(n
(g)

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

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

Without any calculation, use your graphs to explain which object travels
a greater distance during the first 15 seconds. [1]

4
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5 Answer the whole of this question on a sheet of graph paper.

Anderson Printing Company makes of a profit of v thousand dollars from the printing

10

of x thousand T-shirts where yeB-x—-——0m!.

x4+

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

x 0 0.5 1 2 3 4 5 f 7
Y -2 | 0.83 2 267 | 25 2 133 | 057 | -0.25
(a)  Explain what does the value of -2 for y signifies. ' i
(b)  Using a scale of 2 em 1o represent | unit on the x-axis and 2 cm lo represent
0.5 unit on the y-axis, draw the graph of y = E—x-ﬂ for0=x=7. 3]
x+
(e}  Using your graph, {ind
(i)  the solution(s) of the equalion E-x-l—crl-'}. (1]
X+
(ii)  the number of T-shirts the company should print in order to obtain
the maximum profit. [1]
(dy Explain the significance of the solution(s) in ()(i). 1)
() By drawing a suitable straight line, find the number of T-shirts the company
would be printing when the profil per shirt is $1. {2
(n ()] 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 whalt the value of =0.5 in part (i) represents. (1
36
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4 In the diagram, OAB is a triangle. C isa point on AB such that AC:CA=1:1.
The side OB is produced lo the point D such that OB BD =32

D

It is given that OA=2a and Ol = b,

(a)  Express, as simply as possible, in terms of a and/or b,
(i A48, (1
(i) AC, iy
(i) oOC, 113
(ivi OD. [
(hY  Showthat CD = b-%a 2]
(¢)  Itisgiven that E is a point on O4 such that OF = %n_
Express, as simply as possible, in terms of a and b, the vector ED, i1
(d) With reasons clearly provided, show that D, C and E are collinear. (2]
(e) Giventhat |a|=8, |b|=6 and £B0A= 60", calculate
@ |48}, (2)
{(ii)  the area of triangle A8E. 12]
AMOSS 4ESN Prelim 2015 Mialh (4018/02) [T ovet



7 Three points @, 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 A, a point 800 m directly above [.
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 8 are 457 and 30°

respectively. N
P
AV
E Ty B g
i L]
] ]
: 1 B00m
! '
C
(@]
Calculate
(a)  the distance OD and OC, (2]
(b)  the bearing of C from O, [2]
(c)  the distance 48 travelled by the plane, giving your answer to the nearest
metre, (2]
(4)  the speed of the plane, giving your answer to the nearest km/h. {2]
A 31
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8 Mr Eu is planning to make a pet feeding bowl lor 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 right circular cone of radius » cm is firs!
removed from the eriginal cone to form 2 frustum of height A cm as shown
in Diagram 11,

A hemispheneal depression of r em is then removed from the frustum to make
a solid wooden feeding bowl as shown in Diagram il

fhem
Diagram [ Diagram [l Diagram 111
(a)  Find the volume of the original weoden cone.
Leave your answer in terms of m. (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 hemisphernical portion removed 2]

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

(e)  After using the feeding bow! for a week, Mr Eu thinks that the hemispherical
volume created to fill the dog feeds is insufficient for his greedy lemier.
He says, "l should have created a hemispherical depression of radius |8 cm.”
Explain to Mr Eu, with mathematical evidence, why his hypothetical
feeding bowl cannot be created. 2]
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9 Twao 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
the two bus companies.

| Small
Day | | Medium
Big
Small
Day2 | Medium
Big
Small
Day 3 | Medium I3 14
Big 9 5

No. of bus trips

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

B 15 10 15 6 &
the matrices P=| 20 30 |, Q=| 20 35 |and R=| 13 4 | respectively.
f 5 12 6 9 3

(a) Evaluate A --%{P +0Q+R) and describe what is represented by the elemanis

of A. (2]

() Let ﬂ-(l | 1}.

(i} Explain which matriz, JAB or 3BA | exists. n

(i)  Describe what the elements of the matrix that exists in (b)(i)
represent. [1]

{¢)  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]
(ify  Let the matrix in (d)(i) be M.
Explain what the matnix l"r’l{ -i] represents. (1}
I
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1d The cumulative distribution of scores gained by a group of §0 candidates in
the first round of aptilude test for admission lo ANDE School is shown below

Curnulative distnbution of scores of 80 candidates

HNo, of candidates

L1

T

50

an

3o

i

{a)

(1)

(el

(d)

-

1% 025 W 3 4p  4s o B T 6% 0 [ | . it

Scores

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

(ii) the interquartile range. (1)

11 20% of the candidates qualified for the direct admission, use your graph
to estimate the qualifying score for direct admission to ANDE School. M

Candidales who scored at least 35 proceeded (o the second round of test.
Find the probability that a candidate, selected at random, failéd to proceed to
the second round of lest 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, il any, should be made 1o the above cumulative
frequency graph to reflect the correct informaton, (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
piot below.

Results of the 80 candidates in the aptitude test

—— |

i i I 1 §
- i ¥ ¥ ! ¥ .

9 35 43 50 75
Scores
l
(i)  Write down the median and the range of this distribution. (2]

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

(iil)  Mr Loh compared the scores of the second group of candidales
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
r~
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Answer Key

1

{u) (i)
(i)
(1if)

(b) (i)
{ii1)

(a) (i)
(i)

(L) (1)
(i)
{ii)

(b}
()

(d). (e)

N
(g
{a)

b)

() (1)
(i)

)
3
(0,-2)

yﬂix-l
4

25 km

(=348, 296 km

= 14.65

£34278.40

C=12+0.12n

f=166

If uses 240 units each month,
either payment; if uses more
than 240 units, use fixed charge
payment, else use no fixed
charge paymenl

Same speed

Object 4

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

. 2 i

NS S

x=03 or x=6.7
2150 T-shins

5 (d)

(¢)
M (i
(ii)

6 (a) (i)
(ii)

(iii)
(iv)

()

(€) i)
(ii)
7 (a)
(b)

()
(d)

fc)
(d)
(e)

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

x=315

The rate of decrease of profu
per T-shirt printed.

bh-a

Z(b-3)

%{n+2h}

2
3

5 I
Z(h=-—
3{ 'Jn}

5%

-

9.24 units’

OD =800 m; OC =800v3 m
054.7°
1131 m
136 kan/h
31250n
cm
3 §
7070 em’

6190 cm’

No. If the hemispherical
depression is of radius 18 cm,
the height of the cone 1o be
removed would be 36 cm.
Then the height of the frustum
would be only 14 cm, which is
insufficient 10 accommodale a
hemispherical depression of
18 em,

Lo




9 {(a)

(b)

(€)

(d) (i)

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

(h)

(c)

(4)
(© @)
(if)

(ii)

Sacd
L |

( \
s 122
3
1
172 26l
3
9 sk
3

L] ¥

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

IBA exists since the dimension of matrix Bis 1%3 and the thatolf A s 3=2 .

[11 25 su] zsn ;:u [‘]
6 5 J\1

g 15
(11 25 su) 2 130 [1; zﬂs]
6 S

The amount bus company SNRT collects more than SAS does on Day |.
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
1 sgree 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.
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Mathematical Formulae
Compound Interest

Total amount = {1 + 2 )y
100

Mensuration

Curved surface area of a cone = o

Surface area of a sphere = 4’

|
Volumeofacone= —m b

Volume of a sphere = 3

Area of tnangle ABC = l absinC

“

Arc length = r@, where @ s in radians

Sector area = ;'r'ri'. where @ 15 10 radians

=

Trigaonometry
a b ¢
sinAd  smB s
a =K +c" - 2bccos A
Stansncs
-
2
Mean = L
r

¥
]

f ',‘ -
Standard Deviation = f_f-_.f" B (

|y

04



Answer all the guestions.

Far
£ anmunr
Lliy

I Write the following in order of size, smallest first
8
Ml i
V27 30
]
ANSWER o isysrivensii goosnscassspesniny I .
smallest largest
0.123°
2 (a) Calculate —.
V52-37
Write down the first five digits of your answer.
Answer fa) ... a1l
(b)  Write vour answer 1o part (a) correct to 2 sigmficant hgures.,
ANSWEF D) i v v vvsvisnsesnimianains [1]
3 Giventhat 16" »0.5=2"""_ find the value of &.
Answer K= ovoeiiiiiircniiirnananns [2]
e
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Foo 4 InAABC. AB =5 emand ZCAB =907 4C s produced to D.

AMPINEF ¢

¢ B

o ¢ A
3
Given that sin ZRBCH = q ;

(a) show that #C = El C1T1,

Answer fu)

(]
(b) calculate the exact length of AC,
Answer (b) ... cm | 1]
(¢) calculate cos/2BCD, giving yvour answer as a frachion.
Answerfc) i (1)

5 The length of cach edge of a cube 15 increased by 30%.

Calculate the percentage increase in i1s volume.

AHEWEY: Jisonanivavisersivaavee 78 | 2]




{a) The hine graph below shows the profits that a company has made over a few vears. "3

Ll

—TProfits {in
thowsands)

2005 20016 2007 2008 2015
Year

Fxplain one way in which the graph is misleading.
Answer

(b) O the axes below, sketch the graph of v=3(2")

¥
'
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T Loch Ness s a large, deep, freshwater lake in the Scottish Highlands, Foe
e (#)  hs deepest point 15 230 000 cm. Express 230 000 in standard form v
Arswer{a) sosinannn s e [1]

(h)  Loch Ness has a volume of 7.8 km”. Convert 7.5 km” to cm®. eapressing vour answer in
stamdard form.,

Answer (b)) - ............ Jiveveses TRV [1]

(¢)  Brenda Sherratt was the first person to swim 36.2 km along the length of 1och Ness at an
average speed of 1.15 krvh m July 1966, Caleulate the number of hours and minutes she
1ok, comrect to the nearest minute.

Answer (¢) ... hours ...... minutes [1]
8  The volume. Vem®, of an object is directly proportional to the cube of 1ts diameter. d cm,
Given that V=325 when d = 5,
(a)  1ind a tormula connecting Vand d,
Answer fa) ciinnniamnna: {2

(b)  calculate the diameter of the object when 1t has a volume of 89 cm’.

Answer (h) (Enrsssneisene cm | 1]
(c) write down a possible shape of the object, giving a reason for vour answer.

AREwere) e e e iy R A iy e




mensr v

U The diagram shows a sketch of a strmght line passing through the pomts 4 (2. =5). B on the il
v-ax1s and C on the x-axis. '

.‘I
4
\\ i
(:\\ i) X
-2"e B
A(2,-3)
(a)  Find the equation of the line.
AR O} cioisesanmismmnssssanetyes 12)
(b)  Find the coordinates of C.
Answer (B).C (ool y =) 1]

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

P‘l 111’ "-_?* 45|'| e

(a)  Wnte down 2 possible values of .

Answer fa)g= ...... = OF cmeiiia[1)
(b) Wnte down the ratio Lo
r
Answer (B) ...onevennns R | §
(¢) Explain why 386 1s not a term an this sequence, e
ABSWEF [E) cicecaimnimiaavmn rinpinnass
[
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Fu 11 The marks obtained by a class of students in atest are represented by the Fu
Wmigry » !'l

Lise box-and-whisker plot below.

4
H B

i 5 T2 i 1 T 1% i

Marks {

(n) Find the interquartile range of the marks.

Answerfa) ...l 1]

(b) Their marks were arranged i ascending order.
Only 1 student scored 13 marks, and this student was the 1
Calculate the number of students n the class.

S student in the arranged list.

Answer (h) .. siasiescais [

12 Alvin wants to change 300 Singapore Dollars (85) to Thai Baht (THB).
[he exchange rate is 551 = 24.95 THB.
For §$$300, the money changer gives Alvin the maximum number of 1000 THB notes that can be
hought and returns Alvin the change in 8%, correct 1o the nearest 10 cents.,

Calculate the amount of THB and S8 that Alvin will receive.

Inswee THE and 5% R - |

LT



v 13 The cash price of a television set 15 31 260

i The hire-purchase scheme requires the buyer 1o pay a deposit of 20% of the cash price plus 18
equal monthly instalments of $59.56.
Calculate the interest rate per annum of the hire-purchase scheme.

Fafy=rey

:ar

AMswer: Sisciminiiciasi o [3]

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

(a)  Calculnte the ratio of the number of students who chose Mathematics 1o the number of
studenms who chose Enghish.

ARSWEY Q) oo iivvimiize tinsimaanneses | 2]

(b) Calculate the smallest possible number of students who were surveved,

ks

Answir th) . [2]

[Turn over



v 15

m
Ivan invested some money 1 a savings account for 2 vears,

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

How much did Ivan invest i the accooum?

Answer §

16

(AR 15 a mangle

a
I71s the pomnt on #4 such thut B = ‘if BA.

OA = 2 and OB =h.

i’

oy
I
—

(a)  Find A0 a0 terms of a and b

R T g 1 U

(b) £ s the pomt on 04 such that 50E=2FEA.
Using vectors, determine iof £D s parallel to OF,

Insiver il

2]




fee 17 L= {positive integers x: 2x < 22
wiwEr 0

Lse A = {factors of 60}
I = |prime numbers |

fa) Draw a Venn diagram to illustrate the mformation,

Answer {a)

(b) List the elements contained in the set 4 ™ B,

Answer (b)

18  Simphiv

l 1

-1 x=1

(a)

AHTREr () i e e

(by 3 v 7" 21207 leaving your answer in positive index

(4

dnsower () ..

Eramine
Lre

[2]

................... 1)

12
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I-x

19 (a) Chnstravels from Town A to Town 8 at a constant speed of » kim'h. Fi
= " 3 . = Iy i
(i)  Converl u km h into mvs, leaving your answer in terms of . Ly

ARSWER (i) vvvivianianiansiniianesara- M5 11]

{ii) Steven sets ofl {rom Town 8 for Town 4 at the same time as Chns at v kimvh. Given
that the distance between the two towns s 250 km. express, m terms of u and v, the
distance from Town 4 where they will meet.

Mmswer (H e s s s e s km |2

(b) I'he diagram shows the speed-time graph for a car journey between two points,

Speed
fm/s)

-

14 16
Time (seconds)

Hlccsizasnes

Calculate the average speed of the journey,

Az (h.... g m.s 2]



re 20 Maost stop signs around the world are in the shapes of regular octagons. Some of these stop signs 2
fhar have dinmeters of 750 mm. e AR = 750 mm, as shown m the figure below, e
f
(a) Calculate the area of the stop sign, leaving your answer in square centimetres,
Answer(a)ivisiionaii em” |2)
(b) Caleulute the length of one side of the stop sign, leaving vour answer in centimetres.
1
Answer (b)... .. RESRRRY > 1) 1) 4
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21 A bag contains 4 balls, numbered 1. 2, 3 and 4.
1'wo balls are taken from the bag at random, one after the other, without replacement,

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

Anzwer fa)

12]
(b) Find, in its simplest form, the probability that
(i)  the product of the two numbers 1s a square number.
Answer (b)(i)............ SRS R
(ii) one number is odd and another number 15 even.
Ansyear (BN <o isaainair i (1]

(iit)y  the sum ol the numbers 1s more than 5.

Answer (O o [1]




15

22 (a) (i) FExpress 394 asa product of its pnme factors,  Fis
o e
59
(ii) Find the smallest positive mteger k such that — is a perfect cube.
Jk
Answerfali) swavinsisisisiaiaa | 1]
{
GIY K= oo ssvemmsismsnnnasaoass 1]

(h) Megan is plaving 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) ......... cubes by .........cubes by.........cubes [ 1]

(¢) Each cube has a volume of 2 em’ Caleulate the maximum number of cubes that

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

Answer (¢) ... .. . -

i’y

[Turn over
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e 23 The diagram shows an equilateral triangle of lengths (4v = x4 1) em. (10v - 3) cm and For
the (12x - 2v) em. e
B
A
1y -3 Cdptxtl
.'IJ{I‘J \\\
. \
{ |
& 12x - 2y c

By solving for x and v, calculate the area of the inangle.

Answer — cem” [ 5)




{a)

()
(c)
(d)

Construct tnangle ABC where BC = 8 cm and 40 = 10 om
AR has already been drawn. [1]

Answer fa), (b, (o) and fd).

Ay

\

!
i
Construct the perpendicular bisector of 48 [1]
Constructor the sector of angle ABC. (1]

Mark clearly a possible point which 1s inside the inangle, equidistant from £C and
A4, and 1s nearey 1o A than B

Label this pom P. (1]

~ End of Paper ~



fee o Answer Key
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Lar ———

8 19
L @ =0T, 4= e
Vo277 30
2 (a) 0.4653 by 047
L) S04
2 4
4 (a)y  Show (h) i (c} e
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 vears
Not all years are shown | Profits could be very law from 2009 10 2014
- Unequal spacing of years Misrepresents the trend B
| Vertical axis does not start from 0 | Rate of gain in profits appear steeper

6 (b) r g
1
I al
T i ”
] x
7 (a 23x10' (h) 7.5% 10" () 31 hours 2% minutes
8 (a) V=026d" (b 7.00 ¢cm

8  (c¢) Hemisphere. Volume of hemisphere when d = Sis 32.7 em’ = 32.5 cm”.

. A
0 (a) v=-——x-2 (b)) (-- .0

o |

1
10 (a) 290r-24 By =
(a) ) {b) 7

10 (c) Thenext few terms in the sequence are 96, 192, 384, 768, hence 386 15 not a term in the

sequence
11 (a) 5.5 () 29
12 7000 THB and S519.40
13 4%
14 f(ay 25:14 (hi )

15 SRO00
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milles I 6

i

17

18

19

20

(b)

19

- X v
@) (x+Dr=1) ] 45"
St 2 250k
(a)(1) 18 (a)(11) >
(a) 3980 e’ (b) 287 em
(a) I |2 3 |4
1 {2, 1) (3. 1) (4. 1)
2 (1,2) (3.2) |(52)
3 (1,3 |(23) (4.3)
4 (1.4) (2. 4) {3.4)
o 2
(b)) (h(in)

(a}(iy 2x3"x11
8.77 cm?

Construction

(a)(1n) 484

— 5
Singe ED = ;‘ (R . ED s parallel to OB,

| 1,4, 6,10/

15.5m/s

6by by 11 (c) 294

gD

For
Fumnring
Ups

[Turn over
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Mathematical Formulue

Compound Interest

. Ko o
Fotal amount = Pil+ —
10

Mensuration

Curved surface area of a cone= o/

Surface area of a sphere = 4’

| -
Volume of a cone = S ar'h
4
Volume of a sphere - . ar

Area of tnangle ABC = j_:fahsin «
Arc length = rf!, where 1s in radians

|
Sector arci = 5 v, whereas m radians

Trigonometry

P b i

sinAd  smf  sint
u =h +¢' = 2hecos A

Kratisties




b

3

Answer all the questions,

(a) Solve the nequality 3x+10< f: (2x+25) . [2]
. 3. 2 -
{b) Giventhat K =—
1§

(i) find R whent=-5ands=73, [1]

(i) express s in terms of Rand 1 [2]
() Stiphfy B2 2]

5p’ +8p-=121]

. v, PHE B

(d) Solve the equation - . [3]
- y=2

In the diagram, BC is parallel o DF, DF = 6 cm, GE = 8 em and & = 4 em.
(a) Prove that tnangles BEG and DEF are similar. (2]
{b) Hence calculate the length of BG. 12]
(c) IfAC=4FC, find the length of BC. 2]
() If the area of 404 1s 20 cm?, find the area of BDFG. 2]

K=



3

fa)

(b)

4

Part of the uiilines bill for the month of July of a household 1s shown below.
Water Services by Public Utilines Board
Usage Rate Amount ($)
Water 47CoM | $ 11700 5.50
Witerbome Fee 4.7 CuM | $0.2803
Water Conservation T'ax 30%
Goods & Services Tay (GST) % J

Water Conservation Tax is imposed as a percentage of the total water consumption to
remnforce 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 houschold, including GST.  [2]
(iii) The value m part (i) 15 12 % of the entire utihities bill. Find the total charges for the
month of July. [2]
A supermarket has three check-out counters manned by Abby, Brnan 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 :
Briun h 3
Chloe I8 8 24
12 10 25 2’
(i) Giventhat P=|20 15 30| and Q=10 |, evaluate PO and explain what the
18 & 24 50
elements in this matnx product represent. 12]

The three cashiers started the day with $150, $100 and $180 in their cash registers
respectively.

(i) Wnte down a (2 > 1) matnix § to represent these amounts, [1]
(iii) Write down another matrix 7 such that a matrix operation involving P. 0. Sand T

will give the 1otal sales of the supermarket for the day. Hence find this smount, 2]
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A factory producing bottled drinks mixes two different juices. Yand Y. by prpang in the

required amounts using taps of two sizes, small and large. and the mixture s stored n a lank

of capacity 2 m

3

The small tap dispenses X at the rate of x m' per minute while the large 1ap dispenses ¥ at the

rate of v'm® per minote.

x ; s (e
I'he tank 15 filled completely in 3 : minutes when the taps are tumed on togethor.

(2)

(h)

(c)

(d)

1
Show that v=—--x. [2]

I

When used slone, the small tap will take 4 minutes longer than the large tap to Dl the
tank. Form an equation in x and show that it reduces 1o 10y —16x+3=0, [3]
Solve the equation 10x" —16x+3 =0, giving your answers correct 10 3 sigmficant
figures. 3]

Caleulite, 1o the nearest minute, the time taken by the large tap to fill the tank. [2]

53
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¥

5 (a) The position vector of point A is t j] and AR = L ;J

L

(i) Find | AB|.

(i) Find the coordmates of &

B . (K
(iii) Given that CD s parallel to 84 and CD :[ - ] find the value of &,

(b) Inthe diagram, PR = 3PY, Xas the miﬁpnint of PZ and 715 the midpoint of QK.
Q_.T{' ~a and PY =bh

(a) FPZ
(b) A/
(¢) OX

0 E area of APQX
(i) Find the value of RIcaD =L 8
area of AFOR

(1]
[2]
2]

(1]
(1]

12]



6 A mushroom shape table lamp consists of a sohd base m the shape of a frustum of height
25 em. and the lampshade is a hemisphencal shell with external radius 15 om. The base of
the frustum 1s a square of side 25 cm.

I'he parts of the lamp and its cross-section are shown below

{
s T " *
05cm rem
25 ¢m
w
25¢cm
(a) (i) Show that y= 9375, L)
(ii) Calculate the volume of the base. [2]

(h) The lampshade is made of glass of thickness 0.5 ¢m. Caleulate the volume of glass used
to make one such lampshade. 3]

(€) If a protective layer is applied on the entire lampshade, find the total area which needs 10

be pamied. 3]




8

(a) Inthe dingram. 4. B, C and [ are peints on the ¢ircumference of the circle centre O
ABE and DCE are strasght lines and 57 is a tangent 10 the circle at 4.
5T is parallel to DE, ZCER = 36° and ZDAR = 837,

§ r
(i) Calculate
(a) angle OARB. (1]
(b) angle ABC, 12]
(c) angle 40D [2]
(ii) Show that ACD 15 an sosceles tnangle. (1]

(b) The dhagram shows a prece of cardboard used 10 make a dmsy for a carmval Hoat, Eight
such pieces are used 1o make one daisv. Each petal is made up of two sectors. ADF and
GEC and six tnangles.

The tadit of the 1o sectors are 20 em, AR = CB = 85 em and ZDRBE = 0.376 radians.

(iy Calculate ZADB. giving vour answer i radians, correet to 2 decimal places, i2)

(ii) Find the area of one sector. [4]




g

P. 0. R and § are four comers of aplot of land gazetted for development mio a
neighbourhood park.
PO =52m. 0S=T75m. RS = 40 mand ZORS = 547

715 due south of @ and the bearmg of § from Q is 1087

Q L

52m

P
(a) Find the distance P°S. 2]
(b) Find the beanng of O from K. [3]
(¢) Calculate the arca ol PORS. [2]

A flag pole is erected at O and the angle of elevation of the top of this flag pele from Fs 13°,
(d) Calculate the height of the flag pole. (2]

85
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10

(a) The lifespan, measured 1o the nearest hour. of a brand of battenes. Power Max. are given

()

in the table below,

| Number of hours 35-34 40 - 44 45 — 49 50 — 54

‘ N_umhﬁr of battenies | 5 10 50 20

(i) Calculate the
(a) mean.

{b) standard devianon,

55-59

i

[
2]

(i) 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) (a) and ¢ 15 smaller than your answer to

(i) (b), decide which brand of batteries vou prefer and explain your choice.
On any day, Alice may go o work bv bus, MR or taxi.

The probabihity that she takes the bus s I% :

3
The probability that she takes the MRT 1s -

(i) Find the probabihty that she poes to work by taxi.

i 2 . o 1}
If she takes the bus. the probabibity that she will be late for work s 3

If she takes the MRT. the probatmlity that she wall be Tate 1s

She will not be Jate 1 she takes a taxi. Find the probability that
(i) Alice will be late for work on any given day.

(iii) Alice will not be late for two of three consecutive days.

2]

[1]

(2]
2]
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L

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

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

was counted at intervals and recorded m the table below.

ll X (vears)

0 | 05 | 15| 2

26 | 264 | n

¥ 320

(a})

(b}

(<)
(d)

(c)

Using a scale of 2 em to represent 1 year on the x —axis and 2 cm to represent S0)
amimals on the v-axis for l[{,O*_’-_w < 600, plot the values given and jon them with a
smooth curve. [3]

LIse your curve to eshmate

(i) the value of n. 1]
(i) 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]

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]

(i) On the same axes, draw the graph of the equation found m (d) (i). [1]
(iii} 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 mstant of ime when the rate of increase of number of
pehicans is equal 1o the rate of increase of the number of penguing, showing clearly how

vou obtin vour answer, 12]

~ ~ End of Paper ~ ~

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

1

Tl

=

o2 . -
(a) <4 (b) (i) ::—:I (ii) g= j%m (c) *i;}_;]

() v=6 or y=-6

ta) £BEG = ZDEF (common angle)
ZGBE = ZFDE (corresponding angles. BC 7 D7)
Hence BEG and DEF are similar (AA)

(b) BG=4cm (€)  BC=8em (d) 11% ey’

(@) () $1.65 (i) S9.06(2dp) (i)  $75.50(2dp)
1374 150

(b (i) | 1690 (i) S [100|GH T=(1 1 1), (PR 5)=(3950)
1316 180

The elements represent the
total amount of money in ¢ach
of the cash regsters at the

end of the day.

{a) - by - (c) 1.33 or 0217 (3s0)
{d) x = 1.38 is rejected
Time taken by large tap = 5 minutes (nearest minutc)

ta) (i) 3 umis (i) Bis (—1.9) (i) n=-34. k=-102
(h) () (a) PZ=3b-a (b) ﬁ?-%uh a) (c) ﬁ:%t:«a—ﬁh,}
R
(i) area of Af Q.Jl _ |}
area of APOR 4

(a) (i)- (i) 7890 em’ (3 s.0) (h) 684 em’ (3 s.0) (e) 2780 em” (3
5.1)
() (i) (a) 54° (b) 119° (¢) 122° (i)
(b) (i) 134 radians (2dp) (i) 503 cm’ (3 s.0)
(a) 76.9 m (3 <.f) (b)  262.4° (¢) 3330w (@)  120m(3s)

(#) (i) (a) <47.53 hows(3s.d) (b) 418 hours
(ii) Durabie because the average lifespan is Jonper since 11°s mean s larger. and Bifespan
15 also more consistent because the standard deviation is smaller.
3 12321

| _ 232
W 5 L W 4000
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M (b) () 30010 (ii) 570+ 10 (c) Pelicans were getting used to a new environment
(d) (i) v=100+%0x (i) x - 5.2 0.1

(¢) Either2+01ard+02



4E/AN Prelim 2015 Math Paper 2

=
1 (a) 3x=10= ;{3_1+25]
0% +30<4x+50 (M1}
Hx =20
x4 [AT]
3 %
(b) Civenthat R=———,
1 X
(D find Rwhenit=-5ands =3,
R
R-:i—h{ J]
=5 3
i
= 2 Bl
T [B1]

(if) express s in terms of K and 1.
Ris =3s-20°
Is—Ris=21° [M1]

s(3-Rt)=2t

2° [A1]
3R
4p - 136
o o=
Spr+8p-21
_Hp=3)p+3) (M1]
{bp :J{p*:.-}
A n—
A=) [AT]
Ap=
iy X2 8
y—2
¥ -4=32 [M1]
¥y =36 [M1]

p=0 or v=-0 [A1 for both correct answers|

2 (a) £ZBEG = ZDEF (common angle)

ZGRE = ZFDE (corresponding angles, BC DI [N
Hence BEG and DEF are similar (AA) [A1] 53
BG 8
(1) = MI]
12 [
BG =4cm [Al]



RO 4
(e M
) {1 3 | |
BC = 8 em [Al]

(d) Arcaol ADF = area of DEF

Area of BEG = ?} {area of DEF) [M1]

ﬁ
Area of BDFG = q x 20

=Illum3
L

A

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

. e n
Witter Conservation Tax = x 8$5.50

100
= 8165 [B1)
(i) Caleulate the total charges for water usage for this household, includimg GST.
Total =% (5.50+4.7 = 02803 + 1.65)= 1.07 [M1]
~$9.06(2dp) [A1]

(i) The value in pant (iii) 15 12% of the entire unlines bl Find the wo1al charges for the

month of July.

100
Total charges for July = §9.0601= 7

[M1]

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

12 10 253 2 )
|

(b) (i) PO=120 15 3010

18 8 24)50
1374
1690 [131]
1316
I he elements represent the total amount of money m cach of the cash registers at the

end of the day. |B1]
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| 50)
(ii) S=1100
180
i) T=(1 1 1)

(1374

150

r(Po-s)=(1 1 1){| 1690 |-{ 100

_ 1316

= [ 3950 )

180

[M1]

[Al]

(a) Express yvoin termsof v

T y=—
- 3'

[MI]

2y=2x+4xy

Z{E-IJ=2.T+4.I
5

3
=X
o J

6-10x=10x+12x - 20x°

20x* -32x46=10

105 ~16x+3=0

I -[—1f1)i\fr{—lm_]j_—_4{lﬂ}[3_l
2(10)

1644136

20
=1.3830 or 021690

[ B

=138 or 0217 (3s0)
() 1= 1.38 15 rejected

2

Time taken by large tap =

=522

0.6- 021690

(M1]

[MI1]
[AT]

[M1]

[AD,

S mmutes (nearest nanuie)

A1)

M1) 5]

[A1]

2]
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(a) (i) !E!=x.'l|:'-3}:+4"

= 5 umis [B1]
) [ _3.1
i = M
{iiy OB .,5}4__»1, [ M1
Bis (~1,9) [131]
CD = nBA
{iii]{ ko (3 ) [M1] (
13.6 J l—-iJ
n=-3.4
k=-102 [Al]
(b) In the diagram, PR = 3PY, Xis the midpoint of PZ and Z is the mudpoint of OR.
ﬁ =aand PY =b. P

W
"

9 a Z R
(i) Express interms of a and/or b, as simply as possible
(a) P7 =3b-a [B1)
(h) ff‘=£|‘3h a) [B1)
(€) §=a—ll3h--a] [M1]
- L (4n=8) (B1]
2 (72
(i) Find the value of —— SRS 12]
area of APOR
POX= 1 (POZ)
.4 ( : POR ) [M1]
2 -3

area of APOX |
arca of APOR 4

[A1]




5
6 A mushroom shape table lamp consists of a sohd base m the shape of a frustum of hegh

25 em. and the lampshade is a hemisphencal shell with external radius 15 em. The base of the
frustum is a square of side 25 ¢m.

The parts of the lamp and 1ts cross-seenon are shown helow

/ X5 em

25cm
(a) (i) Show thaty=9375, |11}
S b
A [M1]
25 40
y=9375
(ii) Calculate the volume of the base. 2]
s !- b
Volume of hase = 1{25] (25+15)- -1{9..375} (15) [M1)
= 7803.88
TR0 em* (3 s.0) [A1]
(b) The lumpshade 1s made of glass of thickness 0.5 c¢m. Calculate the volume of glass used
to make one such lampshade. [3]
2 L] 2 ]
Volume of glass = 37 (15) - 3 a(15-0.5) [M1, M1]
= (83 558

=684 e 3 <)

(c) If a protective laver 1s applied on the entire lampshade, find the total area wiich needs 1o
be pamnted. 13]
Total arca = 27(13) + 22 (14.5) +2(15) -7 (14.5)  [MIL.M1)  6°

=2781.09
= 2780 cm” (3 s.1) [AT]
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-

(a) !nthe diagram, A, B. {"_u.ml D are points on the circumicrence of the circle centre (2,
ABE and DCE are strmght hmes and ST is a tangent (o the cirele at 1.

8715 purallel 1o DE, ZCER = 36% and ZDAR = 83°

(i) Caleulate
{a) angle OAR,
ZEAT = 36" (alt angles, DE 7 8T)

ZOAR = 907 - 36" (tangent perpendicular to radius)

= 54° (A1)
(b) angle ARC,
ZADE = 180° - 36" - 83°  (angle sum of A) [M1]
=y I e

JABC=180° - 617 (angles in opposite sepments)
= 1ig° [Al]
{v)y angle 400
ZOAD =83° - 54°

=79%
ZAOD = 180° - 2(299) [M1]
= 122¢ [A1]

(i) Show that ACD 1s an isosceles nangle.
1. Ny s : |
FACD = ;{ 122%)  (angle at centre = twive angle at circumference)

= 61° [B1]

Hence ACD 15 150sceles,

|1

(1]

(h) The diagram shows a picce of cardboard used 1o mauke a dmsy for a carnival float Fight

such picces are used 10 make one daisy. Each petal 1s made up of two sectors, ADF and



(£, and six tnangles.

The radii of the 1wo sectors are 20 cm. A8 = CR =85 cm and 2 1DRE

(i) Caleulate ZADE, mving your answer in radians, comrect to 2 decimal places.

tan ZADB = E
20
ZADR = 13397

= 1.34 radians (2 d.p)

(ii) Find the area of one sector.

£BDE = ;,{ n-0.376)
= 1.3828
, q _
ZAMNF =27~ 13397 - = i 3808
=2.5134

Area of one sector = %{ZU}: (2.5134)

= 503 em’ (3 s.1)

[M1]

|AT]

[M1]

[M1]
[MI1]

[A1]

00376 radians.

[4]



s
P2 R and S are four comers of a plot of land gazened for development ito a neighbourhood

park
PO=352m, 0S=T5m. RS= A0 mand 2 ORS = 54°
F1s due south of @ and the beanng of § from 015 108°

o

32m

p
(a) Find the distance PS. (2]
PSt =52% + 75 —2(52)(75)cos 72° [M1]
P5=764932
=76.9m (3 s.1) (A1)
(h) Find the hearing of O from K. [3]

smZROS _ s 54 (M1]
40 75

ZROS = 25.561°
Bearing of O from R = 180° + 108° - 25.561° IM1]
= 262.4° [A1]

(¢) Caleulate the area ol this plot of land i2]
Area of land = 1 (52)(75)sin 72° :'_EI. (40)(73)sin(180° - 54°-25.561°) [M1]

= 33207
= 3330w (3 5.0) [Al]

A flag pole is erected @ 2 and the angle of elevation of the 1op of flag pole from P is 137

(d) Calculate the height of the rock wall 12]
an13e= 2 [M1)
52

Height of rock wall = 32 » tan 13°

=12.0m {3 s.1)
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{a) () Calculate, for these batteries, the

4160
’ h,-:l o — e
(a) Mecan T
= 47 3 hours (3 5.1) [B1]
oe2 (41667
(b) 5. = |mw“—[4]ﬁﬂl IM1]
\ 88 88
= 4.18 hours [AT]

(ii) Another brand. Durable, has a mean hifespan of p hours and a standard devianon of
: . !
q hours. 1f p2 15 larger than your answer 10 (i) (a) and ¢ 15 smaller than your answer to

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

Durable because the average hifespan is longer since it's mean is larger, and hfespan
15 also more consistent because the standard deviation is smaller. [B1 for choice, B] for

explanation |

(b) Onany day, Alice may go 10 work by bus or MRT with probabilities of é andd 3

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

(i) Find the probability that she goes 1o work by taxi. [1]
5 I 3
P (take taxa) = 1- - -
a3 4

20

. -
It she takes the bus, the probability that she will be late for work 1s —.

L

If she takes the MRT, the probahty that she will be late 15 Ilﬂ

She will not be Tate if she takes a taxi. Find the probabihity tha

(ii) Ahce will be late for work on any given day. 12)
1 1 3 1
P(latc on any day)= —x—+—-x—
4 15
o
40
(iit) Alice wall be punctual for two of three consecutive days. (2]
. ; 37 37 3
P (punciual for 2 out of 3 davs) = [— ¥— % — Jn 3 [N
40 40 40
12321 L2
8 [AT]

64000




10
W Answer the whoele of this question on a single sheet of graph paper.
A group of rescarch scientists brought 320 pehicans 10 an island. The number of pelicans, v, was

counted at imervals and recorded m the table below.

xiyears) [ 0 Jos |15 | 2 25|35 45|55 6 | 7 |
r . T | b 4 —
| ¥ j 320 [ 266 | 264 | n | 351 | 469 | 556 | 554 | 500 | 250 |
—_— o | — 4

(a) Using a scale of 2 em 1o represent | vear on the x —axis and 2 cm 1o represent 50
t amimals on the y-axis for 100 < y < 600, plot the values given and join themn with a smooth
curve, 131

(b) Use your curve to eshmate

(i) the value of n, (1]
(ii) the maxyumum number of pelicans on the 1sland within these 7 years. [1]
(c) Explan briefly why the number of pelicans decreased at the beginmng. (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 vear.
(i) Wnite down an equation connecting the number of penguins, v, and the number of
years. x. (1]
(i) On the same axes, draw the graph of the equation found n (d) (i), 11
(iii) Find the value of x when the number of pelicans 1s equal 10 the number of pengums,
1]
(e) Estimate when the vate 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 inrerest

-

Tortis] amount = P(I + ;'_J
143}

Mensuration

Curve surface area of a cone = 7/

Surlace area of u sphere = 47

Volume of a cone = — arh

4
3

4 5
Volume of a sphere = F

I
Area of mangle ABC = SabsinC
Are length = vf, where @35 in radians

|
Sector Area = s r'6, where @is in madians

Frigomomaerry

it h c

smaA sl s

3 ] .l
@ =0+ -2becos A

Statishes

Mean = Erf-x

>

Standard devintion = J %::“T . l %’;‘ ]



Yl

Fuos

Fa Answer all the guestions.
Frivnimer » E e
T L
! Write the following i order of size. smalles) first,
23
0.55% +J0.21 E 6Tl
f
ARSHEP sctiininis-nssnisinicyvovsinsivip; swes srs k1
2 : : ;
Ihe diameter of a spherical alom s 125 picometres.
(a) Express the diameter in metres, BIVIDG your answer in standard form.
(by  Find the voluime in cm’ of one billion such atoms. Give your answer in standard
form correct to 1 sigmficant figure.
AnSwWerfa) ...cvveeevicrinnsiriosiaseam[1]
'/ R oo 2]
3 The sine of an angle 15 0.821.
Cive two possible valoes for the anple.
Answer oo S O e 12)
{Turn over |
bhe




¥
Evamumner »
the

4

h

Stmphfy the following. leaving vour answer in positive imdex

Answerfal .

(b ..

" 2 -5
Express — 4 ———
2-r T =Ti+10

B B L

as a single fraction in its simplest form,

1

[3]

| Turn over |

Foar
Exvaminer s
Lhe



Fus
Examinere »
Tae

~12_x-15
Solve the mequality l' = .]._i
3 6

AREWER e s

Fer
Evmismey 2
Lhe

[2]

A man wants 1o invest $100 000 in sn investment scheme for a peniod of 2 vears.
Bank A offers a compound interest of 5% per annum, compounded yearly
Rank B offers a compound interest of 4. 9% per annum. compounded monthly

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

1n.

Answer




Py
Enamiinge 4

(BT

b

1L

6

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

bottle as a percentage of the height of the larger bottle

Amswer i %0 [ 2])

Three intenor angles of an p-sided polygon are 1607, 164" and 168", The size of

each of the remaming extenior angles 1s 13", Find the value of n.

Answer n = B O d |
—

The mtensity 1. of a given hght source 15 mversely proportional 10 the square of
distance. d. For 3 given distance of d om, the imensity s 120 wmts. Find the new

value of / when o 1s halved,

Aunswor 2}

Fur
Eauwimere 3
Lar
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11

(a)  Express o = 6x =10 the form of (x- ay b

Answer fal |

(b) Sketch the graph of y=1"=6x-10.

L1
12]

Far
Exgrmivee )
Lz

[ Turn over

66



Fur
Evampimer's
Loae

12

13

Writien as the product of prime factors, 3500 = 2° x §' x 7.

(#) Express 720 as a product of ns prime fctors
{b) Hence. write down

(i) the largest mieger which s a {actior of both 3300 and 720.

(ii)  the smallest positive imteger & for which 720k 15 a muliple of 3500

AMSWEE (0) 5. covicinisiicissaisansiveszan|]
I
fhitii) [1]
Facionise complelely
W) 9 .
— =
6
{(b) ab—o- b+ 1
Answerfal L A
(B) vsrasmviinnmmvirisvn s £

[Turn over

Far
Evipmnner y
Lo



Finr
Evanymor s
Llee

14

15

b

E=limeperszx: T=sx=<12]

A = jeven numbers |

B = tmultiples of 4
(2)  Drawa Venn Diagram to illustrate this information.
(b)  List the elements contained in the set (AN B )

Answer () 12]

) siiisimmmminnasonwzan i

(#) (i) The nth werm of a sequence 1s given by (2o — 1. Wrne down the first 4
terms.
(ii)  Fxplmn clearly why all the terms i the sequence can never be even

(b)  The first four terms of another sequence are 25. 49, 81, 121
By comparing this sequente with your answer in (ai), write down the ath term

Answerfa)i) oo oiiiiiiiie | 1]
I
7 TR PR A §

| Turn over

o1

Fua

Eugmiimer 1

Lire
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P ¥
Exammee Evammes 3
Lhae Lor

Tb The gradient of the line joinng A(8, pyand B(—2.7) 54 Find
(a) the equation of the hne A4,
(b)  the length ol A8
!
ANSRP (a) e conseensnissnsrsssunsssse J#1
(B nmnaminsmnimnmnity
17 The figure shows a circle. centre (O of radius 4 cm.
Ciiven that the area of tnpngle OAB IS 6 em’, find |
(a) Hnradians,
(b) the area of the shaded regon.
(¢} the perimeter of the major sector ABC
Answerfa) ..................... radians | 2]
O s s LS. o 1]
fi) oem 11!
|




Fou Fra
Frantingr s Eramming
.

o

~ -

18 AR 1 i "J and DC== IH
6 3

(#)  Fxpress CDas a column vector
| (hy Gaven that 4 1s the pom (1. —3), find the coordinites of &

(¢c) Whal 1s the special name given to the guadrilieral AFC?

nswer (e) . [1]
i) o 1]
fi) v st et A ]
14 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 0 70 80 90 100
(a) Find the median of the results,
(b) Find the imerquartile range of the results
Answir il g [ 1] \
) .. . 1

[ Torn over |

L4
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The matnces below shows the number of wur packages to Hong Kong, Korea and
Tarwan sold in May and June

May June

Hongkong (17 15
Eorea 32 36
Taiwan |11 13

The price of the Hong Kong. Korea and Taowan package 15 $690, $1500 and $1200
respectivelv.

| A
(3) I A ={£90 1500 1200}[32 m].m'n!umu M.
1113

(b) Explam what the elements of M represent.

() Evaluate lM[]J and explam whalt the answer represents,
2 \1

Answer 6 i |1

e e S T R 111 X AP T T 1100 TP PTIT, TV S TT] RE s s 1]
fe)

121

| Furn over

Fuir
Evaminer 3
L
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Far
Lot s Examuner 1
Lise Lar
21 In the diagram, ABC s a square and DEFG s a rectangle. £4B s a strght Iine.
D C
]
] !
/ )
E 4 A
F
(a) Show that angle ADE = angle CDG
(b) Prove that triangle ADE is congruent 1o tniangle CDG.
Answer
fa) [2} |
(b [2]
= I'Turn over |
3
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Evaremns

Lise
22

ABC 15 a nght-angled tnangle in which A8 = 24 em and BC = 25 ¢m. AC is
produced 1o P and A8 15 produced 1o 2

¢ B

P

(a) Given that Cis the midpoimt of AP and the area of A AP0 15 3 times the
arca of A ACH, find the length of 40

(b) Express, as a fraction, the value of
(M a0 £4P0,
{ii) cos £2BCP.

Answeria)l [2]
[T Y U —— |
[ N NEATIES 1)

ITurn Over

Fu
g
Lse
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23

24

15

Jenmy is playing with 715 ene-centimetre cubes.

(a) She uses all 715 cubes to make a cuboid. All of the sides ol the cuboud are longer
than | cm. Find the dimensions of the cubord,

(h) Jennv makes the largest cube possible using some of the 715 cubes.
How muny cubes does she have leflt over”

Answer (a) .......omby . emby......... cm |2

A bag inmally contains 6 blue balls, x green balls and y red balls. The probabihity
ol drawing a bBlue ball s % If 3 mare green balls are added into the bag and 1 red

hall is removed from the bag, the possibility of drawing a red ball from the bag 15

?I: . Find the value of y.

BITWEE sisiesmansics ansaiammsesssinsoresson 3]

fo | Turn over |

¥ e
Enuprinigr 3
[l
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16

The cross section of a bronze medal is a wapezium with a circular hole, as

shown. All measurements are i centumelres.

i

15

The diameter of the circular hole 15 lem and the uniform thickness of the medal

15 {1 Sem.

The mass of 1 cubie centimetre of bronze 1s 8. 4g.

The price of | gram of the bronze 15 $2.45.

Calculate the value of the bronze in the medal, giving vour answer 1o the nearest

cent

Answer ...........

41 |

|Turn Over |

F o
Exnmine 2
s
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The diagram below shows the speed-time praph of a particle over a penod of 20

seconids.
Speed [cmde)
s
“za — .I.- :‘\.
's LN
t N
" : RN
1 : b
: : \\\
; i SR "I
] q 11 20
Time ofe)
(a) Find,

(i) the acceleration of the particle at ime £ = 3.

(11) the speed when time /= 17.

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

Distance (cm)

A
W i i
] ] ]
1 i b
[} [] ]
L] i ]
L] i (]
] ¥ ]
: : :
[} i i
) [} l
i ' i
] il L)
L] ] L]
(] ] L]
L] ¥ L]
L] ' L}
L i ]
) L] ]
¥ [] i
L] W L]
] i L]
\ i i >
0 4 11
Time (5)
Answer falfi)

cm'a-'?[I]

cenvs 2]

Tt

[Turn Over

Fan
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Fur

Fup
F..lﬂ:mrnﬂ . | Eaiiaer 5
T4 L
27 (n) Construct tmangle XY where X7 = 8.5 om. £7YX = 52" und 2 15 above the line
AY.
XV hiss alrendy been drawn. (1]
Answer for (), () and o)
X }
ih)y Construct
(i) the perpendicular bisector of the hine XY. 1]
(i} the bisector of angle ZY'Y [1]
(¢) Mark clearly a possible poim which 1s inside the inangle. equdistant from X7 and
AY and nearer 1o ¥ than o ¥
Lubel this point [1]
| END OF PAPER



Answers
! S
A z
0.21 £ 0.671 0.55°
41
) |125%10™" )
by |1x10"”
3 552" 0r 124,87
or 0.963 rad or 2.18 rad
e )
(b) | 1
3
24at
5 145
{r—3)t-2)
fi =9
7 | Bank A - $110 250; Bank B - $110 274.27; Bank B 1
8 481 N )
9 27

10 [ 480 .

) (-3 19 - -
2(a) |2 x3 x5 ]
(b)(i) |20
(b)) | 175
136) {-3—'.1' +1:|IE.T—1]

4 4 —
(b} (a-1)b-1)
Il | 4k 23 5.06,7.9.10, 11} o
[ 15(a)) | 129,25 49 N B
(i1) | (2n- 1)1s always an odd number. When squared, it will always still renaiin as an odd
number.
(b) | (2n+3)
| 16(a) | y=4x+ 15 - o . B
b} 412 uruts

12



20

17(a) | 2.29 rad -
(b) |31 9cm’
(c) |240em
| 8{.“] 4
(3 )
-4
by | (-1.3) — = |
(c) Trapez
19) |52 =
(hy |34 .
20(a) | (72 930 79950) . -
(b) | The total amount earned from all the tour packages to Hong Kong, Korea and Tumwan
m May and June respectively
(c) | (76440);
The average amount of money eamed from all the tour packages to Hong Kong,
Korean and Tarwan in May and June;
22(a) |36 cm o
(b)) | 187 o -
iy |- 728
23[5;1__§i:-ﬁ1 by 13 B - - ]
by 203
24 |6 -
35 | $1350.20 N .
26(a)0) | 17.5 ey’ B ]

(11}

d0 s




{ Caloulatlor Model

[L“Ta'ss \Full Name o | Index Number

51' ;,3 PRELIMINARY EXAMINATION I 0
2015
bowen

I belipwey thixakore | am 4016102

MATHEMATICS - o ]
Paper 2

Secondary 4 Express / 5 Normal Academic
27" Aug 2015 2 hours 30 minutes

Additional Materials: Graph Paper (1 sheet)
__ Answer Paper (6 sheets)
READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in
Write in dark blue or black pen on both sides of the paper

You may use an HD pencil for any diagrams or graphs.

Do nol use staples, paper clips or correction fluid.

Answer all guestions.

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

Omission of essential working will result in loss of marks.

The use of a scientific calculator is expecled, where appropriate

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

For z. use either your calculator value of 3.142, unless the question requires the answer
in terms of 7

Al the end of the tes, fasien 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.

DO NOT OPEN THIS PAPER UNTIL YOU ARE TOLD TO DO SO

-

| gl
. e

] For Examiner's Use ,1

This document consists of 11 printed pages, including this cover page. |

%3



Muathematical Fermulae

Compound Interest

Total amount = I‘[l o I
100

Mensuration

Curved surface area of a cone = 70/

Surface area of a sphere = 4

1 .
Volume of a cone = E_rn-'h
4

Valume of a sphere = Er;r

absin

o |-

Area of a mangle ABC =

\

Arc length= rll, where @ is in radians

: | I . .
Sector aren = 2 r il where 6 is madions

Trigonometry

a h e
smA snEB snC

g =h 40 -2hecosd

ATETT LY TR

ad
>

Mean

Standard devaahon = (

V 2/

I



Answer all the questions,

I (2) SimphivyV27m"n"

(b) Facionse Yg +9pg - g— p completely.
. r+b)

¢) Smphty —/————— t = .
(©) s 2a” + b + dab

(eh) (i) Express

4+
=1 l-=x

as a single fraction

5 i
(ii) Hence. solve 2 (- + =
x=] 1-a°

bl
:

2 The figure shows an Olvmpic Torch compnsmg a cyhinder attached 10 the base of &
cone.

{a) Show that the height of the cone s V836 em, 1]
{h) Caleukate
(i) the volume of the figure, [2]

(i)  the surface aren of the Hgure (3]

Fhe



3

In the diagram, 2. Q. K and 5 are points on the circle with centre O PR mitersect
PDS5mX. £ ORP=64° and £ SPR=15°

(a) Show that ARYO s similar to ASYP

(b) Calculate, stating your reasons clemrly,

() . ¢
(i) 2 RPO.
iy .~ SRP

(ivi = RPO

(e} I Sx: XOQ=1: 3 calculate the area of ARXS if the area of APXO 15
72 e

(a) Given £ = {mtepersx: 2< v <23,
A = leven numbers|,
B = |pnme numbers|,
C = |mulnples of 4}
i) Draw a Venn diagram to dlustrate this information

(i) List the elements contaimned in the set (A4 C"),

(i) Write down n{.4u By,

121
12)

121
[
[1]



(h) Given thal the radius of the circle is 7 em and 7P = TR = 12 am, caloulste

{i) reflex £ POR in radians, 2]
{ii) arc length POR, 11
(iit)  area of the shaded region. | 3]

A line Ly 1s parallel 1o the line Ly 2y + x— 6 = 0 and passes through the pomt

A2, 5). Find

o
~
1
3 B . X
L
{a) the equation of Ly, [2]
(b) the coordinates of B where the line Ly cuts the v-axis, [
(¢} the value of kif the coordinates C (&, 1) lies on the ine Ly, [1]

(d) the length of DE where the coordimates D and E are the points where Ly
cuts the v and y-axis respectively, 2]

(¢) the area the trapezium bounded by the hnes Lo 1~ and the x and v-axis. 2]

5 75



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, £ BAD = 60" and

£ CRE = 1027 calculate

B

A
5 km
C
{a) the beanneot A from 1, (1]
{b) distance berween B and D, [2]
() dhstance berween C and 1D, [2]
(d) the bearmg of D from C, 13]
(e) the shortest distance from B 1o CD. [1]

() A 9-storey HDB flat of height 950 m 1s located at B and X 15 the highest
point on the flat. Calculate the greatest angle of elevanon of X when viewed

from a poim on C1. Y



(a)

(b)

=Y ek i
The position vectors of A, B, Cand [ are a= { p 1 b ( {,]' E=[ H““d
i N \

d= | 'T | respectively whereby 4B CLD.

L}

(i) Find the value of p,

(i) Hence, find the value of i,-l.’i|_

4

In the diagram, X and ¥ are poims on O4 and AB respectively such that

XA=30X and AY = 2YB. (15 the midpomt of OF.

(J

1115 given thin OA =aand OB~ b
Express, as simply as possible, in terms of a and/ or b,

M Yo,
i XO.
{ii) XB.

{iv)  Wnite down 2 facts about vectors Xg and XB

AOXD
AOOR

v Find the ratio of

3



8

The diagram shows o nght-angled tnanpular pnsm. The perpendicular height of the

right-angled tnangle 1s 7 cm more than the base and 15 1 cm less than the hypotenuse

{2) Given that the base of the tnangle 15 x em, wnte down an expression | in terms of

v, Tor
() the perpendhoular hewght,
{ii) the hypotenuse.
{b) Wnite down an expression for the total surface area of the pnsm.
{e) Given that the total surface ares 1s 300 cm | show thay it simphifies (o
¥ +37x-210=10
(d) Solve the uquntiunx' +3Tx-210=0,

{¢) Caloulate the volume of the pnsm.

(1]
(]
121



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

1

The vanables v and v are connected by the equation v = x + — —4.

3

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

% 1 _| 95 | 2 3 | a4 [ s 8 7 8
y 7 a 3 2.3 2.5 3 3.6 a4 5.25
(a)  Calculate the value of @ correct to 2 decimal places. [1]
() Using a scale of 2 cm 1o represent 1 umt on both axes, plot the poinis given n
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
y=x + l? ~ 415 equal to zero 1]
(d) (i) On the same axes, draw the graph of the straight line y =1-x. ]|
(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 diswing a sunable straaghi hine on the same axes. use your graph to fimd the

. ! 10
solutions of the equaton o X == =0 2]
2 X

H



10 A container contiins 3 red marbles and equal number of blue and green marhles

(1) Two marbles are drawn without replacement. 1 the probability of drawing

i |
both red marbles 15 — . calculme
7

(il the tetal number of blue and green marbles in the conmtamer. 2]

(i) the probability of guilmg- different coloured marbles. 1]

(b) The lollowing stem and leaf diagram shows the weight (ke) distribunion of 16

Howemans
STEM | LEAF

4 579

5 15587

ti D1&67889

¥ 116

Key . 4 |5 means 45 kg

(i) Find the median and the interquartile range of the distnbunon 13]
{ii) Find the mean and standard deviation of the weights. [ 3]

(¥



11 Three brands of nce are sold o Sheng Yong Supermarket mtwo locatnons. Bedok and
Buangkok
The following tables show the pnce of each brand at each location
The pnices are given in dollars per canon of 5 kg
Dataas given for the months June and July of 2015
| Brand - - June N July -
Bedok Buangkok Bedok | Buangkok
__Location i .
Golden Cockroach 1230 12.35 Golden Cockroach 12.60 12.75
| uy.ﬂ Umbrella | 13.55 13.50 II.ny‘ui Limbrella 13.95 13 .80
Crazy Farmily 1420 | 1455 Crazy Family 1465 } 95
1230 1235
The mformavon for June can be represented by the mainx M = 11355 1350
14,20 14.55 )
The mformation for July 1s represented by a mamnx N
(1) Write down the matrix N. [1]
ib) Calculate N - M, [1]
(c) Desenbe what is represented by the elements of (N - M), [1]
(d} Giventhat S= {1 1 1). calculate R = SM [
(e) Dieseribe what 1s represented by the elements of | 1]
(f Woite down the matnx T such that the product N'T will show the
total cost, in dollars, of buyving 10 ke of each brand a1 two locations
m ol [
(2) Calculate NT. [1]

End of Paper

18



Answer Key

la| 3m'n B Tai | p=7
b | (3g+ W 3g - 1Hg+ p) 943
cli2 i I -
-l — M
3111 h)
di| Sx+2 n :
— a+h
¥ 1 ( )
i | x=3040r-0292 1 I
——a+h
4
v |13
1) XB=3X0Q
2) X, 0. Blies on a straight line
2a | W+8=307 v|1:2
Thus h= /836 (Shown)
5014 em’ 8a|(x+ 7)cm
¢ | 2223 e’ {x + §) cm
3a | ZPRQ = ZQSP(Angle sin samesegment ) ¢ | (x+37x+150) am™
ZROS = ZRPS(Angle sin samesegment )
&ARXQ = ZPXS(vertoppangles )
CARXQ iy similar  to APXS(AAA)
L e | 300 cmy
1 | 63" by |a=417
m | 26" b | See Graph
iv [ 39° c| 3106
e 8em’ | di]SecGraph —
da € }1=.1r;_;-(§3r-._-:]_ﬁ
i | 1610031822 TRE
EIE .| L= w162
4bi | 4.20 rad I_l__ﬂ_h-iediﬁn =060.5.1Q0=155
1| 14.6 ci i | Mean = 605, SD =920 -
m | 143 em” -
Sa | Ha| f1260 1275
y:-:x+4
= 1395 1320
\14.65 14.95
b6 bl (o030 040
040 030
05 0.04)
clk=06 ¢ | The inerease in the price of different
brand ol nee over at the 2 locabons in
the 2 months
(0. 4y L gl anns 40 40
e|7em ¢ | Total pnce of one carton of 3 nce at
ench location in the month ol June
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6a | 222° 50,70
535,50
5920

b | 3.54 km

c|6.70 kin

d| 313

e | 258 km

g | 20.2°
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Mathemarical Formulae

Compound interest

Y IF
Total amount = P 1+ = |
100
Mensuration

Curved surface arcaolacone= 75/

surface area of a sphere= 47 07

Volume of a cone = %H r ok
i . 4 ]
Volume of a sphere = 3 Tr

Area of tnangle ABC = ; absinC
Arclength = r @ where @ 15w radians

: | g
sectorarea = - v 2 . where ¢ 1s in radians

Trigonometry
i b

—— {I

sin A ~;ff ) ;n {

a’ = b° +¢* -2becos A

Statisticy
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Answer all the questions.

Answer: (@) cocanaanmnnmaamias 1)

Answer (D) n=...icnuamnamiemisas [2)

i (a) Express 864 as the product of its prime factors.
(b) Wnitten as a product of its prime factors, 720 =2"x3" x5.
Find the smallest possible integer value of n such 720 is a multiple of 864.
2

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

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

ANSWER (@).sc0ss00vesssvinasosnvnsnivanssd Bl E]

(b) How many protons must be placed in a straight line 1o make a length of 64 cm?
Give your answer in standard form.

Answer (b)..._.. . b R P [1]

2015 CHS Prefim 3 Mathematics Paper 1 3! [Turn over



4

3 Factonse the following expressions completely.

(a) 2a’ +5ab-34

Answer (@)oo [1]

(b) x'y—4y-12437F

Answer (B): =i cnnasima i snine sensisisise s [3]

4 (a) Solvetheinequality x +5<3+2v<24-x.

Answer (@) i sziviseiisiiisismariviiies (2]

(b) Hence. wnite down all the pnime numbers that satisfy the inequality in (a).

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

2015 CHS Prelim 3 Mathematics Papar 1 [Turn aver




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 | : n.
Answer (@) 12 Gisiianiasasmavenis i [2]
(b) Map Y has a scale of 1:400 000.
A road is measured 2.4 cm on Map X,
Find, in centimetres, the length representing this road on Map V.
Answer (B). ..o cm [2]
\J
: ) Ih £l £ .
6  Simphfy [mJ +(25ﬁx } * . leaving your answer in positive index.
AHEWEr (o coiiisiisiosnsnsrimrrapsnsnncsmnimess [ 2]
2015 CHS Prefim 3 Mathematics Paper 1 3:' [Turn over



2x 1
7 Solve the equation ——— +1 = :
2x—3 2-3x

ANSWEY X2 sissnasnneinmesosimiiensivsmei[3]

8 It 15 given that £ ={.r:{}-=: x=<15 xisan intega} ;

.ai':{x:_‘i{.xﬂﬂ} and B={x:4<x<l2, x isapﬁmcnumbﬂr}.

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

Answer (a) [2]

(b) Write down n{ A M E'].

Ainswer {8 nnnniagnrsmE s 1)

2015 CHS Prelim 3 Mathematcs Papar 1 [T'I.IIT! over



7

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

) y=—= (i) y=2 [2]
VA L
5 - 0 Ll ¥

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

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

N
3 | 2
10 Simplify 224 2 4
rr  5p° 10pr
Answer- s s iR s ar e ve s )

2015 CHS Prelim 3 Mathematics Paper 1 33 ITUI'I'I: over




11 Inthe figure, AB and SP are parallel lines. P lies on the line BC such that BP: PC =1:4 and
R hes on the line A8 such that BR: RA=5:3.

A

B P C

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

Answer (a) In thangles BOR and PCS, coviaisania i iie it iim vt sns s e sms i s e s seaan

.. [1]
(b) Ifthe area of ABCR is 50 em?, calculate the area of APCS .
AnSwer (B). c.cocirinsviiassveriviaes em’ [2]
(¢} Find ko . giving your answer as a fraction in the simplest form.
area of AABC
Answer (€)iciivsiinsizaminadienmeie 1]

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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12 In the figure, tnangle ACE is a nght-angle tnangle.
B and [ are ponts 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 j,,'"
A
(a) angle BEC, /x'
P
vl D
.,// 6.3 cm
7 [
A B 105m €
ANSWEr (@)eevoiieiiaiiiinniiiiiieeiinninnn, “ 1]
(b) the length of AE,
Angwer (B).. i canaianaaaem [2)
(e) tan ZBDE | giving your answer as a fraction in the simplest form.
A O S e R e [1]

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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13 Two stores advertise the same LED television set duning the Great Singapore Sale

STORE B

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

plus 12 monthly instalments of 5120
- Price includes 7% GST*

* (8T : Goods and Services Tax

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

Answer (a) Store ................ offers a lower price because

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

Answer (B) S APy RS [1]

015 CHS Prelim 3 Mathematics Paper 1 [Turn over



11
14 In the diagram, @ is the centre of circle BCD with radius 20 cm and CD is a diameter of the
circle.

A 15 a point on #C produced such that AD is a tangent to the circle at D.

AR 1 - T
Given that — =—, expl h BCD =— radian .
(a) Giventha D3 explain why angle .

Answer (a)

(b) Calculate the area of the shaded region.

Answer (b)

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.  metres.
Given that the illumination 1s 9 units when the distance is 2 m.,

(a) express finterms of d,

AnsWer (8) 1= .oavmsinavmninvesnassasa [E

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

distance of the bulb to % of its onginal value,

Answer (B) . aosvainaininanng D% [2]
20 T
16 Express ———— R as a fraction m its simplest form.
x+2 (x43)x+2)
ARSWer vt s emmemisa s ez e 2]

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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13

Han Brothers Travel has tour packages 1o 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 B
Japan 20 ' il

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 matnx P=| 25 24|,
20 31

() Wnte down a 1x3 matnx Q such that the matnx 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) B =conisnnamsninne 1]
C= - [1]

(b) Giventhat R =[;], calculate D = CR.
Answer (B D= ..covciininiai|l]

2015 CHS Prelim 3 Mathematics Paper 1 86 [Turn over
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(c) Descnbe what is represented by the element(s) of D.

- [1]
18 (a) Express y=4x—x" inthe form y=a—(x+b), where a and b are constants,
Answer {4) y=olliini LT (2]
(b) Sketch the graph of v = 4x - x", showing the axes intercepts and coordinates of the
turning point clearly.
Answer (b) 2]

ji‘

T

2015 THS Prefim 3 Mathematics Paper 1 [Turn over
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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 A and 8.

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

Answer (a) [2]

(b) Find the coordinates of P.

Amswer (B P cuus passaaaias) (2]

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

205 32,1 332 301 339 327 299 330 307 336 299
(a) Find

(i) the median temperature,

AnSWer (ANT) - «-<o vonsinovsorsmnsnssmsves °C [1]
8%

2015 CHS Prelim 3 Mathematics Paper 1 [Turn over
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(ii) the interquartile range.

Answer (@) oo °C |2]
(b)  The box-and-whisker diagram shows the average temperature of City B in the same
period.
1 IS ! -

270 280 290 300 310 320

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

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

AREWERITY s v s tnrmesis Hv e R s T s A T e s L L s

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

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 remaimed at a

constant speed of 16 m/s thereafter.

AR 1s an arc of a quadrant.

Speed (m/s)

] L) [ ] ' ] ] ] i "
l i+ v 1] 13 ¥ " ] L]
A Asasakasashessalasssds = o i ARk .
. ] ] ¥ " 13 ] 13 " P .
e i i = Y 5 - , 7 5
10 YR IR R T
. S, N S - IS
..... s U his r L ale s s Las L. ", &t 1 "
e o e e e S s A e Ca gl )
" ] ] 1 L + * ‘ bi "ﬁ. gt
i i i i i i i @
> Time (s)

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

Angwer () s siaamnnnnnaiig ms’ [1]

(b) Taking 7 tobe . find the total distance travelled for the entire journey.

~ |13

P10 (. TR ; - 1 (.1

68
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I8
(¢)  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 r=14 s, t = 20 s and

1 =24 s on the vertical axis clearly.

Answer (c) (2]

Distance (m)

A
' : 1
1 : :
] ¥ P
: T
\ - :
] i i
i ¥ i
: oo
E : : =
D -
14 20 24 Time (s)
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22 Magcian 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 m the answer space below.

Answer (a) (2]

6 11

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

Answer (b) covvvviieeiiiiiiiieneenee [ 1]

() A third card 1s chosen at random from the stack without replacement.
Find the probability that the sum of the numbers on the three cards 15 24,

Answer Q) iciisiiiiiiminianiiiiiiiioan | )

a

2015 CHS Prelim 2 Mathematics Paper 1 [Turn over
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23 In a tnangular field ABC, B is due east of A, C is at a bearing of 025 from 4 and
AC =460 m .

AB has already been drawn.

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

Answer (a) [1]

A B

(h) A statue is located at point O which is equidistant from the points 8 and € and
equichstant from the lines AC and AB.

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

Answer (b)) CO=_.._................m|]3]

END OF PAPER
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Answer all the questions.

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

Answer (a) 23 (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° x3" x 5=4320

Answer (b) n= fy 2]

The proton, which is the nucleus of a hydrogen atom, can be pictured as a sphere whose radius 1s
160 nanometres.

(a) Express |60 nanometres in metres, giving your answer in standard form.

Answer (@) 1.6%107m [1]

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

Answer (b) 2x10° [1]

9=



3

Factorise the following expressions completely.

(a) 2a’ +5ab-30

Answer (a) (2a-b)(a+3b) [1]
(b) X y—4y-12+3x
My=dy=1243x" = p(x’ —4)+3(x" —9)
= (2" —4)(y+3)
= (x+2)(x - 2)(y +3)
Answer (h) (x+2Wx-2)(y+3) [3]
(a) Solvethe inequality x+5<342v< 24 x.
X+5=234+2x<2—x
PR 3+2x<24-x
. ot
RIS and 3x<21
xz2
x<7
Hence, 2<x<7
Answer (a) 2sx<T (2]

(b) Hence, wnite down all the prime numbers that satisfy the mequality in (a).

Answer (b) 2,3,5

(1]




5

Led

An open field has an area of 112.5 km’.

It is represented by an area of 18 ¢m” on map X'
(a) Find the scale of the map m the form 1 : n.
J8cm’ :112.5km’
lem” : 6.25km’

lom : 2.5km

- lem : 250000¢m
Answer (a) 1 :250 000

(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 1.

MapX :lem— 2 5km
5 2 Acm —» 6km

MapY :lem — 4kom

- 6kmi — 1 S5cm

Answer () 1.5¢cm

r
L

3 ) !
mplity [ 1;{"}] 1 Eiﬁ.t'] * _leaving your answer in positive index.

L

w|r{

Answer

[2]

(2]

[2]



7 Solve the equation 3 +1= ;
2x—3 ¥ ad >
2x 1
+1 =
2x—3 2-3x
2x+(2x-3) 1
2x-3 2—-3x
4x-3 1
2x—3 F-3x
(4x-3)(2-3x)=2x-3
~12%° +17x-6=2x-3
12x* —15x+3=0
4" -5x+1=0
(dx=1)x=1)=0
x=-]- or x=1
4
Answer x= 2 or 1 [3]
4
8 Itisgventhat £={x:0<x<]5, xisan integr:r} 2

.‘f={.t:3~c'.t£9} and B={x:4<x<12, xisa prime number} .

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

Answer (a) 12]
£
- 4"“_'_ B
4,6
( 57y N
b
I, 2, 3, 10,12, 13, 14

(b) Write down n(A4 1 B).

Answer (b) | [1]




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

i y=—x (i) v=2" 2]

YA rA

(b) Hence explain why the equation 2' +x° =0 has no solution.
Answer (b) 2" 4+ x° =0 has no solution since the graphs of y=2" and y = ~x' donm

intersect. [1]

a

O 1. )
10 Simplify “24 4. 9

27 spt 10pr

]E‘{i!g_’},+ Zq: :3;'.»:;-"1':'r gr xlﬂ'pr
2¢' spt 10pr 2¢° 5p° §f

=3q°r’

Answer 3gr 2]
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In the figure, A8 and SP are parallel lines. P lies on the line 8C such that B2: PC =1:4 and
K hes on the line A8 such that BR: K4 =5:3.
A

B P C

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

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

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

Area of APCS [ 4 T |

Area nfﬁﬁéﬁz g 25

Area ufﬁP(.‘..‘.':;—ﬁﬁxﬁﬂ:}.? em’

Answer (b) 32 em’

area of APCS - .
————— , giving your answer as a fraction in the simplest form.

{c) Find
area of AdBRC

kJ

Answer (c)

[1]




12 In the figure, tnangle ACE is a nght-angle tnangle.
B and D are points on AC and CE respectively such that BC =10.5cm, BE = 20cm and

CD=63cm.
The line BE Wsects the angle AEC.

Find
(a) angle BEC,

sin ZBEC = E
20

ZBEC =31.66°=31.7°

A
Answer (a) ILET2 [1]
(b) the length of AE,
CE =~20° =105 =/289.75
LAEC =2{(31.66)=63.32"
cos63.32= 28905
: AE
AE =379
Answer (b) 37.9 cm [2]

(¢) tanZBDE . giving your answer as a fraction in the simplest form.

Answer (c) -% [1]

43



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

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

STORE B

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

*OGST : 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

. i — 107
Prce of LCD TV (Store A) = & = %1500
1040

B1605
Price of LCD TV (Store B) = $220+12x%$120 [2]
51660

Store A olfers better deal since the cost of the TV set is lower at Store A

(b) Calculate the amount of GST charged on the television set in Store 8

"
Amount of GST of the TV set in Store B = 07 « 51650
I

=5$107.94

dnswer (5) 5107.945% 1]



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.

(a) Given that % = % explain why angle BCD =% radian .

Answer (a)
ZADB=sin" L.
2 b
A 4 - .
ZBDC = e (tangent perpendicular radius)
—
3
Beb=g-2-Z=Z
2 3 6

(b) Calculate the area of the shaded region.

4aﬂn=z[5]=£
6) 3

_ e\ Z ) (207 Vein ®
shaded area = 2{2[1 ][ 3] 5 (21] ]sm 3

=36.2

Answer (b) 36.2 ey

[2]

()

- - ' AL



10

Answer

43

[

15 The illumination, 7 umts, 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,
I= —k:,'
di-
k=(9)(2)
=16
36
=L j' = F
Answer (a) r=2 [1]
dl
(b) find the percentage change in the illumination of the bulb which is required to reduce the
distance of the bulb to % of its onginal value.
k
I, =—
a d’
k 25k
Iy=—5="0
(02d) d
25k k&
% change = ik d? = 100 = 2400
dl
Answer (b) 2400% [2]
2
16 Express _2%A0 as a fraction n its simplest form.
x+2 (x43)x+2)
2 09x+20 2x+3)-(9x+20)
x+2 (x+3)x+2) (x+3)0x+2)
_ 2x+6-9x-20
(x+3)(x+2)
_ —Tx-14
(x+2)(x+3)
C T(x+2) 7
(x+2Mx+3) x+3
=7

J
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11

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 10 June and from July to December.

Period 1 Penod 2
From January to June From July to December
Austraha 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 (@) Q=(1 1 1) (1]
C=(60 84) (1]
(b) Giventhat R= (IJ calculate D = CR.
1
D=(60 84]{ ]] =(144)
Answer (b)) D=(144) (1]

75
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(c)  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" inthe form y=a—(x+b), where a and b are constants.

y=—(x'—4x)
=—{(x~2)' ~4]
=—(x-2) +4

Answer (a)  y=4—(x=2Y (2]

(b) Sketch the graph of y=4x— x* | showing the axes intercepts and coordinates of the
turmning point clearly,

Answer (b) [2]

(2.4)

L4
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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 1s equidistant from A4 and 8.

(a) Explain, with working clearly shown, why P is not the mud-point of AB.
Answer (a) (2]
Mid-point of 4B = (1, 9)
Substituting x=1mto y=6+x, y=729

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 hes along the line y =9 since it is at equidistant from 4 and from &.

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 3201 332 301 339 327 299 330 307 336 299
(a) Find

(i) the median temperature,

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

0,=299
0,=332

Interquartile range = 33.2-299
=33'C

Answer (a)(n) 3.3°C 2]
(b) The box-and-whisker diagram shows the average temperature of City 8 in the

same penod.

i e
|
|

270 280 290 300 310 320 330 340 350

e ——
|

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

Do you agree? Give a reason 10 SUpport your answer.

Answer (b) No. Median of City A 15 32.1°C, higher than that of B, 30.0°C. [1]




21

15

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 remained at a

constant speed of 16 m/s thereafter.

AR is an arc of a quadrant.

> Time (5)
(a) Find the acceleration at 1 =23 s.
1070 4 mis
24-20
Answer (a) 4 m/s’ (1]

(b) Taking 7 tobe 2—2- , find the total distance travelled for the entire joumey.

” 1(22 |
Total distance = — | == |(147 )+ —(16)(8+12
2]y Lo nz)

=154+160
=314

Answer (b) 3t m [2

ik
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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 = 24 s on the
vertical axis clearly.

Answer () (2]

Distance {m)
M

186 1

154

W

0 14 20 24 Time (s)
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22 Magician William randemly draws 2 cards from a stack of 5 cards labelled 5 to 9, one afier
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
—‘t X 11 12 13 14
N 6 11 X 13 14 15
7 12 13 X 15 16
8 13 14 15 X 17
) 14 ] 15 16 17 X

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

Ansvier (H) % (1

(¢) 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.

F{smi324]=ﬁ[lx-{xl]:i
5 4 3) 10

OR P{sumi$24}=£x£:-]
20 3 10

Answer (¢) — 2]
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23 Inatnangular field ABC, Bis due east of 4, Cisat a bearing of 025° from A and
AC=460m .

AB has already been drawn.

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

Answer (a) [1]

(b) A statue 1s located at point Q which is equidistant from the points B and C and
equidistant from the lines AC and AB.

By constructing the appropnate perpendicular and angle bisectors, mark the point ) and
estimate the actual distance CQ.

Answer (b) 250 - 300m (3]

END OF PAPER
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Mathematical Formulae

Compound interest

Total amount = F[l e
100

Mensuration

Curved surface area of a cone= ar/

Surface area of a sphere = 47 »*

Volume of a cone = %ﬂ‘ rth
4
Volume of a sphere = 3 Tr

Area of tnangle ABC = _ll absinC
Arclength = r@ , where € 1s in radians

, (- _—
Sector area = j r°8 , where ¢ isinradians

Trigonometry
a b -
sinA sinB s
a’=b +¢% —2bccosA
Statistics
Mean = —2' f x
4 §

Standard deviation = JZ s - [Eﬂf -'f]h
LS Y S
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3

Answer all the questions.

Attempl gquestions | to 4 on Answer Booklet A

Giventhat x’+ y* =a and xv=b, find (2x—-2y)" interms of a and b. [2]
{(b) Given that iﬂ—_ﬁ_c— . .
2ac-=5b 2
(i) find the exact value of ¢ when a=-3 and b=2, [1]
(i) express cinterms of @ and b, [2]

() Given that 2 =2015 and = =2015, where x#0 and y # 0.
X

¥

y+z

Find the value of 2]
X+ y
2 Teddy, Colin and Azmat each decided to buy a new motorbike that was priced at 58 500.
(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 beginning of the
year.

If Teddy sold off his motorbike at the end of the second year, how much money
would he lose? (3]

(b) Colin paid a down payment of 20% of the pﬁ-::e of the motorbike and the balance to be

(€)

paid by instalments at a simple interest rate of 5% per annum for a perniod of 2.5 years.

Calculate
(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 much would the motorbike cost him altogether? [2]

ol
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3 A number of regular k-sided polygons are placed together in a ring to form a regular decagon
as shown n the diagram below.
‘__,/7 regular k-sided polygons
decagon / L
(a) Find
(i) the intenor angle of the decagon, 2]
(ii) the value of k. [2]
(b) If n-sided regular polygons that are placed together in a nng to form a N-sided polygon,
” 2n
(i) show that N = : 3]
n—4
(i) Hence or otherwise, explain why a regular octagon cannot be formed by placing a
number of regular polygons in a nng. (1]
4

-3} (5 10
(a) The position vectors of a point A, # and C are [ ], { ] and [ N ] respectively.

5 20

Find

_}
(i) the column vector AB | [1]
(ii) the coordinates of M such that M 15 the result of the translation of point 4 by

)

(iii) the equation of the line AM. (2]

2015 CHS Prelim 3 Mathematics Paper 2 [Turn over
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(b) In the diagram, OACR is a trapezium where AC is parallel to OB.

04
The line OA is produced to the point [ such that g 2

5

D

(i) Given that 04 =a and OB = b, express, as simply as possible, in terms of

aand/or b,
._}
(a) BD, [1]
—»
(b) oOcC. (2]
—

(if) Given that OFE =3a+ 2b,
(a) state the name of the quadnlateral ODEB, [1]
(b) explain why O, C and E lie in a straight line. (1]

(iii) Find. giving your answers as fractions in the simplest form,

area of AADC (1
area of AODR '
) area of AADC 0

area of quadrilateral ODEB

1ol
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Attempt questions 5 to 8 on Answer Booklet B,

The first four terms in a sequence of numbers, 7}, 7., 7, and 7, ... are given below.

(i) Study the pattern and write down the line for IL. [1]
(i) 7, can be expressed in the form an® + bn + ¢ . where a, b and ¢ are constants.

Find the values of a, b and ¢, [3]

(iii)  Find k such that T, =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 n, for the
nth term 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 1o the circle at C)

(a)  Find, giving reasons for cach answer,

(i) angle DCE, [2]
(ii) angle CBE, [
(iii) angle CER. [2]

(b)  Given that CTE = 20° and EBT is a straight line, show that CT is a tangent 1o the circle
at ¢ 2]
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The orgamzing committee of the national day parade 1s 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 spectalors to enter in a minute.

(i) Wnte down an expression, in terms of x, for the time taken 1n 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

iy Show that y=—m 00X
(@) Show that y = 00—

(iii) It 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 ©° —2200x + 200 000 = 0.

(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.

(1]

(2]

[2]
(1]

102

2015 CHS Prelim 3 Mathematics Paper 2 [Turn over



8

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

; . 5
The vanables x and y are connected by the equation v=x+=-3_ x>0,

X

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

(a)

(b)

(¢)

(d)

X

0.5 ! 1.5 2 2.5 3 4 5

¥

1.5 3 1.83 1.5 1.5 1.67 | 2.25 3

Using a scale of 2 cm 10 represent 1 unit, draw a horizontal x-axis for 0 < v <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)  Wnte down the x-coordinates of the intersection points between this line and the
curve for 0=x <5, [1]
(iiif) The values of x in (d)(ii) are solutions of the equation 2x" + Ax + B = 0, where A

and B are integer constants.

Find the values of 4 and B. [3]
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Attempt guestions 9 to 11 on Answer Booklet C.
In the diagram, A4 is the foot of a chiff and B and C are yachts in the sea.

A 15 due east of B and the beaning of C from 4 1s 214°.
AB=24mand AC=22m.

(a) The angle of elevation of the top of the chiff, T, from Bis 22.3°.

Find the height of the chiff, T4. [2]
(b) Find the distance BC and hence, determine the angle BCA. [4]
() Calculate

(i) the bearing of B from C, (2]

(ii) the area of trangle ABC. [2]
(d) Dectermine the shortest distance from 410 BC. (2]

103
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10

Diagram I shows a water bottle.
The cover of the waler bottle 15 a hemisphere of radius 6 cm.
The portion of the water bottle that contains water 15 a cylinder of height 16 ¢m.

/e ?f' \

16 em

Diagram |1

(a) Calculate the total surface area, including the base, ol the outside of the water bottle. [2]

Diagram Il shows a container which 1s a prism and whose cross-section 15 a trapezium.
The lengths of the parallel sides of the trapezium are 40 ¢cm and 60 cm,
The depth of the container i1s 30 cm.

40 cm

Diagram 11

(b) 20 water bottles in Diagram 1 are Hlled with water to the brim ol 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]
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Diagram 111

Diagram 111 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 net occupied by the water bottles.  [2]

11 The graph below shows a cumulative frequency curve depicting the masses of 50 oranges.

Cumulative frequency
4 ]

__5{}___._. =

. 3{}--. =

I Zﬂ_ Sl

— i 3 » Mass (g)
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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‘;;';""' Xx<85 | B5<x<105 | 105<x<125 | 125<x<145 | 145<x <165 | 165<x<185
;‘;;’; 0 4 : P q 10 2
{(b) Hence, calculate an estimate of the
(i) mean mass, [2]
(i)  standard deviation of the 50 oranges. [2]
(¢) Two oranges are chosen at r.andum from the crate of 50 oranges, one after another
without replacement.
Find, as a fraction n 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.

Deseribe how this cumulative frequency curve will differ from the given curve. [1]

END OF PAPER
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(a)

(b) Given that -

()

Answer all the questions.

Given that x* + " =a and xy=h, find (2x—2y)° interms of @ and b.

Ja—-be l
2ac-5h 2

(i) find the exact value of ¢ when ¢ =-3 and b=2,

(ii) express ¢ in terms of @ and b,

Given that 2 = 2015 and = = 2015, where x#0 and y 0.

x ¥
Find the value of i :-.

X+ y
Solution
(a)

(2x=2y) =4(x—-y)
= 4(x 497 =2xy)

=4(a-2b) (or 4a-8b)

(b)(1)
L_SN50)_ 8 _,
2(=3+2) ~2
(b)(i1)
la-be = 1
2ace—5bh 2

6a—2bec=2ac-5b
2ac+ 2be = ba + 5b
2e(a+ b)=6a+5b

;o 6a + 5h
2a+b)

-5

[2]

(1]
[2]



2

() Alternative
ﬁ:ﬁf]]ﬁ:}y:zmh Y 2015= y=2015x
X % ;
~=2015=> 2 <2015y == 2015= 2= 2015y = (2015 )x
¥ -}_l L
F
y+2=2015(x+y) y+z _2015x+(2015 )
x+y a2+ 2015x
Viz — 2015 _ 4062240x - 2015
X+ 2016x

Teddy, Colin and Azmat each decided to buy a new motorbike that was priced at 8 500.

(a)

(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]

(ii)  The value of the new motorbike depreciates by 12% durning 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 penod of 2.5 years.

Caleulate
(i)  the amount of down payment paid, : [1]
(ii)  the amount of instalment pavable 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]
Solution

faM1)
\ = 2.5
% discount = ﬁj{lu!mgs—ﬂ «]00=3.5



(a)(11)
Value of car at end of second year = (.8 x (.88 x 8500

=$5984

Total amount Cody will lose = 8202.50 - 5984
=52218.50

(b)(1)
Hiown pavinieit = %xiﬂﬁﬂ{l:ﬂ?m}

(b)(11)
Balance = $8500- %1700 = $6800

_ O6B00x2.5x5

Interest = $8350

Monthly instalment = w =§255

(c)

Balance = $83500—-%52612 = $5888

: |
Total amount = SSSEE[I + %] = 56337 .88

Total cost = 56337 .88+ %2612 = $R049 .88

A number of regular k-sided polygons are placed together in a nng to form a regular decagon
as shown in the diagram below.
regular k-sided polygons

d A L
ecagon _

(a) Find
(i) the interior angle of the decagon,

(ii) the value of k.
06



(b) If n-sided regular polygons that are placed together in a ring to form a N-sided polygon,

n

i} showthat ¥ =——.

(i) show — [3]

(i) Hence or otherwise, explain why a regular octagon cannot be formed by placing a

number of regular polygons in a ring. [1]

Solution
(a)(1)

Size of each interior angle = kﬁﬂ_{:g—_ﬂl

= |44°

(a)(ii)

interior angle of k-sided polygon = _36@

= 108°

108k = 180(k —2)

T2k =360

k=3

(b)(1)

]E_t:u:w—z)”(isn{n—_zg):mn

n
[N-2}+2{n—2}:3
N n

N =2n+2Nn—4N
Nn

2

INn-2n-4N =2Nn

Nn—4N=2n
N:.zi
n—4

(b)ir)
When N =8,
g = _2n_
i
En—32=2n

Gn =32

n=533 (N.A. since n must be integer)
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4 (a) The position vectors of a point A, B and C are [ s J [2{]] and [ - ] respectively.

Find
—
(i) the column vector A8 | (]

the coordinates of M such that M is the result of the translation of point A by

(ii)
~6
) g
(iii) the equation of the line AM. (2]
Solutions
(a)(1)
()
AB=
15
(a)(1)

Mis (-9, -3)
(b)

= a8

.H.!__ﬁ_.i

Equation of AM1s y= ;xﬂ:.
ALA(-3,5),
§= 2 (-3)+
=—{~a)F
3

e="9

}':i;_r-t-!} (or3y=4x+27)



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

The line OA 1s produced to the point [ such that L

5
D
A C
vl
.o
0 b B
(i) Given that OA=a and OB =b , express, as simply as possible, m terms of
aand/or b,
—
(a) BD, (1]
=
(b)y oOC. [2]
—>
(ii) Giventhat OFE =3a+2h,
(a) state the name of the quadnlateral ODER, [1]
(b) explamn why @, C and £ lie in a straight line. [1]

(iii) Find, giving your answers as fractions in the simplest form,

area of A4
h) — [1]
area of AODE
area of AADC
(b) okt S (1]
area of quadnlateral ODEB
Solutions
()

BD =3a—b



e
OC=0D+DC

= 33+%[h—33}

2
=a+—b
3
(i1)(a)
Trapezium

(i1)(b)

_}
(F =3a+2b

=3 [n + E h]
3
%
=30C
So. O, C and E are collinear.

(in)(a)
area of AADC 4

arcaof AODB 9

(Hii)(b)
area of AADC
area of quadnlateral ODER

4 1
=—X—
g 3
6.
27

0
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The first four terms in a sequence of numbers, 1), 1., T, and 7, , ... are given below,

T =4-3=]
T, =9-6=3
T,=16-9=7
T,=25-12=13
(i)  Study the pattern and wnite down the line for 7,. [1]

(ii) 7, can be expressed in the form an’ + bn + ¢, where a, b and ¢ are constants.

Find the values of a, b and c. (3]
(iii) Find k such that T, =73, [2]
The first four terms of another sequence are 3, 7, 13, 21.

(iv) By using part (i) and (ii) or otherwise, wnte down an expression, in terms of n, for the

nth term 7, of this sequence. [1]
Solution
(1)

,=36-15=121
(1)

I' =(n+ l_]"‘ —3(n)

=n'—n+)

a=1 h=-1 c=]
(111)

" -n+l=73

n—n—=T72=0

(n+8)n-9)=0

n=-8(N.A) or n=9
(1v)

T =(n+1y =(n+1)+1

=n +ntl




6  Inthe diagram, O 1s the centre of circle ABCDE where DE = DC.
Reflex angle FOC = 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,

(i) angle DCE, [2]
(ii) angle CRE, [1]
(iii) angle CERB. 2]
(b) Given that CTE = 20° and ERT is a straight line, show that CT is a tangent to the circle
at C. [2]
Solution
(a)(i)
ZCDE =120° (angle at center = twice angle at circumference)
ZDCE = @ (isosceles triangle)
—30°
(a)(n)

ZCBE =180°~120° (opposite angles of cyclic quadrilateral)

= 60"
(a){im)
ZBCE =180°-100° {opposite angles of cyclic quadrﬂateral}
=8(°
ZCEB =180° - 80°- 60" (angle sum of triangle)
= 4()°
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(b)
ZBCT =180-20~(180-60) (angle sum of triangle)
— 40°

LBCO =80~ %{I 80-120) (isosceles triangle)

= 50°

ZOCT =40+50

= Q)
Hence by tangent perpendicular radius,
€T 15 a tangent 1o the circle at C.

The orgamzing 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 v number of spectators to enter in a minute.

(i) Wnte down an expression, in terms of x, for the time taken in minutes {or 30 000
spectators 1o 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
opeming the West Entrance only.

! 1000x
ii}  Show that y=- ;
i) ¥ 1000 - x

(iif) 1l 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 = (.

(1]

(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.

Solation
(1)
30 000

X

[2]
(1]



(ii)

(111)

(iv)

(v)

11

30 000 30 000 _
X v

30

1000y —1000x = xy

1000y - 1 = 1000x
_ 1000x

Y1000~ x

X+y= % (or ]5ﬂx+!5ﬂy=3ﬂﬂﬂ{})

1000x
X+ =
1000 - x
(1000~ x) +1000x = 200(1000 - x)
X"+ 2000x = 200000 - 200x

x' —2200x+ 200000 =0

_ 2200:+(-2200)° ~4(1200000)

=2104.99 or x=95.01
= 2105 =95

¥ = 2105 has 1o be rejected since y=200-2105<0.

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

The vanables x and y are connected by the equation y = x + E -3, x5 0.

. |

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

(a)

(b)

(c)

()

x 0.5 I 1.5 2 2.5 3
¥ 7.5 3 1.83 1.5 1.5 1.67 | 2

o
s | 3 |

bo | =

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

Use the graph to find the x-coordinate of the minimum point.

By drawing a tangent, find the gradient of the curve at the point where x=1.5.

(i} On the same axes in (a), draw the line v = % x+1,

(il)  Wnte down the x-coordinates of the intersection points between this line and the

curve for 0<xy<3.

(iti) The values of x in (d)(ii) are solutions of the equation 2x° + Ax+ B =0, where A

and B are mteger constants.

Find the values of 4 and £,

(3]
(1]
[2]

(1]

[1]

[3]
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(a)

On graph paper.

(b

W

2.3 (accept coordinate £0.1)

k=
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14

(c)

Gradient = —1.05 (accept gradient +0.2)
(i)

On graph
(d)1i)

x=1.8 (accept 1.7 10 1.9), 4.2 (accept 4.1 t0 4.3)
(d)m)

L x+l=x+ 2 -3

3 x

3x+-§-4=ﬂ

X

2x" =12x+15=0

A=-12

B=15

In the diagram, A is the foot of a cliff and B and C are vachts in the sea.
A is due cast of B and the bearing of C from 4 is 214°,

AB=24mand AC=22m.
/'.I

173 Mm

-

\ 22 m

(a) Given that the angle of elevation of the top of the cliff, T, from B is 22.3°,

Find the height of the chff, 74.

(b) Find the distance BC and hence, determine the angle BCA.

[2]
[4]
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(¢) Calculate

(i) the bearing of B from C,

(ii) the area of tnangle ABC.
(d) Determine the shortest distance from A to BC.
Solution

(a)
wn22.3°= 4
24

T4A=9843=984m

(b)
£BAC =56°

BC = \J24° +22° —2(24)(22) cos 56°

=21.667T=21.7Tm

sin ZBCA _ sin 567
24 21.66

ZBCA=66.674° = 66.7°

(C)ii)
ZBCN, =66.67-34

=32.67°

bearing = 360 -32.67
=327.325°
=327.3"
(c)(ii)
Area of tnangle = %{24}{22) sin 56°

= 218.86
=219 m’

(d)
sinb6H.67° = A—F
22

AP=20201=202m

1<

[2]
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 hottle that contains water is a cylinder of height 16 em.

-~ -

Ir’ 6 y \

16 em

—

Diagram |

(a) Calculate the total surface area, including the base, of the outside of the water bottle. [2]

Diagram I1 shows a container which 1s 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 em

Diagram 11

(b) 20 water bottles in Diagram 1 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 contminer, L. giving your answer correct to 2 decimal places. 3]
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Diagram 111

Diagram 111 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 accupied by the water bottles. 2]

(a)
total surface area = %{4:‘1‘}{5]" +(2a)6)(16) + (T)6)°

= 3007 cm’
=942.47
=942 cm’
(b)
volume of water = (7)(6) (16)x 20
= 115207 =36190 cm’
-L[m}{nm 40) L. =36190
L=24.13
(€)1)

volume of box = 6(2x6)x2(2x6)x 22

= 38016 ¢cm’

13
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(cHai)
Volume of 1 water bottle, including the cap = % [: aN6) +576x
=720z = 2261 cm’

38016-2261x12 »

% not occupied = 100
38016
=28.6%
1T The graph below shows a cumulative frequency curve depicting the masses of 50 oranges.
Cumulative frequency
R0 Lot SRS D SO PR Lm0 1) rde TR IOV I P
Lo | RESGIES B
| i "ﬂ.--_ e Sl L i i SERLERES DL i [ VS i -
| 3 | j | F ',,.--"‘I'—'- : .
1 | BN TR T J/ 28| (I
| [ f l : J { ! | I |
| | | 35 ) )
T A A ARGl S R
| 1 1 ' t : H
| : | { l | : : ‘ : !
! - s e 2
| ! ! | | !
E-}u-.. =5 = . - !__ itll 1] __! L ‘ .I' =
f 0 IE=
! | ' ' P -
| A S
—t .2{}_.__:._ =1 : _| e
! I { ! | {
. T iRl JI, ' | — | :
‘i L | ]
Fip———— . 2 g B e
! | Ir ' ; ‘ 4
= - N
] | i I { } | | | |
0 ——; f—t pe—s Mass (g2)
85 05 125 | 145 | 165 | 185 |
: b | ' i \ | ] |
(a) From the cumulative frequency curve, find the values of p and ¢ in the grouped frequency
table shown below. [2]
M?ZE}"‘ V<85 | 85<x<105 ‘ 105<x<125 | 125<x<145 | 145<x<165 | 165< x <185
J Nr: of . = | -
f_nranges 0 ] 4 _‘ _p ] iq e B 10 f 2
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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]
(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]
Solution
(a)

=12

g=22

(b)(1)
05%d+115%12+13522 4155 104+175x2
Mean mass =
50
_ 6630
S50
=1326¢g
(b)(n)
4(9sY ; 35)° 55) +2(175)
Standard deviation =J Loect! o) +22{15§ +10(159) +200) i35
=19.03
~190¢g

(€)1)

38 37 _ 703

50 49 1225
(e)01)

2 16 32

—x—x?=

S0 49 1225

(d)

The cumulative frequency curve for this crate of 50 oranges will be steeper.

|1
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Mathematical Formulae
Compound fnterest

f
Total amount = P [I + -—r-]

100
Mensuraiion

Curved surface arca of a cone= mr/

Surface eres of a sphere = 4 rp?

Volume of a cone = l,”.! h

Volume of a sphere = s xr'

Arca of tnangle ABC = %ab sinC

Arclength=r@  where & is in radians

Seclor area = }-r’ﬂ ,where @ isin radians
Trigonometry

a b c

sind sinB sinC

a*= b +c* -2bccos A

Statistics

Mean = E.:?'__{fx
1
Standard deviation = J Ezfj:z = [Zf{r—x)

2015 Prehiminary Exar/CCHMS Secondary 4 athematice/401 6101
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Answer all the questions,

| From the set of numbers {-%,ﬁs.u. Z.l.ﬁ,ﬁ.-«"t_ﬂ,{ﬁ.ﬂm},wrim down

{a) all the imegers,

Answer (a) =5,0,+/4 (1]

{b) - all the ralional numbers.

Aot o) —%—.—5.1:,3.1,»’3.4’6.954 (1

1 Factorise completely x* +a* —4b' —2ax.

2 4o —4b" =2ax = (x—a) —-4b’
=(x—a+2b)(x~a-2b)
or
& +a' -4k’ ~2av=(a—x)' —46'
={a-x+2b)(a—x-2b)

AASWEP syessavessissnsssssssinsasninibeies 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 price if a discount coupon is used.
A customer pays $2430 for a refrigeralor using a discount coupon.
Calculate the original price,

90% x 75% x original price =$2430
Original price = $2430 + (0.9 * 0.75)
= § 3600

rt
1014 Prehminary Exnm/CCHMSSecondary 4Mathematics101 601 G
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& ) Sty 2=

-1

b4
2 N X
Ex‘y’ [ - ]
e = 1;:},1
y-l

=2y

§ 4
ﬂ-dy_m

AM'ITar (B i imsisvnrnaa Fpwas s auss [2]

ER]
(b} Given that @ = 49" find the value of x.
(3:3]";49,.
() =)

Tlxd =1l rel

Comparingpowers, Jx+3=4x+1

x=2

Answer  [BEX = liniiiees (2]

5 When written as a product of their prime factors,
A= x 3 x5, '
B=2x3x5,
Given that the HCF and LCM of 4, 8 and C is 6 and 6300 respectively, find the smallest
possible value of C.

HCF = 6 = 2x3
LCM =6300=2" x 3% 5«7

C=2x]x7=42

Answer € =it 2]

7018 Preliminery Exam/CCHMS/ Secondary 4/Mathematics!401 671
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6  (a) Solve the equation | + e

3 )

az-13 §
3 3
4x-|3_ 5
122 =39 =~135
12x=24

x=2

1+

Answer (@) x= ..ciiviisniessisiinasana

(b) The relationship between p and g can be expressed as 2prlg =5,

Pt+q
Find the value of ?-E
g
2p+3q 29
pt+q

S5p+S5g=2p+lq

Ip=-1g

P 2

q k|

22 =:[_3}
q 3

=)=

Answer () -"ffa S

(2]

2]

7  Find all the integer values of x that satisfy the inequality —1 <
-] < 3[._‘!-_:—5.{.)- {S

¥

_]{1{4-*5:] s 2(4-5x) <8

3

-3<8-10x and B-10x<24

10x <11 and ~10x <16
x =)l and x>-1.6
S=lb<x<l.]

Hence theinteger valuesof xare =1, 0and 1.

L
g

Antwer X liani G T e

3015 Prel munnry Exam/TCHME S ceandary 4/ Mathemanica/d016/01 " :’

2(4-5x) <8.

(3]
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(a)  Thegraphs of ¥ 5 and y=-§; are shown on the axes below,
X

Graph A
Graph fl====

(i) Identify whether Graph A or B is the graph for y-—‘% ;
Answer  (a)(i) Graph...B....c..coinine

(i)  Write down the coordinates of the intersection point of the two graphs.

Answer  fa)iid(_1___ .3 )

(b) (i) Expressy=—x"+S5x—2inthe formy=—(x—a)'+b.

p=-x+5r-2
y==(x"=5x +2)

o Sl (5
Y= {J i:+(2]+2 (2] }
Y.l
,P="‘[I"15] ‘1‘4:
Answer (1) .

(i) Hence, sketch the graph of y=—~x"+5x-2.

yll.
ol B
'?"’ y=—xitix=2

2015 Preliminary Exsm/CCHMS/ Sacondary 4N athematica/401 6/01

(1]

(1)

12]

(2]
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9 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 em.
Water is poured into the empty container at & 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 em, and the time, 1 minutes, as the container is being filled up during the 30

minules,
9 cm
i
9 cm
Annwer
h
18 —
16} -
14 —
12 —
Depth o
of water ' e mebmdemdenp ot
(d cm) 8 |~
6 ,,.f'
4 //
2
!/ . Time

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 (minutes)

2 o
Vol of hemisphere 3 7(3)

Vol of eylinder  7(9)(9)
2

= -—

3

Time taken 1o fill up hemisphere = %:ll}mins

= |2 mins

013 Pralimmary EaamCCHMS S econdary 4Mathematicatd0160] | E
L



20 cm

A
R

he diagram above, trinngle ABC is similar lo 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+435
5xr+20y=185
x+dy=17

Arswer  (A) covieorirerarcinrinanniian

i Find the values of x and y if 2x+3y=20.

2x+3y=20 (1
x+dy=17 (2}
(2)x2:2x+8y=34 — (3)
(H=(1): Sp=I14
4
=28o0r2-—
¥ or 5

4

When y =2.8 or 1%,: =58 or 35

Answer (B)x=...0c0cu. =

nary Exam{CCHMS/Secondary 4Mathematica/ 401601

(2]

(2]

(2]

(]

(1]

(1]
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13 In the diagram, ABCD is parallel to EFGH. OFC, PBF and PCG are straight lines.

E zyF H
)
{a) Find the value of
i x
x® +47°=110° (alt, Ls, ADVEH)
x=63
Answer (@)X = i
(i) »

LFBC = 110" (vert, opp. £35)
¥ =180°-110°—47° (£s sum of A)
y=13

Answer (@YD) ¥ = ccinininieianiinen

(i) =

2 =47° (comr. Zs5, ADIEH)
=47

Answer  (@)(iH) 2= cecerrrnnnnarianennss

(b) Explain, stating the reasons, whether P8 is or is not equal to PC.

Answer (BYPB ........ovvvsvesenn.. equal to PC because

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

2015 Preliminary ExamACCHMESecondary 4/Mathematics’40 1601
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(1
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14 The lengths of three square flower beds P, Q and R are in theratio 21 3 @ n, where n is
an mlclgcr Given that the actual arca of P is 64 m® and the total area of P, 0 and R is
784 m®, find thz value of n,

g R+ R
Length 2 = 3 ¢ oom
Area 4 : 9 :
Astual Area 64 m’: 144 m': (784 — 64 — 144) m'=576 m'
16 n* =576
n =36
n =6

AHEWEE: B iios iy o sams pivinsed 5

15 80 students took a Physical Fitness test and the number of push-ups that they did in one
minule are shown in the frequency table below.

MNo. of push-ups (x) | Frequency
0<x510 B
i0<x<20 17
W=x<30 21
JW<x=4) 22
40 =x =50 10
S0=xs6) 2

Find the mean and the standard deviation of the number of push-ups that the students did
in one minule,

Mo, of push-ups (x) Mid-class Frequency
value, x_
O0<xs10 5 8
10<x<20 15 17
20<x<30 25 21
D <xs40 15 22
40cx =50 45 10
S0 < x=60 55 2
5(8)+(15)(17) +(25)(21) +(35)(22) + (45)(10) + (55)(2)
Mean =
BO
7
-Zﬁ-ﬁ

Using calculatar, Standard deviation = 12.6 (3 sig.fig.)

Sipad (z fx)‘

O Standard devigtion = \‘

ST o /s
70400 5
T -{26 ]
= |16
Answer Mean = ...coccieinmainniniian e [21

Standard deviation = .......ocoiiiiniainn [

2012 Pieliminary Exam/CCH AR Seeandary LM athematicau/d Ol 601
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17 The diagram shows

part of aring formed by & number of regular pentagons placed
logether,

Find
(a) thevalue of o,

Each interior angle of pentagon = | 08°
e=360"-2 = 108°

= 44"
Answer  fa)e= . .cuneiiriininrinn, [2}
1b)  the number of pentagons in the ring.
360° 360°

Mo of pentagons =

= =10
180°~144° 34°

Answer  (B) veeeieveeiiiiiineiiieaannann, 1
18 One solution of the equation 3x* +x+k =0, where k is a constant, isx =2,
Find
(n) the value of &,
I +x+k=0
Whenx ==2,3(=2)" +(<2)+ k=0
12=-24k=0
Sk==10
Answer  (8) k=....cccomvrerennnnnnnn. [
{(b) the second solution of the equation,
Ix* 4x-10=0
(x-S x+2)=0
2
=l—or x=-2
x Ju x
';3 Thesecond solution of the equation is x=] %
Answer (b) x=.....ciiiiiniii S m

2015 Prefim nary ExamCCHMS/Socandary AMnthematics/d0] 6/01



14

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 lengthof 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.

3
EL=5.t[EE]
c, % \30

3
Eu.:(i)
175 \$

b |
,{5] X175
5

=102.40
The larger luggage bag costs $302.40.

C

Answer oL - T [2}

20 () pis inversely proportional to g'. It is known that p = 36 for a particular value of .
Find the value of p when this value of g is trebled.

K
p ==,k Is a non-zero constant

k=pg'
=364" for a particular value of g

1
= Eiq—,whcn g is trebled
3

(g
=4

Answer ) 2}
(b) If Alex end Benji work together, they can complete a job in 12 days.

| ;
Benji alone takes 5 days to complete Euf the job. How many days will Alex take

to complete the job alone?

Benji takes 625 = 30 days to complete the job alone.

12 .2
In 12 days, Benji completes 30 = 5 of the job
3
and Alex completes ;ul‘lhc job.

h]
Therefore Alex takes e 12=20 days to complete the job alone.

Answer i) day;; [3]

2015 Preliminary Exam/CCHMS/Secondary aMathematics/d 01 6/01
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21 The masses of 8 sample of 200 eggs from Rainbow Farm were measured and the
results are shown in the cumulative curve below.

200 T
1501
Cumulative It
Frequency 100
50
o | =TT >
41 45 50 55 &0 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 37

ALl

The remaining eggs are classified as “Grade 2

Using the graph,
(a) find an estimate for the least possible difference between the mass of an egg

classified as “Grade 3" and the mess of an cgg classified as “Grade 1"

Least possible difference =58 -51.5 8
=65g

Answer  (8) coiiviniiiiiiiiniiyanSTAMS

Two egas are chosen from the sample group.
(b}  Find the prohability that both eggs are classificd as “Grade 2",

110 108
P(both egy Grade 2)= —x—
( CRpS arc e 2) 101}:199

=1I:'?9

3980

uT
s

Answer (B iiiiiininianniininanans

1014 Preliminnry ExomCCHMS Soeandary #Mathematic/i016/01
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Mathematical Formulae

Compound (nterest

Total amount= P [] + L)
100

Menxuration
Curved surface area of acone= mr/

Surface area of a sphere = 4 & p?

Volume of a cane = %n 2 h

4
Volume of a sphere = 3 ar’

. 1 .
Area of triangle ABC = -i—absmc
Arclength=r @  where & i3 in radians
Sector arca = %r’&' ,where & isinradians

Trigonomeiry
a b c

sind _ sinB  sinC

a*=b*+¢* -2bcoos A

Statisties -

e =X
T

andard devintion = }:fxl _(Z_fx)l
Standard devint JEJ’ s

2015 Prefiminary Exam/CCHMS/S econdary 4/Mathematice/4016/02
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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_-.l{Sx =g ——E}
2 x

Some of the corresponding values of x and y, correct to 2 decimal places, are given in the
following table.

x I 2 3 4 5 & 7 8

¥ -2.50 p 5.50 6.50 6.30 5.00 2.64 -0.75

(a) Find the value of p. |
(b) Using a scale of 2 em to | unit, draw a horizontal axis for 0Sx<8. [3]
Using a scale of 2 cm to 1 unit, draw a vertical axis for =3 =y S7.
On your axes, plot the points given in the table and join them with a smooth curve
(¢) Bydrawinga tengent, find the gradient of the curve at x = 15, (2]
I
(d) (i) Onthe same axes, draw the line ]'=%I for 0sx <8, i
(ii) Write down the x-coordinale of the points where this line intersects the curve. (1]
(i) This value of x is a solution of the equation Ax—2Bx ——= =0.
X
Find the values of 4 and B. 12]
4 The vertices of a triangle ABC are A (2,6), B(16,6) and C(8,12).
Find
( ) ac, {21
el [2)
(b) (i) Find the coordinates of point M on BC where B8C : BM =41, [4]
(i) State the position veclor of point M, (1)
(ii}) Express AM as a column vector. {21
2015 Prefiminary Exam/CCHMS Secondary &Mathematica/d016/02
»23
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! D
N
F
0
80"
52°
A 400 m B

In the diagram, points A, 8 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 angle of
elevation 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 A8 to the top of the building. (3]
The bearing of point E from point 4 is 112°. If 4E is 500 m, find
(d) (i) angle CAE (2]

(ii) the distance from C to E. 2]

8 ABDCQ is a semi-circle with centre al O, radius 5 cm and diameter AD. Arc BCispart ol a
circle with centre st 4. Given angle BOC =1 rad, find
A 5 ¢ o c D

(a) the length of arc BD, (1]
(b) the length of are BC, (3]
(c) perimeter of the shaded region, (3]
{) arca of the shaded region. [3]

2013 Preliminary Exam/CCHMS/S econdary 4/Mathemmics/d016/02



Answer Key
e
(x-3Yx~4)
0] , 2
x=k 2—p£—-+5
k
(ii) 2
1) 1%4.5;:: 2) k=0
() | (4=5)-8=12
(it} m=1l1
p=21
=110
() | r=n*=n or n(n-1)
n=145or =13.5
= ned’
Therefare it"s not one of the resulls of an equation of the sequence.
p=3
See ntiached
Gradient = 1,01
(1) See attached
(i) | 1.45and 7.10
(iin) 1 l
A=T= B==
3 2
(i) —
acu[ﬁ] |
Gy |10 units
® H{H,?-;-}
(i) 14
OM =| |
T
2
(iii) = 12
AM =] |
2
BOO ... 800
—km/l ——km/[
Wil (g
x=68.44/ or =58.44/(2d.p)
837 km
]
A=|30
20
B=(2 1 1)
BA =(66)
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 4016/02
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Additional Materials: Answer Paper
Graph Paper
READ THESE INSTRUCTIONS FIRST
Do not apen this booklel until you are told to do so.

Wite your name, class and regisler number on all the work you hand in.
Wirite in dark blua or black pen on both sides of tha paper,

You may use a pencil for any diagrams or graphs.

Do nol use slaples, paper clips, highlighlers, glue or correction fuiditape,

Answar all questions,

W working is needed for any queslion, it must be shown with the answer,

Omission of essential working will resull in loss of marks.

The use of an approved scientific caleulalor is expected, where appropriale.

It the degres of accuracy is nol specified in the queslion, and if the answer is not exact, give the
answer |2 three significant figures. Give answers in degrees 1o one decimal place.

Form, use either your calculator value or 3,142, unless the quastion requires {he answer in lerms
olm,

Al the end of the examination, fasten all your work securaly together,
The number of marks is givan in brackels [ ] al 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

Cempaund interest

a

r

Total amount= P[]+ —
s (1.5

Menzsuration

Curved surface arca of n cone = rr

Surface area of a sphere = 4 7 r?

Volume of a cone = é—x rih
4 s
Volume of & sphere = ;:rr

Area of triangle ABC = -;-absin-‘:

Arclength = & | where 8 is in radians

| . .
Sector area = Er’& , where @ is in radians

Trigonometry
a b e IE
simd  sinB  sinC
at=b"+¢* -2bcoos A
Statistics
PR P .
LS

2013 Preliminary Exam/CCHMS/Secondary ¢Mathematics/d016/02



Answer all the questions.

4 = 2
x-2Nx—4) (x=2¥x=3)
Make x the subject for the following equation.

. (5% =5k
y ,‘-—-—lp

State the 2 conditions such that x is a real value.

1 (a) Simpliﬁ.r{

b} (0

(i1}

Aol

(a) ! _ 2
(x=2xr-4) (x=-2¥x-3}
4a=1)=-2x—4)
T - 2)(x-30x-4)
_ de=12-2x+8
T (x-2(x-3)(x—-4)
— 2x-4
(x=2)x=3)x=4)
~ Ax-2)
T (x-2(x-3)Nx—-4)

2

" x-)x-4)

by (D) {r;\- _5)k

ip
1 (P =5k
s

(i)

3]
[3]

(2]

iﬁ-g

-—-—-_—--.



2 (a) Inthe following sequence of equations,
(1x2)-2 =0
(2x3)=4 =2
(Ax4)-6 =6

(mxi2)-p=t

(nxy)-z =r
(i) State the 4™ equation
(ii) Find the values of m, pand ¢
{iii) Expressr in lerms of n,

{b) Detenmine if » =196 can be the result of an equation in the sequence.

Soln:
(a) (i) 4 equation: (4x5)-8=12
(i m=11
p=11
r=(11x12)-22
=110

(i) (nxp)-z=r
(nx(n+1N)=2n=r
n4n=-2n=r
n-n=r

r=n'=n or n(n-l)

(b) ren=n
196=n"=-n
n=n=196=0
n=14.5or =135
=X _z.‘I
Therefore it's not one of the results of an
equation of the sequence,

2014 Preliminary Exam/CCHMS/ Secondary 4/Mathematics4016M07 -
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5
3 Answer the whole of this question on a sheel of graph paper.
The variables x and y are connected by the equation

i 2 12
==(Bx— e
y 2( x :]

Some of the corresponding values of x and y, correct to 2 decimal places, are given in the
follawing table,

X l 2 3 4 5 6 T 8

E -2.50 p 5.50 6.50 6.30 5.00 2.64 -0.75

(a) Find the value of p.
(b) Usinga scale of 2 em to | unit, draw a horizontal axis for 0 Sx <8

Using a scale of 2 ecm ta 1 unil, draw a vertical axis for -3 < y<7.

On your axes, plet the points given in the table and join them with a smoath curve.
(¢) By drawing a tangent, find the gradient of the curve at x=3.5.

{d)y (i) On the sams axes, draw the line y=%x for 0sxs8.

(i) Write down the x-coordinate of the points where this line intersects the curve.
(i) This valuo of x is & solution of the equation Ax—2B8x -ITZ =0,

Find the vaiues of 4 and B,

1015 Prebim nary ExandCCHME/Secondary 4Mathematicn 01 602

21

(1]
3

(2]
(1]

(1

[2)
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Find the coordinates of point M on BC where BC: BM =4:1.
Express AM as a column vector.

State the position vector of point M.

zes of a triangle ABC are A(2,6), 8(16,6) and C(8,12).

2am/CCHMS/ S econdary 4MathematicsM 016102



Maximum distance

800

= §§.44 28
GE 442810

=936.9

=937km (35.1)

G The table below shows the price of a ticket for each category for a musical, Swan Lake.

Child (below 12 vears old) 58
Adult 530
Scnior Citizen(above 55 years old) | $20

{n) Write down a column matrix A to represent the above information [n

{b) Mrs Lim bought four tickets for her 70 year old father, her 9 year old and 11 year old
daughters, and hersell.
Write down a matrix D such that the product DA gives the total amount of money
Mrs Lim paid for the tickets.
Hence, find this product. ]
{c) The table below shows information about the musical,

imber of ticke Id
Child Adult Senior Citizen |
Saturday 17 u 25
Sunlay 44 i) y

{i) Form a matrix multiplication if the ticket sales collected on Saturday and Sunday  [1]
are $26E6 and $3522 respectively.
(ii) Find the values of wand v, [2]

Evaluate the matrix P=(1.2 2)T where T is the matrix representing the revenve (1]
collected on Saturday and Sunday.
(i) Explain what the matrix (1.2 2)means and what the answer in d(i) represents. 2]

Soln

—5

2015 Preliminary Examf/CCHMS/ Sveondary dMathematics/ 401402
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10

(2) 8
A=|30
20
(b) B=(2 1 1)
8
BA=(2 1 1)[30
20
=(16+30+20)
={66)
(c) (i) 8
[3? u 25] " =[zﬁaﬁ]
44 85 v 20 1522
(i) (3T=B)+(ux30)+(25%20) = 2686
n=63

(44 =8)+ (85%30) +(vx20) =3522
v=]]

3522

=(10267.2)
Increase in price by 20% and 100% on Saturday and Sunday

(d) () (12 1}(1535]

(if)
respectively.
Total sales of tickets for the Saturday and Sunday

7 D
N
+
C
80°
102
52"
A 400 m yil

2015 Preliminary Exam/CCHMS/Seonndary 4/Mathematics/d016/02



11

In the diagram, points A, B and C are on level ground and 3 is due east of 4. CD is a 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 A is 10®. Find

(a) the distance AC, (3}
(b) the height of the building, : 2]
(¢) the maximum angle of elevation from A8 to the top of the building. 3

The bearing of point E from point A is 112°. 1{AEis 500 m, find
(dy (i) angle CAE [2]
{ii} the distance from Cto E. (2]

Soln:
(a) ZABC =180° ~52°~80" (sum of angles of triangle)
) = 48°

Using Sine Rule;
AC o A8
sind44® =in80°

4
AC = 00

n80°

»s5in 487
sin

=301.8436
=302m(3 sig. fig)
Ll iin ZDAC = 2%
AC
_bc
301.8436
DC =53.2231

=53.2m(3 sig. fig)

fanid® =

{c) Let perpendiculer distance from Clo ABbe h

sinsir el

AC

5in52% =

h
1018436
fr=137856

Max:mum angle of elevation
-.[51.:131]
= [an
237.856
=12613°
=12.6%(1 dee, place)

201 Y Preliminary ExanyCCHMS/ Socondary 4 athematics/4016/07 - .- ﬁci
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i EM
sinl =——
5

BM =420735¢cm

sin0.5 =204
AB

_4.20735
AB
AB =§.7758cm

Arc BC =r@
=8.7758%0.5
=43879
=4.3%m (3 sig. fig.)

(¢} Arc A8 =5(m-1)

=10.70796
Perimeter
=Are AB+ Line AB+ BD+ BC +CD

=Arc A+ Line AB+ BD + BC +(0D-0C)

=Arc AR+ Line AB+ BD + BC +(0D - (Line AB=5)
=10.70796 +8.7758 +5+4.3879 + (5—(8.7758 -5))
=10.09536

=30. len:(3sig.fig)

() Shaded area
a5t |
=————{8.7758% ¥0.
7 3 { X0.5)

=20.0162
=20.0cn’ (3sig fig)

[ N

o

2015 Preli ninery Exam/CCHMSEccondary 4Matiemanes/401602
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G T

The diagram, shows a circle with centre O and points 4, 8, Cand 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 cm, find
(i) CT,
(ii) the area of trigngle DCT

If given two points § and R on the circum{erence of the circle, Mary commeénted thai
tangent lines drawn from these points will always meet. Do you agree? Explain,

Soln;
() ZOCT = £0DT =90%tan 1 radius)
£C0D =360°~90°~90" - 52%angle sum of quadrilateral)
=]28°

(i)
ZACD = £ZABD

=48°angles in the same segment)

_180°~522°
2

=H4°

LACG =180 ~48° —-64°(sum of angles in triangle)
=68°

£DCT (base angles in isos. triangle, U7 =CT)

imtrary Exam/CCHMS/Sccondary 4/Mathematica/d016/02 -

(1]
(2]
(2]

(2]
[2]
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READ THESE INSTRUCTIONS FIRST

Do not open the booklets until you are told to do so.

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

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, 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.

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

If the degree of accuracy is not specified in the question, and if the answer Is not exact,
give the answer to three significant figures.

Give answers in degrees to one decimal place.

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

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.
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Mathematical Formulas

Compounnd Interest

r
=P|l+—
Total amount (+100)

Mensuration

Curved surface area of a cone =l

Surface area of a sphere = 475

Volume of acone = Eﬂ?'ih
Volume of a sphere = E o

1 A
Area of iriangle ABC *Eﬂbsﬂlc
Arc length = 1@, where @ is in radians
L Ly =
Seclor area = Ei' f, where @ is in radians

Trigonometry

a b c
smAd smB smC

a =b*+c* -2bccosA

Statistics

y fx

Mean = EI

Standard deviation = E 7 E 7
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Clamenti Town Secondary School
Mathematics f Paper 1

Secondary 4 Express | 5 Nommal Academic

Preliminary Examination 2015
:u:;a‘: 3 The line 6x+3y=18 crosses the x-axis al C. Wimhﬂ'i
Vige Use

(a) Find the coordinates of point C.
Answer fa) Cl.coeveeme o coorespenna) [1]
(b) Find the gradient of the line.
FET T [ ————— s N0 | ||
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.
F TS g PR 7O | < |
5 (a) Giventhat §' =], findd
Answer (@) d=.......c.cocciiimneanan 1]
(b) Given that -%;=4,ﬁndx.
Answer (B) X =..cccveneriirisscninnnenns [1]
(32
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5

Secondary 4 Express | 5 Normal Acadeimic Mathematics / Papar 1

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?

AP EWET ooreeeieeenrinsmenssnsbnssrrannts

[3]

For

Use

7

(a) Express 2016 as a product of its prime factors.

Answer (@) .....onnieniiii i,

(b) Given that il is a parfect square, find the smallest possible integer value of k.

Answer (b)) k=......cciiiiiiiiiian

(]

(2]

[Turn over
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8 A cyclist cycles at an average speed of 28 kan/h for 45 minutes.
After resting for 25 minutes, he continues to cycle for another 12 km in 30 minutes.
Calculate the average spead of the cyclist in km/h for the entire journey.
ARSWEE ..o ciitiiniamsastiannnns km/ h [3]
9 (a) Solvethe inequality x+6 <13 s 5x-2.
ANSWEL (@) —eveeoerervirinnnsenerererenee [2]

(b) Hence, write down the largest possible prime value of x that satisfies
1+6<13=<5x-12.

Answer (B) X =..ooicciiiiiiniininnaaas

1]

133
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10 (@) Express x' —6x—16 intheﬁ}mnf{x-a)‘mb.

=

ARDWOY [Q) iiiiiiiisiniiiaiaviizens 1)
(b) Hence, write down the minimum value of y = x* — 6x—16.

AMIWEY () ciriscsiimnnsisovsins e s snsnsipsmsnine [1]
() Write down the equation of the line of symmetry of the graph of p = x* —6x —16.

ARIWEr (€) ioiviviiviinsinss -

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?
Answer- s s 1)

[Turn over
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8 Clementi Town Secondary School
Mathematics | Paper 1 Secondary 4 Express /5 Normal Acadamic Preliminary Examination 2015
12 1 = = _m
Mt Pigire b . Figure2 - Figure s
X . 7 e -
\ X / e G -
\_ j'/‘
j‘*' - Figure 4 B Figae 5 ¥ Figure 6’
-.- /- \ - /
. o x_- r :-'. \J : > r

@,y
X

®b) y+x=-2,

(€ y=1-x7

Which of the graphs shown above could be the graph of

Answer (@) Figure ......ccoeveverenennne [1]

Answer (b) Figure .....coevvivvnncinann 1]

Answer (c) Figure ......oooeeniiiinnnn 1

Use
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13 In the diagram, AOC is the diameter of the circle, centre O,
RST is the tangent at S,
£LAS0 = 38" and £LBAC = 26°.
() Find £A4SR. 4
i
R g T
o
Answer (@) £ASR =..........ccavnnne. [1]
(b) Find £4CS.
[a]
Answer (B) LACS =........ccee [1]
(¢) Find £BSC.
o
Answer (¢} LBSC = ....cccoveinvumnsrines (1]
MM E={integersx: 2<x=s10}
P = { prime numbers }
O = { factors of 12 }
(a) List the elements m 0.
AREWRY (B & iR T (1]
(b) List the elements m (P U QY.
ARIWEE [B) .. iinnsesnmnsiseibansancsanins [1]
() Find n(PNC).
ANIWRY (C)aciisansissumninnininsninrnarais 1]

For

Use
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15 A hawker sells green tea and jasmine tea, 2ach 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.
L Price
Gr&?nTen ( 1 y ] Medium | 1.50
JasmineTea 0 i 1.80
4 8 2 -
(a) Find [l 5 l‘.]] 15].
1.8
Answer (@) .. .. .. i [2)
(b) Explain what your answer {o (a) represents.
Answer (b) ....... T e s A T S R T e e R S e L Fa S S T B
...... L N e T I [1]
i s 4x+6
Simpl
16 (a) Simplify 2oy 13y
Answer (a)...c.coovininiiiiiiiiiinnnan, 1]
(b) Express as a single fraction in its simplest form - a-Zl.»!a‘
a+3b o -9b
Answer(B)...... ...l [2)

a5
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Clementi Town Secondary School
Prefimirary Examination 2015

1

IO is vertical and VC' = 13 cm.

(a) Find the length of OC.

(b) Find the vertical height IO.

() Calculate the volume of the pyramid.

17 ABCDV is a ight pyramid with a square base of side 8 cm.

Secondary 4 Expiess / 5 Normal Academic Mathematics / Paper 1
V
13§
D C
(2] fem
Answer (@) OC=......cc..iocon.... om [1]
Answer (b)) VO = ....ccooeevenripenentim [1]
ARSWEL (€] oviieeaiascansanssrinnsnssn em’ [1]

For
Examiner's
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For
18 (a) Faclorise completely S8ab+1-4a—-2b. Exumiocr's
ANERar (B) ivisinsnivinsrsitssacasesips 101
(b) Factorise 3x* - 15x+18..
Answer (B) . oovieiiinieniinene e (2]
19 It is 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.
Answer(a) .....ccooeeeenaeiis Sy 12]
(b) Hence, find the value of x when y = 256.
Answer (b) x= .. i (1]

ng
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20 Inthe diagram, ADB is a straight line, £4BC =90°, AC =16cm, AD =9%cm and area

c

Clemenli Town Secondary School
Preliminary Examination 2015
of AADC =36 am™.
16 em
A
Dem D

(n) Provethat ZCAD = 30°.

Answer (a)

(b) Find the shortest distance between point D and the line AC.

(c) Find the length of CD.

(d) Find sin 24DC.

2]
ANPORE (D) .onveisznsisosusrionmansainys cm [1]
ANSWer (C)....oovvenereenieeennniines cm [2]
Answer (d) - [2]
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21 (a) Convert 2015 picoseconds to seconds, giving your answer in standard form.

Answer (@).....ceeeeerennennn e 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.

() How much was allocated to the other nunistries?
Give your answer in billion.

Answer (B)(1) $ ..cvveiviininninnn.. billion [2]

(ii) Calculate the percentage of the total budget allocated to the Ministry of
Education.

P () T ) R ——— T P |

Exmmniner's
The
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Clementi Town Secondary School
Preliminary Examination 2016 Secondary 4 Express / & Normal Academic Mathematics fPaper 1
. g . Far
22 The cumulative frequency curve below illustrates the marks obtained, out of 70, by 120 Paarhnery
Lise

students in test A. The passing mark is 35,

Cumulative frequency

{(b) The box-and-whisker plot represents the marks, out of 70, oblained by the same
group of 120 students in test B two weeks later.

ALLAEL ¢
.ﬁ
"y 2
- ﬂ { 1.: BI.’RS
1 t 1 T T t
(a) Use the graph to find
(i} the median mark,
Answer (@){1) .. oo e e )
(ii) the mterquartile range.
Answer (@) <. .. — oo ao o [T

EC 1t

Find the mierquariile range.

| LR

Answer(B) ..o e 11

[Turn over



16 Clementl Town Secendary School
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() Inwhich exam did the students perform better? Justify your answer.

T T W ] B B e i 8 B g o R

L T T L L T Ly P e e ———

L L T T T e T e T T T I T

23 'The numerator of a fraction is x and its denominator is v 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.

(b) Solve the simultaneous equation to find the value of x and y.

Arswer () = cnivivisiseseiiones

D S P (2]

() Hence, state the reciprocal of the original fraction.

For

Hls=



Clementi Town Secondary School 17

Prefiminary Examimnation 2015 Secondary 4 Express/ 5 Normal Academic Mathematics J Pager 1
mc;::m-s 24 The diagram shows the speed-time graph of a particle over a period of 15 seconds.
U

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 my/s’

for another 5 seconds.
The distance travelled in the first 5 seconds is 35 m.

{n) Find the value of v.

Answer (@) v= ..o

(b) Find the speed of the particle after 15 seconds.

Answer ﬁ?)...........l..a...

(c) Complete the corresponding distance-time graph.

Speed (m/s)
11
10
v \ i
]}
P s 10 i el
[
Distance (m) !
A -;
I+ - ?'

P frar e i

- *= Time (5)

% £h

E—1 T § )

(3]

~ END OF PAPER —~
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Mathematical Formulae
Compeound Interest
m
Total o
ofal amount = s
100

Mensuration

Curved surface area of a cone =/

Surface area of a sphere = 41w’

Volume of a cone = 3-11?'!}1
Volume of a sphere = 3 o

1 rs
Area of triangle ABC =—2-ab sin
Arc length = r# , where # is in radians

1 2 .
_Sector area = E?' £ where @ is in radians

Trigonometry
a b c
snd smB sm(
a =b*+ec* =2bccos A
Statistics

Y fx

Mean = Ef

Standard deviation =
) [

/
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Answer all the questions.

1 (a) Simplify 7(a-15)-8(a-15).

For
Examniner’s
Use

15-a B
ANSWET (Q):ccvvvcvraviomsmsmaninesiinnizing [1]
(b) Solve (35 +1)b-2)=0.
¥ 2 B
3
ARSWer (Db =........ccon OF womiresansss | [F]
2 The diagram shows a sketch of a rhombus.
A E’
(a) Find x.
112 [l
Annwer{a) X=..vesasivmiian[1]
(b) Find y.
34
Answer (B) y=..c.coviriniinniiiinn, [1]
[HO
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The line 6x+ 3y =18 crosses the x-axis at C.

() Find the coordinates of point C.

3 a
Answer (@) C(........... , sorsnscennnia) [1]
(b) Find the gradient of the line.
Bl
-2
o R [1]
4 The mtio 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.
A B C
1 9
3 h’
9 15 M1
11 U—— $55
LU -85
QU v 845 Ad
ANEWOFE R oo s isossissnarasin: [2]
5 (@ Giventhat 87 — I, find d.
L B
3 ¥
Answer fa) d TR | |
(b) Given that ‘.;_, =4, find x.
e |
-2

Answer(b) x=.. ... (1]
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Far

cemmarsl 6  The surface of a spherical solid of radius 5 m is to be painted and each tin of paint can
Un paint an area of 6xm’.

How many tins of paint are to be bought to paint the spherical solid?

Surface area of sphere = 4x(5)’
&1
= 100=
100% _ 16.66667 M
i
No of tins = 17 Al

Mathematics / Paper 1

7 (a) Express 2016 as a product of its prime factors.
Px3*x7 Bl
ANTWEN () oxivns sissssunsisviorsasnsersoiss F1)
: 2016. —
(by Given that T :5nperfectsqu,f'mdthesnuﬂmtpmslhlemtegmvalueufk
2x3'x7  (2x2x3K{(2x23)x 2x 7 M]
k k
k=14 Al
Answar (b)) k=.vviiniesvimninminnasss 21
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A cyclist cycles at an average speed of 28 km/h for 45 minutes.

Afler resting for 25 minutes, he continues to cycle for another 12 km in 30 minutes.

Calculate the average speed of the cyclist in knv/h for the entire joumey.

Total time taken = 45 + 30 + 25 Mi
= 100 mins = 13-!1
3
Total Distance travelled = 12 + 28 % T:: Afl
=33km

Average speed = 33/1 ;-
=19.8km/h Al

Answer ....ooieinininiiannnnn, km/ h [3]
9 (a) Solve the inequality x+6 <13 = Sx—-2.

x+6<13s5x-2
x+6<13 or 13<5x-2
x<T 3=sx M1
3zx<T Al

Answer (a) ... - [2]

(b) Hence, write down the largest possible prime value of x that satisfies
x+6<13=s5x-2.
5 131

Answar (b)) x=...ciiviasaesinsinesiiae

(1]
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10 ) Express x*—6x-16 in the form of (x-af -b.

Bl
(x-3) - 25
Answer (@) ....ccooiiiomm (1]
(b)  Hence, write down the minimum value of y=x'-6x-16.
Rl
y=-25
ANSWET (B) oo [1]

(€} Write down the equation of the line of symmetry of the graph of y = x* —6x-16.

X=3 i3l
oLl gt = LS. B [1]
11 Ali’s height is 150 ¢m.
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 %150 M1
=14 cm
Chandra’s height = :—?%:-:14# AN
=131m (3sf) Al
ARBWEY = oovisisrivmiamiinssie. 0 [3]
12
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Fox
12 Examiner’s
U
". HL s J"IJI i . -
J Figure 1 . Figure 2 - Figure 3
Pt

Which of the graphs shown above could be the graph of

1
@ y=-—,
x
Bl
4
Answer (@) Figure .......cc.coooeoo.... [1]
(b) y+x=-2,
Il
I
Answer (b) Figure ....................... [1]
(€) yul-2.
¢ B

Answer (c) Figure ................ ... [1]
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13 In the diagram, AOC is the diameter of the circle, centre O, Examiner's
RST is the tangent a1 §. Use
£A80 =38 and £LBAC = 26°.
(a) Find ZASR. A
= C
ZASR = 90" -38"° .
(Tangent to circle)
=52°
131 \
R s T
Answer (a) LASR = .......ccoveevuvneneng [1)
(b) Find £4CS.
LACS = LOSC (Base angle of isos. triangle)
=90°_-38° (angle in a semi circle)
=52° Bl
o
Answer(b) LACE = . ..o, 1]
(c) Find £BSC,
£LBSC = £BAC )
(Angle in same segment)
= 26° Bl
Q
Answer (¢) LBSC = ......ouveveiiinan, [1]
14 €= {integersx: 2<x=10)
P = { prime numbers}
O = { factors of 12}
(a) Listthe elements in 0.
{346} bl
ANSWET (B) i iciivinssiminisinasivanvais [
(b) List the elements in (P UO),
89,10} BI
ANIWEr O)-vicii i i (1]
(¢) Find n(PNQ").
2 B3t
ANTRErfe) ... oninneaisinissivas i (1]
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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.
a Price
P Dishiis g Small  { 1.20
&&TIHTH [ [ s " ) Medium | 1.50
Jasmmne Tea Large 1.80
4 21'2 %12+ 8x1.5 + 2x1.8 {
(@) Find 1. = {P*-EFELOw2x]. M
1 0 A IXL2 +5x1.5 +0x1.8
{204 Al
(E,'?
L R S [2]
(b) Explain what your answer to (a) represents.

Bl

Answer (b) The elements in (a) represents the total amount eamed by the drink stall

fursel]inggreantenandjnsmjnclmmpactiwiy......,.,....._,...“.,,....._...“........“. (1)
—— dx+6
Simplify —— —
16 (a) plify Ry 43y
2
e B1l
¥
AREWRE (B ioiccnciniiviiiili vimninn. [1]
(b) Express as a single fraction in its simplest form §__a-2b

a+3b a*-9p"

4 _a-21b  4(a-3b)-(a-215) A1
a+3b a'-95° [a+3bia—3&)

3a+9h

{a+38)Ya-38)

3
a-3b

Ad

ARPRET (B) s oicavisinacisimuss s v 2]
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17 ABCDVis a night pyramid with a square base of side 8 cm.

FtJ is vertical and ¥C = 13 cm.

(a) Find the length of OC.

1
OC==AC
2

=%Js‘ + 8

=566 cm (3=sf) 1

(b) Find the vertical height VO.

VO = 13° —OC?
=137
=117 cm (3 s.f) i

(¢) Calculate the volume of the pyramid.

Volume = %(8'}-/]3_?

=250 em’ (3s.0)

|

|

Answer (@ OC=.....................cm [1]

Answer ) VO =.....c.ccevinnnnn. cm [1]
Bl

ANIWEr () civivivinnsanaaiiioni em’ [1)

[Turn over
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1B (a) Factonse completely 8ab +1-4a-2b.

8ab+1-da-2b <4a(2b-1)-(-1426) "
= (4a-1)26-1) Al

AIWEr (B s b (2]

(b) Factorise 3x* —15x+18.

I -15x 418 =3 r‘—5x+ﬁj M1
x-3fx-2) Al

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.

T= % where k is a constant Mi
¥

k=12

ARTWEr ) s R

(b) Hence, find the value of x when y = 256,

o |t

Answer (b) x= _ ..

-1
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i . " For
5121 (a) Convert 2015 picoseconds to seconds, giving your answer in standard form. Examiner's
sz

2015107 Bl
Answer (@......c.ccooevevvnnnn... S€conds [1]

(b) Inthe Singapore Budget 2015, the Ministry of Education was allocated
$10.9 billion from the total budgel of $67 820 000 000.

(i) How much was allocated to the other ministries?

Give your answer in billion.

6.782x 10" -10.9x10° M1
=5.692x10"

56.92 Al
Answer i) 8 oevvveeeeennennnrnn, billion [2]
(if) Calculate the percentage of the total budget allocated to the Ministry of
Education.
?

10210 <100% Mi

6.782x10"

-16.1% Al

E T )T (77 RO —— . 17 |
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22

Cumulative frequency

The cumulative frequency curve below illustrates the marks obtained, out of 70, by 120
students in test 4. The passing mark is 35.

(a) Use the graph to find
(i) the median mark,

40 31
Answer (al(1) - ..o o i [1)
(ii) the interquartile range.,
Accept Ans:
2110 22 Bl
Answer (@(it) . ... ..o 1]

(b) The box-and-whisker plot represents the marks, out of 70, obtained by the same
group of 120 students in test & two weeks later.

= s __ﬁ__,_,_,,_|_ ]
= e l -"I
i
5
Marks
Find the interquartile range.
28 i
Answer (B) ...iiiivinsis s [1]
Y4

[Turn over
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(c) In which exam did the studenis perform better? Justify vour answer.
Test B has a higher mean mark than that of Test A, hence the students
Answer (c)

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

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

23 'The numerator of a fraction is x and
form.

The sum of the numerator and the denominator of the fraction is 21,
When 3 is added to the numerator, the fraction becomes 1.

its denominator is y when expressed in its simplest

(a)  Write down two simultaneous

equations, in terms of x and y, to represent this
information.

x+5 | 1231
¥
Answer (a)
X+ y= 2] B
................................. (2]
(b) Solve the simultaneous equation to find the value of x and y.
8 Bl
Annetr (B X T
13 jii
L e [2]
(¢) Hence, state the reciprocal of the original fraction.
13 R
B

Answer (o) .. ... 1

Far
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For Fi
Exmine's| 24 The diagram shows the speed-time graph of a particle over a period of 15 seconds. By
Qe The particle uniformly decelerated from 10 m/s to v m/s in 5 seconds. tse

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 Bl
ANSWer (Q)V = ecriirairiiieiiiaisisinsnnens [1]
(b) Find the speed of the particle after 15 seconds.
14 121
ANEWer (D) vicviisiciii vnniasimision nv's [1]
(¢) Complete the corresponding distance-time graph. 13]
Sif'ﬁid {m/s)
10
Lt 1
*Ti
0 s 10 15 o)
!
Distance (m)
f |
100

55 i : :
35 l/ |

131 '

» Time (s)

5 10 15

~ END OF PAPER ~
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Mathematical Formulae

Compound Interest

-
Total amount = P(] +E]E)

Mensuration
Curved surface area of a cone = 1l

Surface area of a sphere = Anr*

1 .2
Volume of a cone = E'ﬂ?‘ h
4 -3

Volume of a sphere = -5 w

1 ;
Area of triangle ABC = Eab smC
Arc length = rfl, where # is in radians

Uors
Sector area = Er'g,wlm‘c 7 is in radians
Trigonometry
a 1] c
smnd simB sinC
a® =b? +¢* —2becos A

Statistics

QR

Mean = Ef

aione | 2L _(2F)
Standard deviation = EI [Ef]
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Answer all the questions.

1 (a) Solve (2x+1) =25. (2]

1 i '2
(b) Simplify “425 L5 33) , 2]

{c) Itisgiventhat z = _ %

3x—y
(i) Findzwhenx=3and y=15. [1]
(i) Express x interms of y and z. (2]
(d) Express 2 - ‘;L'EE as a single fraction in its simplest form. (2]
+2g

2 (a) Lenny boughta 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]
(ii) the amount Lenny has to pay per month for the loan. i2]

(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 15000 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
slart of every year,
Afier 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]

[Tum over
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|8

A B
Diagram 1 Diagram 11

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 AKR of a circle centre O and radius 3 m, as shown
in Diagram L

5
It is given that angle AOE = % =

(a) Calculate

(i) the length of AR, [2]

(ii) the perimeter of the segment AKR, [2]

(iif) the area of the segment AKH, [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]

(@) In the diagram above, ABCD is a cyclic quadrilateral in a circle with centre ).
ABE s a straight line which is parallel to DC.
Given that angle AXC = 40° and angle AOD = 80°. find
(i) angle DAO, 1

(i) angle ACD. (1]
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(b) Given further that angle ODC = 307, find angle OAC, (1]
(c) By showing your working and stating all the reasons clearly,

(d)

(i) prove that triangle ACE is isosceles, [2]
(ii) show that triangle BCE and triangle DAC are similar. [2]
A point, F, is on the same side of 4D as O, such that angle AFD is 30°,

Determine whether the point F lies on the circumference of the circle, inside the circle,

or oulside the circle.
Give a reason for your answer. (2]

A rectangular piece of paper ABCD is folded along the line ED such that C is moved to F.
The length of A8 is (3x - 2) em, AD is (2x — 1) an and EC is 4 em.

(a)

(b)

(<)

(d)

Write down an expression, in terms of x, for
(i) area of rectangle ABCD, (]
(if) area of the triangle DEF. (8

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. 12]

Solve the equation 6x” ~19x~174 =0, giving the answers correct to three decimal

places. {3}

Find the perimeter of the folded piece of paper. [2]
150

[Tum over
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(@) The diagram above shows part of the design of a necklace.
AD and D( are sides of a regular polygon.
ABCD and DEFG are squares, while angle CDF = 20°.

(i)  Find the total number of sides of this regular polygon. 3]

(ii) Calculate angle AGF. 2]

(b) The first five terms in a sequence of numbers, T, Th, Ty, Ty, Ts ... are given by
T .

(i) Find Tyand 75, 1]
(if) Is it possible for the terms beyond 75 to be negative?

Explain your answer, [1]
(iiif) Find an expression, in terms of ., for T, 2]

(iv) Evaluate Tis. (1]
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420

The diagram shows a large garden, PORS, which overlooks a triangular pond, PST.

A bridge is built across the pond from [/ to 7, where U/ is a point on PS and T is due east of [/,
Angle TPU = 42° and the bearing of P from 7 is 290°.

PT =340 m, SU/ =280 m and RS =420 m.

(a)

(h)

Calculate

(i) angle PTU, [
(ii)  the bearing of S from P. [2]
After a stroll in the garden, Joe stops at [/,

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) When the pond appears on an accurate map, PT'= 17 mm.
Find the area of the pond on this map in square millimetres. [2]
51

[Turn over



8

Clement) Town Secondary School
Muthematics / Paper 2 Secondiry 4 Express’S Normal Prefminary Examination 2015
b (@) Pisthepont (2, 1),
=3

The position vector of () m[ £ )

() Write down the column vector PO, [

@if) Find the exact value of ]@[ 2]

(iif) Find the position vector of R, such that OR = 30P. [1]

(b) p
E
F
B
a
D G
b
P

ABCD is a parallelogram and £ lies on CD produced such that CD = DE.
Fisthemidpointufi[)md(?isnpuint on BC such that BG : GC =1: 3,

Given BG=a and D= b.

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

() DF, [1]
(b) BF, (1]
(¢) BE, (1]
(i) Make two statements about B, F and £ (2]

(iii) Find the numerical value of

@) area of tnangle AFE [
area of triangle DOG
b e of triangle AFH (1]

area of quadilateral FEGD
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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 (n) in Town § after 1 years.
The variables t and » are connected by the equation n = 60(2" )+ 150.
Year (1) 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. m

(b) Using a scale of 2 cm to represent 1 year, draw a horizontal axis for O0st<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,

@) (@

(ii) What does this gradient represent?

By drawing a tangent, find the gradient of the curve at (5, 2070).

(¢) The number of residents in another town, Town M is given by the equation

n="T7000-600¢ for 0=t=7.

(i)  Onthe same axes, draw a graph to represent the number of residents in

Town Af.

(1l
2]
(1

121

(if) Find the value of  when the two towns have the same number of residents. [11

1 B

[Tum 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

(i)  both of them take a candy bar, 1]

(iii) Ben takes a chocolate, [1]

(iv) one of the items taken is a chocolate. 1]

(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.

Mark 2131456789110
[Frequency [ 1 |1 ]0o |25 [3]1]4a]3
(i)  Write down the median mark. [1]
(ii) Calculate the mean mark. 1
(iii) What is the passing mark of the quiz if 40% of the students passed? [
(iv) Calculate the standard deviation. 2]

(v)  The same group of students took part in a Science quiz with the same maximum
mark. .
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
(Juizzes. 2]

— End of Paper -
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Mathematical Formulae

Compound Interest

-
Total amount = F(l‘l'ﬁ)

Mensuration

Curved surface area of a cone = 1l

Surface area of a sphere = 4wr®
1

Volume of a cone = E - h

Volume of a sphere = 3 w

| )
Area of triangle ABC = Eﬂb sm

Are length= r@  where @ is in radians

l %
Sector area = Er'ﬂ,whm # is in radians

Trigonometry
a b c
smA smB sinC
a® =b*+¢e' =2bccos A
Statistics

-

Standard deviation = E I E /
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(b)

()

(d)

1 (@

1 (o)

1 (d)

Answer all the questions.

Solve (2x+1) =25.

.r+2y+1t‘-3_}"

Simplif
i A 8

Itis given that 7 =

3x—-y
(i) Findzwhenx=3and y= 1.5
(ii) Expressxinterms of y and z.

f -z

Express 2 -
"5 fig

as a single fraction in its simplest form.

(2x +1) = 2425
5-1 -5-1
xT=—— or
2 2
x=2 or -3 [B2 — 1 mark for each correct answer]

x+2y . EI:x e Zny—h 2_}-}
4 8
x+2y 8

ri 2(x—2yNx+2y)
1

x=2y

[M1 — factorise]

[Al]

(i z=0632 [B1]

F] X
28 =
W -

3zl x-2ly=x
32'x—x=2y [M1 - grouping like terms]
1{331 - l)n 2y
2
el
3z -1

[AL]

2f+4g-(41-g)
f+2g
_Sg-2f
f+2g

[M1 - combine as a single fraction)

[Al]
rEL‘-

2]

2]

(1
12]

121
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2 (a) 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 S-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. 12]
(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 1o
spend on fuel in one year, correct to the nearest dollar. 2]

(¢)  'The eriginal value of the car is its selling price of $109 000,
For each of the first five vears, 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 (@ 0 Intwm=$[ﬂ.ﬁxl{l‘?ﬂﬂﬂ}xlh5 [MI1 —simple interest]

100
-~ $9156 [Al)
(ii) Mmmlypammt-x{ﬂ'“m:m:g}*g”ﬁ [M1 — instalment]
=
=5$1242.60 [Al])
2 (b) Amount of fuel required in a year = 9.5x150 = 1425 litres } [M1 — either one]
Price of llitre of fuel after discount = $2.025
Amount of money spent on fuel in a year = $2 885,625 = $2886 [Al]
2 (0 109000x(0.87) =71776.827 [M1 — depreciation]
0 - .
200 Iy IR %100 % [M1-find %6 change]
109000

=34.15% (to 2 d.p.) [Al]
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3

(9]
4,
jfﬁ.rr‘\g m
P
f/\-l?—r)\\
A R
Dhagram | Diagram [1

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 15 given that angle A0B = f—;t-
Calculate
(i) the length of AB, [2)
(if) the perimeter of the segment AKRB, 2]
(iii) the area of the segment AKF. 3]

(b)

(a)

(@)

(=)

(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]

Sz
H AB= 2(35&1 %) [M1 — use tnigo ratio] 24

=365m (3sf) [Al]

e
OR by cosine rule =
(ii) Perimeter = 3(11 - T—‘:] +48 [M1 - find arc length]
=186 m (3 5.f) [Al]

(iii) Meaufmlnorsegmenh%(ﬂz(f—:—sini—;) [MI]

= 1.54382 m>

Area of major segment AKB = #(3f -1.54382 [M1]

=26.7305 m’
=267m'(3sf) [Al]

Volume of tunnel = 26.7305x 20 = 534.61 m’ [M1] &K

Total cost of cement = 30%534.61 = $16000 (3s.£) or $16038.30  [A1]
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+4
(#) Inthe diagram above, ABCD is a cyclic quadrilateral in a circle with centre (.,
ABE is a straight line which is parallel to DC,
Given that angle AEC = 40° and angle A0D = 80°, find
(i) angle DAO, i
(i) angle ACD. [1]
(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, 12]
(ii) show that tnangle BCE and triangle DAC are similar. (2]
(d) A point, ¥, is on the same side of AD 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. 12]
4 (a) () LDAO= Lt ;m = 50" (isos. triangle) [Al — with reason]
4 () (@) LACD= %{Sﬂ'}- 40° (L atcentre = 2 £ at circumf)  [Al — with reason]
4 (b)) Z£O0AC=180"-50"-50" - 40" -30" = 10°(sum of £ s in atriangle) [A] - with reason]
4 (¢) (@) LEAC= LACD = 40*(from (a)ii); alt. £s, AE/DC)
Hence £ FAC = 40" [MI]
Since £ EAC = 2 AFC
Hence, triangle ACE is isosceles.  [Al]
4 (0

(i) LCBE= £ ADC (ext £ of cyclic quad ) [A] — with reason]
L BEC = £ DCA =40 (from (a))
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By AA similarity test, triangle BCE and triangle DAC are similar. [Al]

4 (d) F lies outside the circle. [Bl]

If F lies on the circumference, 2 AFD = 40°.
If 7' lies inside the circle, 40° </ AFD < 80° (£ at centre = 2 £ at circumf)
Hence F must lie outside the circle [Al —with reason]

A reclangular piece of paper ABCD 15 folded along the line ED such that C is moved to F.
The length of AB is (3x—2) em, 4D is (2¢ — 1) cm and EC is 4 em.

(a) Write down an expression, in terms of x, for
(i) area of retangle ABCD, (1
(ii) area of the tnangle 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. 21
(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]

5 (@ @ (ECBx-22x-1D)=6x"-Tx4+2 [B1]
5 (@) ) %.:4)(3;:—2:.-:3;:_4 (B1]

5 ® 6x'-7x+2-2(6x-4)=184 [M1]
6x* ~19x-174 =0 [Al) 56
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g ': — —
5 (© x= ~(-19)£J(-19)" - (4)6)-174) [M1 - quadratic formula]
(2X6)
x=T19 or -4.030 [A2 — 1 mark for each correct answer]
5 () DC=3x-2-19588
DE = 19588 + 47 =19.92 cm [MI — find DE by Pythagoras Theorem]
Perimeter =3x — 2+ 2x— 1 + 2x -5 + 19.992
=Tr+11.992
=624 cm [Al]

(a) The diagram above shows part of the design of a necklace.
AD and D)(5 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]

(i) Calculate angle AGF. 12]

6  (b) The first five terms in a sequence of numbers, Ty, T, T3, T4, Ts, ... are given by

-9.-4,1,6,11,....
(i Find Teand 75, (1]
(ii) s it possible for the terms beyond T'sto be negative?

Explain your answer, 1]
(iii) Find an expression, in terms of n, for T, [2]
(iv) Evaluate Tys. (1]

6 (@) () Imeriorangle of polygon ( ZADG)=360"-90" 90" - 20"
=160" [M1 - angles at a point]
-, Exterior angle = 180" —160" = 20"

360

No. of sides = = [M1—intorext £ of pelygon method|

-18 [A1]
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6 (1) G man.m_;ﬂ-m‘ [M1 -isos &

LAGF «10"+90" =100 [Al]
6 (b) (i) Ts=16T:=21 [B1]

6 (b) (i) No.Every tenm in this sequence is larger than thc 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) T,=-9,-4,1,611,...
Ta+14=35,10, 15, 20, 25, } [M1 — recognise the pattern)

Tn+l4=5ﬂ
Th=35n-14 [A1)
6 (b)) (V) Tise=5(150)— 14 =736 [B1]

Qa&“\\f
I A
® ® @ @

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 S and T 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.

S

(a) Calculate
(i) angle PTU, (1]
(i) the bearing of S from P. (2]

(b)  After a stroll in the garden, Joe stops at U,
Suppose the entrance to the garden is at P, how far is Joe away from the entrance? 121

189
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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 PS to 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]
A
T @) LPTU=290"-270'~20" [BI]
B
P
7 (i) ZBIP =360"- 290" = 70 o 340 A
LAPT =180° - 70" = 110" [M1]
2 T

Bearing of S from P =110" +42° =152 [Al]

280
7 () ZPUT=180"-42"-20" =118

PU 340

sin20° sm118°

[MI- sine rule]

PU = .34[] xsin 20°
sin118°

= 131.703
=132m(3sf) [Al]

7 (¢ Arcaofthe pond = %ﬂdﬂ){!ﬁiﬂ 131.703)sin 42° [M1 - %abshi ¢ ]
= 46832.12
=46800m’ (3sf)  [Al]
7 (d) Let xbe the shortest distance from PSto T,
Area of the pond = 46832.12 m’
%{x}(230+131.?03]=45332.t2 [M1- area of triangle]
x=227.504~228 m (3s.£) [Al]

7 (&) Ratio of length =340 m: 17 mm =20m : | mm

Ratio of area = 400 m” : | mm’ [M1- area of similar figures |

Amofp-undunﬁmmafﬁ:%limll? mm’ [Al]
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8

(a)

(@)

(a)

(a)

(b)

P is the point (2, 1)
The position vector of O is[":’]_

@  Write down the column vector PO. 1)
(ii) Find the exact value of lﬂ 2]
(iif) Find the position vector of R, such that OR = 30P. (1]

o o-()
D O T
w1
) |Pg=V5+5 (M1
= J50 or 542 units [Al]

@) OR-30P
OR - 00 ~30F - 00)

5752 {2} (3) m

A
E
F
B
a
D G
b
C
ABCD is a parallelogram and E lies on CD produced such that CD = DE.
F 15 the midpoint of AD and G is a point on BC such that BG : GC=1:3.
Given BG=aand CD=h,
(i) express, as simply as possible, in terms of a and/or b,
(a) DF, (m
(b) BF, 158 (1]

(c) BE. (1]
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(i) Make two statements about B, F and £

(i)

Find the numencal value of

@ area of tnangle AFB
area of trangle HCG'
®) area of tnangle AFR
area of quadilateral FRGD
® O @ E""——F-H%E--%HHF—EH (B1]
() () () BF=BC+CD+DF =4a+b-2a=2a+b [B1]
() () (¢) BE=BC+CE=4a+12b [B1]
() () . BE-2BF
(1) BE=2BF (2)B, F and E lie on the same straight line, [B2)
area of tnangle AFR 2
-t Bl
®) @ ® area of triangle DCG 3 (=]
®) @) ) area of triangle AFH 1 2

area of mmﬂehmﬁﬂ-zzg
area of mangle AFB 2
=—(fr
arca of tnangle DCG 3( R
area of mangle AFF 2

" area of quadilateral FEGD 3

[B1]

12]

(1

(1]
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13

9

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

The table below shows the number of residents (n) in Town S after [ years.
The variables r and n are connected by the equation n = 60(2 )+ 150.

Year (1) 0 1 2 3 4 5 3 7
Number of residents (1) | 210 270 390 630 | 1110 | 2070 3 7830
(a) Find the value of k. [1]

(b) Using ascale of 2 em to represent 1 year, draw a horizontal axis for 0 st s 7.

(<)

(d)

(€)

(@)

()

(€)
(d)

(e)

(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.
(i) By drawing a tangent, find the gradient of the curve at (5, 2070).
(ii) What does this gradient represent?

The number of residents in another town, Town M is given by the equation
n=T000-600f for 0s1=s7.

(i)  Onthe same axes, draw a graph to represent the number of residents in
Town M.

(iiy Find the value of 1 when the two towns have the same number of residents.

[1]
(2]
(1

[t

k= 60(2°) + 150 = 3990

[BI]

Draw the axes with correct scale. [B1]

Plot all given points. [B1]

Draw a smooth curve through all plots. [B1]

(Refer to graph)

f=3.8 years (+0.1) (B1]

(i) Draw thetangentat {= 3. [MI]
Gradient = 1330 (£100) [A1]

(i) ‘The gradient represents the rate at which the number of residents in the town is
increasing at the instant when r = 5. [B1]

(i)  Plot at least 2 points from the given equation.  [Bl]
Draw a straight through all plots. [B1]
(Refer to graph)

(if) From the graph, 1=5.8 (B1]

5
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10 (a) A goodie bag contains 5 chovolates 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. 12]

Find, as a fraction in its simplest form, the probability that

(i) both of them take a candy bar, (1]
(iif) Bentakes a chocolate, [
(iv) one of the items taken is a chocolate. i1
10 @ @
Ann Ben Chitcome
4 5 4 5
7 Chocolate Ex? BT
2
8 Chocolate 5 5 i B
£ Candy Bar %1 5%
7
oA 3 5 15
3 Candy Bar 7 Chocolate E" 775
8

3| B2

3 2 3
Candy Bar 57 =B

(B2 for no errors, BI for 1-2 errors, BO for more than 2 errors]
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10 @ @ %:% ,% [BI]

10 (a) (i) -:-x-:—+§x%=% [B1]

10 (a) (iv) ;~K§+§x;-% [B1]

10 (b) Twenty students took part in a Mathematics quiz which has a maximum of 10 marks.

10

10

10

10

(b)

(b)

(b)

®)

(b)

‘Their marks are shown in the frequency table below.

Mark 4 |56 |7 |8B]9]10
Frequency | 1 |1 |0 |2 ]5]3]1]4]3
(i  Write down the median mark. 11
(i) Calculate the mean mark. [1]
(iif) What is the passing mark of the quiz if 40% of the students passed? m
(iv) Calculate the standard deviation. (2]
(v) The same group of students took part in a Science quiz with the same maximum
%ﬁnmu 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 [B1}
@) Mean= 2x143x] +5x24 6% 54 T3+ Exl 494 +10x3 _ 7 [B1]
20
(iil) Passing mark = 8 [B1]
(v Standard deviation = 'I!E’xl+3‘xl+5‘x!+ﬁ*xj;§‘x3+ﬁ’HI+9‘)¢4+IU‘ 3
=12121(3s.f) [M1]  [A1]
(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 —

6o
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Answer all the questions,
1 {a) The selling price of a bedroom set afier u 25% discount is $4 800,
(i)  Find the original price of the bedroom set. [1]
(ii) John bought the bedroom sel 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 o simple
mterest of 25% per annum, lind the number of years John will 1ake 1o
repay his loan. [2]
(b) Mrs Lim deposits 520 000 into a bank that pays a compound interest of x% per
year. Find the value of x il she receives S6 898 in interest after 12 years. [3]
(¢) The exthange rate between Singapore and the United States is
USS1 = 5GF1.35. Susan bought § handbags from the US that cost US$320 each
und sold the bags for SGS500 each. I'ind the percentage of the tol profit made.
12|
% VETLESTE
(2} Make 5 tie subject ol the formula 2rs = i_r—— {3]
z
BV ) xpand and simplity (p — 4. [t
Gi) It is given that p? p; =11 llence or otherwise, find the values of
TS 131
ik
3 A solid metal hemisphere of radius '3 ¢ ie melied 10 form some solid identical
eares &nd solid identicar spheres with radius 2.5 e
(n)  Given that each cone und each sphere have the smne volume, find the height of
cach cone, 12]
(hy  Find the nomber ol spheres fomited if the number of spheres is twice the number
o! vones, [2)
(¢) Calculate the total surface area of each cone. 12]
{(d) The surfaces of the cones are pamted red. A tin of 200 ml of paim (hal costs
$3.50 can paint an area of 450 cm’. Calculate the tolal cost of paint needed 1o
paint all the cones. {21
Crescent Sily” Senoor £015 Prakrn 54 Lisin P2 [Turn over
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Diugram | shows a semi-circular drain ABCD of length 5 m. On a miny day, the deain
is filled with water to a height of 0.7 m. Diagrmun 1l shows the ¢ross-section of the
drain when it is filled with water. The cross-section bas centre 0 and a diameler of
15m,

Diagram | Ivingram 11

(a) Calculate the curved surface arca of the drain that is in comtact with water,
(b) Find the total volume of the water in the drain. 13

(u) A universal set is givanas £ = [x ¢ x is an even integer iess than 20).
is given that A = [x 1 x is amultiple of 8] und & = fx s x 1 amultiple ol 4]
(f) Using set notation, write down the relationzhip berween set A und set 8. 11
{ii) Hence, represent sets £,.4 and B oo Venn Diogram, showing all the 1]
elemens elearly.
(i) Onyour Yenn Diagram, shade the region &' 0 5. [1}
Ihy Reter o 1he Venn Disgrant belove and answer the questions that follow

i L
m .
(i} FindPng i)
(i} Write down the set notation for the shaded region, I
(i) 1 e = {ew,v,w,x.y,2), P=1{u,w,y) and x €0, list all the pussible
clemens in Q. (11

Crescem Gely” School ai b2



G
P
T
5
A
Q E R
I the diagrun above, ABCDE are an the circumference of 4 circle with centre 0. QF
and QR are tangents to e circle at § and E respectively. AC and CE intersect BD al
O and ¥ respectively and QA0 is 2 siraight line.
{a)  iiis given it 2504 = 50° Showing your ressons clearly, caleulate
(iy  <BCA, 1]
{i) LALE, 1
(it £CED. 12]
{b) Given that £BX D = 100°, explam cleariv whether point X is int the circle, on
the eircumterence or outside the circle. 2]
Crescent Girs' Schoo! 1075 Pretim 24 Math 22 [Turm over
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The dingram below shows the cumulative frequency curve for the marks of 400 pupils

who st for a Mathematics Examination.

7

Lowanbatg dayznuind

Ay
1]

Faammanan Mark
a0T0EN S

e interauaItie range.

tie iedian mark,
sudents obiained less than 33 marks and the mher obtained more than 66

Two students were selected ai rundoin. Find the probabitlity thin ene ot the
marks.

Use your graph o nnd

{8)
(it}

in)
(b}

Cieecen) Girts" Schoal



() The smne group of students sar for 3 Chemistry Examination and the resulls ane
slinslr.-ﬂnd in the Box-and-Whiskers dmgram b-:luw

- i
__' 1 H ! i

-
e

1
! ] 2 R Ly
bl " | | Lo |
Lozl ' ; }Mml
g 6 10 211} 40 %ﬂ 60 '*'r“ 8 90 100
Llse lhl.‘.'- Box-and- Whiskers dmgmm to fihd
(i) the median mark, [
{if)  the inlerquartile range, iy

() Compare the murks obiwined by the 400 studenls for the Mathematies
Exdmination and Chemistry Examination in two different ways. [2]

8 Cansider the following sequence

e ==
Ling i 11+E‘=3!:(2K') |
2
Tne2 , e Sl
12t 43 =62 = () l
Fi
Line 3 §% 5y
: l':'! = 3 3 4oad = 2= )
_ 2Pt =100 = > 1
Lineda | | |
() (1) Write down the 4™ line of the serquence. t
(it) Write down interms of n, the sumof 19 + 23 4 3%+ ... 0’ [ 1]

()  Use your resull in (a) to find the sum of

(i) FP+42455+6%...... +50? (2]
(i) 22+434+6°+8%+...... +503 12]
Crazcent Guls” Scnocl 2015 Prelim S4 Math P2 [Turn over
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7 Inthe dingram below, 0P = p und 00 = q. ltis given that oF = —E CA, 0Q = -;;_S
SB = 0 and 3SR = SA.
0 g Q 5 I
{#) Lxpress as simply as possible in terms of p and 4,
iy SA Ly
@) P8, ' L
(i) PR iz
(b) State 2 faces about PR and P, (2]
(¢} Find the numerical value of
apea ol trinigle RED I3}

Ared ol triangle APR

Crescenl Geis” Benool A01E02Ns



10 Two langusge 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

lable below.

May June
Horean | Japanese | Chinese | Korean | Japanese | Chinese
School X 150 220 116 200 250 136
School ¥ 90 3 10 151 308 457 ]

The number of students for ench language course in both schools in May can be
represented by the matrix

7
M= (130 220 116
90 3 10
Similarly, the number of students for each Ianguage course in both schools in June
can be represented by the matrix J.

(2} Wrile down the matrix J. [t]
(h) Evaluare T = %- (M +J). (1]
{e) State what the elements of T represent. f11
The course feas were $200, $180 and $100 for Korean, Japanese and Chinese
lapgunge courses respegrively. .
()  Wrile down 3 matrix S such that the elements of MS represent the total course

[zes collecicd by each schoot i the munth of May

Hence, ¢vaiuate MS, 4

11 A am wravelled from town X to town P when were 320 knoapar, ol as gverags speed
of x ko A van travelled on the same road from town ¥ io fewn X at an average
specd which was § kmvh slower than the speed of the car

(a)  Write down an expression it terms of x, for the time taken by the car to travel
Irom town X 1o town 1. il
() Write down an expression s terms of x, for the time taken by the van w travel
from town ¥ to town X, (4]
{¢) Given that the difference in time taken for both vehicles 10 reach thewr
respective destination is |5 minutes, form an c¢quation in x and show that it
reduces 1o
X' -5x—6400=0 [3]
(d) Solve the eyuation x?—S5x - 6400 = D, giving your answer correct 1o 2
decimal places. [2)
fe) Henee, find in hours and minutes, the time when the two vehicles mest. 31
Croscanm Girls" Sohool PO Peabm 54 Math P2 iTum cver
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10

12 4, 8, C and D are points on level ground such that C is due cast of A. It 35 ziven that
AB=T75m, AC=95m AD=9m,  LDAC =54 and Z£CAB = 32°,

MNorih D

p w

7.5

N

N

[

(s} Caleulate
{i) angle AHT, given that angle ABC 13 an obtnse anple,
{it) the bearing of € from B,

th) A tree isat 2 The angle of depression oF O from e tap ol the 1eee j2 25
Calculnte the
(1) hewht olihe tres,
(if) wreatest angle of 2levation of the 1op of the tree from a point alung the [me
AB.

13
i

2]

Creccent Gum” Schood w0 180N S



i

13  Answer the whole of this question on a pieee of graph paper.
: 2 ]
The varinbles x and y are connected by the equation y = x + -~ 1.

The 1able below shows some values of x and their corresponding values of y.

x o] 1 ] 2] 3 T4 s s |3
y |7135] 6 |a5| 4 |39 | a4 |45|s52] & [175

(a) Usinga scale of 2 cm to | unit, draw a horizontal x-axis for0 < x < 8.
Using a scale of 2 em to | unit, draw a vertical y-axisfor0 s y < 8.

On your axes, plot the points given in the 1able and join them with a smocth
curve,

{b) Usc your graph 1o find the minimum value of y.
ey (i) On the same axes, deaw the graph of x4+ 3y =21
(i) Write down the x-coordinateés of the points where the \wo graphs
infersect,
({i)  These values of x is o solution to the equation ax? + bx + ¢ = 0, where
a, b and ¢ are imegers, Find the values of a, b and ¢.

[y By drawin:g a suitabls tigent 10 your curve, find the cood.nates of the peint ar

; g A
which the gradient of the curve is - =

-

13]
[1]
(1]

i
12}

(2]

ENDR OF PAPER

Crescont Guts Schol 2015 Prelrm 54 Main #2 [Tum over
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12

Answer Key

e N

LY

10

1.

12,
13,

(M $6400 ()3 (B)2.50 (03s)  (c) 15.7%
@s=t o GNP -2+ ()
() 10em  (b)72 () 101 em’  (d)$31.50
13.9 m’ (b)5.63 m’
(DA cEH (i)

£

Z 6 10 14 18

(MHDPNR=0ornull ser (i) (PUQ) (i)Q = {r,v,.z)

(a)i) 25 (i) 40° [} 23" (b) As LBXD > 90°, by converse ol ripht
angle in o semicireie, X is inside the crele. )
(W45 (i) 3¢ by (e}i) 54 (i) 44

[y Owerall, the students did better in Chemsiny as campared lo Mahemctivs as the
meding for Chemistoy bs greater than the medien for Mabematics, The marks l6:
Chemistry is more spread oul 2= compired 1o Mathematics as e mleguist e e Tor
Chernistey 15 Inrger

XD+ b3+ 47 157 =35 = (22) a1 e 2ttt =
TR E : N
(Mo (miyi 2560 (i) 845 200

(ayr) =3q + ;-'p fiiy —p +4q () 2q - ‘ poaYe R and B oare collinear {ci ¥

o (200250 136y . (175 235 126
A= (‘;‘131 08 457 () (Z'ET.}.S 1565 2335/
()1 represents the average number of students taking each lnguage lessons for the
months of May and June in Schogl X and ¥ respectively.  {d) [?; ;Eg
(a) =2 (b) =+ (d) x = B2.54 or x = —77.54 (e}2 1 0 min

(a)(i) 106.7° (ii)048.7°  (b){i)3.92m (ii) 23.6°
(byy =139 (e)ii)09o0r515 (i)a=2.,b=-12,c=9 (d)(2.3)

Crescent Gy School RGNS



Answer all the questions,

The numbers 756 and 1200 written as the products of their prime factors are:
156=22x3¥%x7

1200 =2 x 3% 5%

Find

{a) the smallest integer n if 756n is o multiple of 1200.

(b) the smallest integer m if 1200m is a perfect cube.

Amsiver YN S0l adiaiis b i
(1) &, G S P o VRt m

Some boys were seated around o circular tble. A bug contrining 51 sweits Was pazsed
around the table, starting from Tim. Fach boy ook the same cumber of sweets. When ihe
bag reached Tim cgain, there was only 3 sweels lelt. 11 Tim 0ok one more sweet and Lad 2

28

swoets ahiogether, exjpress the nuaber of buys seited wround the wble i terms of x

e e e 11]

Crescent Guae” Senoel Z015 Prelim 54 Mzih P1 [Turn over
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. .
A tank was filled with water. Mary poured ot = ol the water from the wnk inte another

N .2 1 i . L y
container. She then poured out 3 of the remmining water m the tank into another container.

1. . . i :
She then poured out . of the remaining water in the tank into another container and 5o on.

How many times would she need to pour out the water from the tunk so that the remaining

, " i
water in the tank is exuctly 28 of llmlarlguml amoun?

AHIWET o, o LR - |2}
4 A tectangular lake with an aciual ares of 133 kin? is represented as an ares of Gam’ o e
mag
(#)  Lxpress the seale of the map in the form 150, where 1S an imeger,

(L2}

The Libe is represented on unether nup with a seale of 12 100 000. 11 the bicadth of
the Inke i52 e en the second map, fmd the seted length of the lake in Lincires

Anpeir EY e s e £

() Aciual length = s kU2

Crescant Guels' School &0VEBIRING



5  Iiakes 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 compieted 10
days carliee?

6 the mass nFan oxygen atom is 2.66 x 1072 milligrams and the mass of a hydrogen atom is
LET % 1072 picogruins
(2} Vind ike ratio of (he nvass ol an oxyesa atoni 1o the nass of a hydivgen atam is ils
simplest lonm
ih}  Find the oml inass in kilograms of one oxygen atom and two hydiogen stoms, giving
LU WNEWEr un stndurd oo,

Anmswer () . oL LT 1]
L TS ke [2]
Creteninl Giriy’ Scheat 2045 Prahm 54 Maih P1 [Turn aver



7 (a) Faclorise completely 12a%x — by + 4a’y — 3b%x.
(b) Itis given that 12a’x — b*y + 4a®y — 3b7x = 0. Hence, find the values of a if
b=7,x=aandy= 10

ANERRY ABY coviisiin it icssissiinnis miciss swissswre i 18]

i T R TS, -

e ——— — i e B T e 1 —— i E——— . —

B Solve the lollowing pair of sumiliuniues equitions.
2w 16Y =4

1
:' 5’ = e .
2 5 s

=]

ANDWEF E= e et andyms i i 1

Crescan) Girls® Sthool AMEMINGS



An unbiased coin and a six-sided fair die with numbers 1 to 6 are tossed. Represent the

sample space using a possibility dingram.

(1

(#)  Find the probability of getting 2 head on the coin and 3 number less than 5 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 oblained from the coin, 1 point will be deducted. The 10tal
points is calculated by adding the number obtained on the die with the points vbtained

from the tossing of the coin.

Find the probability of
(i) oblaining a total of'4 points,
{ii)  obiaining more than 5 points.

Answer (a) s

Crescenl Gans™ Schoo) 2015 Prafon 34 Maih P1
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W @) solve the inequality 7 (5x — 29) < <o,

(b) Represent the solution on the number line below,
{c) 1f xisa factor of 98, find the value of x.

|1}

.1-
'\f

Ansrer () ;e ST T TE 1L

frix= . R Iy L s TEH]

11y is inversely proportionel o the square o0 wied y = v Jora pincheadsr value of Lxpress
the valoe uf ¥ i fenms of p when this valus of x s Balved

T ) U . |

Crescenl Girs' School 401801715
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g

The diagram below shows a curve of y = a(x + h)? — 5. The curve cuts the x-axis at =6
and 2 and the y-nxis at A. B is the minimum point of the curve.

¥
)

e

{a)  Express the equation ol the curve in the form of y = a(x + )" — 5, where a and b arc

constmls
{h) A siraight Jine cuts Ihe cmve al x = —6 end poini A. Find the equation nf the sirzight
line.
Answer. (n) Equation ol 6urve: ¥ S i i st 1|
(b) Equatitn of siraight He: = .o iiriiciiiissmisinmiaieaieisin [2
Cregoont Guns” School 2015 Pretizn 54 Math 21 [Turn ovar
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13 In the axes provided below, the point (1, 1) has been matked. Indieating clearly any
intercemts, sketch the graph of
{a) yx=2x-1
(b) 2y4+x=4

Anzwer

(u) ¢ (b) 2 +

(1,1 (1,0

>X —X

[

e
=
.

14 The equation of a curve can be expressed 2y y = ax” State te possible yaioe ui G und nl o
ineach duse,
{a) ¥ lsthe valwae of a ermisphers with mdius L
{1y} y iz the secelerativa pfa car that has travellsd o distanes: of 100 kni it 3 fours

Angwar ()& =i M= i o L]

(BY0 = s e R i eetotiss, P

Croseant Gils" School AEMNINS
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15  In the diagram below, ABCD is a thombus, AD is produced to point E and EFC is a straight
line. It is given that £DBC = £DCE = 67° and EC = 3EF. ¢

D
rr

A &

(n) MName one triangle which is congruent to triangle £DC. Explain your rensuns clearly.
(b)  Find the numerical value of

Asn ol AEDF
i Arcaol AEDC '
i) Arca of DFC
1 = ‘
( Area of quadnlateral ABZD -
Anaeer
£ T T e L et taca s
..................................................................................................................... [3]
L T ——— [
1 T T P e 2]
Cresconl Gids” Schoal 2015 Preliin 54 btath 21 I[Turn ovar
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16  The figure below shows triangle PQR with vertices P(—=3,4), Q(2 , 1) and R(7, 1),

L P AL

- i I ’ . '
IS At w E 2 bl
i ! 1 F [ b, :
for = .-..E...... - = .i - wEe - @ menE :‘ = T
s -;-—q..-f——-r# i ¢ i H
b 1] i Sl o
4 -Z . 0 b 4 G 8
ooy 4 i
' ! f

(n) 11nd the exaet value of
(i) tancPQR,
(sl sin£PRQ.

(&7 Henez, find the exact volue of the perpemdiculas distanee frony § o PE

(c) PQRS isatapezum with an aren thot s 3 vmes the area of wiangle PR and P is
parallel 1o @R Find the coundinaes of poim 5.

AnSEr YUY e o it v sbiaiticls aiias ol | 1]

(15 DR R S |

(a) Perpendiculan Gistance = . i+ oo WS [2]
(b) Coordinotesol' S = csuiuaimiinine st sisse [

Crescenl Gurls” Schogl 4018115
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17 In the figure below. ABCE ligs on ihe circunyierence of 2 gircle with cenire O and radius
10 em. APC is the minor arc of a cireleavith centre £ and radius 15 cm.

(2) Show that LAEC = 1.445 radians, concet to 3 decimul plaves. ¥4
(b) Find £A0C in radians.
{¢)  Fmd the arep of the shaded regin AGCF.

Answer (b) 2A00 = i S n
{c) Area of shaded region AGCP = ... em? 3]
Cresrsnl Dirls” Sehegl 2015 Prelim 54 Maih &1 [Turn over



14

18  The diagram below represem the map of Town Crescent drawn 1o the scale of ) om to 2 kin.
P and 5 are the positions of a primary and a secondary school respectively and the North
direction is indicated in the diagram.

(a) The bearing of a community centre from the primary school is 085° and the distance
between the community centre and the primary school is 17 km. By making
appropriate measurements, find and labe! the location of the community centre. 2]

(b) A police station is located south of the community centre and is equidistant from the
two schools. Find 1he distance in km, {rom the police station 10 the primary school.

<
L 4
/
s
r
£ \\\
/ 3
¥ %
- P ¥
:}I - 5- i
i . :
7 I
] f
i
i 7
1
i
{
f
i !
: i
; $
— o
g 7> e =
~ - e
. oo - ‘-—..___,__,,_._...d-""‘d/
Answer (B) DISISBCE= . ....iirrsmessississssimssimsmnsores K 3]

Cresoent Girs' School AMPEQINS
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19 PQ,QR, RS uind 5T are adjacent sides of a regular polygon.
Given that reflex angle PQR = 200°, find
{a) the nunber of sides of the polygon,
(k) angle PQT.

Answer  (2) Number of $Ides = L oo [2]
(B ZPQTE o oS S (2]
Crescent Gite” Schocl 2015 Proim 54 Man P [Turn over
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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 constunt speed from ¢ = 105 10 £ = 25 s and comey 10 rest after 30 seconds

Distames (m)
W N T—
ss_u lsamass mxrr=s .....-..--...---I
250 A
!
L b 5 50 9

{a)  Find the speed of the car when ¢ = 13
(b) Given that the car moves with a constuit deceleration tor the last 23 secunds, find i
deceleration for the last 25 seconds.

(¢} 'The cor starts at 20m/s and Jecelzratzs umfvrmly for e first 10 sevonds. {n the axes
nelow, sketch the @pecd-tume vraph for the car's juury.

A {a) 0. il cEenn e g
(13 s e A L wmi 1]
ic)
Ppeed (mifx)
1] i ]
] ] ]
L] ] [ ]
i ] L)
L) ¥ i
i P i
i i ]
v i L)
] ) L]
] ] ]
L] [} L]
i ] i
i i )
] ] ]
] ¥ '
] ] L]
i i U
i L] ] i
0 25 300t (1]

Crescant Girs”™ School A01B0YS
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21  Figure | below shows a hollow square base pyramid with base length 21 and height 2h cul
into 2 parts. The lower pant of the pyramid is attached 1o a cuboid with a square buse of 21

und height t, as shown in Figure 2.

¥

+

1

r

L]

L]

U
i
I —
: \ ~
Ll
1
i

[l

]

L]

¢ 1 R

(]

]

I

i

L]

e i e s o P S 5,

21
Figure 2

Figure |

WAt takes | minie o GV up the cuboid, find the times taken, m seeonds, to 1l up the

whale contaticr wn Fugure 2,
On the answer grid given on the next page, sketch the graph of the depth of water

apinst tme,

Answer B i st s . seconds | 2)

[Tumn over

l;ff',
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(b)

18

> Time (seconds)

f1]

22 The table below shows the age distribution of customers in an electionic store,

Age
(years)

D<x<10

|

Crequency

(n)  Find the

i) mean,

(i) standard devintion

L

10<x=20|20 <x<30]|30<x540

i) Find the modal group of the sbuve diztrvution.

Cretcent Gl School

Answer () (i), .

T 5
v e e 1]
LT N—— 12

END OF PAVER
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ANSWER KEY
I. (a) 100 (b} 180
a8
2, —
=1
3. M
4. () 1:150000 (b)6.75
5 16
6. () 2660167  (b)2.9%4x 10-%
7

. () Bx+y)Ra+b)(2a-b) (b)a=-33 or =32 or 33

§. y=7 and x=-25
2,
i *® x * * b b
Coin T ® b * * » *
! 2 3 4 3 G
Dig
| ik e
() 5 (b)) (i) 7 O —P
ID.(a)6<x <104 (b) <« e : . ; e 5
(e)x=7 5 & 7 8 a 1 1
iLy=4p 3 10.4
12.{d)y = = (x+2)* -5 w}y=_§x~3;
I3 ; y
(a) ;}: () Y
..‘.".‘.‘.F_{_L_._ . ey ‘\l
.5 L __\\
{‘ >x 4\”
F
14 a)a =7 n=73 (hya =100 n=-2

15.(a) 2CD8 = 2CBD = £ADE = 67° (dingonal ol rhoinbus bisecis interior angle)
2DCB = 180° - 67° — 67° = 46° (sum of angles in triangle BCD)
£EDC = 180° — 67° — 67° = 46° (sum of angles on straight line ADE)
DC is n comunen length
& Triangle EDC is congruent 1o teinngle DCE. (ASA)

OIOENOE

Creseant Gaia® Schoo! 2015 Prekm 54 Mam 71 [Turn cver
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16. (a)i) ~ () B (@74
17. (b) 2.89 radians  (c) 63.4 cm’

I8, (b) 9.8 km (£0.2) km

19, (=) 18 (b) 140°

20. (2) 20 m/s (b) 0.8 m/s*

21. {a) 95 seconds

22 (u) (i) 29 (i) 8.89 (¢)20 < x < 30

Crrscent Gy’ School SOERME



NAME: ( ) CLASS:

ﬁ FAIRFIELD METHODIST SCHOOL (SECONDARY)

<ML,

@ 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 guestions.

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 o one
decimal place.

For 7, use either your calculator value or 3.142, unless the guestion requires the
answer in terms of .

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 total number of marks for this paper is 80.

| For Examiner's Use
Paper 1 / 80
Paper 2 1 ;ﬂﬂ
Total Yo
Setters: Mr Alester Tan - 115

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 = 2/

Surface area of a sphere = 47

Volume of a cone = %m“h

Volume of a sphere = %m—‘

Area of a tnangle ABC = ]Eabsin C
Arc length = r, where @ is in radians

T s
Sector area = ;r‘é? , where & 15 1n radians

Trigonometry

a b ¢

sind sinB sinC

a’ =b* +¢' -=2bccos A

Statistics

Mean = %’?

[ ‘_Z-_ff]“

Lro\Xs

x!
Standard deviation = \/ fo_

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015

" e . %
Malhematvs Panss 3

e |



Name: ( ) Class:

Answer all the questions,

1 Calculate ﬂ
\‘ 3.743x%107"

(a) Give vour answer as displayed in the calculator.
(b) Write down your answer in part (a) correct to 2 significant figures.

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.

Ansner ‘$ecvnmanenies e sssei 2]
3 (a) Given that @’ xa’ +a=a', find the value of k.
i e BB
{(b)  Sumplity [?) X
Answer falk= ..o [1]
i ) o 1]
FMS(S) EeudExp ! Sec E-N[Ai ﬁre[immary Ex;minﬂlmnam ﬂ'é o 3
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4 Trevor bought p apples at ¢ cents per half a dozen. He sold them for r cents each.

Write down, in its simplest form, an expression in terms of p, q and r, for the profit, in dollars,
that he made.

Answer 5., [2)

. 1
5 The scale of the floor plan of a house can be expressed as 5 ¢m represents 2 m.

(a)  Express this scale in the form | : n.

(b)  Calculate, in em’, the area of a room on the map which has an actual area of 32 m’,

Answer fa) 1 =]

(B i e S [ 2)

FMS(5) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 4
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Name:
6 ‘The number of books that students borrowed is shown in the table below.
No. of
4 5
books 0 ! ) 2
No. of 2
stedenity 5 6 x 11 5 2
Find
(a) the largest possible value of x if the median is 3,
(b) the value of x if the mean number of books borrowed 1s 2 % ;
Answer (@) ..oooooveeiieiiiinen 1]
(-} R ]
7 Express as a single fraction n its simplest form.
16x° =1 2
(4x-17 dx-1
Answer R RN 13}
k) .
5

FMS({S) Sec 4 Exp / Sec & N{A) Preliminary Examination 2015
Mathemalics Paper 1
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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.

ARTWEr {8) ...ooiiiressnpnasinesinsesie 1]

9 Given a sequence

>

8
15

1 pEe -

2
]l_'|
3 1

3|
"

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

(b) One of the terms in the sequence 18 X . Find in terms of x and y, the term which comes
y

mmediately after =,
y
(e} Write down an expression in terms of n, for the nth term of the sequence.

Answer (8) civiiaisiiivisniniiiivesin 1]

{3 LR S, ]

fec) 1]

FMS(S) Sec 4 Exp [ Sec 5 NIA) Prelimimary Examination 2015 _ E
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10 The figure is made up of a square and a regular hexagon. PQ and OR are two sides of another
regular polygon. Find
(a)  thereflex ZPOR,

P
(b)  the number of sides of this polygon.
0
R
Answer fa) .ooiiiainama 2 1)
B s aamirsictsuniinis [2]

I (i) Express 14520 as a product of prime factors.

(if)  Given that 14520k is a perfect square, write down the smallest positive integer £
(iii)  Find the largest integer which is a factor of 14520 and 4400.

P 7 31 () (R ———
(B1) evreeanerrencanensnassanses [1]
(77 SRRty e SRR AR ) ]
- S p—— = e W
FMS(S| Secd Exp [ Sec & N(A) Prefiminary Examination 2015 7
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12 (a)  Solvethe inequality 2 —3x<8+2x<x+12.

Show your solution on the number line in the answer space.

Answer (a) = L L A T

L D O P 2 G I 2]
—-10 -5 0 5 10
(b) Write down all the prime numbers which satisfy —2-3x<8+2x<x+12,
AIWEr (b)) .cvoovciriininsivisvismsinoiiens [1]

13 ABCis a right-angled triangle where AB = 17 cm, BC = 8 cm and ZACB =90°
Given that £ 15 a point on AC such that i% = % find, giving your answer as a fraction in its
simplest form, the value of
{a) tan ZCRD,

(b)  cos Z4DB.

4 D c
Answer fa)tan ZCBD =.................. (2]
fh)cos ZADR =, ol

FMS(5) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 ]
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14 The equation of the following curves is of the form y = ax", where » 1s an integer. Each of the

curves passes through the point (2,-1). State a possible value for @ and n for each curve.

(a)

(b)

(c)

YA

}I

(.-

(2-1)

Answer fa)a =
Bla= s, =,
fe)a=ccviiigm=

FMS(5) Sec 4 Exp ! Sec 5 N(A) Preliminary Examination 2015
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15 The table below shows the number of goals scored by a soccer team in 16 matches.

No. of

goals () I 2 3 4 5
MNo. of

matches 3 5 ! 4 2 !

(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) .............o...goal(s) [1]

Wl Bl stpen o

EMS(S} Sec 4 Exp / Sec 5 N(A) Praliminary Examination 2015 10



Name: ( ) Class:

16 (a)  Express x’ —6x—16 in the form (x—a)’ +b.

7
(b)  Hence solve the equation - 5 16 =3x.

ANSWEF (@) ovveeenreciiicranecsirssnssrasnae [11

(D) X5 ccsineviccsn OE X = siimnenzivin L2

17 (a) 6 men can paint a bullding in 15 days.
Find the number of days taken for S men to paint the same building.
(b) v is directly proportional to x*_ It is known that y = 14 for a particular value of x.

Find the value of v when this value of x 1s halved.

F T AT o . | L e days [1]

(B oo maissinsrigasicasianl 2

FMS(5) Sec 4 Exp / Sec 5 M{A) Pralimmary Exammation 2015 1
Malhmmatlcs Paner 1
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18 Solve the following simultaneous equations
3a+2b=3
4a-3b=-13

Answera =

Class:

FMS(8) Sec 4 Exp ! Sec 5 NiA) Prebminary Exarnmah_nﬂ 2015

i i

12
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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
tossed, the probability of obtaining a tail is % 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 1s obtained at second toss.

Angwer i} scrmianinie i [ £)

FMS(S) Sec 4 Exp/ Sec § N{A} Preliminary Examination 2015
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20 (a)  Sketch the graph of y = (x—2)(x +3).

Answer (a)

(b)  Sketch the graph of y = 5—(x+1)".

Answer (b)

=

(2]

EMS{S} Sac 4 Exp | Sec 5 MNIA) Preliminary Exammation 2015

(2]
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21 In the diagram, which is not drawn to scale, the line RST has the equation y+2x=35.

(a) Write down the coordinates of the points S and T. 4

(b)  The y-coordinate of the point £ i1s 9. Find
(i) the x-coordinate of R,
(ii)  the area of tnangle RSO.

FMSIS5) Sec 4 Exp ! Sec 5 N{A) Prefiminary Examination 2015
Mathamalice Paner 1

) Class:

y

R

\,

0 \ '-ft
Answer (a) S ( y (1]
T Voo
11 T7] D B RO A 1
fii) s umits” 1]
r{?.‘.l
- 15
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22 A B

B

<
™

D

The diagram shows a trapezium ABCD where AB =3 cm and DC =9 cm.
The diagonals AC and BD meet at £,

(a) Show that triangle AER 15 similar to triangle CED.

........................................................................................................ [2]
(b) Given that the area of tnangle AER 157 cm’, find the area of tnangle CED.
Answer (b)) ..o em® [1]
(©) Find 8 of tnangle DEC
area of trapezium ABCD
AnsWer Tl coiieeimnisisiiiiass 2]

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 16
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23 Three shops A4, B and C are located such that B 15 500 m due South of A and C 1s 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 A, B and C are shown below.
Another shop [ is 1200 m from C on a beanng 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 & 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 ﬂl; shop X from D.

Answer (a) and (b) N

14

ARSWEr (O s amenisrramiianes 2 11 )

|?_=,

FMS(S) Sec 4 Exp / Sec 5 N(A) Preliminary Examination 2015 17
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24 Speed (m/fs)

10.5

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,

Arswer ] . ..coiiievieiiiimsesanns .!n-ii"|l|

(b)....... veeemeeeeee MV [2]

FMS{5) aﬂ: 4 Exp /! Sec 5 NIA)Y Preliminary Examination 2015 1R
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24 (e)  Use the grid below to sketch the distance-time graph for the first 11.8 seconds.

Answer (c) [3]
[nstance (m)

| 1 |

I | 1

1 1 I

1 I I

I I I

I 1 I

1 I 1

1 | I

1 I 1

4 | 1

| I 1

i L L }

0 4 10 11.8

Time (seconds)

End of paper

FMS(S) Secd Exp / Sec 5 N(A) Preliminary Examination 2015 19
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Answer Key for FMS(S) Sec 4/5 Prelim 2015 Maths P1

la | 273.7368679
1b | 270
2 $516
33 | k=63
B |27

8h
| Smer-T
5a | 1:400
5b 2 cm?
6a |7
6h x=15
7 2x+1

dx-1
8a | 5x107
8b | 1200
93 EE

63 N
o zjjy o 2::1
9 A

2" —1
10a | 210°
10b | n=12
11i | 2P x3x5x112

ESTIET

11iii | 440
12 |-2=<x<4

—ll[l 1T 1 1 —lﬁ ll{]
12b |23
13a |3

4
13b ]

185




14a 1

14b | a=—4.n=-2

14c 1
ga=——n=1
2
15a

15b | 1.5

16a | (x-37-25

(17a | 18
17b | 35
(18 | a=-1
h=13
19i | 25
36
19ii ]
6
20 ' ' - :
20a s 20b
/ﬁa.‘“l‘
// A
|
21a | S(0,5) ol

250




21bi | x=-2
21bii | 5 units?
22a | LAEB=ZCEB (vert opp £5)
LABE = ZCDE (alt £5)
£LBAE = ZDCE (alt £5)
AAER is similar to ACED (AAA)
22b | 63
22c | 9
16
23c | 123.54]
24a | 2.625
24b | 7.28 3s.1)
24¢ | Distance
A I o
| e o el o

o B MRS

>
: 10 118 Time




Marking scheme for FMS(S) Sec 4/5 Prelim 2015 Maths P1

la 273.7368679 B1
1b 270 Bl
2 240x 2.15 M1
=$516 Al
3a |k =ﬁ§ B1
3b 27 B1
8b
4 Cost of apples = % cents Bl
Selling price = prcents
Profitin dollars = $&E (pr — Pf- B1
Sa 1:400 B1
5b 1cm?: 16 m? M1 - finding
Area=32/16 area ratio
=2 cm?
Al or B2
6a 7 Bl
6b |Mean=220_2 B1 - form an
=15 =T equation
B1
7 (4x — 1)(4x + 1) 2x M1 - factorise
(4x—1)2  4x—1 16x%-1
_4x¥1-2x
i 2031 M1 - Common
a1 denominator
Al
Ba 5x10° B1
8b |6%x107° M1
5% 10-°
=1200 Al
9a 32 B1
9h 623’ i B
Zx+Y Grﬁ s
9¢ g B1
27 — 1
10a | 210 B1
10b | 150n = (n-2) 180 M1 - form the
n=12 equation
—_— S —— — Al
11i 22 x3x5x11? B1
11ii [ 2x3x5=30 ' | B1
110 [ 2* x5 x 11 =440 B1

5




12a

-2—-3x<B+2x
—10 < 5x

B+2x=x+12
xr=4

-2<x<4

FCT T T T LT 11 11
-10 -3 0

B1 - correct
inequality

B1 for correct
number line
drawn

12b

2,3

Bl

13a

AC=17"-8" =15
_15%2
e
tan ZCBD =

DC 6

M1

Al

13b

4
BD =8 -6" =10

cos ZABD =—-cos ZBDC

M1

Al

14a

Bl (ncan be
any even
positive
number; a is
the
corresponding
value to n)

14b

B1 (ncan be
any even
negative
number; a is
the
corresponding
value to n)

14c

B1




15a [BZ]
- 1 per mistake
from bar chart
-1 for no label
No. of goals
15b |15 B1
16a | (x-3)'-25 B1
x—16_4,
2
1’ =16=6x
r=06x=16=0
(x=3)"-25=0
(x-3)'=25
x—3=+25 M1
o Al
x=3++25 ar 3-425
.t_:H or - 2
17a |D=18 B1
17b [ g=2 M1
14 1 .
yi= s
=35 - Al

(89




18 | 3a+2b=3 —(I)
4a-3b=-13 —(2)
(D3, M1- Using
9a+6b=9 —(3) elimination or
(2)x2, substitution
Ba-6b==26 —(4) method
(3)+(4),
17a=-17 Al
a=-1
Suba=-11nto (1)
3a+2b=3
H-1)+2h=3 A1
b=3
9| peaisy=Lx1 252 M1
223 3
25
BET B Al or B2
19ii
P(H at 2nd m:}:l[ . xl]x2|+(l » l]+(3xl) M1
2 2 J\3 3/\3 3
=2 Al
6
20a B1 - "U" curve

B1- mark and
label correct x-
intercepts (x=2
and x=-3) and
y-intercept (y=-
6)




20hb Bl-"n" curve
Bl- mark &
label correct
maximum point
(-1,5) and y-
intercept (y=4)
-4
-]
— -!-
21a | 5(0,5) B1
T (2.5,0) B1
21bi | X=-2 = B1
21bii | Area=05x5x2
=5 units* B1
22a | ZAER = ZCEB (vert opp Zs) ]
ZABE = ZCDE (alt £s) } Iill = Shfi:'} 2
- angles wi
ZBAE = ZDCE (alt Zs) vaﬁ P
AAER is similar to ACED {AAA) B1- Final
statement with
valid test of
similarity
22b [,]’-
L} = ]
A, \3
B
9 A,
A, =63 Bl

189




22c

Area of triangle DEC__ Areaof DEC __ Area of DBC

3 ;_XDC:{h

Area of trapezium ABRCD  Area of DBC  Area of Trapezium

=2

L
-

0 10 118 Time

4 Lx(DC+AB)xh M1
3 3
= — 3 —
4 4
9
Res Al
_123¢) 1235 (+/-1)
24a_| 2625 Bl
24b | - . s
= (4x10.5)+(6>10.5)+ Area of trapezium =100
Area of trapeziunm=100-84=16 M1
|
.H;M'i’:f=|iiﬁ-i- !-;I‘ x| .3}}— 10.5=7.28 (3. 1.) Al
24¢ ||'|15HI1L't’ J'Ilrurﬂté..%l;:r:'.t.cl'; 55__
L i i I graph with
== === == = i | labelling of

distance lor time:
-4 [B1].4-10
[BIL.

| 10-11.8 [B1]

1iF o labve] of
distance/the graph
15 not smonth
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Mathematical Formulae

Compound interest

Total amount = F[I + L)
100

Mensuration
Curved surface area of a cone = m/

Surface area of a sphere = 4

Volume of a cone = —;-m-z.lr
4
Volume of a sphere = 3 ar

Area of a tnangle ABC = é—absin [
Arc length = r, where @ is in radians
1 = 5 :
Sector area = Er‘}t‘?. where @ is in radians

Trigonometry

a b I

sind sinf sinC
a' =b" +¢* - 2bccos A
Statistics

X

_2
Mnan-if

Standard deviation = \/ "ZZT : [ZZ:_?]

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 tumns 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, (1]
(ii) Glen wins at the second draw, (1]
(iii) no fourth draw is required. ) 2]
(b) If the game ends at the nth draw, state the largest value of n. [1]
2ab—a’
2 (a) Simplify . (2]
®) ob a’ —4b°
; 2a-3 :
(b) Giventhat b= , express a in terms of b, [2]
+a
(c) Itis given that
E=ix:xisan integer, | <x <16},
D= | x: x1s a perfect square},
F={ x: x1s a muluple of 3},
F={x xisa pnme number}.
(i)  List the elements of 1. [1]
(iify Findn(DEnF). [1]
(iii) Draw a Venn diagram to represent the given sets. [1]

-FME{ST Sec 4 Exp { Sec 5 N|A) Preliminary Examination 2015 )
Mathematicrs Paper 2
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3 During weekdays, a restaurant serves set Junches and set dinners, 2 vanations

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 A $12.50
Set Lunch B $1320
Set Dinner € $£19.90
Set Dinner D $22.50

(a) Wnie down a 3 = 4 matrix, M, that represents the number of sel meals

sold from Monday to Wednesday.

(b) Write down a4 x | 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 multiphcation, caleulate the total carnings for the set lunches

sold for the 3 days.

FME:SI Secd Exp ! Sec 5 N(A) Preliminary Examination 2015
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(a)

(b)

(c)

{ ) Class:
North

A P

G0m

50"
122m
R 0

T8m

Q

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 O which is 78 m from O and due south of the point F.

Calculate
(i)  the beanng of O from P, (1]
(ii) the angle OOP. [2]

The point R 15 122 m due west of O.
The survevor walks directly from R to P. Calculate the distance she
walked. [3]

The surveyor then walks from P towards © until she reaches a point 7,

where BT is a minimum. Calculate RT. (2]

FMS(5) Secd Exp { Sec 5 MNiA) F‘r-ehr‘n-n'r:an:yr Examinabon 2015 5
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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

180 =

160

140

B

120

S

[

Cumulative Frequency

80 7

G0

40

1] & 10 15 20 L
Weight Loss (Kg)

30

35

The corresponding cumulative frequency table for this distribution is as shown

below.

Weight loss (x kg) <10

I
J
A
=
2
fa
ol
W

T
Lkt
L

Cumulative Frequency 22 a 100

Al
(=]

(a) Determine the value of o

(b)  Use your graph to find
(i) the median weight loss,
(if)  the interquartile range,

(iii)  the 44™ percentile weight loss.

FMSIS) Sec d Fen ! Sec 5 MNiAY prﬂ|l'l'l1ll'l=ﬂ'"|.|'-E"'ﬁr'l".lr.'l'-’Tl-T“.""' 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 15 true. 2]
1 |
| I
YT LY T LT P Fa v sy gy vy
W 12 WM % 8 W @ M W/ W/ I} I} MW B
[Weight Loss of men in Saturn Fitness Centre (Kg) |
L 7 =3 =
6 (8)  Itis given that u= ; and v = : , find
@ uf, (1
(i) 2u-v. [1]
(b)  ABCD is a quadrilateral in which AB =3p, DC =4.5p and DA =2t
(i)  Sketch the quadnlateral ABCD. [1]
(if)  Write down two important facts about the pair of sides AB and DC. 2]
(ili)  Express BC , as simply as possible, in terms of p and/or t. [1]
(iv) The sides D24 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 AdBD 0
Area of ABDC '
(b) Areaof .&.-EM 2]
Areaof ABCD =
1Tk
= 2

FMS{5] Sec 4 Exp/ Sec 5 N(A) Preliminary Exammation 2015
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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{x’ -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 | 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

y= ]E.r(x: —4] for —0.5<x<25.

(3]
(b) Use your graph to solve the following equation in the range
-05<5x<25.
J.'[.f:—"t):.:!-- l],I
(c) 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 = é +1. (1]
(i))  Write down the x coordinates of the points at which the two graphs
ntersect. [1]
(iii)  Find the equation, in the form % ¥ +bx’ +ex+d =0, which is
satisfied by the values of x found in part (d)(ii). [1]

® by b

FMS(S) Sec 4 Exp/ Sec 5 MiA) Pmlunn:ary Examination 2015 8
L] P ¥



Name: { ) Class:

8 (a) Mr Ang went to Australia for a short holiday in 2013.
(i) He exchanged some Singapore dollars (S$) for 3000 Australian
dollars (AS$) from a money changer at an exchange rate of
$$1.00 = A$0.92. The money changer also charges a commuission 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 charge 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]

FMS(S) Sec 4 Exp [ Sec 5 N(A) Prefiminary Examination 2015
Mathematics Paper 2



Name: { ) Class:

2.4m

T L

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 10 he
poured in, giving your answer to the nearest minute. (2]

(b) Given that the wates just covers the cylinder as shown in the figure,

calculate, in metres,

(i)  the depth of the water, [3]
(ii)  the radius of the cylinder, (1]
(iii) the length of the cylinder. [2]

(¢} The cylinder 1s now removed from the tank.

Calculate by how much the water level falls. [2]

F_I".."ISVSP Sec 4 -F:;xp [Sec s MN{&) Prefiminary Examination 2015 10
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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, biue 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 o
(i) red, [1]
(ii) yellow. (1}
(c) The area of the yellow region is twice the area of the red region.

Use this information to write down an equation involving x and y, and

show that it simplifies tox” = 6xy +5p” = 0. [3]
(d) Solve the equation v —6xy+5y° = 0, expressing x in terms of y. [3]
(e) Calculate the fraction of the logo that is coloured yellow. 2]

FMS(S) Sec 4 EEJ Sec 5 M{A) Preliminary Examinalion 2015 11
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11 (a) The diagram shows two circles, centres 4 and C, with equal radii of 7 em.

The circles meet at D and E. AC meets the circle with centre 4 at B.
Angle DARB = 0.6 radians.

Find

(i) the area of sector ABD, [2]

(ii)  the area of shaded region. [3]
.J(iii)  the length of arc BD, [2]

(iv)  the perimeter of the shaded region, [3]

T-:MSi.S]_Se:: 4 Exp ' Sec 5 N{A) Praliminary Examination 2015
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11 (b) The diagram shows a circle with centre 0. AC is a tangent to the circle.
AOF, FDB and ODC are straight lines. Given that £A4CO = 24° and

£ HAF = 46°,
F
G
0
H
D
46°
245
A == B C
(i) Write down why £ FAB = 90° [1]
(ii) Calculate
(a) ZHEF, [1]
(b)y ZAFR, [1]
(¢) ZHGF [1]
(d) ZLFED. (2]
— End of Paper —
11
FMS(S) Sec 4 Exp !/ Sec 5 N(A) Praliminary Examination 201 5 13
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SEC 4 MATHEMATICS PRELIMINARY EXAM PAPER 2 2015 ANSWER KEY

@6 |3
5
(11) 4
15
(1i1) 29
30
(iv) n=3
2 (a) —-a
a+2b
(b) _ 3+4b
2-b
(e)(1) D={4,9}
(c)(i1) n(DAENF)=0 ]
(c)in) | ¢
3010 (56 54 60 68
M=[63 69 67 74
(70 66 78 68 B
| iy (12.50
13.20
N=
19.90
(22,50
(iii) 4136.80
4696,60
4828.40
(iv) Matrix MN represents the total amount of money (revenue) collected for all
set meals for each day respectively.
(v) (13661.80)
- (a)i1) 230°
| (ii) 62.1°
(b) | 200m )
(c) 19tm -
3 (a) a=50 -
JAb)i) | 20kg ~
(b)) Interquartile Range =23 — 15
=8k

43




(b)(ii1)

44th Percentile = 19 kg

(e)i) Interguartile Range = 30 - 20
=10 kg
(c)(ii) The median weight loss of Saturn Fitness Centre is higher than Glow
Fitness Centre ( 25kg > 20 kg)
The Interquartile Range of Glow Filness Centre is slightly lower than
Saturn Fitness Centre (8kg < 10 kg)
Since the median weight loss of Satumn 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 unils
(a)(1) [ 19
-12
i
®)) 1 -1,SE C
2t
4 T
(b)) AR is parallel to DC.
DC s 1.5 times of AR or ‘@ B %]ﬂi‘.
()il [ 1.5p -2t '
[T (biv) — 4t
(b)(v)a) | 2
3 _
(B)(v)(b) | 4
5 - R —
7 (a) Draw axes and plot all given points
Draw a smooth curve
| (b) Draw y =1, x =-0.55 or 2.25 (+0.1)
(c) 7 -1.95
Gradient = 125 —1.56 (Accept — 1.425 1o - 1.825)
Ay -
(d)0) Plot and draw y = % +1
(dyi)) [ x=2450rx=-0425(+0.1)
i
(d)(iii) LE P -
| 2 2
8 (a)(1) S$3280.43 (2dp)
(a)i) | AS168432 .
(b)(1) 59067.82 -
(b)(n) T=17.628 years

Mimimum number of full years = 18 years




0 [ (@) 1h 59 min
(b)(1) 0.910m
(b)(i1) 0.455m
(b)ii)) | 1.33m
(c) 0.108 m
10 | (a) Diameter of 3™ circle is 2x + 2y cm.
Therefore its radius is ——=2 = (x + y) cm (Shown)
(b)(i) w(x® +200-3y7)em’
() | 2(3x* —2xy-y*)em®
(c) a(3x’ —2xy- y')=2a(x* + 2xy-3y?)
(d) x=5yorx=y
© |16
25
11| (a)i) 14.7 cm”
(a)ii) | 8.13 cm™
(a)(iii)) | 4.2 cm
(a)iv) | 15.8 cm
(b)(1) AC 15 a tangent to circle
Therefore £FAB =90°
(i1)(a) ZHEF =467 { Angles in same segment)
“Hi)b) | ZAFB=66°:2
= 33" (Angle at centre = 2 x angle at circumference)
(njc) ZHCF =180° - 46°
- = 134 (opp angles of cyclic quad)
(1)(d) ZFED = 246° + 2 (Angle at centre = 2 x angle at circumference)

= 123°




SEC 4 MATHEMATICS PELIMINARY EXAM MARKING SCHEME 2015 Maths P2

@@ |3 BI
5
(i) P(Student B wins at 2™ draw) = —x >
10 9
15
(i11) P(No fourth draw is required)
= P(student A wins 1* draw) + P(student B wins 2™ draw) +
P(student A wins 3™ draw)
= §+i+[ix§xg] Mt
5 15 \10 9@ B
-
30 Al
(iv) n=>5 Bl
(a) 2ab-a°  a(2b- a) M1 - factorize
a’ —4b*  (a+2b)a-2b) both
numerator and
 —ala-2b) denominator
(a+2bYa—2b)
. Al
a+2h
(b) b= 2a-3
44a
db+ab=2a-3
abi—2a=—3-4b
2a—ab=3+4b
a{2-b)=3+4b M1 - factorize
2-b
(i) | D={4,9] - Bl
(ii) n(DAEAF)=0 - Bl

20D




(iii)

B (Must label

d clearly D,E, F)
Zero marks if
all 3 sets
intersect each
other
(i) 56 54 60 68 Bl
M=|63 69 67 74
70 66 78 68
(i1) 12.50
13.20
N=
19.90
22.50
(1) . 12.50
56 54 60 68
13.20
MN=|63 69 67 74
19.90
70 66 T8 68 -
2250
TOO+T712.8+1184 +1530
=| 787.5+910.8 +1333.3+ 1665 Mi
875+ 871.2+41552,2+1530
413680
= | 4696.60 Al
4828.40
E:.E Matrix MN represents the total amount of money (revenuc) Bl
collected for all set meals for each day respectively.
(v) Bl

(1

4136.80
1 1) 4696.60 |=(13661.80)
4828 .40




uf = .il'r';'?--b-{—ﬂ‘* =T.62units

4 (a)(1) Bearing of O from P = 230° Bl
i in 50° M1
@) sin ZOOP = 5";;‘} %90
LOOP=62.116 Al
=62.1%(to1d.p.)
(b) RP? =907 41227 - 2(90)(122) cos 140° Mi
RP = +/39806.33597 M
=199.52
=200m o
(c) OT = 90sin 50° M1
= (68.944
S RT =122+68.944
=190.944
5 (a) a=50 Bl
Ty | 20ke o Bl
(b)) | Lower Quartile = 15 kg
Upper Quartile = 23 kg
Interquartile Range = 23 - 15 M1
=8 kg Al
(b)(iii) | 44"™ Percentile = 19 kg Bl
(e)i) Interquartile Range = 30 - 20
— =10kg Bl
{c)n) 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) 1OR
Since the median weight loss of Saturn Fitness Centre is higher Al for
and the interquartile range difference between 2 centres is conclusion
comparable. 1t 1s untrue that Glow Fitness Centre is more
effective at weight loss.
6(a) | (1) Bl

2ol




(a)(ii) B e 73 -5
-3 6
(19 Bl
i % 5
(b)(1)
D 4.52 (4
> B1 (2 // sides,
correct
5t labelling of
' vertices)
A ip i
(b)(i1) AB is parallel to DC. Any 2 facts.
DCis 1.5 imes of AB. [B1,1]
-2,
2
(b)(iii) | BC =-3p-2t+4.5p »
=1.5p-2t
M) | x4 = —at BI 7
(b)(v)a) | Areaof AABD 2 Bl
Areaof ABDC 3
®YVb) | Areaof A4BY [ g]’ 4 "
Area of ADCX 3 G
~ Areaof AABY :4_1 Al
" Areaof ABCD 5
(a) Diraw axes and plot all given points
Diraw a smooth curve sl
(b) Drawy=1,x=-0.550r225(£0.1) Bl
. -1.95 . Bl - Draw
% Gradient = —== = ~1.56 (Accept ~ 1.425 to - 1.825) ssoigent
Bl — Gradient
i ; Bl
(d)i) Plot and draw y = %+I
(i) | x=2450rx=-0425(+0.1) Bl




() | 1 asgy=lag
2 2
LT S
2 2
l.t’—£x—1={]' -
@0) | As3000- 229
0.92
= 5% 3260.8696 MI
e 0.6
Commission = —— x 3260.8696
100
=5$19.5652
Amount paid = $3260.8696 + $19.5652 Al
= 5$3280.43 (2dp)
(2)() Cost of Service Charge = % 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 Ml
= A$280.72
Total cost for 6 nights = AS280.72x 6
— A$1684.32 o
(b)(i) i M1
Total amount = ?ﬁﬂ()[l + E]
100
= $9067.8229
_ = $0067.82 Al
(b)(i1) Amount of interest to eamn for it to be $12 000
=12 000 - 6500 ' M1
= $5500
5500 = (6500)(4.8)(T) Mi
100
T = 17.628 years
Minimum number of full years = 18 years Al
(ai(1) 6400000
900 M1
=7111.11s
=lh 59 min Al

202




=x(3x" - 2xy=y" )om®

9 {(b)(i) Depth of water M1 (Total
_ 6.4+0.865 vol.) + M1
B 3.8x2.1 (Base area)
W + units must
g be the same
=0.910m Al '
{(b)(i1) Radius of cylinder
_ 0.910040
2
=0.4552 Bl & from
(b){iti) | Length of cylinder
_ 0.865 MI
7(0.4552)"
=1.3288
=133m Al
(c) Ht. of water level after cylinder is removed
64 M1
" 3.8x2.1
=0.80201
Water level falls by 0.91040 - 0.80201 = 0.10839 :
= 0.108 m Al any umt
OR
_ 0865
(3.8%2.1)
=0.108 m
10 |(a) | Diameter of 3" circle is 2x + 2y em. M1
Therefore its radius 15 g x_-g E-E =(x+ y)cm (Shown) Al
(b)(1) Area of red region -
=a(x+y) —-n(2y)’ i
=a(x" +2xy—-3y )em’
(b)) Area of yellow region
=m(2x) —a(x+y)’
= Bl




(©) 7(3x° —2xy—y*)=2a(x’ +2xy-3y") ﬁ%
3x' —2xy—y -2 —day+6y° =0
x* —6xy+5y° =0(Shown) AG]
(d) x* —6xy+5y° =0
22 M
(x=5yNx—y)=0 AL Al
x=5yorx=y
(e) Yellow
_a{3(5y)° ~2(5)y - y’] Ml
{2(5y))°
_75-10-1
= 100
-4
100
=15
25 Al
' M1
W 1@ | s eaof sector ABD= %m‘ (0.6)
=14.7 em’ Al
{a)(i1) Area of shaded region = Area of Triangle ADC - Area of Sector
— | . M1
Area of Triangle ADC = 5{?]{2.-141—:" Jsin 0.6
= 22.83476 cm’
Shaded Area = 22.83476 — 14.7 M
=R.13476
=813 em’ Al
(a)(11) Arc Length BD =r#
={T)0.6) M1
=4.2 cm Al
(a)(iv) 4 M B i
6
7
o
AM = Tcos 0.6 M1
=5.7773 cm
BM=7-57773
=1.2227 cm
BC=7-2BM M1
=d.5546

203




Perimeter of shaded region

=T7+42+4.5546
=15.7546
=15.8 cm Al
11 | (b){i) AC is a tangent to circle Bl
Therefore £FAB = 90°
(11)(a) ZHEF = 46" (Angles in same segment) Bl
(1)(b) ZAOC =907 - 24°
= 667 (Sum of Angles in Triangle)
ZAFB=66°+2
= 33° (Angle at centre = 2 x angle at circumference) Bl
(ii)(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) M1
ZFED =246° + 2 (Angle at centre = 2 x angle at circumference)
=]23° Al
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L
Answer all the questions
For - = ) I For
Examiners | 1. By rounding each number to 1 significant figure, estimate, to the nearest hundred, Examiner's
we 17543x932 e
the value of ——.
7142+103
Answer (2]
2 (a) Write down all the irrational numbers from the set given below.
-3, 12, 3, 3?” 4.62, —16. :
(b) Consider the sequence 1, 1 3 42
equ 2 b 0 30 ey
(1)  Write down the next term.
(i) Express in terms of n, the n™ term of the sequence.

Answer  (a) [1]

(hy (1) (1]

iy i
o — _ | — S =G |
Holy lnnocents™ Hiph School Preliminary Examination 2015

Secondary 4 Exprese 5 Normal {Academic)
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3. The population of a small town is surveved.
The results are shown in the bar chart below.

Population

L

2} ]

350

300

250

200 4------

Males

150

Females

Explain why the bar chart is considered to be misleading,

Answer

Gender

4. The sime ratio of an angle is 0.6431,
Find the possible values of the angle.

Answer

Haoly tnnocents” High School
Secondary 4 Express 5 Normal { Academic)

Prehnumary Examimation 2015

Muarthematics Paper |

For
Examingr’s
e
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Far
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°. =
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 recetved 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]
() % [2]
Ry .
Holy Innocents High School Mehmanery Examinaton 2013

Secondary 4 Express 5 Normal (Acudemic) Mathematics Paper 1
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7 The heights of two geometrically similar containers are 25 em and 15 cm
respectively.

25 ¢m 13 cm

filled with the nice?

Answer

If the container A 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

[3]

8. Charles just retumed from his trip to London.

He planned to travel to Canada in two weeks™ time.

He had £2000 lefi and wanted to change part of 1t to C$2000.

The balance was changed to Singapore dollars (S$).

He went to a money changer and saw the following currency table.

Curren Buyin Sellin
Singapore dollar (S$) 10 | : L e .
I unit of foreign Sterling Pound (£) 2.1059 21184
currency | Canadian Dollar (C$) 1.0726 1.0875
Calculate the amount of Singapore dollars he changed.
Answer  SS - _ 3]
Holv Innocents” High Schonl Prehminary Exammation 200 5
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9. A grocer bought p dozens of apples at g dollars.
He found that » apples were rotten.

(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 mvested $5 400 in a bank that pays m% interest per annum which is
compounded half yearly.

If she received 85 847.89 after ?,%}'t:aﬁ. calculate the value of m.

Answer  m = [3]

avf
Prelmminary Exanunation 2015
Mathematics Paper |

Holy Imecents” High School
Secondary 4 Express 5 Normul (Academic)
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I'l. 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: xisa prime number}, and
N = {x : the unit digit of xis7}.
Given that n(M n N)=4,
(a) state the maximum value of k,

{(b) find maximum ::-[M W N },

(c) find the element x suchthat ye Nand x g M .

Answer  (a) [1]

(b) [1]

() 11
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13.  Shinkansen trains, Japan's high speed bullet trains, can reach a speed of up 1o
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 S =10 as a single fraction in its simplest form
v RS 8. AP -9 :
Answer o (3]
—— — ET =
Holy Innocents” High School Preliminary Examination 2015

Secondary 4 Express § Mormal { Academic) Mathematics Paper |
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15.  Inthe diagram, OUVW is a parallelogram.
X and ¥ are midpoints on UV and V¥ respectively.
Z is a point on UY such that 5UZ = 2UY.

OU=2a and OW =2b.

U X v

-
-

0 2b W

(a) Express, in terms of @ and/or b,
(i) OX,
(i) OZ.
(b) Prove that OZ, when produced, will pass through X"

Answer (a) (i) I
(1) [2]
(b) S
(1]
Holy Innocents” High Sehool Preliminary Examinaion 2015
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3
16. (a) Simplify (IIE] , leaving your answer in positive index.

(b)y If2*3* =3"+3", find the value of x and of y.

Answer  (a) [1]

(b) x= > i [3]

local calls made in ¢ minutes.

made,

(b) The gradient1s

(a) Sketch the graph of ¥ against .

Answer  (a)

17.  The available balance, $ Y, of a pre-paid mobile card changes with the duration of

The initial value of the card was $38.
After a total of 1.25 hours of local calls, the balance n the card 15 $25.25.

(b) Calculate the gradient of the graph and explain its significance.

(c) Determine the available balance if local calls of another 100 minutes are

RALY 1]

O r (mins)

and 1t represents

Holy Innocems” High Schoul
Secondary 4 Exprese s Normal {Acadermic)

¢y & [1]
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Holy Innocents” High School
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18.  The diagram shows four junctions A, B, C and D in the game ‘Maze Runner’
played at a carnival.

Jack 44

B Dead End

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)

andiry & Express £ Narmal fAeademicd Mt msarard Parer |

Preliminary Examination 2015

Esaminer's
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For Fe
Eamimers | 19, A group of students from Class A took a Mathematics test and their results are Eiamteer’
e shown in the box-and-whisker plot. e

S o
L' 1]
:TE LI L
(a) Find the

(i) median score,

(1) 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 guartile 60 marks
| Upper quartile 75 marks

State two differences in the box-and-whisker plot for Class B, as compared to
that of Class A.

Answer (a) (1) R

(11) (1]

() 1" difference

2™ difference -

(2]

— Ei.()l\_
Holy Innocents” High School Preliminary Examenation 2015
Secondary 4 Express 5 Mormal { Acadenic) Mathematics Paper |
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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 cylindnical tank is filled with water to three-quarter of its height.
Water 15 then pumped into the tank at a rate of 20 millimetres per second.

per second.
After 1.5 minutes, there are 5.7 litres of water in the tank.

Caleulate how much more time needed to fill the tank completely.

Haly Tnmocenis” High School Prelminary Exammation 2015

Secondary 4 Express 5 Normal { Academic) Mathematies Paper |

However, there is water leaking through a hole at the base at a rate of 10 millilitres

Answer seconds [5]

For
Exvaminer’s
uIE



15

F For
Exammers | 22, Lisa and Nancy wanted to surprise their parents by buying them a present for their Esumimer's
e 15" wedding anniversary. e

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
Mancy 24 40 50

(a) Write amatrix § of order 2 x 3 to represent the above data.

(b) (i) Write a matrix T to represent the denomination of the coins such that
ST exists.
Hence evaluate S§T.

(i) Explain the significance of §T.

{c) I the girls have planned a budget of $50 for the gift, using matrix
multiplication, determine if they can achieve this target.
Explain your reasons.

Answer (a) S= |1]

by ) T= [1]

ST= (1]

(b) (m)
— [1]
(c) .
) 2 |
- o 310
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23.  The diagram below shows ABCD as the cross section of a solid cuboid.
AB=8cm, AD =15 em and EC= x cm.

8 cm
B E xcm C

(a) Explain why Z4ADE = ZCED .
(b)  Write down an expression, in terms of x. for the area of quadrilateral ABED.,

(¢)  Given that the area of triangle DEC is % of the area of quadnlateral ABED,

express EC as a percentage of BC.
Answer (a) _ 1
(b) - em’ [2]
(c) % (3]

~ End of Paper 1 ~
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Answer
On Asnwer On Answer
1 -0.010 132 | 15km
2 | =(2a+5b+2c)2a+5b-12c) 13b | 10cm®
3o | 263x10'm 13¢ | 1:25000
3b | | hr 10 min 8 sec 14 | See attached
4 ]3 ldcii | 114m< y<146m
4 15ai — 1 1
5a |3 = 2
Sani |2 negative gradient with numerical value
5 | Hel less than 1, y-intercept of -1
% | i3lekem 150 | y=a42
4 15hi ]"\2 1
—1=1 =3=
6b | 16 ['I 2) 4
Tai | 4,10, 20, 34 15bii
Tail | 25 +2= Z(r-rl +]), which contains a
factor of 2. 'S
Or X
2n’ is an even number and when added
| to2({aneven number), 2n’ +2is even.
b | 207 —n-2
8 -5 5
or ——
x—=2 2-x )
Oa 8 16a1 | 210°
17 16ai1 | 30°
b B 16b | #ZBAR = (180° - 150°) + 2 = 15" (base
Ir:a' £ of isos. A)
10a 118 ZPAR = 45° + 120° + 15° = 180°
10b | 1 o PAR 15 a straight line
= Altgmatively
11a 0=2"x3 ZBAR=(180° — 1507) = 2 = 15" (base
b %g =4 X3.%9 < of isos. A)
S LOAR = 150° - 15° = 135°
| ¥ [ ZPAQ + ZOAR = 45° + 135° = 180°
| 12a | 0=sx<8or0=x<9 e |4 =
12b | 11
12¢ | 16
21!
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PRELIMINARY EXAM 2015

SECONDARY 4 EXPRESS 5 NORMAL (ACADEMIC)

Mathematics Paper 1
On Solution and Answer Marks allocation
| 20000x9 M1: rounding off each
ﬁ_rm+lm—... number to | s.f.
= 200 (to nearest hundred) Al
2(a Bl: c.a.0
@ | g5, 3=
2
2bi) | 6 3 Bl
2’ 16
(ii) n Bl
F
3 | From the bar chant, the number of females in the small town | B1
seems to be 5 times that of the male, when it is actually just | Bl
twice instead.
4 | Let the angle be B
sinB = 0.6431 = B=sin"' 0.6431 M1
- 0=40.0° or 140.0° A3 B0l answers
5 | If each interior angle = 130°, each exterior angle = 50° B1: each exterior angle
: 360° e -
=» number of sides = 50° = 7.2, which is not possible. Bl mumiber of sides: not
Hence it is not possible to have a regular polygon with an | "MICBET value
interier angle of 130°.
Gla 75840 - 0.2 = 62400 63360 B1
@) | = - 53360 _ ¢upp
612 72 |
6(b) | Amount saved = $75840—0.95x 62400 = $16560 M1
Cor o 16560 -
2% saved = m *x100% =21.83...=22% Al final answer
7 v 25 125 M1: ratio of the 2 volumes
o ] st
v, [15] 27
: : 125 MI, Al
~.No. of filled smaller containers = E =4.629..%5 r
) £2000 = 2000 x2.1059 = 554211.80 - M1
C52000 = 2000 1.0875=5%2175 M1
S Amount of 8§ kept =4211.80— 2175 = §§2036.80 Al
oa) | 12p—r Bl
9(b) o - 2pt— M1
: Total selling price = ]""E; L x$1 = S[ILE”]
Bl

20t —
s Profit= “ﬁ(th“” = q]

ala




Solution and Answer

Marks allocation

10 Y M1: wusing compound
5847.89 = 540 |+_L2 interest formula
100
L 5847.89 M1: simplification
200 5400
m=3.21 Al
T %
When H is increased by 400%, H_, =5H, ..,
= K = 'I; M1: finding new
(5H,... ) 25HI..
] G 1 4
G =720 it s w— MIl: ratio of the 2 G
25 Gy 25 100 values
. 4-100
L P = —0R/°
%o change in G ™ = 100% = —96% Al
12(a) | M = {x: xisa prime number}and N = {x : the unit digit is 7}
Sincen(M NN)=4 = M N ={7.17,37,47}
= M ={23,5711,..47,53}and N = {7.17,27,37,47}
Smaximum of k= 56 Bl
12(6) | Maximum n(M U N)=17 B1
12(c) | x=27 BI
13¢n)
| 320kmm = 320000m _ oo 8 s o
36005 0
13(b) | 513,
ﬂ=].|E-[I5-h*—--]h3l‘§n3rnir15 M1AL
320
14 3 d-15e  3(d-3e)-d +15¢ Ml: LCM as common
d+3e d’-9¢ (d +3e)d - 3e) degmmator
- 2d + 6e
(d +3eNd - 3e) M1: as | fraction
2
T d-3e Al: simplest form
) | — — ] Bl
OX =0U+UX =ﬂU+;UV=2ﬁ+b
LT e T ;L_
vY =U¥V + =OU+E}’W=H=—::
— B o« TTF
UZ =~0¥ =2 (2b- a) Ll
5 5
— = 2 8
OZ=0U+UZ=2a+ =(2b-a)=...= —a+ —b Al




On Solution and Answer Marks allocation
) 7 =8as Yp=20asn)= 20X
Sriir=lahl
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+ %ﬁ = % (2a + b)
16(a) | !
. L [ﬁ} L4 BI
196 2t z*
16(b) | 273" =37 43" =3*(3+1)=3" x2° Ml
i Al each
nx=2 y=8
17
(a) “$}"

18- Bl: linear graph with
given information shown
clearly

25.25
0 75 Irmins}
17(h) .
Gttt — 02 o _ 10 “‘
75 100
It represents the cost deducted per minute for local calls. Bi
17ic) | Available balance in card
B
=38-17 4 (175)=$8.25 :
100
18(a) | P (hits the dead end) = P (tums at A, turn at B, straight at )
_3,3,2_ 18
55 5 125 M1, Bl
18(b) | P (wins the laptop) = P (hits exit)
= P (turns at A, straight at £ and tumns at D),
ortums at A, B and C)
3 2 3 (3} o9 M2, Al
=" w e w—4] = -
- 5 55 [5] 25
1%a) | Median = 61 marks Bl
W) 1 QR =64 — 57.5=6.5 marks B1 —
19(b) | For Class B:
IOR = 75 - 60 =15 marks
1" difference: the length of the box is longer as the IQR is | Bl
wider.
2 difference: the lefl whisker is shorter as the difference | Bl
between the lower guartile and mimmum value 1s smaller.

213




On

Solution and Answer

Marks allocation

20

196=2"%7" and 84=2"x3x7

No. of children in the group

=HCF of 196 and 84= 2" x7 =28

No. of beads each child has if 250 beads are shared equally
250

M2: prime factorisation

M1: no. of children

= —=892, =8 M1: no. of beads each
25 child has
~No. of beads left = 250-28x 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 = 1.5x60x 10 =900ml | M1
Initial volume of water in tank = 5700 — 900 = 4800 m] M1
= Capacity of tank = §x48m=6dﬂﬂml Mi
*. Time needed to fill tank = @ =70 sec Al
22(a) o (30 35 40 Bl
124 40 50
22(bi) (50
7|20 Bl: matrix T
10
30 35 40 " 2600 3
T = 3 wl= = Bl1: §T
24 40 50 0 2500
20 | The total amount of money, in_cents, saved by each girl in 3 | Bl
‘months
) | LM =0 1)
: 0 2600
Total amount saved by both girls = MST 2500
=(5100) M1
The girls can achieve this target as they saved a total of $51. Bl
238 | LADE = ZCED as they are alternate angles since AD and EC | Bl
are parallel to each other. ) -
23ib) _ | M1
Area of quadnlateral ABED = 3 %15+ (15-1)]=8
=4(30-x)=120-4x Al
23e)

Since area of tnangle DEC is %Lhe area of ABED,

= xHx.t=;'[]Eﬂ—4.r) = 24x =120—4x

I

5
= 28x =120 :}r=~'l;

4
. £C as a percentage of BC

x 0% =

LA ey R

.'-_'!'54 %
7

MI: form egn in x

M1: value of x

Al
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Mathematical Formulae

Compound interest

Total amount = P [1 + L]
100

Geometry and Measurement

Curved surface area of a cone= mr/

Surface area of a sphere= 4’

Volume of a cone= ;:m':!:

Volume of a sphere = %.r:r’

Area of tnangle ABC= %ab sin
Arc length= ré | where @ is in radians

| K- W :
Seclor area= ir'f? , where # is in radians

Trigonometry
a b c
sind sinf  sinC
2 : 1
a =b" +¢” -2bccos A
Statistics

2 fx
2.1

-3

Mean =

|
Standard deviation = 1‘}
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Answer all the questions.

Tx+2

1. (a) Solve the inequality 1> 3 [2]
by (i) Factorise completely x* +4xy+4y° -9, [2]
2 .
@  Simplify 22— 2% (2]
x+2

(¢)  Itis given that v’ =u’ +2as.

(i) Find v'when u=0, a=98 and s=3. (1
(ii))  Expressu in terms of a, s and v. 12]
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 waste o 0.6872 0.1014 0.7886

(a) Convert the total amount of food waste generated into tonnes.

Give vour answer in standard form. 2]
(b)  Calculate the percentage of the food waste that was recycled. [2]
(e) The population of Singapore in 2014 was 5.47 milhon.

Calculate the average amount of food waste generated by per person, n 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, m 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]

Holv Temocents” High School Prelimimary Examimation 2015
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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— 2%, 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] 123 ]a]s5]6]7
vy | 30 | 33 | 34 | 33 | 30 | 25 | k | 9

(a)  Find the value of &. i
(b) Using a scale of 2 cm to represent | metres, draw a horizontal x-axis for
0sx<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]
(c)  Use your graph to find the greatest height reached by the pebble. 1]
(d) Find the horizontal distances of the pebble when v = 33.5 m. [2]
(e) (i) By drawing a tangent, find the gradient of the graph at the point (5, 25).
[2]
(ii) Use your answer to (e)(i) to explain what was happemng to the stone at
x=5. [1]
Holy nnocems’ High School - Prefiminary Examination 205
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4.
A
B > E
4 ® X D
The diagram shows tnangle ACD.
BCXE is a parallelogram such that XE bisects angle BED and ZXED = 50°.
(a) Find angle EDX. [1]
(b)  Show that triangle ABE is similar to triangle EXD. [2]
- +(c) State another triangle that is similar to ABE and EXD. 1]
(d) Theratio AE: ED=4:3.
(i) Find the ratio CD : XD. [1]
(if)  Given that the area of triangle ABE = 36 cm’, find the area of
triangle BXE. [3]
hYLY
Hily Innocents” H;_i:fr Sehnol! - _.’-’r'rfhnrmar_r E mrr_rr!rmmn 20135
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8 cm

The hgure 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 em.

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]

Prefininan: Examinanon 2015
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o. (a) C is the point (-3, 5) and 1) is the point (4, 3).

(i) Write down the column vector a’J : [1]
(i)  Find Iﬁ} 2]
(iii) Given that 4 Eé =3 D_C: , find the coordinates of point E. [2]

-2 — (6
(b)  The position vector of a point Qis[ 3 ] and OR =[ 4}.

(i) Find the equation of the line OR. [2]
(ii)  The equation of the line §T'is 4y —3x =18,

Find the coordinates of the point of intersection of OR and ST. (3]

7. A printer prints pages on either single or double sides.
(a)  Inone minute, it prints x pages on single side.

Write down an expression, in terms of x, for the number of seconds 1t 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

60 m

25

5m

The positions of 3 islands on a map are represented by S, T"and U/ as shown in the
diagram.

Angle STU= 125" and island 7"is due east of island §S.

ST=60mand TU =35 m.

(a) Show that SU = 85.1 m. [3]
(b) Calculate the bearing of T from UL 2]

(c)  Thearea 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 T.
The angle of depression of point L/ viewed from the eagle 15 65°.

(i) Find the distance between the eagle and point T- 2]
(ii)y  Calculate the greatest possible angle of elevation of the eagle when
viewed from a ship that sails along SU. 2]
Haly Innocents” High School a _P.r r‘.'r_ﬂmrm 1 Elﬂ?rmumn 215
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9.

(a)

(b)

The diagram shows a circle BCDE, centre 0.
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,

(i) obtuse angle BOD,
(ii) angle BED,
(iii)  angle ODF,

(iv)  angle ABE.

[1]
(2]
(1]
(1]

(JABCDE is a semi circle, centre (), of radius 3.5 cm.

M is the midpoint of BD.

Length of arc AR = Length of arc DE =] .83 cm,
(i) Show that angle BOD = 2.096 radians.

(i)  Find the area of the shaded region.

23
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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 summanised in the table below.

0 1 0

I 3 3

2 2 4 |

3 i 18

4 2 8

> b c

6 10 60

7 9 63

8 3 24

Total 40 d |
(i) Find

(a)  the values of a, b, cand d, [2]
(b)  the mean, [1]
(c) the standard deviation. [2]

(b) In a group, there are 15 students with dimples and 9 students without dimplgs.
Two students are selected at random.

(i) Draw a tree diagram to show the probabilities of the possible outcomes.
(ii) Find the probability that
(a)  both students selected are with dimples, [1]

(h) 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 ~
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(ii) Area of ABXYE =27 cm’

tan ZACM =

ST

LACM = mn"[%]

=56.309932
=56.3° (shown)

Height of trophy = 7 cm

166cm”
134em’

_ — (7
(1) CD = [_ 7]
(i) 728
(i)  (~1.254.5)
(i) 3y=5-2x
(i) (-2,3)

60

X
60
-3
; 60 60
L

60x — 60(x —3)=4x(x-3)
60x — 60x +180 = 4x" —12x
437 -12x-180=0
x* —3x—45= 0(shown)
(1) r=84 0r x=-54
(ni)  223seconds

SUT =607 +35 - 2(60)(35) cos125°
SU* =67 +3.57 —2(6)(3.5)cos125°

(c)

Answers:
QL (a) x< i
Q5. (a)
b () (x+2y+3)fx+2y-3)
(1) 2x -2
(¢) (i) v =588
(ii) u = +Jv? - 2as
Q2. (1)  7.886x10’tonnes
(b) 12.9%
(c) 0.144 tonnes (b)
(d) 533 kilotonnes ©)
(e) 203000 1w0nnes (d)
Q3. (a) k=18 Q6. (a)
(b)
PN R RS SR S A
‘1: _:r_,_‘._-—;..__;_ TR T . pEE "_" Bl - Correct scale snd mees | —
a0 18 TR P i S e S S -
.fT | I 11‘“}-“'\ T , JI 81 - Motted points cormectly [b]
i U L L] s -smoothaure
; ‘:\.'_..'_ i & - T __.i_
Nid HEEN
AN ELLLITL Q7 @
i i N '
{c) 3Mm (®)
() 1.3mand 2.7 m
(¢) (i)  gradient= —6+0.5 ()
(11) The height of the
pebble above the
ground decreases at a
rate of 6 m for every
1 m it travels
horizontally / falls.
Q4. (a) ZEDX = 80°
(b) ZAEBR = ZEDX =80°
(corresponding angles) Q8. (a)
£ABE = LEXD =50°
(alternate angles)
£BAE = ZXED =50°
(sum of angles in
trangle) .. AARE is similar to
AEXD.
(¢} AACD
(dy (1) Vi3 (h)
Holv Innoeents f'.l’r_ﬁmmm'
Secondury 4 Express ¢ SNormal Academi

SU? =7234.0210
U =+/7234.0210
=851 km

Bearing of T from /= 3257
202 m 313
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(d ) 75.1 m b ()
53 i E With dimples
(1) 74.9 =
Q9. (a) (1) 140° With dimples
(i)  angle BED = 110° 15
(i)  angle ODF = 20° 24 = ‘
(iv) angle ABE = 49° 23 Without dimple
E With dimples
® @ 6= ¥ 2
& 24\ Witout dimolcs
=]1.83=35 ithout dimples
483 8
350 23 Without dimpl
35
(b) () (8 —
Angle BOD = 7 - Z(EJ 92
350
= 2.096 45
{shown) (b) 9
(iy  3.77em’
; 485
10.  (a) (i)(@)a=6,b=4,¢c=20 (iii) i
and d = 200
(b) 5 i
(c) 2.18
Holy Innocents " High School Prediminary Examination 201 5
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2015 Holy Innocents’ High School Preliminary Examination
Mathematics Paper 2 Marking Scheme

QL. (a) ]_}Tx3+2
I>Tx+2
1>7x [M1]
Tx <l
l
< — Al
L [Al]

b) (i) X +d4xp+4y’ -9
=(x+2y) -9 [M1]
= (x+2y+3)x+2y-3) [A1]

2x% +2x—4
x+2

2
- AJL’;E) [M1, factorising numerator correctly]
X+

_2x+2)x-1)
x+2
=2x-12 [Al, accept2(x—1) ]

(ii)

(€ (i) v =0"+2(9.8)3)

v =58.8 [BI]
(11) v =u’ + 2as
u' =v' —2as [MI1]

u=tyv’ —2as [AT]
Q2. (a) ?Rﬂﬁ;[‘l{] [M1, convert to tonnes|
=7.886x10" tonnes  [Alor s.o.i. B2)

(b)  Percentage of food waste that was recycled
= 0.1014+0.7886x100 [M1o.e]

=12.85822
=12.9% [A1]
(c)  Average amount of food waste generated by per person
=0.7886 =547 [M1 o.c.]
= (.144 1onnes [Al]
(d) Amount of food waste generated in 2005
= 0.7886 +1.48=10" (M1 o.¢.]
= 532838
= 533 kilotonnes [Al]
1
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Q2. (e)

(€)
(d)

(e)

Q4. (a)

(b)

(c)
(d)

Amount of waste used as fuel in biomass plants
=0.7886+10.5x2.7x10°  [M1]

= 202782

= 203000 tonnes [Al]

k=18 [B1]

T-'f L 1 E P31 03 8 £ & ] F E i 4 ¥ F E Lo}k
L B #d. 3 & § EH i i B d o2 5 b ¥ OE TG
prc—s femstiten ‘—‘—*—1 Bl - Correct scale and axes’
| o .:"' {.-— --i.- - ....TE......-.. . - ..-.i.. —
-3 HNEN | . | Bl -Plottedpoints correctly
ol ....,...:.'.-..,..%..._ .!._.._I[."..., i_......?.--.. vills il o
aq-_IL__il_L S Y 0 i] Bl =Smoothcurve i
: i i i o
= .I_ _.._;5-_— . —u;-...-- ..E._.... e -i.__?___:__ T Y _E_._E. e --]E Ry 2 -i:_é-_
£ L S 1 F 1 T E ¥ i 1 i
. S L O S e DR Y. TR O S o, R P, S T IR RPN A R ST
| | T NG 111 W
1 1 ¥ y ¥ 4 4 ¥ |
= —— i ! = ..1;. | = li-- .?{\__.__I_ .'- _:. _":T s - .é_ r
| i | pob N S P2y
_'} b ] ] . 1 T I A ¥ in s

3 m [Bl])
1.3mand 2.7 m [B1 each]

{1} B1 — Draw tangent
Bl - gradient= —6+0.5

(11) The height of the pebble above the ground decreases at a rate of 6 m for
every 1 mit travels honzontally / falls. [B1]

ZEDX =180°-50° - 50°
= §0° [B1]

LAEB = ZEDX =80° (corresponding angles)
LABE = £EXD =50° (alternate angles)

LBAE = ZXED =507 (sum of angles in triangle)  [M1]

o AABE 15 stmilar to AEXD . [A1]

AACD [B1]

(i) 7:3 [BI]
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- 36x3°
Q4. (d) (i) Areaof AEXD= ; [(M1]
=20.25 cm’
2
Area of AACD = Jﬁ;? [MI1]
=110.25 cm’
Ao A o 11025 325-2{1.25
=27 em® [A1]
Q5. (a) tan.aidCMz% [M1)

ZACM = tan'l(%]

=56.309932
=56.3° (shown) [Al]
3 AM
® =
AM = 1-‘*4
2
=6 cm (M1]
Height of trophy =6 + 1
=7em + [Al]
4
0556.3%=—
() cos 77
4
AC=——— [M1]
cos56.3°
= 7.209228

total surface area coated with rose gold

=3.142x4 HL +2x3.142 x4 x 1+ 3.142 x 4° [M2, correct substitution]
€0556.37

= 166.013
=166 cm’ [Al]

(d) Volume of trophy
= Vol. of cone + Vol. of cylindrical base — Vol. of hermsphere
= 113.142 x4 x64+3.142x 47 x1- % x3.142x2’ [M2, mmus Im for one error]
3 ;
= 134.05866
>0
~134cm’ (Al] 5
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| L o (443
Q6. (@ () b= (3_5}

- [_ZJ [B1]

(ii) EIJ‘ =J77 +(=2)* [M), allow e.c.f]
= /53

~7.28 [A1]

(i) 4DE=3DC
_'? —_— —_—
DE =-[ ) J [M1, recognised DC =~ CD |

o3 )+(5)
(33

Coordinates of point £ is (-1.25,4.5) [Al]
: -4 y-3
b il O |
) 0 6 x+2 pat)
—4x-8=6y—18
6y =10-4x

3y=5-2x [Al 0.2.]

(i)  4y—3x=18 —(1)

Iy=5-2x ——(2)
From (2), vy = - (3)
Subst. (3) into (1),
4[’"32"}—3.“13 [M1]
20-Bx—9x =54
17x=-34
x=-2 (Al]
.pzj:dr:j IA”

Coordinates of pomnt of mtersectionis (-2, 3 ).
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60

[M1, formulale equation}

[M1, remove denominator]

[A2, Im each]

[M1, subst. in correctly]

Q1. (a) . [B1]
60
by — [B1]
=3
. 60 60
() (1) ————=4
r—3 x
60x - 60(x—3)=4x(x—3)
60x — 60x +180 = 4x” —12x
4x* —12x-180=0
x’ = 3x— 45 = 0(shown) [A1]
- 3+4/(-3)° - 4(1)(-45)
1 =
2(1)
x=3i;39 [M1, for wﬁ?ﬁ']
¥=R837386 or x=-537386
x=84 x=-54
(i)  time taken to print 20 pages in double’side
w50 [M1]
8373863
= 123 seconds [Al]
Q8. (&)  SU7 =607 +35° —2(60)(35)cos]25°
SUT =67 +3.5° - 2(6)(3.5)cos125°
SU? =7234.0210
SU =+/7234.0210 [M1]
=85.1 km [A1]
(b) @=35°

08 (¢) Shortest distance
860.11

 0.5xJ7234.0210

) 860.11

0.5 % J7234.0210
= 20.2249
=202 m

[M1]

[AT1]

Page Sof 7
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Q8. (@ () tan 55==E’%
Dis tan ce = 35 tan 65° (M1]
=751 m [Al]
(i)  greatest possible angle of elevation
.1 35tan 65°
= m ! e —
[ 20,2249 J (ML
~74.9° [A1]

Q9. (a) (i)  obtuseangle BOD = 180°-40° (tangent to ext. pt.)
= 140° [B1]

(i1)  reflex angle BOD = 360°-140°

o &
angle BED = yﬂ_ (angle at centre = two angles at circumference) [M1]
=110° [Al)
o @
(i)  angle ODF = L
= 20° [B1]
(iv) angle ABE = 90°-2("- 21"
= 49° [B1]
®) @ e=2
5
=1.83+35
350

Angle BOD = & — 2[E )
350

= 2.096 [A1]

o ; |
(11) area of tnangle OMB :E %« 3.5% 3.5 =sin 2.09&::%

'

=2.6497 CITI: [M], use any method 1o find the area]

Area of shaded region = Area of sector OBC - area of tnangle OMB

—l x 3.5 x2.096 x }— 2.6497 M1, correctsubst.]
=3.7693
=377 cem’ [A1]

e
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010, (a) (1) (a) a=6,b=4,c=20and d= 200 [B1 for every two correct]
(b) Mean=5  [BI]

(c) Standard deviation = 2.17944

==218 [B2]
(b) (1) With dimples
s With dimples
24 [B2, every mistake minus 1m|
Without dimples L= €YY
With dimples
9
24

Without damples

23 Without dimples

(b) (11) () P{both students with dimples)

e [B1]

(h) P(one student with dimples and the other without dimples)
15 9 9 15
— N — T —x—
24 23 24 23
45
- n

[BI]
(n1) Plat least one student with dimples)

= 1- P(all three students without dimples)

= |=———x— [Ml'ﬂﬂl

_ [AT]

293>
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Mathematical Formulae

1. MENSURATION

Curved surface area ofa cone= nrd

Surface area ofa sphere = 4n /7

Volume of a cone = % nrh

Volume ofa sphere = % nr

. TRIGONOMETRY
Formulae for AABC

a b
sind sinf sinC

a=b + - 2becosA

Area of triangle ABC = L ab sinC



A-@ 7 mam-(Y L)

() Find the matrix C such that 2A + C = B’. [3]
(i) Giventhat ABD = (i ), find the matrix . [3)
In the diagram, OP = 3p and 0Q = 3q. P ) R
PR 15 parallel to OQ and 3PR = 200.
5 is the midpoint of PR and T is the midpoint of OR. ip T
U is a point on OQ such that QU = 2UQ.
=
(i)  Find OS in terms of p and q. (2]
(i)  Use vectors to determine if OS5 and UT are parallel to each other. 3]
{a) Simplify the expression
27a%(b — ) + 18a~%(b? — ¢*),
giving your answer in positive indices only (2}
() Write the following expression as a single fraction in its simplest form:
4x 3 1 4
(2x—1)7 2x-1  4x-2 4]
(¢) Factorise 3p(2¢ —r)—(r — 2¢)*. [2]
On separate axes, sketch the graphs of the followmg functions, indicating clearly the
mtercepts and asymptotes where apphcable.
(i) y=(x+3)3-2x), [2]
& =t 4
iy == [2]

3ok
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4

A cookie factory produces cookies i 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 Outler 2

BO 60 Chocolate Deluxe
P= (Eﬂ 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 * 3 row matrix C. [1]
(ii) Evaluate the matrix Q. where Q = CP. 1
(iii)  State what the elements of Q represent. [11

In a particular month, there were 18 delivenies to Outlet 1 and 13 deliveries to Outler 2
(iv)  The clements 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.

Wiite down the matrix R [1]

YA

0 ol

The diagram shows a vrapezium OPOR i which PO is parallel to OR and O is the origin.
(R 15 perpendicular to PQ and the diagonal PR s parallel 1o the x-axis. The side OF has

equation ¥ = 2y and the side OR has equation y = -:-.t. The y-coordinate of P15 &

(i) Express the coordinates of P and R in terms of & 121
(ii) In the case where & = 6. find
(a) the coordinates of O, [4]
(b) the coordinates of the point § 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 drive.

(@)

(b)

(c)

1 2 1 4 i
1 2 0 3 2
0 1 6 3 2
0 i 2 1 1
2 4 1 0 3
3 0 2 1 2

A student i3 chosen at random.
Find the probability that a student donated 2 books.

Two students are chosen at random.
Find the probabality that
(i) one student donated two books and the other donated 4 books,

(i) hoth the students donated at least one book,

A book 15 chosen at random.

Find the probability that it was donated by a student who denated 3 books,

235

[1]

[
(2]

| Turn over



J, K and L are three points on level ground. JL = 75 m, KL = 48 m and angle JLK = 80°.
The beanng of K from Jis 110°,

Calculate

{i) the distance JK, [2]
(i) the area of the field JKL, (2]
(iii)  the bearing of J from L. (3]

A vertical tree with height 23 m, has it base at L. A man walks from Jto K. Find the
greatest angle of elevation of the top of the tree when viewed from any point during his

wall, [3]

(n)  The points A, B, C and D are the vertices of a parallelogram ABCD. Given that
AB = 6i + 8j and that AD = 11i — 4j, find a unit vector in the direction of BD [3]

(by) In the diagram, OA and 08 represent vectors a and b respectively.

X, ¥ and £ are points such that 0X = ; 0B,

AY = 248 and 07 = 104, A

(i} Express 0X and OY in terms of a and/or b. [2]

(ii) Express XZ interms of 4, aand b. Z
Given that X, ¥ and Z are collinear, a
cvaluate the value of A and Y
the ratio XY X2 [3]

(i) Find 2 of triangle 0¥z (]

area of triangle AYZ »




10

Diagram 1 . Diagram 2

In a restaurant, the fruit punch 1s mixed m a container with no hd 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 ¢m and the distance between the

parallel sides is 9 em. It 1s given that the capacity of the container is 1.8 litres.

(a)
(b)

Show that the height of the container is 16 cm. [
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 hermsphere of radius 8 cm to a part of a nght
circular cone of height, & cm.

(i) Given that the slant height of the cone1s 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]

22§

| Turn tver



8
11 Answer the whole of this question on a sheet of graph paper.
The vanables x and y are connected by the equation y = ]—1612{5 - X).

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

X -2 -1 0 | 2 3 4 5
y a | 06 | 0 |04 |12 |18 16| o

(a)  Find the value of a. [1]
(b)  Taking 2 cm to represent 1 unit on each axis, draw the graph of y = %x“[ﬁ - x)
for-2<x<5. (3]
(c) Use your graph to find
(i)  the range of values of x for which x*(5 — x) > 10, [2]

(ii) the values of k, where k 15 a constant, for which the equation
-I'—D-xE{S — x) = k has exactly 2 solutions. [1]

(d) By drawing a tangent, find the gradient of the curve at the point where x=4_  [2]

Banus Question
12

A circle €15 msenbed 1n an equilateral tnangle as shown in the diagram. A second circle
€= 15 1angent to the circle C and 10 the two sides of the tnangle, A third circle Cs is
tangent 1o the circle C; and to the two sides of the tniangle.

Find the ratio of the mdius of cirele Cs to the radws of cirele € (2]

END OF PAPER
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TH]

2 DG 2=25.3)

-3 -6 3)
(7 9

1)

AB T (ﬁ 4_11) (_ﬂl .17_}
= [—1 —2)

det AB=2

D ={AB)!

¥ -1 -2
-3 (1 1)

2 2

2{i)

IR |
=3P =5x3 taq:r =q

=3ptnq

8 El

243}

o7 =g +%ﬁ

=q *lﬂp -q)

p* “I

—;HP tq)

UT= —I'J.'I

05 uud LT are parallel to ench oth-ur

E

ET

2Talib = c)?
18a-2(b+ c)(b—¢)

_ 3a*(b—c)
T 2h+¢)

E

- fAr—322r-1)+2x -1
B 2(2xr—1)7

_ Bx—1Zx+6+2x -1

2{2x—1)
-1re8 t—7x

= e ———
Hre=1)T T 2Aix=1)F

3p(2q—1) — (g — 1)’
=(2g—r}{3p— (29 - 7))
=(2q-r)(3p—-2q +7)
or
=(r—2q)[-3p—(r— 23]
=(r—2g}—3p—r +12q)

44i) ]
|
! N
#<1 i IE \
/ | N
4}
N
2 3
3 '
5(i) | (130 080 1.10)
i a0 [
() {1.30 .80 1.10}(3{} 4[))
50 20
= (183 132}
3(11) | The total cost price of the
cookies for each of the outlet
S(iv _f1
) R_(Is
6() | Subsy=k
ke
p=(5.4)
= {2k, k)
[iia) ﬁ—%mn
)
s |
g s +41
By =Rtz
6==2{12)+c
c=30

OR:y=—2x+30

1 WA 1
Pl:y= E]’ 3
Solve simultancous equations.

23t




Blitdb)

P(3.6) R(1Z,6)
Let S be (x,6).
r—12 '3
i )
x=25%
1
5[25;.5]

T(a)

8 4
3015

(B)(0)

P, .8
30729 30" 29
16

“a3s

(b)tii)

25 e 24
i 29
20

29

(c)

9(b)(1)

81

JK = J757 4 487 = 2(75)(48)cos BO®
= 81.72 = 81.7 m(3 50}

{1}

1
E{?El{dﬂ}sin 8"
= 1773 s mor 1 770 sq m {3sf)

(i)

sinchfl  sin B0

8 43 .?zﬂﬂ_
51N
5 K o - me—— =
sineK |l 8172 05784

LKL = 35.34"
180 4+ 1107 —35.34" = 254.7°
Bearing = 254.7%

Let the shorest distance be d m.
i)

F5 = sin 3534
d=7535n3534"= 43138

71
tanf =
e a1

g =279"

(b)i)

lztgx_f =§L’E
3
~qgPHsa=hi-3b+ )

XYXZ = 3:5
Or alternatively,
¥z =;{a —b) + (1= A)(-a)

(D

Let XZ = kYZ

ENRSIE Y

2

=i
F )

=
il

-
1]
B g

——
B
|
dum| b
S

N
i
!
g o
w
)
|
(a5

ATXZ=135

(bryiin)

0Z 2
0A 3
area of triangle (FZ oz
area of triangle AYZ ~ AZ

Dia)

BD = —(6i + Bj) + 111 — 4§
= 5i— 12}
BD| =S +127= 13

1
unit vector is ﬁﬁl - 12p

10¢a)

(m : 15){91;] = 1800

2
H= 14

(e}

R+ =172
Ork =177 —g¢
B [5em




(e)ii)

2
Volumne of hemisphere = in{ﬂ’]

=122 0r 107233 em’

1
Volume of cone = i {B¥)(15)
= 320m or 1005.31 em’

S8dx or 2077 .64 mlq,

1
i:rr*h = 2077.64 - 1800

1
Tonal volume =

2
%:rr(%) h = 27764
Ganh?
e = 277.64
A = 932.086
h =9.768

depth of water = 8 + (15 — 9.768)
=132 om (3 sf)

Bonus
On 2

Let # be one veriex of the triangle and
(@, R and 5 be the centres of the circles
s, Cs and C respectively.

Let the rdi of the cireles €, Cy and &
be g, b and ¢ respectively.

a 1 7
ﬁ-—rnsﬁﬂ"—zﬂﬁﬁ—da
PR=2b

P =3¢

Lengthof PS: 2e 4+ c+ 2b+a=2a
=3e+2b=a____ (1)

Lengthof PS: 26+ b+ a = 2a
=3h=a

bet 2
= ho=—
7—3)
Subs{2)in (1)

L
3r+£{~3-:}-t.‘r
9¢c 4+ 20 = 3a

|:_1

a 9

1.13



g Class Register Number

Name

4016/01
MATHEMATICS PAPER 1

Friday 31 July 2015 2 hours

PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Candidates answer on the Question Paper.
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Write your name, class and register number on all the work you hand In,
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You may use a pencil for any diagrams or graphs.

Do nol 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 nol exact,
give the answer lo three significant figures. Give answers in degrees to one decimal
place.

For x, use elther your calculator value or 3.142, unless the question requires the
answer in lerms of x.

The number of marks is given in brackels [ ] at the end of each question or pan
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Mathematical Formulae

Compound interest

]
Total amount = P [H— —C—J
100

Mensuration

Curved surface area of a cone = &l

Surface area of a sphere = 47°

Volume of a cone = -;-xrzh
&3
Volume of a sphere = Em

Area of triangle ABC = é— absinC
Arc length = r&, where & is in radians

| T .
Seclor area = Erzﬂ. where & is in radians

Trigonometry
a = b - c
sindA  sinB  sinC
a'=h + ¢t - ecos A
Statisrics
Mean = E
Lf
J}:ﬁz LaY
Standard deviation = -
=f [Zf]

VICTORIA SCHOOL I5/S4PRIEM/



3

1 A school with an area of 0.4 km’ is represented by an area of 2.5 cm® on 2 map. Find the
scale of the map, in the form of 1:n.

Answer 1 : i)

2 Three light bulbs flicker at intervals of 4 seconds, 12 seconds and 135 seconds respectively.
If all three bulbs flicker together at 0915, at what time will they next flicker together
again?

Answer __ {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?

Answer additignal “ins [Z]

[ ———

4 Write the following numbers in order of size, starting with the smallest.

[ |
%, Y001, 033, 05

Answer. .. 2]

snnd insamnspsneiisl speeesiessransel .,_..,.1.,_“‘_[

VICTORIA SCHOOL 15/54PRUEMN 230
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5 A bookshop sclls two types of drawing papers, cach with thickness 1.6x10™ cm and
2 mm. If Viclor bought 2 sheets of drawing papers of the thicker lype 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.

ARSWER e £ [2]

6  Itis given that y varies inversely as the square root of x. It is known that x=32 fora
particular value of y.

(2) Describe the change in y when x increases by 300%.

L e e e N | |

(b) Find the value of x when the value of y is doubled.

Answer(b) x=_ . . o |2)

VICTORIA SCHOOL 1 5/54PR2VEMY]
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(2) Find the integer values of .x'v;l:ich satisfy the inequalities %J:+ 4<2x-9< ?sx: o ;

ARl @) K= | 2

(b) 1If p and g are two of the values of x found in (a), find the least value of 2 : =
-4

(343) +(»")?
(225°)

8  Simplify , leaving your answer in positive indices.

|
™
Answer ___. S )
23|

VICTORLA SCHOOL 15/S4PRAEM/



P
B

o \Y \

Figure 1 Figure 2 Figure 3
Yy ¥ ),

- E3

\/ ’ A

Figure 4 Figure § Figure 6

Which of the graphs shown above could be the graph of

(@) y =2x'+4x-3,

; Answer (a) Figure
M y=x'7

Answer (&) Figure
() Sketchthe graphof y =37".

Answer (c)

[

VICTORIA SCHOOL I5/S4PRUEM/|



10 Solve the simullaneous equations

x+ly=4,
=0.1x+09y=2.35.

S ()

Answer x =, ,¥=

11  Dylan would like to accumulate an interest of 3800 in his account after 3 l years. Given

that a bank pays 2.8% per annum interest compounded half yearly, how much does D}'lan
need to deposit in his account? Give your answer to the nearest dollar,

Answer § [3

12 In |5 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.

Amswer ... yearsold[3]

VICTORIA SCHOOL 1 S/S4PRIEMI
532



8
13 {(®) Given that A is the point (1,3)and B is the point(~2.9), find the equation of the line
PQ thatis parallel to line A and passes through the point(3,2).

ARSWEr{a)...cviciinisicicviinicusiail 3]
(b) Determine the type of solution (1, 11, II1) when the line P intersects the line

1
X+=y=4,
2.‘!"

Typel | unigue solution
; Type I Mo solution
Type I Infinite number of solutions

Answer (B)Type ... 11

14 Shops A and B are having sales on a particular jacket. Shop A offers 2 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 Ali holds the membership of Shop B, the total amount of discount offered

to him from Shop 8 can be written as %{ﬂ+ x) . Find the value of a.

Answer () @ =il

(ii) Given that Aliis 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.

VICTORIA SCHOOL 15/S4PRIEM/]



9
15 Intriangle ADB, ZADB = 90°and DC= 2CB. Given thatcos’ ZACB=%- uprc-:sé asa

fraction in its lowest term,

A
(i) tan ZACE,
D Cc B
Answer () tan ZACB= . .. . 12]
@) tan ZABD.
Answer (if)tan ZABD = _ ... (2]

16 The queving 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 g9-12 13-16
Mumber of customers 9 7 3 1
Calculate the
(i) meanqueuing time,
Answer (f) min [1]
(ii) standard deviation.
—
A
Answer () e min [2]
N33

VICTORIA SCHOOL 1 5/54PRAEM/
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17: * In thé diagram, lines AB and EC are parallel, and DE: EA=2:3.

A B

S

D

(a) Prove that triangles ABD and ECD are similar.

Answer (a) ; i N A A e it

by g mmrmnE - = e saa
e T L e raa e - -—
= aman Em e e ek BAEES RS A D el - e - == I ]

' area of AECD

Find .
) Find o ofABCE

Anmswer (0) . oot el

VICTORIA SCHOOL 15/54PREM/I



11

18 The diagram shows the speed-time graph for the motion of two objects A and B travelling
in opposite dircctions. Both objects are 1 km apartatf=0s.

Speed (ms)
3 E :
| P R e i b :
o1 s a
E E : plime (5)
0 10 30 50
Caiculate the

(i} deceleration of object B in the last 5 seconds of the motion,

Answer (D) ooy S (1)

(ii) time ¢, where ¢ > 30, at which both objects have the same speed,

Answer (if)

L L S E L T P

(iii)  distance between both objects at 28 5,

Answer (i)

VICTORIA 5CHOOL 1S/54PREMN
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19  The diagram shows thres open containers with varying heights and radii, in cm. Water is
poured inta the containers from the top at a constant rate until the containers are filled
completely,

_ A

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.

Hcigh:d:fm}

h = e __l;ﬂtnin:rﬂ

l

' Time (s)

(2]

VICTORIA SCHOOL 1 SIS4PR2EMN
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20 A coin is placed on grid square E'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 6 F
G H !

The die is thrown two times, Find the probability that the coin is moved to grid square

(a) A,
Answer (a) . [
(b} E,
Answer (B oo 12)
(¢) F.
Answer (e) i (1]
(d) Justify your answer in (c).
Answer (d) AR
e
- s s i TP, |
2358

VICTORLA SCHOOL [5/SAPREMY]
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i 4
21 OPQR isarhombus. Points R and P have position veclors [2] and [F ? ]]. p<0.

p=1
(1)  Calculate the value of p,

Answer (i) p=_...vee

(ii) Find the coordinates of Q.

Answer {"} Q{..J.

(iii) Given that D is the point on PQ produced such that PD = 30D , find RD.

Answer (iii) RD =

VICTORIA SCHOOL | 5/S4PRIEM/]

-
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22 The masses, in grams, of 20 packs of sweets are shown in the ordered stem-and-leaf

diagram.
18
(a) Find the median mass. é 1 g 313y
3 [122455678
4 i
key 113 means 13
Answer (a) g (1)
(b) Find the value of x+ y if the mean mass is 29.55 grams.
ARSHET ), oisiissimncisisssmminsorssssonss £ (2]
(¢) Find the value of x and of yif the lower quartile is 21.5 grams.
Answer () x= 5 L (2]
23¢

YICTORLA SCHOOL 15/54PRUEMY]
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23 The diagram shows the sector AOB of a circle, that represents a piece of paper. The radius

.. B .
of the sector is 15 cm and the angle AOB is E.:r radinns.

15

{n) Calculate the length of arc AB.

Answer (a)

..em [2]

(b) The piece of paper is used to make a hollow cone by joining ll]n edges OA and O8.
Calculate the volume of the cone.

YICTORIA SCHOOL

1 5/S4PRUEM/

Answer (I1)
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24 Three toddlers, Ahmad, Betty and*Charlie, were playing on a big triangularplay-mat ABC,
where AB =4 m, 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 a scale of 1: 50, construct the triangular play-mat ABC. [
(b) By constructing suitable lines, locate and label the position of Betty. Label this
position (. (2]
Answer (a) and (b)
]
4
—)
End of Paper

This documient s Intended for (ntermal eireulstion In Victerla School anix. Mo part of thir docwment may be reproduced, stored ln a retrieval

fystem or rransmiited in any form or by any means, electronic, mechanical, phatocopying or erherwise, withaut the prior permizsion of the B !’%
Vietaria Sehool Internal Exams Cowunimee.
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2015 Victbria School Prelim 2 Mathematics Paper 1 Answer Key

| |40000 14i |25
2 | 0916 14ii k=18.75
3 |2 15 | _3
L I 4
4 | +/0.01,053 ,U.33.§ 15ii | 1
2
3 4.4x10™ L&
lﬁ!' 5.7
ga | The new value of y | " | 349
is halved.
= 172 | ZDAB = £DEC (corresponding angles, ABI/EC)
8 ZADB = £ZEDC (common angle)
~ Triangles ABD and ECD are similar.
74 | 27:28,29,30 el
7 |1 21
55
8 | 2L 1 |3
i 5
4% 118ii | 462
3
¥ | 2 L8iii | 659.2 or 1340.8
3 1
% 20a 18
4761 X "
2\ A
y=3" 9
k 1 20!.'- ﬂ
‘_-_-_-_‘-_-_-"__-__-—L
o X
21 |3
21ii | 2(2.-2)
y=25
10" 1 et 21iii [{}]
-3
7827
1 g :::{1].5
12 199 296 =
y=9
13a | y==taeB 2a [393
13p [ I 22b | 558
VICTORLIA SCHOOL 15/54FR2FEM/L
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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.
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You are expected to use a scientific calculator to evaluate explicit numerical
expressions.
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Mathematical Fornuilae

Compound interest

"
Total amount = F(I +L]
100

Mensuration

Curved surface area of a cone = arf

Surface area of a sphere = dnr’

Volume of a cone = % wrih

Volume of a sphere = %m*!L

Area of tnangle ABC = % absinC

Arc length = r&, where @ is in radians

l e
Sector area = *z-rxﬁ‘, where @ is in radians

Trigonometry

a _ b ¢
sind sin8 sinC

a =8 + ¢ - 2becosA

Statistics

1 2
Standard deviation = J%‘L&f- - [%{%J

VICTORIA SCHOOL 15/S4PRIEMI
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A school with an area of 0.4 km” is represented by an area of 2.5 cm® on 2 map. Find the
scale of the map, in the form of 1:n.

v z 1
Areascale=25cm® : 0.4 km*
=lcm” : 0.16 km®

Linear Scale=1lem : 0.4 km

=1:40 000
Answer 1 140000 (2]
2 Three light bulbs flicker at intervals of 4 seconds, 12 seconds md 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 =2% x3x$§
=60s
= 1 min
0915+0001 =0916
Answer __ 0916 2]
3

21 tins of biscuits can last 3 days for a gamp 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-:-:2!
=14

No. of additional tins required for 10 students in 2 days of camp =EHI4

=]
|
Answer 2 . additional tins[2]
4  Write the following numbers in order of size, starting with the smallest.
| '
I Joor, o033, 05
|
Jo01 _a_sr',a,ss,%
1
Answer 001, 057, ..0.33......%.“..121
VICTORIA SCHOOL

I5/S4PRU/EM/ 3 33:1
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A bookshaop 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(1.6x10"")
=0.44 ¢m
=44x10" cm

Answer | 44x107 .. .cm(2]

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

6  Itis 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%.
1
=
Y “j;’

k= : . where k is a constant.
Jx

x _=x+]ix

=4x

=

y"l‘z

4

M

{ ]
Q'Ia-
H

| =

(b) Find the value of x when the value of y is doubled

y z—k-, where k is a constant.
Jx

FIJ“_:"hJ-’:':_
n\32 =2y, “‘fg

32
..ri.rl =—
2
x, =8

Answer(b) x=__ 8 . .. ... {2}

VICTORIA SCHOOL L3SAPRAEM]
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(a) Find the integer values ofx-which salisfy the inequalities %—x+4 <2x-9< 31;54,
-i-;+4-¢lx—9 and 2:-951+1!%
x l
& — S30—
13 3 and x .'iﬂ]
H<x
Sox=27,2329 30
Answer(a) x=_Z271.28.29.30 .. (2]
{(b) [fpand g are two of the values of x found in (a), find the least value of : : =,
F -9
1 _ |
-7 (p-q9)(p+q)
1
- (27-28)(27+28)
=20
55
1
Answer (b)_____ I ST |
(b) o (1]
3 ]
) ) (3-\5) 4.(;?1) 3
Simplify ~———, leaving your answer in positive indices.
(245%)
4 1 -
3 ol 2
() +(=) [3 d ] !
1 i G
(hj:’}) x 3y 2xy
5 21 1
=3 xix) Iﬁ'
[L
Px ¢
a1
u"
dxt
] 27
s . ANSER e (3]

VICTORIA SCHOOL | 5/S4PRZ/EM/



Figure 1 Figure 2 Figure 3
3 Y y
\ﬁ L, Y ﬁL
Figure 4 Figure 5 Figure 6

Which of the graphs shown above could be the graph of

{n] }' mzx=+4.r_3|

Answer (a) Figwe 2. . _...[1]
() p=x"?
Answer (b) Figwe 3. .....[1]
(c) Sketch the graph of y =37,
¥
Answer (¢) 1
Y .3~
i
I___-_-__'__‘—'———-___
0 &

L1

VICTORIA SCHOOL 1 5/54FPRIEMN



Solve the simultaneous equations

x+2y=4,
~0.1x+0.9y =235,

Iy s (1
~x49y=235~~-~-(2)
() +(2):11p=27.5
y=2.5

x ==

Answer x =_=| __._..y=.2d....[3]

= ST 1 :
Dylan would like to accumulate an interest of $800 in his account after 3+1- years. Given

that a bank pays 2.8% per annum interest compounded half yearly, how much does Dylan
need o deposit in his account? Give your answer to the nearest dollar.

Let x be the original amount.

T
x+8ﬂ{}=(l+lﬂ+:) ®x
100

0.10221x =800
x =57816.76 = $7827 (nearest dollar)

Answer 8 1827 oo 13 ]

In 15 years' time from 2015, Valerie's nge will be the square of her age 15 years ago from
2015. Find Valeric's age in 2015,

Let x be Valerie's current age,
x+15=(x-15)
x+15=x"-30x+15°

X =31x4210=0

~(-31)2,J(-31)" -4(1)(210)
"’ 2()
=21 or 10 (rej. = 10-=15<0)
Valerie's currenl age is 21.

VICTORIA SCHOOL 15/54PREMN
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13 (a) Given that 4 is the point (1,3)and B8 is the puinl{-l.?}. find the equation of the line
PQ that is parallel to line A B and passes through the point (3,2).

-3
dient of AB =——
gradient o 35
=-)
}h‘1=-1[1“3}
p==2x+8

(b} Determine the type of solution (I, 11, 11T) when the line P intersects the line
1
r+=—y=4,
- 2}’
Typel 1 unique solution
Type Il Mo solution
Type 111 Infinite number of solutions

Answer (b)Y Type 110 ... [1]

14 Shops 4 and B are having sales on a particular jackel. Shop A offers a 35% discount on the
«ariginal 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 offered

to him from Shop B can be written as ]vg—s{aw:}. Find the value of a

Total discount from Shop B=0.2p +-|—§a{l}.3p}

(ii) 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 15 a constani to be determined.

p
.35 -
0.3 p{]15[25+x)

0.35(125) <25 +x

x>18.75
k=18.75

(2]

VICTORIA SCHOOL | 5/54 PRA/EM/
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15 In wiangle ADB, Z4DB = 90%and DC= 2CB. Given that cos® AACB=IE;1 . EXPTess as a
fraction in its lowest term, A

(i) tan ZACB,

4
cos £ACB= :l:;

-
4
Since ZACB is obluse, cos £ACB=—;. D e B

AD =5 -4 =3

an 24CB=-3

Answer (f)tan ZACB= _-> ___[2)

g

(i) tan Z4BD.

mnéJCﬂm%

tan £A8 =%

+2

L2
2

Answer (ii) tan LABD = % |

16 The queuing time, in minutes, of 20 customers queuing at the cashier during peak hours is
shown in the table below.

Time (minutes) | =4 5-8 9-12 13-16
Number of customers 9 T 3 1
Calculate the

(i) mean queuing time,

4
20

=57 min Answer (1) Aul... min [1]

~| Mean

(i) standard deviation.

Standard deviation = , ‘%"— (5.7)

=3.49 min (to 3sf)

Answer (if) 3.49 :_min [2)

oo
Y]

Dk
VICTORIA SCHOOL 14/S4PRAEMII
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17 Inthe didgram, lines AB and EC are parallel, and DE: Ed=2:3,

A > B

D

(a) Prove that triangles ABD and ECD are similar.

£DAB = £DEC (corresponding an gll:s AB!IEC}
"‘HD hml rmmn mgi&) saw e R T T T —
. Triangles ABD ‘and ECD are similar,

------ v EE T e t LT L L L LT ——

Answer (a),.

S R O s i T

area of AECD

(b) Find :
area of ABCE

area of AECD _ 2)’

area of A4BD {;

_ i

25

an:anfb.ECDE 4

areaof ABCE 25-4
4

"2

Amswer(b) .. 2]

VICTORIA SCHOOL 15/S4APR2/EMN
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18  The diagram shows the speed-time graph for the motion of two objects 4 and B travelling
in opposite directions. Both objects are | km apartati=0s.

szwddj m/s)

o ro
|
:
'
e 1
=

L~ ] pa e B

’ STime (s)
0 0 3
Calculale the
(i)  deceleration of object B in the last 5 seconds of the motion,
Acceleration = il
50-130
=
5
)3 "
Deteleration & mis Answer (1) __ ._'35"' or 06 mis (1]
(i) timef, where t > 30, at which bath objects have the same speed,
) 2
Answer (if) 36 3 .5[2)

[ETTT T

(iii)  distance between both objects at 28 s.

Distance covered by.'l=v;-{lﬂ}(3)+(lax3}=$&4m
Distance covered hyb%(lﬂ}(%x EE] =156.8m
Distance apart=1000-184 —156.8 = 659.2m

Or

Distance apart=1000+184 +156.8 =1340.8m

Arswer (iif) 639.2.0r1340.8.

m [2]

VICTORIA SCHOOL IS/S4PR/EM/I al3



19 The diagram shows three open containers with varying heights and radii, in cm. Water is

12

poured into the containers from the top at a constant rate until the containers are filled

completely.

Sy

Container 4

|

Contamner B

Contaner 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 cach

graph clearly.

Hm‘ﬂ.htJ (cm)
L

Container B

. Container 4

— Container C

VICTORIA SCHOOL

ok | =

| 5/S4PRIEM/
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20 - A con 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 | or 2, the coin is moved one square to the right.
If the number iz 3, the coin is moved one square to the lzft.
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 C
D 6 F
G H I

The die is thrown two times. Find the probability that the coin is moved to grid square

(a) 4,
(a) Required prob. = P(up, left) + P(left, up)
D I O
= —K— K-
6 6 6 6
=
: 8
|
A == I
nswer (@) ... g e ]

(b) E,
(b) Required prob. = P(left, right) + P(right, left) + P(up, down) + P(down, up)

24(132.)
6 6

=2
9
2
Answer (b) ... g e (2]
(¢) F
(c) Required prob. = 0
Answer (c) Q... w1

(d) Justify your answer in (c).

Answer (d).....Odd number of throws is required to move coin to square £, [1]

o
(9

>k

VICTORIA SCHOOL 15/54PRAUENM/]
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Pl

i | | 1
21 OPQRisarthombus. Points R and P have position vectors (2] and [P ’ ] p<0.

(i) Calculate the value of p.

P
P H2p+l+p =2p+1=20
pl=9

p=8

Sincep <0, p=-3

(i) Find the coordinates of Q.

......

Answer (i) p=__ =3 .. .....[2]

0G = 0F + 70

=3+] 4

=[~3-!]+(2]
=[-21]

2(2.-2)

Answer (H) ... Q2.=2) .. _...[2]

(iii) Given that D is the point on PQ produced such that PD =30D, find RD,

S

i}
Sl 8l

I
Sl 8l

—

VICTORIA SCHOOL | S/S4PRVEMN
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15
22 The masses, in grams, of 20 packs of sweets are shown in the ordered stem-and-leaf

diagram,
: | 189

fa) Find the median mass. 2 1x233y
3 122455678
4 jo

key 1|3 means 13
median mass e i, =31.5 grams

Answer (@) ... | S T £

(b) Find the value of x +y if the mean mass is 29.55 grams.

13418+19+21+20+x+22+23+23+20+y+
2955 T +324+32 434 +35435436+3T+38+43 449
- 20

x+y=10

Answer () _...._.....10... (2]

(c)  Find the value of x and of yif the lower quartile is 21.5 grams.

20+x+22
2

21.5=

x=|
y=2

Answer (c)x=__ 1 __.y=.2 2

VICTORIA SCHOOL | 5/54PREM/]
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23 The diagram shows the sector AOB of a circle, that represents a piece of paper. The radius

of the sector is 15 cm and the angle AOB is % m radians.

(a)

1S =
0

Calculate the length of arc AB.

=39.3 cm (1o 3sh)

Answer(a) 393

________ em [2]

(b) The piece of paper is used to make a hollow cone by joining the edges OA and OB.

Caleculate the volume of the cone,

Let R be the radius of cone
IS[-S—JT]EZJTR
6
R=615

Volume nfcﬂnﬁi:-.-rﬁ.li‘ S5’ —625
=558 cm’ (to 3si)

VICTORIA SCHOOL 1 5/54FREMYI
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24 Three toddlers, Ahmad, Betty and Charlie, were playing on a big triangular play-mat 45C,
where AB=4 m, BC =6 m and 4C =35 m. After 2 while, Akmad and Charlie rested at
Points 4 and C respectively, while Betty sat at a position equidistant from Ahmad and
Charlie, and equidistant from AB and AC.

(2) Using ascale of 1: 50, construct the triangular play-mat 4BC. (M
(b) By constructing suitable lines, locate and label the position of Betty. Label this
position (. (2]
Answer (a) and (b)
End of Paper

This docwment it invended for intemal clraulation in Ficlore Schoal onfy. No port of s document may be reproduced, dored in & reirfeval
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o
£
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17
14 Thres toddlers, Ahmnd, Betty and Chazlie, were ploying on m big triangular play-mat ABC,
where AB = 4 m, BC =6 m and AC = 5 m, Afler some time, Ahmnd and Charlie rested nt

Points A and C respectively, while Detty zaf al o pasition cquidistil from Ahmad snd
Charlie, and equidistant from AB and AC.

(n) Using a seale of 12 50, construct the triangulsr play-mat AR, (1
(b) By constructing suitablo lincs, loeate and lsbel the position of Beity, Labe| this
P“'"Iun L | i & S i Aus B (2]
Answer (a) and (b) bt ! -G frsed 1 Paoi
3 et hwe TeA 1 10w

End of Paper .

I A ER fy oo G Bvreroal rociliran be st Sboal only. Ks ot of ihin tincimss st (o pyyaderydl sl o ipi el
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PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Additional Malerials: Answer Paper
Graph 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 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 expecled lo use a scienific 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 , 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 brackels [ ] at the end of each question or part
question,

The lotal number of marks for this paperis 100,

okt
o= This paper consists of 12 printed pages, including the cover page.
v [Tum over
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Mathematical Formulae

Compound interest

"l
Total amount = P 1+L-]
(15

Mensuration
Curved surface arca of a cone = 77/
Surface area of a sphere = 4.1?

Yolume of a cone = %m*]h
4 5
Volume of a sphere = 3 wr

Areaof triangle ABC= % absinC
Arc length= r&@, where @ is in radians

Sector area = .2!.,.29_ where @ is in radians

Triganometry

a b ¢
sind sinB  sinC

a‘=t‘.l1+c!—2&ccmd

Statistics

) 2
Standard deviation = J—Z‘E{% - [%{]

VICTORIA SCHOOL I15/S4PRLEMA
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Answer all the questions.

I (a) Solve the equation x(3x—8)=—-3. (2]
w 2125- y
(b) Given that — =,’—[s—v), express £ interms of v (3]
3 543
{c) Express I B as a single fraction in its simplest
PR Ay C1ix—3  dx+1  3-x
form. (4]
2 o

I:
i
'! :
D

In the diagram, OAB is a sector of 2 circle, centre O and radius 9 cm. Rectangle CDEF
15 inscnbed in the sector. Given that angle 408 -:—: radians, OE =0F =5 ¢m and
CF=DE=4.470 cm,

(a)
(b)
(c)
d)

find the length of CD, [2]
show that angle COD is approximately 0.6486 radians, (2]
find the arc length DB, (2]
find the area of the shaded region. (3]

VICTORIA SCHOOL 15/SAPRUEMN @ ‘i'g
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Given that & ={x:x isan integer, 20 S x < 99}
A={x:x=2m+1, where m is a positive integer |
B ={x: x is divisible by 7}
C ={x:x is amultiple of 6}

D ={x: x has a remainder of 2 when divided by 4

(a) State the value of n(£) and n (AN D). [2]
(b) List the elements in B. [N
(c) Describe, as simply as possible, the meaning of 8 ~C #0 in words. [

At a fund raising event, a class ran a fast food store and had 4 serving counters A, 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
m A 8 ¢ 5

Cheeseburger 6l 55 58 84

French fries T4 81 g4 77

Drinks 59 52 A4 58

() Wnte down a 1%3 matrix P to represent the selling price of each chesseburger,
French fries and drink sold. (1]

(b) Wnrite down a matrix Q such that PQ will give the total sales at each serving
counter. i

(¢) Evaluate PQ. (1]

Matnx C isgivenby C=

|
!
|
|

() Evaluate PQC [1]
(¢) State what the element of PQC represent. [1]
() Ifthe total profit made by the class is 45% of the total sales at the event, calculate
the total profit made, (2]
VICTORIA SCHOOL 1 5/SAPRIEMN
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5 (a) In an-sided regular polygon, its exterior angle is I_II. of its interior angle.
Find n. (2)

(b)

51}

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]
(b) angle ODA, (1]
(¢) angle BTC. (1]

{ii) Given that thechord CD =33 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]
oo 3 hT

N

VICTORIA SCHOOL L3S PRUEMA



6  Consider the following pattern,

(a)

(b)

(c)

(d)

(e)

Rl-: le=|_'_="'
2

R’: gx =9_

= o
= e

- L]

Write down the value of y and of z. ¢ (1]

If R, =-3-1§‘-§~_ find the value of a and of b. 12]

Write down the n™ line in this pattern. (1

'a

Given that the result of R is £ express Zin the form of e +~%—, where
d d n+l

e is in terms of n and f'is a constant. [1

From the above pattem, express g interms of p if pxg=p—gq. (1

sy
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7 The cumulative frequency graph below shows the distribution of hourly salary of 1000
workers in Company V.

|58 i = I
1000 3 F = rt
H | ]
f ; f'-"' LI
i i
800 i3 t i
& IR f
u .
= o
2 T /
& 600
2 T
o€ : 13
g i
5 400 I+ A 1
|
J_II L4
/\ .
200 I W i
R ‘—/ T
2 - )
ﬂ ‘.1'.i I '—"l
20 40 60 B0 100
Hourly Salary ($)

(a) Usethe graph to estimate the

(i) median hourly salary, (1]
(i) interquartile range of the distribution, m
(iii) 60" percentile, (1]
v) value of g if 14% of the workers earmn more than $g hourly, (1]

(b)  Two workers were selected at random from this distribution. Find the probability
that one worker selected eamns not more than $30 and the other earns more than
$80 hourly. Express your answer as a fraction in its lowest terms, {2]

VICTORIA SCHOOL 13/S4PRUEMZ RS
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{¢} Thehourly salary of 1000 workers in Company § is illustrated in a box-and-
whisker diagram as shown below,

— ===

] 10 20 30 40 50 &0 70 A0 90 100
Hourly Salary (3)

(i) Find the median hourly salary and interquartile range of the distribution in

Company S. {2]
(ii) Compare and comment on the hourly salury of the workers from Company V
- and Company § in two different ways, (2]
VICTORIA SCHOOL | 5/54PRVEMT



Figure A

Figure A shows a hollow container which is made by joining a hemispherical bowl of
radius r cm to a right circular cone of radius r cm and height 90 cm. The capacity of the
right circular cone is 4 times thal of the hemispherical bowl.
{a) Calculate

(i) thevalueofr, (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 ecm and length 28 em.

(¢) (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]

(if) Find the total surface area of the inside of the container in Figure B which is
in contact with the water. - ‘ [2]

p

TR erunm 1S/34PRUEM
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Marth

The diagram shows a quadrilateral garden 4BCD on horizontal ground.
AD=68m,AB=7.1m,BD=114 m, angle DBC =28 and angle DCB =115°.

A is on a bearing of 037° from D.

(a) Calculate
(i) angle DAB, (2]
(i) the bearing of B from A, (2]
(i) DC, (2]
(iv) the area of the garden. (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. (3

VICTORIA SCHOOL 15/54PRVEM/Z
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10 (a) Amos changed 4319.70 Singapore Dollars (S§) into Japanese Yen (¥) a 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 frip, 2]
Amos decided to convert all his remaining Japanese Yen from the trip to Euro (€)
et 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 dmrg::d (2]
(1) total amount Zayn will have to pay for the home entertainment system, [2]
(Iii) amount of each instalment. (2]
VICTORIA SCHOOL 15/S4PRYEMA ak2
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L1 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 ;
==3 (x=3).
y=3%(x=3)

x -2 =] 0 1 2 3 4q 5
y =5 -1 0 P = 0 4 q
(n) Calculate the value of p and of g. (1]

(b) Using a scale of 2 em to represent | unit, draw a horizontal x-axis for =2 < x <5
Using a scale of 1 em to represent | unit, draw a vertical y-axis for —6 < »y=l4,

On your axes, plot the points given in the table and join them with a smaoth
curve, (3]

(c) Use your graph to find the three solutions of %x? (x=3)= —i. (2]

§

(d) Determine graphically the coordinate of the point §, for =2 <x €0, such that the
gradient of the curve at Sis 1. M

(¢) (i) On the same axes, draw the line y=12 - %x for0<x<s. (1]

(i) Write down the x-coordinate of the point where this line intersects the curve

[1]

(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]

End of Paper

This docwment i ttended for Iniernal clrenlation In Victaria School unly. Mo port of this docrment wity be repracheced, siored in o reirieval
fystem of trorumiiad in oy form or by gry memd, dlecirenie, mecharical, phatacapying ar atherwise, withaul ihe prine greesi oo of the
Vicloria School Internal Exams Commiiiee
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&H;WE[ E:I;
1 (a) =x=222 or x=0451 (3s.10)

3v

==
6~v

by s

Sx+12
(4x +1)(x-3)

(c)
2 (a) CD=3574cm (3s.f)
(¢) Arclength DB =2.58 em (3 s.f)
(d) 105em* (3sf)
3 (a) n(s)=80 and n(4nD)=0
(b) B={21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98)
(c¢) There are elements which are multiples of 42.

4 (a) P=(2 150 120) o P=(200 150 120)

61 55 58 84
(b) Q=|74 81 84 77
59 52 64 58

(c) PQ=(303.80 29390 318.80 353.10)
(d) PQC=(1269.60)

(e) The elementof PQC represents the total sales from selling the cheeseburgers,
French fries and drinks at all the 4 counters at the event,

( $571.32

5 (’) n=24
(b) (i) (a) angle COD=70°
(b) angle ODA=35°
(c) angle BTC =20°

o0 (i) (b) AD=471cm (3sf)
o0

YICTORIA SCHOOL I5/54FRAEMA
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G {a) y=10andz =8l

(b) a=356 and b=57

) R, : nx"=n—”="
rn+l n+l n+l
¢ l
1 - . A
xR
p
¢ =
(€) 1 p+l

7 (a) (i) Median hourly salary =$50
(i)  Interquartile range = $26
(iif) 60"™ percentile =$54

(iv) g=068
(b) Probability = —
Y =333

(c) (i) Median hourly salary = $46

Interquartile range =70 -36
=534

(i) Workers in Company § eamed less per hour than workers in Company ¥
since the median hourly salary in Company S is less than that of Company
V.

The spread of hourly salary in Company § is wider than that of Company V
since the interquartile range is higher for Company § than that for Company
V.

8 () () r=i|l— or r=11.25

(i) Total exterior surface area of container =4000 em’ (3 s.1)
(b) Total volume of water =14900 cm® (3 s.£)
(€0 () p=184 (3sf)

(if) Total surface area in contact with water =2680 cm® (3 5.f)

VICTORIA SCHOOL iSSP R2EMT



(b)

10 (a)

(b)

(c)
(d)

(¢)

15
(i) £DAB=1102° (1dp.)

(ii) Bearing of B from A is 106.8°,

(iii) DC=7.5Tm (3sf)

(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
(i) Percentage =951% (3 s.f)

{'iii} Amount of Euros received =138 (nearest Euro)
() Simple interest =5 345.04 (2 d.p.)

(ii) Total amount to be paid =§ 6144.04 (2d.p.)
(iii) Amount of each instalment =§ 219.76 (2 dp.)
p=-05and g=12.5

x==09 or x=14 or x=2.5

5(-0.5,-02)

(i) x=42

(iii) A:ﬁ—i- and B=-48 ‘

VICTORIA SCHOOL I5/54PRVEM/2
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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 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 lo 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
exacl, give the answer lo three significant figures. Give answers in degrees 1o one
decimal place,

or &, use either your calculator value or 3.142, unless the question requires the
answer in terms of x. '

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 paperis 100,
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Mathemutical Formulae

Compound interest

Y
Total amount = P[I +"—]
100

Mensuration

Curved surface area of a cone = nrf

Surface area of a sphere = 4.r!

Volume of a cone = %—:‘rrlh

Volume of a sphere = %nri

Area of triangle ABC = -; absinC
Arc length = @, where 8 is in radians

1 b :
Seclor arca= ;rzﬂ', where € 15 inradians

Trigonometry

a__ b ¢
sind sinBF sinC

_ a® =b' + & ~ 2bccos A

Statistics

Ik
xS

2
Standard deviation = JEJ&: - [Eﬁ)

Mean =

LS LS

VICTORIA SCHOOL rereanny T
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Answer all the questions.

(a) Solve the equation x(3x=8)=~3.

(2]

x(Ix—-8)=-3

3" -8x43=0

=900
2(3)

B§t-/64 36

6
8+./28
3

“swﬁi 8-28

TS oFETS

x=222 (3s.f) x=0451 (3s.f)

(b) Given that §=- ,F—(E;—Q, express 5 in terms of v.

3]

| - 25—v
3 5+3

i_ 2!2:—1.-)

9 $43
vi(s+3)=18(25-v)
o+ 3 = 36518y
' =36s==3" =18y

s(v' ~36) =~3v (v +6)

~Iv(v+6)

$=—
v' =134

. =Jvlv+b
! (v+6)(v—-6)
=1v
v—=6
v

I=—

6—-v

J=

VICTORIA SCHOOL - 15/54PRI/EMA
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1 3 2 . N ;
(c) Express P ST T - as a single fraction in its simplest
= = —X

form. (4]

| 3 2
4x’~ilx—3-¢x+l-3-x
1 k. f
C(4x+1)(x=3)  Ax+l 3-x
R N B
{4I+I}{X*‘3} 4x+1 x-3
_1-3{:—3]+1[4x+1}
T (4x+1)(x-3)
1=3x+9+8x+2
- {4x+l}(x—-3}

_ Sx+12
(4x+1)(x=3)

VICTORIA SCHOOL 15/84PRUEMN



In the diagram, OAB is & sector of a circle, centre O and radius 9 cm. Rectangle CDEF

is inseribed in the sector. Given that angle 408 = %;i radians, OF =OF =5 cm and

CF =DE =4.470 ¢m,

(a) find the length of CD,

(2]

FE=J5’ +5 —2(5}[5)1.:05%
- %5736 ¢m

CD=FE
CD=574cm (3 sig fig)

(b) show that angle COD is approximately 0.6486 radians,

(2]

5.736" =9" +9% -2 (9)(9) cosCOD

9 +9' ~5.736*
2(9)(9)

COD =0.6486 (shown)

cosCOD =

(c) find the arc length DB,

(2]

Bon=l[7—""—ﬂ.ﬁqasJ
2018

=~ (.28657

Arc length DB =(9)(0.2866)
=2.58 cm (3 sig fig)

e e -

L E A PR L
T e sl s

354



{d) find the area of the shaded region. 3]

Area of shaded region
= (area of sector AOB) - (area of sector COD) -2 (area of & FOC)
=(Ex9’ “ﬁ] -Gxﬁ‘ xﬂ_ﬁﬁﬁj—2[-;-x9x5xs;nu.zasﬁ)

=10.5cm® (3 sigfig)

UPL =Ty ¥ B0 P R —
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3 Giventhat £={x:

A={x:x=2m+], where m is a positive integer)

B ={x:x is divisible by 7}

C ={x: x is a multiple of 6}

x is an integer, 20 € x £ 99}

D ={x: x has a remainder of 2 when divided by 4}

(a) State the value of n(£) andn(4ND). (2]

n{g)=99-20+1 and

n(4dnD)=0
=80

(b) List the elements in B, (1)

-B=(21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98}

(¢) Describe, as simply as possible, the meaning of BAC #0 in words.

(1]

There are elements which are multiples of 42,

VICTORIA SCHOOL 15/S4PR/EMS2
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Al a fund raising event, a class ran a fast food store and had 4 serving counters 4, 8, C

and D, The store sold cheeseburgers, French fries and drinks. Each theeseburger 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

C D
Cheeseburger 61 55 58 g4
French fries 74 81 84 17
Drinks 59 32 64 58

(a) Wriledown a 1x3 matrix Pto represent the sclling price of each cheeseburger,

French fries and drink sold.

(1]

P=(2 150 1.20) or P=(2.00 1.50 120)

(b)  Write down a matrix Q such that PQ will give the total sales at each serving

counter. (1
6] 55 58 B4

Q=74 81 84 77
59 52 64 5%

(c) Evaluate PQ.

(1)

6] 55 58 84
PQ=(2 1.50 120)|74 81 84 77
59 52 64 58

=(303.80 29390 31880 353.10)

|
. 1
Matrix C isgivenby C= f
I

VICTORIA SCHOOL 15/S4PRZ/EMS




(d) Evaluale PQC 8]
1
61 55 58 84 ]
PQC=(2 1.50 120)[74 81 84 77 7
59 52 64 58

=(303.80 293.90 318.80 353.10)

=(1269.60)

(¢) State what the element of PQC represent, [1]

The element of PQC represents the total sales from selling the cheeseburgers,
French fries and drinks at all the 4 counters at the event.

(D 1fthe 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

=3571.32

N

3 5‘1
VICTORIA SCH oL I5/S4PRUEM?
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5 (a) Inan-sided regular polygon, its exterior angle is TI-II of its inlerior angle.

3

Find n. (2
Let the exterior angle and interior angle be x and | Ix respectively.
x+11x=180 (adj. £sona sir. line)
12x =180 "
x=15

360
n=—

15
n=24

(b) A
B
D
C E T

The diagram shows a circle ABCD, centre 0.
CET is a tangent to the circle at C.

AC and BD passes through O.

AE and BT intersect al D,

Angle CBD = 35°,

(i) Find, giving reasons for each answer,

— (a) angle COD,

angle COD=2x35° (£ al centre =24 at circumference )
=70°

(b) angle CDA,

angle OAD =35° (s in the same segment )

angle ODA =angle OAD (base Zsof isos. 4)
=35°

VICTORIA SCHOOL I15/S4PRYEM2
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(¢) angle 8TC. [1]

angle OCT =90° (tan L rad)

angle BTC =180°-%90° -=70° (£ sum of &)
=120°

(i) Given that thechord CD=13.3 cm.

(a) Show that the radius of the circle is 2.877 em, corréct o 4 significant
figures. {2}

angle ADC =90° (rt. £ in a semicircle)

33

AC
AC BL
sin35°

AC =5.75337 em

sini5® =

Hadiias 5.?_‘;]3?

Radius =2.877em (4 sig. fig.)

Alternative working:

Let the radius be r cm.

33 =p47 —?.(r) (r)cns 70°
27! -2F cos70°=13.3
27" (1 -c0s70°) =3.3°
R &
2(1 —cos70°)
r=2.877 (4 sig. fig.)

(b) Calculate the length of the chord AD. (2]

AD=15757 13

=471 ¢m (3 sig. fig.)

WYICTORIA SCHOOL 15/S4PREMR
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12

Consider the following pattern.

Ry: 9:2=9—3=
B 4

s
¥ ¥

(a) Write down the value of y and of z.

y=10 and z =81

(b) R, = }E* find the value of aand of b.

2]

a=+3136 and b=36+1
a=54 b=57

(¢) Write down the n”® line in this pattern.

(1

n n n
n+l n+l n+l
VICTORIA SCHOOL 1 5/S4PRAEMA




(d) Given that the result of R, is 3, express iin the form of c+'—{]-, where

13

¢ is in terms of # and ['is a constant.

(1]

(¢) From the above pattern, express g in terms of p if pxg=p—gq. nm
o
¢ pHl
~0
r

VICTORIA SCHOOL I5/S4PRAEMS
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7 "The cumulative frequency graph below shows the distribution of hourly salary of 1000

workers in Company V.

'y i T: E T4 S i N B EEFE E
1 L | i 1 ; ]
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Pl S L L1 L i
1000 FH : . Essisiasic I
| [] [] g | i T N
ER F ™ I O D ] 1 i
LU FEEEE
Ll i L
i A ' b
! 13 x
800 1 - pedr ! P
1 17 8 i |
g 4 . = i
= 71 T gt
o )
= 1 EEE
g 1
500 -
B / : =
9 T H T T
2 ’ N
:'!'l: B “..n.%. ERUNE ..J..l. .! ! l
2 W Frk e -4 - + :
E - = TS
2 400 | 1 i
b ! d :
y i 8 } i"""r e I"i
| 1 I
§ i i 'L"--' 1 i
qu i ‘:-:' Hf_ ,;.= I 1L !
L e
LA ] T T e
-4 | ] 4 . £ :
| 11 B -i--!-‘l--]--- eped A A4 :-!a 4 s .:.. = . |-1I :
o 1 T '?'T!"-.JT"'T o N I T FTTTa 0+
0 ' ' =

20 40 60 80
Hourly Salary (§)

(a) Usethe graph to estimate the

(1)  median hourly salary,

(1]

Median hourly salary = $50

(ii) interquartile range of the distribution,

(1]

Interquartile range = 60 —34
=326

(i) 60™ percentile,

60% of workers =—— x 1000
100
=600

60" percentile = $54

VICTORIA SCHOOL | 5/34PRZEMA
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(iv) wvalue of g if 14% of the workers earn more than $g hourly. (N

4
No. of workers who eam more than $g = 'IE{-}E = 1000
=140

E=068

(b) Two workers were selected at random from this distribution. Find the probability
that one worker selected eamns not more than $30 and the other earns more than

$80 hourly. Express your answer as a fraction in its lowest terms, [2]
oo 200 1000 -940
Probability = % x 2
OO =000 * T 999

200 60

= ¥ — x 2
1000 999

.5
333 '

() The hourly salary of 1000 workers in Company S is illustrated in a box-and-
whisker diagram as shown below.

|+— |

L I e PR T PP DY PRI [PUPTE DISCAY Rl |
| e | LT Ly ) A AR S A LA I e AL i B | = =5 L |

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 ¥
since the median hourly salary in Company S is lesser than that of Company V.

The spread of hourly salary in Company § is wider than that of Company V
since the interquartile range is higher for Company § than that for Company V.

- ! L

VICTORIA SCHOOL 15/54PRUEMA
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8 4
90
v Figure B
. Figure A
Figure A shows a hollow container which is made by joining a hemispherical bowl of
radius r cm to a right circular cone of radius r cm and height 90 cm. The capacity of the
right circular cone is 4 times that of the hemispherical bowl.
(a) Calculate
(i) thevalueofr, 12]
volume of cone =4 x volume of hemisphere
LEW% (90)=4 x LI
3 2 3
0= Er
3
r=30 = %
B
rzll% or r=11.25
(ii) the total exterior surface arca of the container. 3]
Total exterior surface area of container
=[;r[! 1.25) (V607 +1125 )| + E v dnl 1.15‘]]
= 4000.83237
=4000 cm® (3 sig.fig)
VICTORIA SCHOOL |5/54PRIEMI2
e
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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
I 4 1
=5%x=—x—x(11.25
5:2 x : 7 ( )

=14910.29326
=14900 em’ (3 sig fig.)

Alternative working:

Total volume of water
=3m(11.25) (90) + % x %Jr{l 1.25)

=14910.29326
=14900 ecm’ (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 em.

() (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]

volume of water in cylinder = 14910
%-J'rp’ (28) =14910

,HM?IG
T4
p=1841195

p=184 (3 sig.fig)

(i) 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
=n(1841) + 5[(2 x 7 x18.41)(28)
=2680 em® (3 sig fig)

243
VICTORIA SCHOOL I5/S4PRUEMA2
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MNorth

The diagram shows a quadrilateral garden ABCD on horizontal ground.
AD=68m. AB=7.1m,BD=11.4 m, angle DBC =287 and angle DCB =135°.
A is on a bearing of 037° from D.

{n) Calculate

(i) angle DAB, (2]

11.4* =6.8" +7.11-2(6.8)(7.1)cos DAB
6.8 +7.0' =11.4°
cosDAB = -
2(6.8)(7.1)
Z£DAB =110.18°
=110.2° (1 dec. pl.)

(ii) the bearing of B from A, (2]

£NAD=180°~37° (int. Zs, DN //AN,) Ny
=143°

ZN,AB =360°—143°~110.18° (Zsatapt.)
=106.82°
=106.8° (1d.p.)

372

Bearing of B from A 15 106.8°

VICTORIA SCHOOL 1 5/54PRZ/EMAI
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(i) DC, (2]

oc = 11.4
5in28° sinl3s°
DC =7.5638 '
DC=75Tm (3sf)

(iv) thearea of the garden. (3]

£BDC =180°~135°~28° (£ sum of A)
= |7

Area of garden

) =[-:I:—;(:5.E]{?J]sinlll].13“] + [é—{ll.d}{?.iﬁ?)sinl?‘]
=135272 .
=353 m} (3 sf]

{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 slong BD, [3]

Let the shortest distance from A to BD be hm.

zlxl | 4xh =%KG.EH?.I xsin110.18°

h=3.975

Let the greatest possible angle of elevation be 8.

8=71.5° (1dp)

VICTORIA SCHOOL I5/S4PRAEMR
2L
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18 (a) Amos changed 4319.70 Singapore Dollars (S5) into Japanese Yen (¥) at the bank
for his trip to Tokyo. Upon retuming from the trip, he has a remainder of ¥18760.
The bank's exchange rates are as follows:

Singapore Dollar (S§) to Selling Buying
100 Japaness Yen (¥) 1.120 1.100
(i)  Calculate the amount of Japanese Yen Amaos spent on the trip. [2]

Amount of Yen he received =% = 4319.70

=385687.50

Amount of Yen he spent on the trip =185 687,50 —18 760
=166 927.50

(ii) Find the percentage of his money that was spent on the trip. (2]

Pcrcentnge:w ® 100%

385687.50
=95.1% (3 s.0)

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, caleulate the amount of
euros he received from the transaction, correct to the nearest euro. (2]
Amount of Euros received = 0.:;;4 x 18760

=137.59
=138 (necarest Euro)

VICTORIA SCHOOL 15/54PRUEMA
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(b) The cash price of 2 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]

: BS 35
Simple interest = -——-!5799)::-—-:-:1
it [mu 100

= 345.0405
=$34504 (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
=56144.04 (2dp)

(iii) amount of each instalment. (2]

3 ® E?EEJ +345.0405

Amount of each instalment = (lﬂﬂ 24

4929.15 + 345.0405
h 24
_5274.1905

24
=$219.76 (2dp.)

Alternative working;
15
6144.0405 - —=x5799
Amount of each instalment = Hlﬂﬂ
= 61440405 -260.85
24
_ 52741905

24
=5 219.76 (2dp)

V4N

VICTORIA SCHOOL 15/84PR/EMA
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- 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

y= 4lx’ (x=3).
x -2 =i 0 | 2 3 4 5
y | 5| 4] 0| 2 |9 o 3 7
(a) Calculate the value of p and of ¢. (1]
p=-05andg=125 |

(b) U;ing a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for =2 <x <.
Using a scale of 1 em to represent | unit, draw a vertical y-axis for —6 < p <14,

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

Correct points are plotted
Smooth curve dawn

Labelling of x-axis, y-axis and equation of graph

(¢) Use your graph to find the three solutions of ::__.rl (x-3) -———%. [2]

x==09 or x=14 or x=2.5

(d) Determine graphically the coordinate of the point 5, for =2 <.x <0, such that the

gradient of the curve at S is 1. [1]
x==05 *
(e) (D ﬂnthuﬂmzncs.dr&wthelineyzll—g-xfnrﬂs.tﬁi [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 15/54PRVEMA
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(iii) This value of x is a solution of the equation x' =2x* + Ax+ B =0.

Find the valve of 4 and of B.

(2]

1 5 8
P (x-3) L
x'=3x =43-%x

' =3x +£x-4a =0

A=§-52 and
A=62
5

B=-48

15/54PRZ/EMR
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Mathematical Formulae

Compound Interest

f
Total mmount = P [I - o)
100

Measurement
Curved surface area of a cone = 2

Surface area of a sphere = 4z r°

= Volume of 4 cone= %’}Trzh
4 _;
Volume of a sphere = Em-

Area of inangle ABC = %absin L
Arc length = r@ , where & is in radians

1 L .
Sector area = Er’ﬁ.whm: 7 is in radians

Trigonometry

a E.-__ P
sind sinB smC

2

a’'=b +¢' =2becos A

Statistic

pIN;
2f

Mean =

Standard deviation = Zf,r: H[Z-rf"‘]
2.1
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Answer all the questions.

(a)  Calculate

34427 -8x 16 x(-3)
: j ,
43‘

showing the first five digits on your calculator display.

ARSWRE, :siccicna evvsicsasinue ssssesiais 1 ]

(b)  Give your answer to part (a) correct to 3 significant figures,

- Answer oo [ 1]

These are the first five terms n a sequence.

| 3 7 15 31
(a)  Wnte down the sixth and seventh term in the sequence.
ARSWEr . iviiiiiiiin b L)

(h) Write down an expression, in terms of n, for the nth term in the sequence.

ANBWEr: SiiavisiGiveemanansssisiias 1)

- 1 3
(a) Giventhat 7™ =497 =7, find the value of n.

ANFWEF B™ .oivoocssmsassassnsnsensunss §2)

>
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Lh

(b) Given that :{I]E 7= k=x10", find the value of k, rounding your answer 1o |
h

sigmificant figure.

Answer L = PP )

A pendulum of length 107 cm is suspended from €. %
Its end swings 15° on either side of the vertical from A to B

Calculate the length of the arc 458,

ANEWEY i e raaenas cm [2]

The graph shows the average attendance of boys and girls respectively for a school
over three months.

A Average Attendance

20days J------eoe] e
ddays |----- g la |~ e N N
: |z @|q Fo

>
Jan Feb Mar Months
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Explain one way i which the graph 15 misleading,

. F L R NPT e P L A R

6 Simplify (x—4) —16(x—4)+64.

Answer i [ 2]

7 V' is inversely proportional to the cube of 7. Given that ¥ is increased by 237.5%,
calculate the percentage change in 7.

P. by % [2]




€= {integers x:0<x<]6 )
A= { multiples of 3 |

B = { perfect squares |

C= {integers x: x> .90 )

List the elements in

(a) A,
Answer ..
(b} AnB,
Answer
(¢©) (1uBuC).
Answer ...

1

i)

1]

A polygon has n sides. When the number of sides 15 doubled, the interior angle 1s
increased by 307,

Find the value of n.

Answer n =

- [3]
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10 The volume of a cone of radius r em and height & cm is 400 cm

(a) Calculate the volume of a stmilar cone whose height 1s thrice that of the given
Cone.

(b}  Find the volume of a cone whose radius 15 %r cm and whose height is

Eh cm.

-5

Answer: :oclmiiaiaes R (2]

11 (a) Factorise completely 93" +12x+4-25y".

P Lo [2]

(b)  Simplify ¥

ARSWOr LU cnsiaeniiisiseisessias [ 2]

5t
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8

The mass of ingredients used for ma

king a cake are represented on the pie chart.
Given that the ratio of the mass of b

utter to eggs 1s 5 : 2, find the value of x.

IF360 grams of butter is used, calculate the mass of eggs used.

o T e [2]
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13 (a) Sketchthe graphof y=—(x+1){x-3).

Answer
¥
_ > X
0
2]
(b)  Write down the equation of the line of symmetry of the graph of
y=—(x+1)x-3).
101 R | I |
3
14  (a) Solve gx{.t—d]{3x+5)‘:ﬂ,
Answer X = oo [ 2]
(b)  Solvethe equation 2x° —6x—9=0, giving your answers correct 10 two
decimal places.
Amswer X =ieaie 5 aeasasian (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.

Answer $ ... (2]

(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 : m, find the value of n.

Answer n = = PRRSK ||
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16 Figure A shows an open rectangular container STUFWXYZ which is i filled with
5

water. The internal dimensions of the container are 75 em long, 25 cm wide and 45
¢m high. The base, STUV, 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 .

Answer 0= e[ 4]
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17 The grid in the answer space below shows the vectors a and b,
Qand O are two points on the @iven grid.

[ [ [ ] ] 7
[ [ ] ] 7 ]
[ [ [ ] 7
[ [/ [ ]
[ ] ] ]
' [ [ [ ]
L 1717
[ [ [ ]
@ Write down an expression for 0 in terms of a and b,

Answer E’E) = e [ 1]

(@) Mark and label clearly on the grid the point £ such that OP = 3a — 2b.

Answer On the gnid [1]

(iif) A point R is such that OR = O_-Q and PR = k b, where h and k are scalars.

i (a) Mark and label clearly on the gnd the pomt R,
Answer On the grid [1]

(b) Find the value of h and of k.

Answer h= ......... , k=.....__ [1]
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In the diagram, ABCD is a square whose diagonals are each 2 ¢m 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.

Answer ........ococviieienn...ocm” [4]

:ﬁg
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14
(a) Given that figure ABCDEFG is a regular polygon.

MName the figure ABCDEFG.

(b) It is given thal figure FETV and figure EDXY are squares, find

(i) angle YET,

- Answer Z YET= vciiiiiiiiiiina

(i)  angle AZF.

Answer £ AZF= . iiiiciiiinniin

[2]

(2]
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2x—9
7

=5.

3
20 (a)  Solve the equation Tx+

(b)(i) Express x*-+6x—7 inthe form of (x+pf +g.

(iiL Hence solve x'+6x-7=0.

ARSWEr XSl R avereenaeiais (1]

2 TI’
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21 The diagram shows a sketch of two straight lines 47C and AB.
Itis given that AC=37C and A(6,12), 8(16,12) and 7(0,3).

¥
A(6,12) 3(16,12)
T(0, 3)
7P :
c

(a) Find the coordinates of C.

E 7L < RS 1 | |

(b) Find the equation of the line A7C.

ARSWRE wiis siasisiinianasdyaltvasivas s 2]

(c) Calculate the area of triangle ATE.

ARSWOT < scluiimniiion units® 2]
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22 In the diagram, A8, BC, CD and DE are four adjacent sides of a regular octagon.

FA=FB=FC=FE=5an.
CF meets BE at G.

:-1'.|

—_—

(i) Calculate

(a) X,

ARSWEr X = oo [1]
by w

Answer ¥ = . civiieiiiiieiiieenneen [1]
() =

Answer z = e [1]
(d 1

Answer 1= o [1]

(i)  If semi-circle ABCDE 1s a dartboard, and a dart 15 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.)

ATEWEY oo wevsrssssnsiassnspivasses L8]
CELY
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18

A map is drawn to a scale of 1 em to 3 km.
The diagram below shows the positions of two villages 4 and B on the map.

(a)

(b)
(<)
(d)

Narth
8
A
A third village, C lies north of the line A8.
Itis 21 km from A and 18 km from 8.
Using ruler and compasses only, construct inangle ABC. (2]
Construct the perpendicular bisector of AB. 1

Draw a circle of radius 9 kin taking village C as the centre of the circle.  [1]

A petrol station 15 1o be built so that it 1s equdistant from 4 and B and 9 km
from village

Mark, with letters F and G, the two possible positions of the petrol station. [ 1]

End of Paper
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Answers 10 2015 S4E EM PRELIMINARY EXAMINATION Paper |

la {).2491]
b (.249
2a 63, 127
2b nthterm: 2" —|
3a 3
34
3b k=6 (1sf)
B 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
1t gives a clearer and consistent projection of the average
attendance.
6 x' -24x+144
7 —T0.4%
Ra A=1{1,24,51728101113, 14,16}
&b AnB={9}
Se¢ (AvBuC) =1{2,5,7,8)
9 n=~6
10a 10800 cm’
10b | 60 em’
a | (3x+2+5y)3x+2-5y)
ITh (I"" +_!n". '
x!
12 y+10x=180 -—-e- (1
24x
= e e (2
y== (2)
,1|r=]."1.'i y=58—l-f
37 37
144 grams
13a _
X
13b x=1]

2%(¢
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14a $20) .4 *-_i
14b | x=4.10 or -1.10
15a | $773.15
15b | 1em: 1970 cm
16 #=299°
171 a—b
17i1b | h=3, k=-1
LS
L[ ) ) )] ]
[ ] [ ] ] £ /
a
18 05 em’
19a | Heptagon
19 | 51.4°
19bii | 102.9°
20a 2
x=b— or 6.07
29
2061 | (x4 3) 16
20by | x=—7 or |
2la | (-3, -1.5)
21b Equ;tiunuf,-!?‘f‘: _v=;x+3 or 2y=3x+6
(21c | Area of triangle ATB= 45 units’
22ia | 22.5°
2hb | 45°
22ic_| 67.5°
22id | 22.5°
221 | 0.900




Answers to 2015 S4E EM PRELIMINARY EXAMINATION Paper |

=x’ —24x+144

e 3+{/2?—Exﬁgx{—3] o
: S =7
42
=().249162182
=().2491 (5 digits)
b 0.249 (3 sf) Bl
2a 63, 127 Bl
2b nthterm: 2" -] Bl
3a i. =
7 2497 =73
L CNOSS... o
2n 5
- Al
34
3
0 = r=kx10"
500
k=107 =6.283185307=10" BI
k=6 (1 sf)
4 Arc length AR
30
= —x2x(107
15027 0107) M1
=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 o
=(x-12) or x'-8x+16-16x+64+64 Al




k
V== = k=W
.

3_3?5V=i1
T.
s Ve
3375V
a8 M1
27
Percentage change in 7= [! —%)xlﬂﬂ = —-70.4% Al
83 | 4 =1{1,2,4,57,8,10,11,13, 14,16 BI
8 |[AnB={0} BI
8¢ 1 (4uBULC) =12,5,7,8) Bl
O | 2n-2)180 (n-2)x180 MI
2n n -
3601 - 360~ 36014720 _ Wil
2n -
Gp = 360 Al
n==a6
10a 3y
Volume of new cone = [—) =400
1 Bl
= 10800 cm”
10b | Volume of the new cone
= (1Y 3
3)1:;3.(1:'} * h
= l = - =400
sx;r:-c{r}:xh M1
= 2 5400
20
= 60 cm’ Al
1a 91‘1+121+4—?5y:'
=(3x+2)" - 25y° M1
= (Bx+2)F - (5)
Al

=(Bx+2+5y) 3x+2-5
¥y




llh xln_y!n
- -Il s L]
Xt -yt M
_ (Il +P$}(Iﬂ_'yﬂ)
x!(xn_yn)
" !,x“+y"! Al
xl
12 2y +20x =360
y+10x=180 ——- (1)
1225
y 2
24x Ml
y="2 e (2)
5
Sub (2) mto (1) . 2:—JHEIJc:]E\U
_w::l.'-!E
37
14 M1
=58—
d 37
12x=145§—~?5- : 360 grams M1
14
S8 ¢ 144 grams Al
13a
_ YA
5 MI -
E x & y-intercept
3 Al -
""""""" 4 e S s shape & cnitical pts

Py

et L L L T -

W

5318




13b x=1 Al
lda 5 M1 -
x=0, 4, == Any 2 answers
N Al — All answers
14h 6+ Jﬁ]i Ml
x=
4 Al
=410 or -1.10
- M1 — rati
198 | piice that he sold = 22 %329 e
100 Al
= =5£773.15
15b | 2 em?:0.00078 km’
I cm : 0.019748417 km Mi
lem: 1970 cm Al
16 Amount of water in container = 0.6x 0.8x (75 25x 45) M1
= 40 500 ¢cm’
Volume of water in container = 40 500 cm”
%x 75 25 k= 40500
h=432 e Mi
e o Mi
75
{1 =29.9° Al
171 a—b Bl
1Thiib | k=3, k=-1 Bl
1711
17ima

NBEENE
[ [ ][] ]

[ 17177717




B1, BI

18 By pythagoras™ thim
AD=+2 = Radius of small circle = % M
3 M1
Area of semi-circle = {—v{%] = % /0.785398163 cm”
| S | 3
Area of segment AD = E[i}’[ 5 ~sin7 ] = 0285398163 cm Mi
Area of shaded region = E ~0.285398163= 0.5 cm’ "
19a Heptagon Bl
19 =
' | One interior angle = w =128.5714286° W
Angle YET = 360°-128.577-90° - 90°
° § Al
=514
19b1i 360°- = e -
L r=— 360 }25.52? 128.57
= 51.43° Ll
Angle AZF = 5]1.43%°x2
= 102.9° Al
20a 3x 2x-9
= 4 =5
4 7
21x+8x -—_E-E _5 Mi
28
20x=176
B
x—ﬁ-z—a or 607 Al
2001 | x? 4 6x-7
= +6x-7
= (x+3) -(3)' -7 M1
= (x+3f -9-7 519
| =(x+3) -16 Al




2000 | (c43) ~16=0
(x+3) =16
x==7 or || Al
2la | Coordinates C (0-3, 3-4.5)
(-3, -1.5) &
21b
Gradiemt = % M1
Equation of ATC : y:%x+3 or 2y=3x+6 Al
21 M1
© | Areaof triangle ATB = % «10%9
3 Al
=45 umts’
22i1a | One intenor angle = 1357 e
Aiigle 5= 180135 &
= 22.5°
20 | 360
: 3 Bl
= 45“
22ic | 180-45 Bl
-~ 5
=67.5°
22id Bl
) ey a5 69
2
221 | N 4
Area of dartboard = 4x Exﬁ! Sxsmn45° = 3535533906 em” M1
o 1, 25 ,
Area of semi-circle = 5:7{5) =57 em
3535533906 Al

P{dart land on ABCDE)= ————— =0.900

25
7
2
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Setter: Mr Ang Hanping
Vetter: Ms Zoe Pow
[Turn over
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Mathematical Formulae

Compound Interest
11

Total amount = P[I et
100

Mensuration
Curved surface area of a cone = 71/

Surface area of a sphere = 417°

1
Volume of a cone = - ar'h

Volume of a sphere = ;m*’

Area of tnangle 4BC = %nbsin C

Arc length = r? , where # 1s in radians

| R - :
Seclor area = Er‘fi‘.whﬂm  is 1 radians

Trigonometry
a b c

sinAd sin B B sfn_E

a =b" +¢' =2becos A

Statistics

Mean =

Standard Deviation =

WL

b
P
Y f

12



Answer all the questions.

Section A (61 marks)

(a)  Factorise completely a'b + 2ab' —2a° —4b" . 2]
; 2 3
h E ingle fraction 1n 1ts simplest form —— = .. I3
(b) xpress as a single fraction 1n 1ts simplest form o o0 3% 2 (3]
(¢)  Giventhat 2xy+3x=3yz—x"  expressxinterms of y and z. (3]
(d)y (i) Simplify (2x+4 y)(2x— y)—dx’. [1]
(ii) Hence evaluate 23x17 — 400 (1
(a) (i) Express 3780 as the product of its prime factors. [1]
(ii) Find the smallest integer p such that:3780p is a perfect cube. [ 1]

(iii)  Find the smallest integer ¢ such that 3780 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 k is 60,
Find the smallest possible value of integer k. 1]
(b)  The first four terms in a sequence of numbers are

3 18 .

(i) Write down an expression, in terms of a, for the nth term of the
sequence. (1]

(ii) Find and simplify an expression for the difference between two
consecutive terms 1n the sequence. [2)

(iii)  Hence explain why the difference between any two consecutive terms
in the sequence is always an odd number. (1]




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 lessup 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 50
The information can be represented by matrix A=| 0.4 04 06|.

08 08 12

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 matrnix C such that C = BA. [1}
(b) Explain what the elements in C represent. [1]

Clara travels a distance of 20 ki 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,

(c) (i) Write down a matnx D similar to B to represent the breakdown of the
distance she travelled. (1]

(ii) 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]
T (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
Ix+5y=5,
1 |
—X=—y+2. 3
5 *=3> [3]

(b}  Andy, Bernard and Charlie were running on a 400 m circular track. Andy
started running at point € 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 & clockwise direction at speeds of (x+3) m/s and (x - 4) m/s respectively.

(1) Show that the ime passed before Andy and Bernard meet each other

‘on the track is seconds. [1]

2x 43

(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 Charhe 23% seconds after passing Bernard,

form an equation in terms of x and show that it simplifies to
2%  ~x-66=0. 13]

(iv)  Salve 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. AB =45 m, CD =17 m, AD = 21 m, AE = 9 m,
ZBAD =32° and AR is paraliel to DC.

i
'
Ll
i
"
Ll
L
"
=1

(a) Find the length of BD. [3]

(b)  Find the angle of depression of DD from F. (2]



(c) Show that ZADE =125.74°, correct 1o two decimal places. [2]
(d) Calculate the area of ABCD . [2]
(e) J1s a point on AB such that 1)J and AB are perpendicular. Find ZDFJ . [3]
(a) A isthe point (4,6), B is the pomnt (6, k) and C is the point (—3,5).
() Find ‘H‘ _ 2]
(ii)  Express AC as a column vector. [1]
(ili)  Find the value of k if 04 and OB are parallel. [2]

(b)

In the diagram, OC and AB intersect at D, OA=a, OB=b, DC = %E and

34D=2D8.
B
c
b

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

(@ 4B,

(b) 0D,

(¢)  AC.

(ii) Write down two facts about OB and AC.

area of AOAD

(iti)y  Find :
arca of ACBD

(]
[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 vaniables x and v are connected by the equation

|
=5x-3+—.
2 2x

The table below shows some values of v and the corresponding values of v correct 1o
2 decimal places.

x |0oos]orJo2T o3 Joa]] o571 o6 07
1725 [ 250 050 [ 017 [025 | « | 083 [ 121

(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 | umit, draw a vertical y-axis
for 0= py<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
D<x<0.7. [2]

(¢)  The line y = kx touches the curve y=5x-3+ ?_I- at exactly one point in the

range 0 <x=<0.7,

By drawing a suitable strmght line on the same axes, use your graph to find the
value of k. [2]

383



The diagram shows two cireles with the bigger circle passing through the centre, 0, of
the smaller circle. The circles intersect at B and E. A lies on the smaller circle while ¢
and ) lie on the bigger circle. AED and ABC are straight lines. CE and BD intersect at
Fand ZBAE =70°.

() Find, stating the reasons clearly,

(i)  ZBOE, [1]
(i) ZBDE, [1]
(iiiy ZABD, (1]
(iv) ZCED, [2]
(v)  ZDFC. (1]

(b) A point G lies on the same side of BE as A. Given that ZBGE = 75°, explain
whether point G lies inside, outside or on the circumference of the smaller
circle. (1)




(a)

9

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
Freguency 4 43 55 64 34

(b)

(i State the median class.
(ii) Calculate

(a) the mean mark,

(b)  the standard deviation.

[1]

(1
[2]

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.

(i) 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.

(i) 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,

(¢) do not succeed in the first three weeks,

(d)  succeed in one of the first three weeks.

(iii)  Find the probability, in terms of n, that they

(a) do not succeed in the first n weeks,

(b)  succeed in one of the first n weeks.

(1
(1]
(1

(1]

2



10

10 The com in Dhagram 1 1s modelled as a frustum with a hemsphere on top as shown in
Diagram 11. The diameter of the top of the frustum i1s 4 em and the diameter of the
bottom of the frustum is 6 cm. The height of the frustum 1s 20 cm.

= 20
X
-_ 6 R
Diagram 1 Dyagram 11

{a) Calculate the volume of the com (4]
(b) The curved surface area of the corn 15 covered by grams but the circular base

15 not. Find the total curved surface area of the com (31
(c) The number of grains on the com 1s directly proportional to the curved surface

area of the corn. The com 1s to be cut honzontally mto 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 comn should be cut. [4]

End of paper



Prelim Examination 2015 Solution Level: Sec 4E

Mathematics Paper 2 (100 marks)

R

1a (ab=2)a® +2b)

Ih ~3x—13
(3x-4Nx+3)
A (I T
4y +12y+10

1di —

Idit | -9 i
2ai 3780 =2"%x3" x5%7
2aii | p=2450

2aiii | g=5

2aiv | k=120

2hi n®+2

2bii | 2n+l

2bui | Since n is an integer, 2n is always even and 2n+1 will always be an odd number
3a |C=(96 98 14)

3h Elements in C represent the taxi fare Bobby would have paid if he took a taxi from
Epic, Tovo or Crystal respectively.

i (D=0 9 10)

3cii | DA=(152 154 224)

3di 13 0 0
E=(0 12 0
o0 0 11
3dii | DAE=(19.76 1848 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,x=3-
i 3
4bi 400
2x+3
abii | 400
_2x-4

dbiv x=-35 or x=6

4bv Time taken = 66.7 5

Sa BD=294 m

Sb Angle of depression=17.0°
Sc ZADB=125.74 (2 d.p)

5d | Area BCD =946 m’

:BE




Prelim Examination 2015 Solution Level: Sec4E
Se ZDF]=1212°
bai PE‘ = 7.07 units
Gaii —es [— T)
AC =
=1
Gaiil k=49
bia | 4B=b-a
6bid | 5p- ;;-{33 +2b)
fibic 1_d_E‘= %h
fibil ORI AC
OF = %AC
Bhin area of ACAD L
area of ACBD
Ta a= 05
—a __!h - Ao 3=
- 3 e _______—»—-—"'_"5"_
B1 — Correct axes and scale
Bl — Correct points ploted
B - Smooth curve
Te Gradient=-75 1.5
7d  x=0.1552001 or x=0.6410.01]
Te k= 0409 +0.15 i
Bai S BOE=14(F
Rami ZBDE=40"
Sain ZABD=T0P
Baiv SCED=110°
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Bav LDFC =150
8h Any point X on the same side of BE as 4, lying on the circumference of the circle
will form an angle ZBXE = 707 (angles in same segment). Since ZBGE =75

L which is larger than 70°, & lies in the circle.

Qan 40<x =60

Qatia | Mean mark = 58.1 marks

9anb | Standard deviation = 21.3 marks

9hi 0.72

9buia | 0.2016

9biib | 09216
_?biii: 0021952

Ohiid | 0.978048

9biiia | p 28"

Obiib | 1-0.28"

10a | Total volume = 415 cm”
10b | Total curved surface area= 340 cm’

10¢ x =980

J%C




Prelim Examination 2015 Soluion Level: SecdE

Mathematics Paper 2 (100 marks)

a'b+2ab’ - 2a° -4p?

=ab(a® +2b")-2a’ +2b%) Mi

= (ab-2)a’ +2b") Al
b | 2 3

I +11x-20 3x-4

B 2 3

_{3x— 4II+5}_31—4 .

_2_-3_(x+5)

_I3.t—4m Ml

. =3x-13

 (Bx—4)x+5) Al
Ie 2ap+3x =3y -2’

dx’y? +12:rly+9.t’ =3yz —x? Mi

437y #1227y +102° = 3y

x4y +12_v+1ﬂ}: 3yz M1

= 39

Ay’ +12p410

xmd [V Al
4y7 412y 410

i [ (2x4 y)2x - y) 42

=4x° — y? — 45

L =—y? B1
1dii | 23%17-400

= 200y 3[200)-3]- 4¢10)*

= —(3)*
=-9 Al
2a1 | 3780 =27 x3' x5x7 Bl
281 | p=2x5" x77 = 2450 Bl
[ 2a0iii | g=5 Bl
28V | =2 %3x%5=120 Bl
2bi n 42 Bl
2bii | (1) 42— (0 +2) Ml
=2n+1 i
| 2bii_| Since n is an integer, 2n is always even and 2n+1 will always




Prelim Examinstion 2015 Solution

Sec 4E

Level:

3a 36 38 50
C=(1 9 3)|04 04 06|=(96 98 14) 5
08 08 1.2
3b Elements in C represent the taxi fare Bobby would have paid if | B1
he took a taxi from Epic, Toyo or Crystal respectively.
3a | D=0 9 10) Bl
en 3.6 38 5.0
DA=(1 9 10)[04 04 06|=(152 154 224) i
- 08 08 12
3di 13 0 0
E=|0 12 0 2
0 0 1.1
3dn 13 0 0
DAE=(152 154 224)[ 0 12 0
O 0 1.1 K
=(19.76 1848 24.64)
le Epic will be the most economical during non-peak hour and
Toyo most economical during peak hours as their prices are
cheapest duning the respective hours Bl
da 3x+5y=5--(1)
1 1
__;x=§_v+l —(2)
(2)x 6: 3x=2y+12 ---(3)
Sub (3)to (1)
2y+1245y=5 M
Ty=-7
y==1 Al
Iy =2(-1)+12
X =3% Al
4bi at +H{x+ 3 =400
400
L 2x+3 Al
4bii xr+(x—4)y =400
400
 2x-4
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e

400 400

]
dJi—4 2x+3 3 Mi
;ma+|5nn:7—;[4f—h-12) M
280x" = 140x —9240=0
277 —x—66=10 Al
4biv | 27 - x-66=0
Ml
(2x+11)(x-6)=0 )
x==55 or x=6 A2
By Time taken = % =66.7 s BI
Sa BD® =457 + 217 = 2(45)(21) cos 32 M2
BD = 29 38008 Al
AD=2094 m
5h 9
i I 1 fd 551 = -
an (angle of depression) 39.38008 Mi
| Angle of depression=17.03140 = 17.0° Al
Sc sin ZADE  sin32
45 29 38008
sin 2ADE = 25n32 MI
2038008
ZADB= 542575 (N.A.) or 180 - 54.2575 Al
. ZADB= 12574 (2dp)
5d Area BCD
I
=—x17% 2938008 xsin(180 - 32 - 125.74
2 4 - 4 x_-;m{ ) Ml
=04.6052
=94.6 m° Al
Se DJ =215m32=11.12830
JB=45—21co532
JF = /(45 -21cos32) +9° -
=28.64175
8 ZDFY = 112859 M
28.64175
ZDFJ=212° Al
'ﬁﬂl [R-! = \{{4 4 3]2 + [6— S}J‘ Mi‘
= 7.07 units Al
fail R =17
4e=( Bl
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6bia | 4B-b-a Bl
' s 3
fibib UD=n+-;{h~a}
=§{3a+2h) B]
[ 6bic | — ]
AC=—-n +- x 5{3a+2h} M1
: ) Al
Ghii | OB AC
oa:%m: B
&bii | AOAD: MDC: ACED o
3 S M1
SR LI |
3 : 2 . 3
ur:aufﬁﬂdﬂ_

arca of ACRD Al




Prelm Examimstion 2015 Soluton

Level: Sec 4E

7a a=0.5 Bl
7b JELS
W
\ .
1
i ERARIRESESZR T
L] I|.. S AL TEEI RHERRREIASE L ¥ LI
|
.
Lt
=y [ 1 1Y
HE S N i s yii
B1 — Correct axes and scale N
Bl — Correct points plotied
B1 — Smooth curve
Tc Draw tangent M1
Gradient=-7.5 £1.5 Al
d 10x" —8x+1=0
Sx-4+ . =)
2x
I
Sx-3+—=1
2x
Draw y = 1 Mi
1 x=0.15520.01 or x=0.64 £0.0] Al
Te At x =033, tangent passes through origin
Gradient = 0.409+0.2 M1 — Draw tangent
k=0409 £0.15 Al
8a ZBOE = 2=70=140° Bl
L (angle a1 centre is twice angle at circumference)
Baii ZBDE = 180—140=40° (opp. angles of cyclic quad) BI
Baii | ZABD =180-70-40=70° (angle sum of triangle) B1
Balv | ZCBD =180-70=110° (angles on a straight line) M1
ZCED =110° (angles in same segment) Al
Sav ZDFC = 40+110=150° (ext. angle of a triangle) Bl
&b Any point X on the same side of BE as A4, lying on the
circumference of the circle will form an angle £ BXE = 70°
(angles in same segmemt). Since ZBGE =75% which 15 larger
than 70°, G lies in the circle. Bl

;S'T




Prelim Examination 2015 Solution level: SecdE

F Mean mark 11520 = 58,1 marks B
(1]
Yanb [ . F]
Standard deviation = 763600 _ [l IﬁEﬂ] M1
V200 200
= 21.3 marks Al
Ubi 0.9x0.8=0.72 B
Obna 028x072=0.2016 Bl
Obiib | 0.72+0.28x0.72 = 09216 Bl
9biic | 0.28° =0.021952 Bl
Ybnd 1-0.021052= 0978048 Bl
Obnia | p2g" Bl
9buib | 1 -0 28" Bl
10a Let the height of imaginary cone above frustum be v
o y+20
27 3 1 M
¥ =40
Volume of frustum
= L3 (60) - L e (2) (40) M
=397.93507
Volume of hemisphere J
2 ' =
= 3 ST x{E} 20 M1
=16.75516 _
Total volume = 397.93507 + 16.75516
=414.69023 {_j_} .
=415 cm’ Al
10k Curved surface arca of frustum
Tx(3XV3 4607 ) — rx(2XV2! +407 )) M1 — Pythagoras
A M1 - large curved
=314.551712 surface - small
Total curved surface area cuived surface
=2x(2)" +314.55172
= 339.68446
= 340 em’ Al
10¢ Curved area of bottom pari - N
= 7% (3V1 +60%) - [ ﬁ{l?] [rrx (3kv3" +60° ]] M1 - Area of wop or
: bottom in terms of
=|8.87310x—=0.15728x" a vanable
Curved area of bottom pant = 339.68446 < 2 M1 - Equate to half




Prelim Examination 2015 Solution Level: SecdE

| 18.8731

i ".I.|_.
T e e, -

x—0.15728x" =169.84223
0.15728x" — 18.87310x + 169.84223 = 0

of earlier area
found

=980

Using quadratic formula, M1 — quadratic
x=110.19739 or 979943 cm i";m“'ﬂ
x =980

10c Curved area of bottom pant _

X
:xx{31J3’+ﬁﬂzjw(61;I] [n(}}(u’}’mﬂ’]] M1
=18.87310x - 0.15728x°
Curved area of top pan
= 2% (2) +(314.55172- (18.87310x - 0.15728x)) Mi
=0.15728x" —18.87310x +339.68446
Curved area of top = Curved area of bottom
0.15728x7 —18.87310x +339.68446 = 18.87310x — 0.15728x°
0.31456x" — 37.7462x + 33968446 = 0
Using quadratic formula, M1
x=110.19739 or 9.79943 cm :
Al
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Answer all questions
o,

=2 -, giving your answer correct to 4 significant figures,

wl [
(a) Calculate 3-23]

(b) Write your answer to part (a) correct to 3 significant figures,

Answer  (a) 1

(0) (]

[he 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 », for the nth term in the sequence,

Answer (a) (1]

Ui ) (1)

For
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3 {a) Given that P = 9?. find the value of »,

(b) Calculate 3.4x107 =5x10°, giving your answer in standard form.

Answer (a) n= (1)
(%) (1]
4 E D C
4
V
105°
- A B
ABCD is an isosceles trapezium with CD produced to £.
Find
(a) =x,
(b)
Answer (o) x= (1]

d) »y= [1]

4016/ 1 fSecaPrelims 115




5

6

Simplify (3x=3)* - (-3x-5),

BCD is a right-angled triangle. CO=15 cmand BD =17 ecm. ABC and CDE
ire straight lines, Express, as a fraction, the value of

()
(b)

(€)

sin ZCBD,
cos ZBDE,

lan (90° - ZCBD).

5
Answer (2]
/A
B
17 em
B
c 15 em D E
Answer (a) [1]
(®) (1]
(c) (1]

For
Examiner’y
ne
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7 The pictogram shows the number of people who own different types of pets in a town,

50 people &0 people 50 people 50 people I'

S e e e

- TEETEET
R R

Horse
fo! r_L u] o ] Lll
o o o
List two things misleading with this pictogram. (2]
Answer 1.
2

8 A bag contains 1 red, 3 blue and 6 white balls, Two balls are taken from the bag, al
random, without replacement.

Find the probability that
{(a) the first ball is red,

(b) none of the balls are blue,

Answer  f(a)

(&) (2]

4016/ 1/ SecdPrefimal 1S




ner 3

-
P g
Q
5
i
D ¥ R c
ABCD is a rectangle.
I'oints P, @, R and S lie on 48, 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 PORS,
Answer  (b) (1]

573
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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 % 0 2z 0 ”x
A 8 '3
Fa, Fp
(V] < (9] *
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]

A0L6/ 1/ SecdPrellmil 15
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A company sells cereals in boxes which measure 18 cm by 12 cm by 30 cm.
(a) Caleulate the volume of the box.

(b) They make a special edition box which (s genmclricall;r 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]

()  emby _ cecmby _ cm [3]

(n) Factorise (8x+13)' =12(8x+13)+ 36 completely.

(b) Hence find the value of
(48 +13)* —12(48 +13)+ 36.

Answer  (a) (2]

(b) (2]
J‘] N

AD16/1/5ecaPrelimal' 15 [Turn aver
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13 20 students from Class JA and 20 students from 3B took a Mathematics Test.
The marks are shown in the stem-and-leaf diagram.

Class 3A Class 38
o 7 6|05 7
] 8 5 4 1 1 3 ) o
s 5 4 2 21215 66 1 1 1 71
g 3|32 5 8 9
7 4 4 4 | 4|5 5 5
o {50 ;
Key (Class 3A) Key (Class 3B)
0] 5 means 50 5| 0 means 50

(8) () Find the median marks for Class 3A.

(i) Find the range for the top 25% students marks in Class JA.

Answer (a) (i) marks [1]

i) marks [1]

(b) Here are two stalements 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 1B, 1]
Answer because
(i) The top 25% of Class 3A results are closer together. [1]
Answer because
4016/ SecAPrelimil’ls
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(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 () $ 2]

(b) A car is priced at $200 000. It can be bought on hire purchase with a down
payment of 3110 000, interest rate of 2% per annum over 7 years and equal
monthly repayment. Find the amount of each monthly installment.

- Answer () § [2]
>5

S016/1/5 ecePrelimal s [Turn over
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The points 4, B, and C lie on the circle and 48 = BC.
B

(a) Construct
(i)  the bisector of angle ABC,

(i) the perpendicular bisector of AB.

(b) (i) Mark clearly a point, P, on the circle along minor arc AC such that
KBPC isaright-angled triangle.

(i) State the name of the line BP.

Answer (i)

(iif) Hence explain why ABPC is aright-angle triangle.

Answer (iii)

(1]
(1]

(1]

(1]
(1

A0L6/1/SecdPrelimsd’ 1S
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16 (a) A raceisx km long, A runner ran 12% kmv/h for 50% of the race, 10 km/h for ?l_}-
of it and 5 km/h for the remaining distance,
{(iy  Find, in terms of z, the total time taken for the race.

{ii) Calculate the average speed, in kilometres/hour of the runner for the
whole journey.

Answer (i) h 2}

(i) km/mh  [2)

(k) The Dead Seais 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 i5 the helicopter above the Dead Sea?

Answer (1) m [2)
A

A01E(1 SecaPrelims 115 |Turn over
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The dizgram shows line / with the equation 2y = 3+ 2x passing through point A(35, 5)

and the x-axis at 5.

Another line g is perpendicular to line /, It passes through M, the mid-point of A5 and
cuts the x-axis at C.

Find

(a)
(b)
(e)
(d)

14

Ma

line {

74
the coordinates of B,

the mid-point of A8,

the equation of the line g,

the ratio of area of ABMC 1o arca of A4BC.

o

Answer

(a)
(b)
()
(@

HY

(1]

(1

[2]

2]

ADIES1SecdPrelimil s
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(1)

(b)

(€)

15

£ = {Secoudary 4 students who study Physics, Mathematics or both)
P = {Stud-ats who study Physics)
M= [Students who study Mathematics}

On the Venn Diagram below, shade the region representing Mn 2°.

Answer (1]
€
M
Describe the elements of M P'. [1]
Answer

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.

(i) 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]

(i1) (1]

J‘i_.f

4016/1/5ecdPrelimil‘1s [Turn over
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20

16

In a hexagon, all the interior angles are x° excepl one,
One of the exterior angles is 36°.
Find the value of x.

Answer

The diagram shows a trapezium ABCD with AD parallel to BC,

4
. D
28 em 53 cm 70 cm
8 45 cm c

Given AB =28 ¢m, BC = 45 cm, AC =53 cm and BD = 70 cm,
Find

(a) angle ABC,

(b) the shortest distance of C to 8D,

Answer (n)

(b)

m

(3]

(1
[3]

Fer
Ezominer’s
tire
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21 (#) The diagrim shows a quadratic curve which can be expressed in the form

y=alx+b)" +c.
Find the values of @, b and ¢.

Y

':21 -I}

Answer (a) a= b= c= (21

(b) Hence find the x-intercepts, giving your answers correct 1o two decimal places.

Answer (b) x= or (3]

AOLE N M S Bralima 11T JT "1 |Turn over
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22 ‘The diagram shows the speed-time graph for a cyclist's journey that staried from
Point A to Point B.

Spe:cd 25%----
(m/s)

W

0 60 100
Time (seconds)

(a) Calculate the aceeleration during the first 10 seconds.

(b) Calculate the total distance travelled for the journey.

Answer (a) mis' (1) \

(b) m (2]

(¢) Arideronan electric scooter started at the same time as the cyclist, It travelled
ot a constant speed of 20 m/s and was overtaken by the cyclist some time later,
Find the time taken for the eyclist to overtake the rider,

Answer (c) seconds (2]
END OF PAPER
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Solution

1{a)

—0.7738

(b)

—0.774

2(a)

(b)

23-4n

3(a)

(b)

2.9 % 10’

[ 1 4(a)

105

(b).

15

= 40x

6(a)

(b)

(e)

8(a)

(b)

9(b)

Parallelogram

10(a)

D

(b)

% chanpes = 3100

T1(a)

6480

(b)

12by 8 by 20 em

12(a)

(Bx+7)

(b)

3025

13(a1) | 23

(aii) | 50-44 =6

14(a)

97 200

(b)

Monthly instalment = 1220

1 5(bii)

Diameter

;ﬁ

A016/1/5ncA Prefimel’ls

|Turn over

ror
Examiner s

e



20

On

Solution

16(ai)

(i)

(b)

17(a)

(b)

(©)

y=-x+3—

(d)

15(a)

(b)

Sec 4 stugents who study Mathematics only

(ci)

x=56

(cii)

k.
110

19

115.2

20(a)

£ABC=90°

(b)

18

21(a)

(b)

x=0.59, 341

22(a)

&35

(b)

Dist = 1875

(c)

x=25

For
Exeminers
nre
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2015 Prelim 1 Maths Paper 1 Marking Scheme

On Solution Marks
I(a) [ 0.7738 Al
(b) | -0.774 Al
2(a) | -9 Al
(b) | 23 —dn Al
3(a) | 2 Al
(b) [ 2.9 x 10’ Al
4(a) | 105 Al
by [ 1§ Al
5| (3x-5)" -(=3x-5)°
=(3x=-5+3x+5)3x-5-3x=5) Ml (@a+b)a-b)
= G0y or correct expansion
Al
G(a) E Al
i
by 15 Al
I
()| 8 Al
15
7 | Inconsistent pictorial representation. The picture | Bl oe  scale
of the cat should represent S0 people instead of
0.
Size of each type of pictorial representation should A
. . Bl o.e size
lie consistent. For example, the horses are bigger
than the rest of the pictures
8(a)| 1 Al
10
(©) _1.,.,.‘_5_ M1 5 or 0.¢ seen
0 9 9
s
15
Al
9(a) | ZBPR = ZDRP (alt £5) Bl
ZDRS = £ZBPQ (APBQ = ARDS) Bl
ZBPR - £BPQ = ZDRP — ZDRS Bl
éRFg.:éPM Answer Given Ao
(b) | Parallelogram Bl

— —



10(a) | D Al
(b) F=it-
X
k=Fx'
Fx’
i 1., Ml —l-ser:n
—-X 4
4
= 4F
% changes =300 Al
11(a) | 6480 Al
(b) i . l
(ﬁl’ x| M (—I gm)' SOL. Using
6480 3 6480
2 similarity ratio of
3“13 =12 volume
2 "
5“12=3 A2 if All 3 answers correct,
2 Al if 2 answers correct,
E-x30= 20 Al correct but wrong order.
12(a) | (8x+13)" ~12(8x+13)+36
L 2 1
=(8x+13)" - 2(8x +13)6) + (6) TP R e
=(8x+13-6) implied or expansion
2= 7 o
(8x+7) 4
(b |x=6
(8(6) + 7)° M1 subx =6 into answer of
12(a)
= 3025 Al
13(ai) | 23 Al
Caii) | 50-44=6 Al
(bi) | Disagree because it has a lower median than Class | Bl
3B
(bii) | Agres because spread of the top 25% of Class 3A | Bl spread or range
is smaller than Class 3B
14(a) | 120 000 x0.9 0.9 M1 x0.9x0.9 seen
=97 200 Al
90000% 2% % 7+ 90000 Bl Interest and principal seen
(®) Monthly instalment = Uox TJ:IZJ e peincip

= 1220 .

Al

at least 3 s.h.




15(ai) Cl
{ail) | Cl
(b1} Pl
|
]
(bii) | Diameter Bl
(bii1) | Since BP is a diameter, ABPC is a right-angle Bl Not Pythagoras Thm
triangle given the property of angle in semi-circle.
16(ai) | 1 I 3
3 T
125 770 s ' M1 eqgn, o.e use T=D/S
2x  x dx
e —
50 50 59
- 3% Al
25
[Hii} .i
3x Ml ————se2n
25 their answer
i
%3 Al reject 8.33
(h) | 380 +70—150 Ml +70- 150 seen or
=300 use of diagram
- Al
17 Al
¥ [- | l,a]
2
b Al
Jien
2
(¢) }-J%:-u—l} M1 y=y =m(x—x)seen
B I
y==Xt J"l; Al
(d) : M M1 ratio of bases seen.
Ratip = —
AM
=2
1:3 £ Al 3o




18(2) & Al
(b) | Sec 4 students who study Mathematics only Al o.c students ...but not
phiysics
(c1) | 138 —x+x+138-x=220 Ml
x=56 Al
(cil) | 13856
220
-2
110 Al No decimals
19 | Int £=180-136 M1  correct deduction
= 144
_4(180)-144 M1 Using intor ext £
= 5 formula
= ]15.2
Al lgnore ° symbol
20(a) | 287+ 45" = 2808
= 53?
£ ABC =90° Al
(b)| 1 M1  Area of triangle
ik Using AABC = APBC
=630
630
Shortest Dist = :
e ,,lix-m Ml %x'fﬂx shortest dist seen
=18 (Form Eqn)
Al
21(m) 1 A2 A2 all answers correct,
g% Al 2 answers correct
b=-2
c=-1
Ml Eqn=0
O 0eLie-2y2-1
2
(x-2) =2
x-2=12
x=0.59, 3.41 Al Al
22(a) | 2.5 Al
Ml arca of trapezium or o.e
() Dist= %xiix (50 +100) Vi . or
= 1875 Al




(c)

125+ 25(x - 10) = 20x
x=15

M
Al

Dist of cyc = Dist of rider

12
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Mathematical Formulae

Compound Interest

Total =P 1+—
Amount [l IUD]

Mensuration
Curved surface area of a cone=nrd

Curved surface area of a sphere = 4ns?

Volume of a cone = + 1 h
Volume of a sphere = % ~

Area of tnangle ABC = -;— absin C

Arc length = r8, where @ is in radians

Sector arca = -]2- * 8 where @is in radians

Trigonomelry
a b c

sind sinf sinC

a=b+c*—-2bccos A

Statistics

W
Mean = ZJ'

Standard Deviation = \j%%i*(zi—?)l



3

(a) Dob has $x and Kim has half as much as Bob. Bob receives $10 cach mz:mlh
and Kim receives 4 times as much as Bob. In two months' time, Kim will have

3 times as riuch as Bob. How much money does Bob have now? (3]
(b} Given that i BN l find the ratioof x: y. (3]
Sx-dy 3
(¢) Solve the equation 2x* = -3(2x-1 1), giving your answers to two decimal places. [3]
g 39m C
40°
Im
60°
A 6 m D

The diagram shows the points 4, 8, C and D on level ground. It is given that A8 =13 m,
AD=6m,BC=39m, £LBAD =60° and ZCBD = 4(°.

(a) Cealculate

(i) the distance from 2 o D, (2]
(ii) the chortest distance from C to BD, [2]
gii) 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}

3ok
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(a) A shop sells two brands of mattresses, Hoiland and Slecping 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
1 King Queen | Single King Queen | Single
{ Hoiland 10 15 25 12 20 40 |
Sleeping King 8 5 12 L 10 10 25 |
: ; 10 15 25
Given that the above sales lable can be represented by matrix P = 2 & 12
12 20 40 ‘
and matrix Q0 = _
¢ [1[} 10 25}

(i) Calculate P+ Q.
(if) 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 nre $350, $500
and $250 for King, Queen and Single sizes respectively. Using maltrix
multiplication involving two matrices only, find the profit made by the
shop in Movember.

(b)  On amap depicting part of a country, the scale is 1 : 250 000,

(i) Calculate the distance between the Town 4 1o Town B, given that the distance
on the map is 1.5 cm. Leave your answer in kilometres.

(if) Ali walks from Town 810 Town A at the speed of 1 m/s. Calculate the time
Ali takes for the walk, giving your answer (o the nearest minute.

(iii) Kim walks from Town B to Town A at the speed of 4 km/h. She started her
journey at the same time as All,
Who will reach Town A first? Justify your answer.

[1]

L1]

12]

2]

(2]

A018/ ) feecdPralime 1718



4  (a) Solve the inequality I.r—laxgi_ (2]
..o 0x—=15y
(b)  Simplify W 3]
(¢1  Express L + as a single fraction in its simplest form, (3]
' 4z’ -9 3-12x
5 A |
\
_ D
E
a B &
{a) In the diagran, B is the midpoint of OC and OA = 34D. It is also given that
. —
(OJA=3a+band OB =6a - b, Eis the point of intersection of AB and CD.,
(i) Express as simply as possible, in terms of a and/or b,
—} "
(a) AB, (1
-5
(b) DC. 2]
T— . arca of triangle ADE
i) Find the ratio of ; [
(i area of triangle DEQ
-* §
{b)  The vector 0P has a magnitude of 55 units and has the same direction as
-
[ 34} Express OF as a column vector. (2]

GC

4016/ /SecdPrellms1°13
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The variables x and y are connected by the equation

y=2x-x'+6.

Some comesponding values of x and y are given in the following table.

-2

x -1 -0.5 0.5 2 3 4
¥ -2 4,75 P 6 3 =32
(a)  Find the value of p. [1]
(b) Using ascale of 2 cm 1o | unit, draw a horizontal x-axis for —2<x<4.
Using a scale of 2 cm to | 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]
|
(¢)  Find the equation of the line of symmetry. (1]
(d) Use your graph to solve 4x+7 = 2x’, [3)
(¢) By drawing a langent, find the gradient of the curve at the point where x =2, (2]
(f) 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 &. (2]

016/ 2/SecdPrelims 1°15
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In the diagram, PAQ is a tangenl to the circle ABCD at A. O is the centre of the circle

CDEF and BCF is a straight line. It is given that £PAB =58°, £4BD =32° and

ZCFE =120°.

()

(h)
()

(d)

Find

(i) angle ACD,

(ii) angle ACB.

Explain why BD is a diameter of circle ABCD.

Given that FC = FE, show that triangle CDE 15 equilateral,

What is the special name given to quadrilateral COEF? Explain,

spb

(]
(]
(2]
[3)
[3)

AMVES T Mk Preflme 115



c 21em Y
(a) OABC isa quadrant of a circle with centre O and radius 21 cm. Given that
£BOC =@ rad and Arc 4B : Arc BC =4 : 3, calculate
(i) the value of @, [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 ¥ arc
such that ¥ is 1000 m due east of X

(1)  Find the bearing of X from Z, when Z is due north of 7. (1
(ii)  Find the bearing of Z from Y, when Z is equidistant from X and Y. (2]
(iii) Calculate the distance from Z to X when the ship is 1000 m from ¥. (3]

4D16/3/SecAPralims 115
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The bulb end 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.

ae
10 em
|
*. R
¥"--,‘ Scm
A
fu) Find the base radius » of the frustum, [2]
(h) Find [, the slunt height of the frustum. (2]
() Calculate the volume of the frustum. [2]
(i) The inner surface of the frustum, which will eventually contain the bulb, has
lo be lined with a reflective material. Find the amount of the material required.  [2)
. 1o}
-

AD1ESI SecAPralims 1’15
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(it) the standard deviation.

‘10 The cumulative frequency curvebelow illustrates the weights of 100 students in Shine
Secondary School,
100 : T :
L E 1 | .3
=t =f] A - b g LA __,_r
t o
L .
p O TR
5 ! o
E ‘“_r') T
¥ B0 FAER mEpRA -
g Euai o R n oy A
g JH L1 f}r_“:._ ] i
© a0
2[} BES -..-"..I - E (o B O S R A
__’*L...-. L. i L
NESREERERANS : LA
i
= -
¢ 50 60 70 go Weirht (kp)
(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. m
Weight | 45<x<50[ S0<x<55[55<x<60] 60<x<65] 65<x<70 M<x<75| 75<x<80
(x kg)
No. of
e 4 14 24 30 p 8 2
Using the table, calculate an estimate of
(i) the mean weight of students, (2]

[2]

4018/2/SecdPrelimul'is
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The siudents are classified into three calegories:
Students who weigh 50 kg or less are in the underweight category
Students who are heavier than 70 kg are in the averweight category
The rest of the students are in the normal weight category

(¢} A student 15 selected at random from the 100 students,

(i} Find the probability that the student is underweight. [1]

(i) 1T the probability that the student weighs more than y kg is %, find y. 1]

Two studunts 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/ SecAPrelimsl 15
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Answers:
1{a) $8 ) x:y=13:2 (c) x=2.83 or x=-5383
2(a)(i) .20 m (i) 2.51 m (iii) 14.3 m? (b) h=195m
~ [22 35 65 " ;
3(a)(i) [18 s 3?] (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 (iii) l-;- m/s . Kim will reach Town A ﬁlrst as her speed is faster,

i8) x2 -2

35 x
13 ®) 2(ax +3y) () (2x+3)2x-13)

5(a)(i)(a) Ja-2b (b) 10a "%h (i) area of triangle ADE

|
area of triangle DEOQ 2 —44

> 33
(5) OF [ }
6(a) p=675 (c) x=1(d) y=2.5 (lobe plotted), x=-1.1 or x=-3.1 (e) ==24 (Na=1,b=4
T(a)(i) LACD =32° (ii) ZACB = 58° (b) £LBCD =32°+58°=90°
8(a)(i) 8=0.673 (ii) 32 cm’ (b)(1) 224° (i) 338° (iit) XZ=1440m

9a) r=2cm (b) 10.8 (c) 545 cm’ (d) 271 em?
10(a)(i) 61 (ii) 8.5 ()18 (i)61.3 (ii) 6.68 (e)(i) %

4859

(i) 70 (i) 9950 (d) The graph will be steeper but they will intersect at the median mark.

4016/ 2 Secarrelime ] ‘15



Marking Scheme

2015 Prelims 1 Sec d Mathematics P2

No Solution Marks Remarks
I(a) Bob =$x
Kim .—.5%:
| In 2 months,
Bob = §{x+20)
Kim =B[%x+EDJ Bl  soi (Kim)
|
| i.:c+8t2l==3[.1:-¢»2l'i}}
2 M1 equation
x+160=6x+120
x=8
Bob =358 Al 3m
{b) x+dy |
Sx-4y 3
W x+3¥)=5r- 4y M1 cross-multiply
13y=2
x‘y”x M1 groupingx & y
y 2
Lxiy=13:2 Al required form Im
(c) 2x'=-3(2x-11)
le +6x _33 =0 EI ﬁqu&ﬂﬂn (HU]
e=—02 Jie) - '*(21**3__3] M1 formula + sub
2(2)
x=283(2dp) or x=-583 (2dp) Al mustindicate x |3 m
somewhere
‘ 9 marks
2 {ﬂ}tl] BD = 1i.Ilrjl + 62 = 2[315} cos 60° Ml cosine rule
T =519615m
=520 m (3s1) Al Al'm
(ii) l.et the shortest distance be CX
aindﬂ'zi{ M1 trigo ratios
39
CX =2.50687 m
Al 2m

CX=251 m(3sf)

“

L




Marking Scheme

2015 Prelims 1 See 4 Mathematics P2

No Solution Marks Rtnmrluq
(Eif) Agup = %{3)[6)sin 60° M1 area Auuo
=7.7942 m’ .
Assep = —(3.9X5.19615)sin 40° ML area Ay l
2 (5.20 not
=6.51304 m* acceptable
A pop = 7.7942 4+ 6.51304 although ans is
=14.307 m? correct)
=143 m? (3 sf) Al Im
{b) Let the height of the polebe h, T
an18° = h M1 identifying 4D
h=19495m
h=1.95m (3 sf) Al Zm
9 marks
3(a)(i) 10 15 25) (12 20 40
P+Q= +
g8 5 Ig 10 10 25
B 22 15 65 .
“l1g 15 37 Al comectorder || 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  oc (use diff) | m
(iii) R=(1 1) Bl comectorder | 1m
(iv) s=0 1 10 15 25
- 8 5 12
‘-‘[18 20 37} Al I'm
(v) 350 M1 2 comrect
c matrices
(13 -20° 373 500 No marks il matrix
250 has unit
= (25550)
- Profit=$25 550 Bl stalementseen |2 m
(b)(i) Distance =1.5x2.5 km M1 x scale
=3.75 km Al 2m
(ii) 7= 3750 Bl convert (b)(i)
T o metres
T =3750 secs
T =63 mins (nearest mins) Al 2m
(iii) 4x1000 _ 1 M1 conversion for
8 3600 =1.11m/s or 1;;- m/s e
- den
. Kim will reach Town A first as her speed is faster, | B! 2
12 marks

Page 2



Marking Scheme

2015 Prelims 1 Sec 4 Mathematics I'2

No Solution Marks Remurks
diu) 2r-1_x=1
] 9 .
9(2x—1)2 5(x - 3) M1 cross-multiply
1322 -6
2 T2 Al
13 2m
(b) 20x-15y
32x% - 18y
Sl4x-3
ey MI taking out both !
=2y common factors
. Slax=3v)
2(4x-3y¥ax+1y) Ml diffof2sq
5
" 2(dx+3y) Al 3m
(¢) S5x+6 2
+
4x' -9 3-2x
_ S5x+6 2 M1 one factor
(2x +3)2x - 3) 2x-3 commoeon (den
2 3x+6-2(25+3) M1 zi:z;ignin term
(2x+3)2x-3) ¢
5 x . Al  nomarks if den
2+ 302x - 3) expanded 3m
- 8 marks
S(a)(3) —
(a) AB=(6a~b)-(3a+b) No vector symbol
=3a-2b [+Im]
BI : Im
(b) -+ 3
OC=0C-0D
= 2
=7 - i =%
(6a~-1) e (3a +b) Ml OC soi
8
N = Iﬂl—gh Al 2 m
(i1) area of triangle ADE |
area of triangle DEQ 2 Al Ilm
(12)
Let o.ﬂ=[ 3" ]
-4
VB3a) +(~4a)' =55 M1 using
a=11  (same direction) magnitude
= [ i3
LOP= Al
N ~ 44 3o 2m
|

6 marks




Marking Scheme 2015 Prelims 1 Sec 4 Mathematics I'2

No Solution Marks } Temars
5(2) =615 Al 1m
(b) Refer 1o graph. P2 pls. comect

G1 smoothness Jm
(diff scale -1m)
(<) x=1
Al lm
(d) 4x+7=2x"
4r—- =
x=2x'+7=0 M1 attempt to
2x-x e 0
[ SRS make y the
A R e S
2 L1 linetobe
sy =25 (to be plotted) Plotted
=-1.1 or x=-3l
Al Im
(€ Gradient = E‘? _;‘3 M1 tangent correct
=-2.4 Al £
(N 6-3
e =
2-[-1
i Al
h=4 Al 2m
12 marks
7(a)(i) | LACD=32° Al £ insame seg. 1 m
(ii) LACB=58° AlZ inalt.seg. [ Im
(b) ZBCD=32°+358°
= 90° B1 proving 90°
Since it obeys £ s in semicircle property,
= BD is a diameter, (shown) Bl 2m
e P
© | zrcE=2FEC =22 z'w (base s ofisos. &)
- __.3[]'
ZECD =180°-90°-30° (adj. £5) M1 attempt to show
| = K0P ZECD = fiﬁa
| ZFED =90° (£sin opp. seg.) M1 Zsinopp. seg.
D =90° - 30°
= _ gg, e M1 attempt lo show
- LCDE = 60° 4CED=50
= ACDE is an equilateral A. (shown) 9
(d) ZCOE=12(° (£ alcentre=2 £ s al circumference)
= ZOCE = ZOEC = 3(°
CE is common M1 proving
. AOCE = AFCE (AAS) congruency
ZOCF + ZCFE =180° (inL £5s) Ml int Zs/alt £s |
— COEF is a rhombus. Bl . =18
| 10 marks
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Marking Scheme
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Nao Solution Marks Remarks |
Bla)(i) Are s _ i '
Arcee 3
X7 i-&)
) P
) 1 Ml — seen
3(5--.9]—449 Ml s=r8 soi
2
Jn
10=—
2
8= in’
- 14
9=0.673198
£=0.673 (3 ) Al oc 3m
i)
( Area of sectorgoe = %{2 I]"‘[-Ii4 .frJ M1  Areaof sector
=47 -]-JT em’
4 .
Areaof A =i{" 1)’ sin By
2\ 2 14 M1 Areaof A
i Yy e _2.
2 (21) sin =
=172.3938 cm?
. Shaded Area = 72,3938+ 4?413
[ =320.834 cm’
=321 em? (3 5) Al dm
(b)(i)- | Bearing = 180° + 44°
= 224° Al Im
" 220X = —‘WE‘ 397 (base Zsofisos. A) ML lsos. 4
= 68°
.. Bearing = 270° + 68°
=318° Al 2m
(1) LZXY = 44° (base £ sof is0s. A)
ZZYX = 180°~2(24°) (Zssumin A)
=070 Bl Isos. Triangle /
XZ__ 1000 P s
sn92° sind4° R
AZ=1438.68 m
AZ=1440 m (3 s Al 31 im
12 marks |




Marking Scheme

2015 Prelims 1 See 4 Mathematics P2

" No Solution Marks Remarks |
9(a) By similar As,
T e,
6 - 15 M1 similar &
r=2cm Al 2m
'(b) [=151 46 =58+ 2] M1 pythagoras' thm
=10.7703
=10.8 (3 sf) Al | 2 m
(©) Volume of frustum = . x(6)'(15)- 1x 2) ()
e - 3 3 v M1 wvol of cone
. = 544.5427 em’
=545 em’ (3 s) Al 2m
(d) Amount of material required
,_,n,(ﬁ [15% + 6 )_ :r(l][ [53 490 ) M1 :ﬂt:rliace area pf
=270.688 cm’
=271 em’® (3 sf) Al s
8 marks
10(z)(i) | Median weight = 61 Al Im
(ii) Interquartile range = 65.5-57 Ml UQ-LQ
=8.5 Al 2m
(b) p=90-72
=18 Bl I m
() Mean o AT:3 %44t 77.5%2 M1 Formulae
100
=613 (3sh Al 2m
() | Standard deviation |
— e _— !
} J4{41.5 613y +wu+ 2(77.5-61.3) A
(©X1) P (student is underweight) = !_:_5
]
=35 0.04 Al oe I m
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Marking Scheme 1015 Prelims 1 Sec 4 Mathematics P2

No Solution Marks Retanria
(i) . I 10
£ (student weighs cethany kg) = — = —
(stu weighs mor ykg) 10~ 100
From graph, y=70 Al 1m
(i) # (out of 2 studunts, at least one of the student is of

normal weight)
_36 14 , 8 85

b — —
100 99 . 100 99 Mi
_ 4859 f
4850 Al 2m
() The groph will be steeper but they will intersect at the
median mark. B2 im
or
grophs drawn (B1)
Label (B1]

(. 14 marks

31>
Ll O
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